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INTRODUCTION 

In this volume, Texas Instruments presents technical information on the most advanced families of TIL integrated circuits, 
Advanced Low-Power Schottky t (ALS), and Advanced Schottky t (AS). The choice provided by selecting from either ALS 
or AS functions provides this systems design engineer with a management tools to achieve performance budgeting. Efficient 
design parameters can be met easily by taking advantage of this low power of ALS in noncritical paths and using high 
performance AS in speed critical paths. The efficiencies realized by ALS and AS are being offered to system designers in 
the following forms: 

1. Pin-to-pin compatible, plug-in versions of most popular LSTTL and STTL functions. 
2. Higher density MSI and LSI functions. 

The ease of use of pin-to-pin compatible functions enables designers to upgrade existing TIL based systems with the following 
benefits: 

• Reduce system power requirements 
• Enhance critical system performance 
• Improved overall system reliability 

New system designs can can capitalize on both the improved efficiency of the pin-compatible devices and the higher densities 
of the MSI/LSI series of devices, such as the' ALS632 32-bit parallel error detection and connection circuitry, with the following 
system benefits: 

• Reduced system component count 
• Expanded functional capabilities 
• Improved levels of cost effectiveness 
• DC and AC specifications across the full rated supply voltage and temperature ranges with AC specifications 

at 50 pF loading. 

ALS and AS devices utilize an advanced wafer fabrication process that includes ion-implanted transistors, oxide isolations, 
and composed mask sets. This process is coupled with circuit design techniques to implement the following: 

• Improve input threshold and noise margins 
• Improve line driving and receiving 
• Maintain or increase drive capability 
• Increase density of LSI functions 
• Implement universal logic solutions 
• Take advantage of new packaging 

- 24-pin 300-mil DIP 
- Ceramic and plastic chip carriers 

The ALS/AS family will grow to well over 300 devices through the end of 1984. Included among the new functions are: 

• 16-bit by 16-bit universal multiplier 
• 20-MHz 8-bit-slice universal processor element with on-board register file 
• 20-MHz 14-bit controller with 9-word stack 
• 20-MHz 16-bit barrel shifter 
• Many additional pin-compatible ALS and AS devices 

Included in this volume is a Functional Index to all bipolar digital devices types available or under development showing 
the available technologies for each type (Standard TTL, Schottky, Low-Power Schottky, Advanced Low-Power Schottky, 
Advanced Schottky, etc.). Logic symbols prepared in accordance with IEEE activity and pin assignments for all bipolar devices 
are shown in the Product Guide section of Volume 1 with typical performance data and chip carrier information. Package 
dimensions given in the Mechanical Data section of this book are in metric measurement (and parenthetically in inches), 
which should simplify board layout for designers involved in metric conversion and new designs. 

While this volume offers design and specif[cation data for bipolar Advanced Low-Power Schottky (ALS) and Advanced Schottky 
(AS) components, complete technical data for any TI semiconductor product is available from your nearest TI field sales 
office, local authorized TI distributor, or by writing direct to: Marketing and Information Services, Texas Instruments 
Incorporated, P.O. Box 225012, MS 308, Dallas, Texas 75265. 

tlntegrated Schottky-Barrier diode-clamped transistor is patented by Texas Instruments, U.S. Patent Number 3.463,975. 
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SN74ALS1035 .............. 2-695 2 SN74AS1036 .0 •••• 0 •• 0 •••• 2-697 a: SN74ALS1240 .............. 2-699 

0 SN74ALS1241 .............. 2-699 
SN74ALS1242 ............ ' .. 2-703 LL 
SN74ALS1243 .............. 2-703 2 
SN74ALS1244A .0 ••• 0.0 .0 •• 2-707 
SN74ALS1245 .............. 2-711 ..J 
SN74ALS1620 .............. 2-715 <C 
SN74ALS1621 .............. 2-715 a: 
SN74ALS1622 .............. 2-715 W 
SN74ALS1623 .............. 2-715 2 
SN74ALS1638 .............. 2-721 W 
SN74ALS1639 .............. 2-721 (!' 
SN74ALS1640A ............ 2-725 
SN74ALS1641 .............. 2-725 
SN74ALS1642 .......... ~ ... 2-725 
SN74ALS1643 .............. 2-725 
SN74ALS1644 .............. 2-725 
SN74ALS1645A . ........... 2-725 
SN74AS2620 . ............. 2-731 
SN74AS2623 .............. 2-731 
SN74AS2640 . ............. 2-735 
SN74AS2645 .............. 2-735 
SN74ALSS003 .............. 2-739 
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GLOSSARY 
ALS/AS TTL SYMBOLS. TERMS. AND DEFINITIONS 

INTRODUCTION 

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC Council of the 
Electronic Industries Association (EIA) for use in the USA and by the International Electrotechnical Commission (lEC) 
for international use. 

PART I - OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS) 

fmax Maximum clock frequency 

ICC 

ICCH 

ICCL 

IIH 

IlL 

10H 

10L 

lOS 

The highest rate at which the clock input of a bistable circuit can be driven through its required sequence 
while maintaining stable transitions of logic level at the output with input conditions established that should 
cause changes of output logic level in accordance with the specification. 

Supply current 
The current into* the VCC supply terminal of an integrated circuit. 

Supply current, outputs high 
The current into* the VCC supply terminal of an integrated circuit when all (or a specified number) of the 
outputs are at the high level. 

Supply current, outputs low 
The current into* the VCC supply terminal of an integrated circuit when all (or a specified number) of the 
outputs are at the low level. 

High-level input current 
The current into*an input when a high-level voltage is applied to that input. 

Low-level input current 
The current into* an input when a low-level voltage is applied to that input. 

High-level output current 
The current into* an output with input conditions applied that, according to the product specification, will 
establish a high level at the output. 

Low-level output current 
The current into* an output with input conditions applied that, according to the product specification, will 
establish a low level at the output. 

Short-circuit output current 
The current into* an output when that output is short-circuited to ground (or other specified potential) with 
input conditions applied to establish the output logic level farthest from ground potential (or other specified 
potential). 

10ZH Off-state (high-impedance-state) output current (of a three-state output) with high-level voltage applied 
The current flowing into* an output having three-state capability with input conditions established that, 
according tel the product specification, will establish the high-impedance state at the output and with a high­
level voltage applied to the output. 
NOTE: This parameter is measured with other input conditions established that would cause the output to 

be at a low level if it were enabled. 

* Current out of a terminal is given as a negative value. 
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INSTRUMENlS 
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GLOSSARY 
ALS/AS TTL SYMBOLS, TERMS, AND DEFINITIONS 

IOZl Off-state (high-impedance-state) output current (of a three-state output) with low-level voltage applied 
The current flowing into* an output having three-state capability with input conditions established that, 
according to the product specification, will establish the high-impedance state at the output and with a low­
level voltage applied to the output. 

VOH 

VOL 

NOTE: This parameter is measured with other input conditions established that would cause the output to 
be at a high level if it were enabled. 

High-level input voltage 
An input voltage within the more positive (less negative) of the two ranges of values used to represent the 
binary variables. 
NOTE: A minimum is specified that is the least-positive value of high-level input voltage for which operation 

of the logic element within specification limits is guaranteed. 

Input clamp voltage 
An input voltage in a, region of relatively low differential resistance that serves to limit the input voltage swing. 

low-level input voltage 
An input voltage level within the less positive (more negative) of the two ranges of values used to represent 
the binary variables. 
NOTE: A maximum is specified that is the most-positive value of low-level input voltage for which operation 

of the logic element within specification limits is guaranteed. 

High-level output voltage 
The voltage at an output terminal with input conditions applied that, according to the product specification, 
will establish a high level at the output. 

low-level output voltage 
The voltage at an output terminal with input conditions applied that, according to the product specification, 
will establish a low level at the output. 

ta Access time 
The time interval between the application of a specific input pulse and the availability of valid signals at an 
output. 

tdis Disable time (of a three-state output) 
The time interval between the specified reference points on the input and output voltage waveforms, with the 
three-state output changing from either of the defined active levels (high or low) to a high-impedance (off) 

state. (tdis = tpHZ or tpLZ). 

ten Enable time (of a three-state output) 
The time interval between the specified reference points on the input and output voltage waveforms, with the 
three-state output changing from a high-impedance (off) state to either of the defined active levels (high or 

low). (ten = tpZH or tpzU. 

*Current out of a terminal is given as a negative value. 
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GLOSSARY 
ALS/AS TTL SYMBOLS, TERMS, AND DEFINITIONS 

th Hold time 

tpd 

tpHL 

tpHZ 

tpLH 

tpLZ 

tpZH 

tpZL 

tsr 

tsu 

The time interval during which a signal is retained at a specified input terminal after an active transition occurs 
at another specified input terminal. 
NOTES: 1. The hold time is the actual time interval between two signal events and is determined by the 

system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is guaranteed. 

2. The hold time may have a negative value in which case the minimum limit defines the longest 
interval (between the release of the signal and the active ~ransition) for which correct operation 
of the digital circuit is guaranteed. 

Propagation delay time 
The time between the specified reference points on the input and output voltage waveforms with the output 
changing from one defined level (high or low) to the other defined level. (ted = tpHL or tpLH)' 

Propagation delay time, hlgh-to-Iow-Ievel output 
The time between the specified reference points on the input and output vo'itage waveforms with the output 
changing from the defined high level to the defined low level. 

Di~able time (of a three-state output) from high level 
The time interval between the specified reference points on the input and output voltage waveforms with the 
three-state output changing fr~m the defined high level to a high-impedance (off) state. 

Propagation delay time, low-to-high-Ievel output 
The time between the specified reference points on the input and output voltage waveforms with the output 
changing from the defined low level to the defined high level. 

Disable time (of a three-state output) from low level 
The time interval between the' specified reference points on the input and output voltage waveforms with the 
three-state output changing from the defined low level to a high-impedance (off) state. 

Enable time (of a three-state output) to high level 
The time interval between the specified reference points on the input and output voltage waveforms with the 
three-state output changing from a high-impedance (off) state to the defined high level. 

Enable time (of a three-state output) to low level 
The time interval between the specified reference points on the input and output voltage waveforms with the 
three-state output changing from a high-impedance (off) state to the defined low level. 

Sense recovery time 
The time interval needed to switch a memory from a write mode to a read mode and to obtain valid data 
signals at the output. 

Setup time 
The time interval between the application of a signal at a specified input terminal and a subsequent active 
transition at another specified input terminal. 
NOTES: 1. The setup time is the actual time interval between two signal events and is determined by the 

system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is guaranteed. 

2. The setup time may have a negative value in which case the minimum limit defines the longest 
interval (between the active transition and the application of the other signal) for which correct 
operation of the digital circuit is guaranteed. 

Pulse duration (width) 
The time interval between specified reference points on the leading and trailing edges of the pulse waveform. 
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ALS/AS TTL SYMBOLS, TERMS, AND DEFINITIONS 

PART II - CLASSIFICATION OF CIRCUIT COMPLEXITY 

Gate Equivalent Circuit 

A basic unit-of-measure of relative digital-circuit complexity. The number of gate equivalent circuits is that number of 
individual logic gates that would have to be interconnected to perform the same function. 

large-Scale Integration, lSI 

A concept whereby a complete major subsystem or system function is fabricated as a single microcircuit. In this 
context a major subsystem or system, whether digital or linear, is considered to be one that contains 100 or more 
equivalent gates or circuitry of similar complexity. 

Medium-Scale Integration, MSI 

A concept whereby a complete subsystem or system function is fabricated as a single microcircuit. The subsystem or 
system is smaller than for LSI, but whether digital or linear, is considered to be one that contains 12 or more equivalent 
gates or circuitry of similar complexity. 

Small-Scale Integration, SSI 

Integrated circuits of less complexity. than medium-scale integration (MSI). 

Very-large-Scale Integration, YlSI 

The description of any IC technology that is much more complex than large-scale integration (LSI), and involves a much 
higher equivalent gate count. At this time an exact definition including a minimum gate count has not been 
standardized by JEDEC or the IEEE. 
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EXPLANATION OF FUNCTION TABLES 

The following symbols are used in function tables on TI data sheets: 

H 

L 

t 

-+-

" X 

z 
a .. h 

00 

O:o 

On 

JL 
LJ 

TOGGLE 

high level (steady state) 

low level (steady state) 

transition from low to high level 

transition from high to low level 

value/level or resulting value/level is routed to indicated destination 

value/level is re·entered 

irrelevant (any input, including transitions) 

off (high·impedance) state of a 3·state-output 

the level of steady-state inputs at inputs A through H respectively 

level of 0 before the indicated steady-state input conditions were established 

complement of 00 or level of n before the indicated steady-state input conditions were established 

level of 0 before the most recent active transition indicated by tort 
one high-level pulse 

one low-level pulse 

each output changes to the complement of its previous level on each active transition indicated by 
tor t. 

If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid when­
ever the input configuration is achieved and regardless of the sequence in which it is achieved_ The output persists so 
long as the input configuration is maintained. 

If, in the input columns, a row contains H, L, and/or X together with t and/or t, this means the output is valid when­
ever the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state 
levels. If the output is shown as a level (H, L, 00, or 00), it persists so long as the steady-state input levels and the 
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite 
direction to those shown have no effect at the output. (If the output is shown as a pulse, JL or L.f, the pulse 
follows the indicated input transition and persists for an interval dependent on the circuit.) 

TEXAS 
INSTRUMENlS 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



EXPLANATION OF FUNCTION TABLES 

Among the most complex function tables in this book are those of the shift registers. These embody most of the 
symbols used in any of the function tables, plus more. Selow is the function table of a 4-bit bidirectional universal 
shift register, e.g., type SN74194. 

FUNCTION TABLE 

INPUTS OUTPUTS 

MODE SERIAL PARALLEL 
00 CLEAR - CLOCK °A °B Oc 

S1 SO LEFT RIGHT A B C 0 

l X X X X X X X X X l l l l 

H X X l X X X X X X °AO Oso QCO 000 

H H H t X X a b c d a b c d 

H l H t X H X X X X H QAn QSn QCn 

H L H t X l X X X X L QAn OSn QCn 

H H l t H X X X X X QSn °Cn QOn H 

H H l t L X X X X X QSn °Cn QO n l 

H L L X X X X X X X QAO QSO QCO QOO 

The first line of the table represents a synchronous clearing of the register and says that if clear is low, all four outputs 
will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) and so has no effect. 

The second line shows that so long as the clock input remains low (while clear is high), no other input has any effect 
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low was 
established. Since on other lines of the table only the rising transition of the clock is shown to be active, the second line 
implicitly shows that no further change in the outputs will occur while the clock remains high or on the high-to:low 
transition of the clock. 

The third line of the table represents synchronous parallel loading of the register and says that if S1 and SO are both 
high then, without regard to the serial input, the data entered at A will be at output OA, data entered at S will be at 
OS, and so forth, following a low-to-high clock transition. 

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input 
and the shifting of previously entered data ~ne bit; data previously at OA is now at OS, the previous levels of Os and 
Oc are now at Oc and OD respectively, and the data previously at OD is no longer in the register. This entry of serial 
data and shift takes place on the low-to-high transition of the clock when S1 is low and SO is high and the levels at 
inputs A through D have no effect. 

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial input 
and the shifting of previously entered data one bit; data previously at Os is now at OA, the previous levels of Oc and 
OD are now at Os and OC, respectively, and the data previously at OA is no longer in the register. This entry of serial 
data and shift takes place on the low-to-high transition of the clock when S1 is high and SO is low and the levels at 
inputs A through D have no effect. 

The last line shows that as long as both mode inputs are low, no other input has any effect and, as in the second line, 
the outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs 
low was established. 
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SERIES 54ALS/74ALS AND 54AS/74AS DEVICES 

PARAMETER MEASUREMENT INFORMATION 

7V 

VCC t RL = R1 = R2 

FROM OUTPUT TEST 

UNDER TEST ;,qPOINT 
CL RL 

(See Note A) 

FROM OUTPUT h TEST 

UNDER TEST TpOINT 

CL 

S1 

R1 

FROM OUTPUT~~-4 ___ -'_-O TEST 
UNDER TEST POINT 

'=' 

"~N".AI I CL 
(See Note A) 

R2 

LOAD CIRCUIT FOR 
BI-STATE 

TOTEM-POLE OUTPUTS 
LOAD CIRCUIT FOR 

OPEN-COLLECTOR OUTPUTS 
LOAD CIRCUIT FOR 

THREE-STATE OUTPUTS 

NOTE A. CL includes probe and jig capacitance. 

TIMING ./. 3.5 V 

/f1.3V ___ ....J.:_ - - - -- --0.3 V 
INPUT 

:- tsu ....J- th i 
DATA ~1-'l~/-3.5V 
INPUT J 1.3 V ~ 

VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 

0.3 V 

- - -3.5V 
INPUT p.3 V ~.3 V - -

I I 0.3 V 

:.- tPLH 41 f.- tpHL ~ 
INPHAS~I I : -:--VOH 
OUTPUT: 1.3 V I 1.3 V 

I vOL 
I I 
,....tPHL-.j I'"-tPLH'" 

~
: :VOH 

~~~p~/HASE 1.3 V 1.3 V 

-- -VOL 
(See Note D) 

VOLTAGE WAVEFORMS 
PROPAGATION DELAY TIMES 

HIGH-LEVEL~----3.5V 
PULSE ,1.3 V 1.3 V I 

I I 0.3 V 
--tw -

:-- tw --1 3.5 V 
LOW-LEVEL~1.3V ··1.3V~ 
PULSE ~---0.3V 

VOLTAGE WAVEFORMS 
PULSE WIDTHS 

OUTPUT ~3.5V 
CONTROL 1.3 V 1.3 V 
!low-level I 
enabling) I -1-------0.3 V 

tPZL~ -.! ~tPLZ 
I I II 

~Il II "'3.5 V 
WAVEFORM 1 I 1.3 V I I .f. 0.3 V 
S1 CLOSED I I -=-------::."f= VOL 
(See Note B) tPZH~ --.I ~tPHZ 
WAVEFORM 2 I -----=--=-{ VOH 
S10PEN 1.3 V 0.3 V 
(See Note B) 

"'0 V 
VOLTAGE WAVEFORMS 

ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS 

NOTES: B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

C. All input pulses have the following characteristics: PRR';;; 1 MHz. tr = tf = 2 ns. duty cyle = 50%. 

D. When measuring propagation delay times of 3-state outputs. switch S1 is open. 
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SERIES 54ALS/74ALS 
ADVANCED LOW·POWER SCHOTTKY TRANSISTOR·TRANSISTOR LOGIC 

TYPICAL CHARACTERISTICSt 

12 

1 

'ALSOOA 
PROPAGATION DELAY TIMES 

vs 
FREE-AIR TEMPERATURE 

VCC = 5 V 
tr:: tf "" 5 ns 
CL = 50 pF 

? 10 
E 
i= 9 

RL = 500n 

V 
tPL~ V 

, ............ 
::.-..::: - ..-----r-;p= f::= 

4 
-~-W-H 0 H W ~ 100 1H 

T A-Free-Air Temperature-°c 
FIGURE 1 

'ALSOOA 
PROPAGATION DELAY TIMES 

VS 

LOAD CAPACITANCE 

VCC = 5 V 
-t,= tf = 5 ns 

/V RL=500n 
-.TA=25°C 

tP,/ 

/ 

/ ......... V 
/ ...... V 

V V't'PLH 

V v,.-V" 
?V ., 

13 

'ALSOOA 
PROPAGATION DELAY TIMES 

VS 

INPUT RISE & FALL TIMES 

Vcc = 5 V V 12 I- CL = 50 pF 
RL=500n 

~ 1 

E 
11- TA = 25°C ./ V/V 

i= 10 tPL~~ V 
~ 9 

V 
/' ~PHL 
V 

90 

80 

70 

T 
E 60 
i= 
~ 50 

~ 
.~ 40 

130 

20 

10 

./ v./ V 

/' 

50 10 15 20 25 30 35 40 45 

Input Rise and Fall Times (10%-90%)-ns 

FIGURE 2 

'A LS244A 
PROPAGATION DELAY TIMES 

VS 

LOAD CAPACITANCE 

VCC' 5 V 
I- tr = tf = 5 ns 

RL=500n 
I- TA = 25°C 

tPL~ 

-----

...........-

---,....------
,....- --.- t~HL --...-;::::. -;::::. f.-

Ir"'" 
00 200 400 600 800 1000 1200 1400 1600 1800 2000 

Cl-Load Capacitance-pF 

00 200 400 600 800 1 000 1200 1400 1600 1800 2000 

CL -Load Capacitance-pF 

FIGURE 3 'A LSOOA 
POWER DISSIPATION PER GATE 

vs 
FREQUENCY 

1 
0 ~v~c~c =;S5:V"v-rTTTTTTTr--r:++rnim=r=mm 

;: tr = tf = 5 ns 
~ 7 CL' 0 pF 
~ Clock Pulse = 0 V to 5 V I+1I-1+l+il----'ffH-It!l!l 

All inputs switching (; 

& 4~T~A4=~2m5moC-'Tnnw~~~+rH#~ 
II ." 

.~ 
o 
i 2~~~-++H~-r~~-rH*m 
J: 
I 

~ /' 
- r-

1 - ----L..1..I.J.llJ.ll.---'-.J....LJ.J..WI...--'-LllJ.lllI 

0.01 0.04 0.1 0.4 1 4 10 40 100 

f-Frequency-MHz 

FIGURE 5 

tData for temperatures below OoC and above 70°C are applicable for Se~ies 54ALS circuits only. 
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SERIES 54AS/74AS 
ADVANCED SCHOTTKY TRANSISTOR·TRANSISTOR LOGIC 

TYPICAL CHARACTERISTICSt 

'AS804A 
PROPAGATION DELAY TIMES 

vs 

'AS804A 
PROPAGATION DELAY TIMES 

vs 

1 3 

.~ 
> 

~ 2 
c 
o 

[ 
£ 1 

o 

FREE·AIR TEMPERATURE 

VCC· S V 
r tr· tf· 2 ns 

CL· SOpF / f-RL-SOOn 

-L L -f-tPl ------tPLH 

INPUT RISE AND FALL TIMES 

J. 
.~ 6 

-il S o 

VC~·5~ t PHv 
8 - CL· 50 pF 

VI-'" RL"500n 
TA - 25°C 

/V 

/ tpLH 
,/ --/-V 

f' 

1 
-75 -50 -25 0 25 50 75 100 125 5 10 15 20 25 30 35 40 45 

T A-Free·Air Temperature-°c 

FIGURE 1 

20 

y 15 

.~ 
> 
0; 
o .g 10 

I 
o 

'AS804A 
PROPAGATION DELAY TIMES 

VS 

LOAD CAPACITANCE 

VCC' S V tPH;'-/' 

I-t,= tf" 2ns 

/" RL=500n 
I-TA·25'C 

// 

/'" 
tP~ 

L 
// ./' 

./' 

/ /" 
/" 

I /" V 

& V 

o 200 400 600 800 1000 1200 1400 1600 1800 2000 

CL -Load Capacitance-pF 

FIGURE 3 

tData for temperatures below OOC and above 70°C are applicable for Series 54AS Circuits only. 
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FUNCTIONAL INDEX 

GATES AND INVERTERS 
POSITIVE·NAND GATES AND INVERTERS 

TECHNOLOGY 

DESCRIPTION TYPE 
STD 

TTL 
ALS AS H L LS S VOLUME 

Hex 2-lnput Gates 'S04 A 

Hex Inverters 
'04 

A 

'1004 · · · · Quadruple 2·lnput Gates 
'00 

'WOO · · · · Tnple 3-lnput Gates '10 

'1010 A 

· · · · '20 
Dual 4-lnput Gates A 

'1020 A 

· · · · a-Input Gates '30 

13-lnput Gates '133 

Dual 2-lnput Gates 'S003 

POSITIVE· NAND GATES AND INVERTERS WITH OPEN· COLLECTOR OUTPUTS 

DESCRIPTION 

Hex Inverters 

Quadruple 2-lnput Gates 

Triple 3-lnput Gates 

Dual 4-lnput Gates 

DESCRIPTION 

Hex 2-lnput Gates 

Quadruple 2-lnput Gates 

Triple 3-lnput Gates 

Dual 4-lnput Gates 

Triple 4·lnpul AND/NAND 

TECHNOLOGY 

TYPE STD ALS AS H L LS S VOLUME 
TTL 

'05 i--=-+--~I-+=-1--+-=-jL-:-I-~-i 
A 

'1005 

'01 1-=+-::--I-+=++-=--Ji-I--7--1 

'03 i--=-+---I-+--1--=-t--=-jL-:-I-~-i 
A 

'1003 A 

'12 1-=+--I-+-++-=--Ji-I-_=_--1 

'22 i--=-+--A-+--+~I-+--=--1--+-:--j 

POSITIVE·AND GATES 

TYPE 

'SOS 

'OS 

'100S 

'II 

'lOll 

'21 

'SOO 

TECHNOLOGY 

STD 
ALS 

TTL 
AS H LS S VOLUME 

• Denotes available technology, 
ADenotes planned new products, 
A Denotes" A" suffix version available in the technology indicated, 

POSITIVE·AND GATES WITH OPEN·COLLECTOR OUTPUTS 

TECHNOLOGY 

DESCRIPTION TYPE 
STD 

TTL 
ALS AS H LS S VOLUME 

Quadruple 2-lnput Gates '09 

Triple 3-lnput Gates '15 

POSITIVE· OR GATES 

TECHNOLOGY 

DESCRIPTION TYP 
STD 

TTL 
ALS AS LS S VOLUME 

Hex 2-lnput Gates 'S32 

Quadruple 2-lnput Gates '32 j........:~--I---1-=--+--=-4--=-~ 

'1032 A 

Triple 4·lnpul ORINOR 'S02 ... 

POSITIVE·NOR GATES 

TECHNOLOGY 

DESCRIPTION TYPE 
STD 

TTL 
ALS AS L LS 

Hex 2-lnput Gates '805 

Quadruple 2-lnput Gates 
'02 

'1002 A 

Triple 3-lnput Gates '27 

Dual 4-lnput Gates with Strobe '25 

Dual 5-lnput Gates '260 

SCHMITT·TRIGGER POSITIVE·NAND GATES AND INVERTERS 

TECHNOLOGY 

DESCRIPTION 
STD 

TYPE ALS AS LS 
TTL 

Hex Inverters 
'14 • 

'19 

Octal Inverters '619 

'13 • 

'IS 
Dual 4-lnput Positive-NAND 

Triple 4-lnput Positive-NAND '618 

'24 

'132 • 
Quadruple 2-lnput Positive-NAND 

CURRENT·SENSING GATES 

DESCRIPTION 

Hex 

DELAY ELEMENTS 

DESCRIPTION 

Inverting & Non-Inverting Elements. 

2·INPUT NAND Buffers 

S VOLUME 

S VOLUME 

.. 
Z 
o 
~ « 
~ 
a: 
o 
L1. 
Z 

..J « a: 
w 
z 
w 
(!' 
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FUNCTIONAL INDEX 

GATES, EXPANDERS, BUFFERS, DRIVERS, AND TRANSCEIVERS 
AND-DR-INVERT GATES 

TECHNOLOGY 

DESCRIPTION TYPE 
STD 

ALS 
TTl 

AS H L LS 

2-Wide 4-lnput '55 . · · 4-Wide 4-2-3-2 Input '64 

4-Wide 2-2-3-2 input '54 

4-Wide 2-lnput '54 • 
4-Wide 2-3-3-2 input '54 · · Dual 2-Wide 2-lnput '51 . · · 

AND-OR-INVERT GATES WITH OPEN-COLLECTOR OUTPUTS 

S VOLUME 

. 
DESCRIPTION 

Non-Inverting 

GATES, BUFFERS, DRIVERS, AND BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

TYPE 

'241 

'244 

'465 

TECHNOLOGY 

STD 
ALS AS LS S VOLUME 

TTL 

Octal BufferslDrivers 
'467 

~ ~D_E_SC_R_IP_TI_ON ________________ ~ __ ~~~-+ __ ~~ __ ~ 
__ 4-Wide 4-2-3-2-lnput 

'541 

'124H 

G') 
m 
Z 
m 
:xl » 
r-

Z 
"T1 o 
:xl 
~ » 
::! 
o z 

1-16 

EXPANDABLE GATES 

DESCRIPTION 

Dual 4-lnput Positive-NOR 

With Strobe 

4-Wide AND-OR 

4-Wide AND-OR-INVERT 

2-Wide AND-DR-INVERT 

Dual 2-Wide AND-DR-INVERT 

DESCRIPTION 

Dual 4-lnput 

Triple 3-lnput 

3-2-2-3-lnput AND-OR 

TYPE 
STD 

TTL 

'23 

'52 

'53 

'55 

'50 

EXPANDERS 

TYPE 

'60 

'61 

'62 

TECHNOLOGY 

ALS AS H L LS VOLUME 

TECHNOLOGY 

STD 
ALS AS 

TTl 
H VOLUME 

BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS 

TECHNOLOGY 

DESCRIPTION 
TYPE 

STD 
ALS AS LS S VOLUME 

TTL 

'07 · 
Hex 

'17 · '35 " '1035 

'06 · Hex Inverter '16 · '1005 

'26 · 
Quad 2-lnput Positive-NAND 

'38 

'39 · '1003 A 

Quad 2-lnput Positive-NOR '33 
A 

BUFFERS, DRIVERS, AND BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 

DESCRIPTION 

Non-inverting 

Octal Buffers/Drivers 

Inverting Octal 

Buffers/Drivers 

Inverting and Non-Inverting 

Octal Buffers/Drivers 

Non-Inverting Quad Transceivers 

Inverting Quad Transcoivers 

TYPE 

'757 

'760 

'756 

'763 

'762 

'759 

'758 

TECHNOLOGY 

STO 

TTL 
ALS AS LS S VOLUME 

" " " " 

Inverting Octal 

Buffers/Drivers 

Inverting and Non-Inverting 

Octal Buffers/Drivers 

Octal Transceivers 

Non-inverting 

Hex Buffers/Drivers 

Inverting 

Hex Buffers/Drivers 

Quad Buffers/Drivers 

with Independent 

Output Controls 

Non-Inverting 

Quad Transceivers 

Inverting 

Quad Transceivers 

Quad Transceivers with Storage 

12-lnput NAND Gate 

Controller and Sus Driver 

for S080A System 

'1244\ 

'231 

'240 

'466 

'468 

'540 

" '1240\ 

'230 

'245 

" '1245 

'365 

'367 

" 
'366 

" 
'368 

" '125 A 

'126 

'425 

'426 

'243 
A 

'1243\ " 
'242 

'1242\ " '226 

'134 

'42B 

50-0HMf75-0HM LINE DRIVERS 

DESCRIPTION 

Hex 2-lnput Positive-NAND 

Hex 2-lnput Positive-NOR 

Hex 2-lnput Positive-AND 

Hex 2-lnput Positive-OR 

Quad 2-lnput Positive-NOR 

Dual 4-lnput Positive-NAND 

-Denotes available tchnology, 
ADenotes planned new products_ 
, Denotes very low power_ 

TECHNOLOGY 

TYPE STD ALS AS 
TTl 

'S04 

'805 A 

'80S A 

'S32 

'12S 

'140 

, 3 

S VOLUME 

A Denotes" A" suffix version available in the technology indicated_ 

TEXAS 
INSTRUMENTS 
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FUNCTIONAL INDEX 

BUFFERS, DRIVERS, TRANSCEIVERS, AND CLOCK GENERATORS 

BUFFERS, CLOCK/MEMORY DRIVERS OCTAL BI-/TRI-DIRECTIONAL BUS TRANSCEIVERS 

TECHNOLOGY 

DESCRIPTION TYPE 
STD 

TTL 
ALS AS H LS S VOLUME DESCRIPTION 

Hex 2-lnput Positive-NAND '804 A 

Hex 2-lnput Positive-NOR '80S A 

Hex 2-lnput Positive-AND '808 A 

Hex 2-lnput Positive-OR '832 A 3 

Hex Inverter '1004 

Hex Buffer 
'34 A 

'1034 
12 mA/24 mA/4S mA/64 mA 

'37 
. . 

Quad 2-lnput Positive-NAND A 

Sink. True Outputs 

'1000 A 

'28 
A 

Quad 2-lnput Positive-NOR 
'1002 A 

'1036 

Quad 2-lnput Positive-AND '1008 

Quad 2-lnput Positive-OR '1032 

Triple 3-lnput Positive-NAND '1010 

Triple 3-lnput Positive-AND 'lOll A 

Triple 4-lnput AND-NAND '800 A 

Triple 4-lnput OR-NOR '802 A 12 mA/24 mA/4S rnA/54 rnA 

Dual 4-lnput Positive-NAND 
'40 

Sink. Inverting Outputs 

'1020 A 

Line Driver/Memory Driver 

with Series Damping Resistor 
'436 

line Driver/Memory Driver '437 

BI-/TRI-DIRECTIONAL BUS TRANSCEIVERS AND DRIVERS 

TYPE TECHNOLOGY 

DESCRIPTION 
OF 

TYPE ALS AS LS S VOLUME 
OUTPUT 

12 mA/24 mA/4S rnA/S4 rnA 

Sink. True Outputs, 

Quad with Bit Direction 3-State '446 

Controls 3-State '449 

OC '440 

OC '441 

3-State '442 12 mA/24 mA/4S rnA/S4 rnA 
Quad Tridirection 

3-State '443 Sink. Inverting Outputs 

3-State '444 

OC '448 

4-Bit with Storage 3-State '226 

Controller and Bus Driver for 80aOA Systems '428 
12 mA/24 mA/4S rnA/64 rnA 

Sink. True and 

OCTAL BUS TRANSCEIVERS/MOS DRIVERS 
Inllerting Outputs 

DESCRIPTION 

Inverting Outputs, 3-State 

True Outputs, 3-State 

• Denotes available technology, 
... Denotes planned new products, 

TYPE 
STD 

TTL 

'2620 

'2640 

'2623 

'2645 

TECHNOLOGY 

ALS AS LS S VOLUME 
Registered with Multiplex 

12 mA/24 mA/4S rnA/S4 mA 

A True Outputs 

A 

A Registered with MUltiplexed 

A 12 mA/24 mAl4S rnA/64 rnA 

Inverting Outputs 

Universal Transceiverl 

Port Controllers 

A Denotes" A" suffix version available in the technology indicated_ 

TEXAS 
INSTRUMENlS 
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TYPE TECHNOLOGY 

OF 
TYPE ALS AS 

OUTPUT 

3-518t8 '245 

oc -621 

3-$tete '623 

Ce,3-$t8te '639 

3-Stete '652 

DC,3-$tate '654 

OC 
Very low 

3-State '1623 ... 
aC.3-Stat8 '1639 

3-5tat8 '620 

OC -622 

aC,3-State '638 

3-$tate 

aC,3-State '653 

3-$tate '1620 
Very Low 

OC '1622 
Power 

DC,3-State '1638 

OC '641 

Power 
3-$t8te '645 

Very Low OC '1641 

3-$tate '1645 

3-5t8te -640 

Power 

VervLow 3-St8te '1640 

Power OC '1642 

3-$tate '643 

Power 
OC '644 

Very Low 3-St8te '1643 

3-$tate '646 

OC '647 

... . 
3·5t8te '648 

OC -649 

3-5tate '852 

'856 

VOLUME 

.. 
Z 
o 
i= 
<C 
:E 
a:: 
o 
u.. 
Z 

-I 
<C 
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w 
Z 
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FUNCTIONAL INDEX 

FLIP-FLOPS 
DUAL AND SINGLE FLIP-FLOPS OUAD AND HEX FLIP-FLOPS 

TECHNOLOGY TECHNOLOGY 

DESCRIPTION TYPE 
STD 

ALS AS H L LS S VOLUME DESCRIPTION 
NO. OF 

OUTPUTS TYPE 
STD 

ALS AS LS TTL FFs TTL 
'73 

'76 Q 
'174 

'78 '378 
'103 o Type '171 
'106 

Q, Q '175 '107 

Dual J-K Edge-Triggered '108 '379 

'109 J-K 
'276 

'376 
A · '112 

A ... OCTAL, 9-BIT, AND 10-BIT D-TYPE FLIP-FLOPS 

'113 

'114 

'70 

Single J-K Edge-Triggered '101 

'102 

'73 

'76 
Dual Pulse-Triggered 

'78 

'107 

'71 

Single Pulse-Triggered 
'72 

'104 

'105 

Dual J-K with Data 
'111 

Lockout 

Single J-K with Data 

lockout 
'110 

DualD-Type '74 

• Denotes available tchnology_ 
"'Denotes planned new products_ 

A · A ... 
A · ... 

. . A · 

A Denotes" A" suffix version available in the technology indicated_ 

DESCRIPTION 

True Data 

True Data with Clear 

True with Enable 

Inverting 

Inverting with Clear 

Inverting with Preset 

True 

Inverting 

True 

Inverting 

True 

Inverting 

TECHNOLOGY 

NO. OF 

BITS 
OUTPUT TYPE 

STD 

TTL 
ALS AS LS 

Octal 
3-State '374 

3-State '574 

2-State '273 

Octal 3-State '575 

3-5tate '874 

3-State '878 

Octal 2-5tate '377 

3-5tate '534 

Octal 3-5tate '564 

3-State '576 

3-State '577 
Octal 

3-State '879 

Octal 3-State '876 

Octal 3-State '825 ... 
Octal 3-State '826 ... 
9-8it 3-State '823 ... 
9-Bit 3-5tate '824 ... 

10-Bit 3-State '821 

10-Bit 3-State '822 

1-18 TEXAS 
INSTRUMENlS 
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FUNCTIONAL INDEX 

LATCHES AND MUL TIVIBRATORS 
QUAD LATCHES OCTAL, 9-BIT, AND 10-BIT LATCHES 

DESCRIPTION 

Dual2·Bit 

Transparent 

S-R 

DESCRIPTION 

Single 

Dual 

TECHNOLOGY 

STD 
OUTPUT TYPE 

TTL 
ALS AS L 

2-State '75 

2-5tate '77 

2-State '375 

2-5tate '279 

RETRIGGERABLE MONOSTABLE MULTIVIBRATORS 

TECHNOLOGY 

STD 
TYPE 

TTL 
ALS AS LS 

'122 

'130 

'422 

'123 

'423 

LS VOLUME DESCRIPTION 

Transparent 

Dual4-Bit 

Transparent 

L VOLUME 
Inverting Transparent 

Dual4-Bit 

Inverting Transparent 

2-lnput Multiplexed 

Addressable 

Multi·Mode Buffered 

True 

Inverting 

True 

Inverting 

True 

Inverting 

TECHNOLOGY 

NO. OF 

BITS 
OUTPUT TYPE 

STD 

TTL 
ALS AS LS S 

'268 

Octal 
3-5tate 

'373 

3-5tate ·573 

2-5tate '100 

Octal 2-5tate '116 

3-5tate '873 

3-5tate '533 

Octal 3-State '563 

3-5tate '580 

Octal 3-5tate '880 

3-5tate '604 

Octal 
OC '605 

3-5tate '606 

OC '607 

Octal 2-State '259 ... 
Octal 3-State '412 

Octal 3-State '845 ... ... 
Octal 3-5tate '846 ... ... 
9-8it 3-5tate '843 ... ... 
9-Bit 3-5tate '844 ... ... 

10-Bit 3-State '841 ... ... 
10-Bit 3-State '842 ... ... 

MONOSTABLE MULTIVIBRATORS WITH SCHMITT-TRIGGER INPUTS 

• Denotes available technology. 
"'Denotes planned new products. 

DESCRIPTION 

Single 

Dual 

A Denotes" A" suffix version available in the technology indicated, 

TEXAS 
INSTRUMENlS 
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TYPE 

'121 

'221 

TECHNOLOGY 

~~~ I ALSI Asi LS Is 

• I I I I 
• I I I • I 

VOLUME 

I 

VOLUME 

2 

mI 
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~ 
2 
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o 
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FUNCTIONAL INDEX 

REGISTERS AND PROGRAMMABLE LOGIC ARRAYS 

SHIFT REGISTERS 

DESCRIPTION 
NO, I-~~CO 
OF a:..Joc( -' TYPE STD 

BITS V,cn9~ TTL 

TECHNOLOGY 

DESCRIPTION ALS AS L LS S VOLUME 

Sign-Protected '322 8 Words x 2 Bits 

x X '198 
4 Words x 4 Bits 

REGISTER FILES 

OUTPUT TYPE 

3·5,.,. '172 

OC '170 

3-5tate '670 

3·5,.,. '870 

TECHNOLOGY 

STD 

TTL 
ALS AS 

VOLUME 
LS 

Perallel-In. 

Parallel·Out. 

Bidirectional 
Du.1 16 Words x 4 Bils 

3·5,.,. 
• 

'871 

Parallel-In. 

Parallel-Out. 

Registered 

Outputs 

Parallel-In, 

Parallel-Out 

Serial-In 

Parallel-Out 

Parallel-In. 

Serial-Out 

x 

X 

X X 

X 

X 

X '323 

'194 

X '571 

'572 

'199 

'96 

'95 

'178 

'179 

'195 

'295 

'395 

'673 

'164 

'674 

'166 1---+--+--+-+-+-+---1 
Serral-In, 

Serral-Out '94 

SHIFT REGISTERS WITH LATCHES 

NO, 

DESCRIPTION OF OUTPUTS TYPE 

BITS 

Parallel-In, Parallel-Out 3-State '671 

with Output latches 3·5,.,. '672 

16 2·5,.,. '673 

Serial-In. Parallel-Out Buffered '594 

with Output latches 3·5,.,. '595 

OC '596 

OC '599 
Parallel·ln, Serial-Out. 2·5,.,. '597 

with Input Latches 3·5,.,. '589 

Parallel 110 Ports with 

Input Latches. Multiplexed 3-State '598 
Serial Inputs 

SIGN·PROTECTEO REGISTERS 

DESCRIPTION 

Sign-Protected Register 

• Denotes available technology. 
"'Denotes planned new products, 

TECHNOLOGY 

ALS AS LS 
VOLUME 

A Denotes" A" suffix version available in the technology indicated. 
S Denotes "S" suffix version available in the technology indicated. 

DESCRIPTION 

Quadruple Multiplexers 

with Storage 

a·Bit Universal Shift 

Registers 

Quadruple Bus-Buffer 

Registers 

Octal Storage Register 

DESCRIPTION 

Fixed-OR Arrays 

Field-Programmable 

14 x 32 x 6 logic Arrays 

1-20 TEXAS 
INSTRUMENTS 

• 
OTHER REGISTERS 

TECHNOLOGY 

TYPE 
STD 

TTL 
ALS AS L 

'98 

'298 
'391l/9 

'299 • 
'173 

'396 

PROGRAMMABLE LOGIC ARRAYS 

OUTPUTS TYPE 
INPUTS 

NO, TYPE NO 

Active-Low 'PAL16l8 

~ 
'PA1I5R6 

~ 

16 ~ 
6 Registered r--;-

'PlR19l8 

'PlA19RB 

~ 
~ 

19 Registered 2-
6 Registered 

-;-
Active-low 'PlT19l8 

'PLT19A8 

~ 
'PLT19R4 

19 latched 2-+ ReQlstered 

Active-low 'PL20L8 

20 
Registered 

I 'Pl20R8 

I 'Pl20R6 

'Pl2QA4 

3-St8te 'Pl839 

oc 'PL840 

LS S VOLUME 

A 

NO, OF 
VOLUME 

PINS 

20 

24 

2' 

24. 

24 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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FUNCTIONAL INDEX 

COUNTERS 
SYNCHRONOUS COUNTERS - POSITIVE-EDGE TRIGGERED ASYNCHRONOUS COUNTERS (RIPPLE CLOCK) - NEGATIVE·EDGE TRIGGERED 

DESCRIPTION 
PARALLEL t-T"'Y:::P=-E r:S""'TO=D-r-T:..::E.::.cCH,.:.N:..::O.::.,LO;:.:G:":'Y.--.--i 

LOAD TTL ALS AS L LS S VOLUME 
DESCRIPTION 

PARALLEL 

LOAD 
TYPE 

TECHNOLOGY 

STD 

TTL 
ALS AS L LS S 

Set-to-9 '90 
Sync "60 

A • '68 

Sync "62 

Decade 
Sync '560 

Yes "76 

Yes "96 

Set·to-9 '290 

A · Decade 

A • 
A 

Sync '668 None '93 

Sync '690 '69 

Sync '692 4·Bit Binary Yes "77 

Sync "68 
Yes "97 

None '293 
B · • 

Async "90 

Decade Up/Down 
Async "92 

None '92 

None '390 

Set-to-9 '490 

None '393 

Divide-by-12 

Dual Decade 

Dual 4-Bit Binary 

Sync '568 A 

Sync '696 8·BIT BINARY COUNTERS WITH REGISTERS 

Sync '698 
TYPE TECHNOLOGY 

Decade Rate , Async 
"67 

Multipier, N'O Set-to-9 
DESCRIPTION OF TYPE 

ALS AS 
OUTPUT 

Sync "6' Parallel Register 3·State '590 

Outputs OC '59' 

Sync "63 

4·Bit Binary 
Sync '56' 

· A 
Parallel Register Inputs 2-S1ale '592 

• ParaliellfO 3-State '593 
A 

Sync '669 FREQUENCY DIVIDERS, RATE MULTIPLIERS 
Sync '69' 
Sync '693 

Sync "69 

Async "9' 
4·Bit Binary 

Up/Down Async "93 

Sync '569 

Sync '697 

Sync '699 

6·Bit Binary , 
'97 

Rate Multipler. N2 

8-Bit Up/Down 
Async CLR '867 

Sync CLR '869 

• Denotes available technology. 
ADenotes planned new products. 

B · DESCRIPTION 

• 
50-to-l Frequency Divider 

60-to- 1 Frequency Divider 

60-Bit Binarv Rate Multiplier. 

Decade Rate Multiplier. 

A Denotes" A" suffix version available in the technology indicated. 
8 Denotes "8" suffix version available in the technology indicated. 

TEXAS 
INSTRUMENTS 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

TECHNOLOGY 

TYPE STD 

TTL 
ALS AS 

'56 

'57 

'97 

"67 

LS 

LS 

VOLUME 

VOLUME 

VOLUME 

DI 
z o 
~ 
2 
a: 
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FUNCTIONAL INDEX 

DECODERS, ENCODERS, DATA SELECTORS/MUL TIPLEXERS AND SHIFTERS 
DATA SELECTORS/MULTIPLEXERS 

TYPE 

DESCRIPTION OF TYPE 

OUTPUT 

2-State '150 

3-State '250 
16 -To-l 

3-State '850 

3-State '851 

DuaI8·To-' 3-State '351 

2-State '151 

2-State '152 

8-To-l 
3-State '251 

3-5tat8 '354 

2-5tate '355 

3-State '356 

OC '357 

2-State '153 

3-State '253 

DuaI4-To-l 

2-State '352 

3-State '353 

3-State '604 

OC '605 
Octal 2-lo-' with Storage 

3-5tate '606 

OC '607 

2-5tate '98 

Quad 2-To-' with Storage 
2-5tate '298 

/ 2-5tate '398 

2·5tate '399 

2-State '157 

2-State '158 

Quad 2-To-l 

3-5tate '257 

3-5tate '258 

6-to-1 UnIversal 

Multiplexer 
3-State '857 

• Denotes available technology. 
ADenotes planned new products, 

TECHNOLOGY 

STD 

TTL 
ALS AS L LS . 

• • • . 
A 

• 

. . 

• 

. . 
8 

8 

S 
VOLUME 

· 

· 
· · 

A Denotes" A" suffix version available in the technology indicated. 
B Denotes "B" suffix version available in the technology indicated. 

DECODERS/DEMULTIPLEXERS 

TYPE TECHNOLOGY 

DESCRIPTION OF TYPE STD 
ALS L LS S 

OUTPUT TTL 
AS 

3-State '154 · 4-To-16 
OC '159 · 4-T 0-10 8CO-T o-Oec;mal 2-State '42 A 

4-To-10 Excess 3-To-

Decimal 
2-State '43 A 

4-To-l 0 Excess 3-Gray-
2-State '44 A 

To-Decimal 

3-To-8 with Address 
'131 • 

Latches 2-State '137 • 
3-To-8 

2-State '138 • 
3-State '538 • 
2-State '139 • 

A . 
Dual 2-To-4 

2-State '155 · A 

OC '156 · Dual 1-To-4 Decoders 3-State '539 • 
CODE CONVERTERS 

TECHNOLOGY 

DESCRIPTION TYPE STD 

TTL 

6-Line-BCD to 6-Line Binary, Or 4-Line to 4-Une 

BCD 9's/BCD 10's Converters 
'184 

6-Bit-Binary to 6-Bit BCD Converters '185 

BCD-ta-Binary Converters '484 A 

Binary-to-BCD Converters '485 A 

PRIORITY ENCODERS/REGISTERS 

TECHNOLOGY 

DESCRIPTION TYPE STD 

TTL 
ALS AS LS 

Ful18CO '147 

Cascadable Octal '148 

Cascadable Octal with 3-5tate Outputs '348 

4·8it Cascadable with Registers '278 

SHIFTERS 

TECHNOLOGY 

DESCRIPTION OUTPUT TYPE STD 
ALS AS L LS S 

TTL 
4-8;t Shifter 3-State '350 

Parallel 16·8;t 

Multi-Mode 3-State '897 • 
Barrel Shifter 

1-22 TEXAS 
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VOLUME 

VOLUME 

VOLUME 
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FUNCTIONAL INDEX 

DISPLAY DECODERS/DRIVERS, MEMORY/MICROPROCESSOR CONTROLLERS, 
AND VOLTAGE-CONTROLLED OSCILLATORS 

OPEN· COLLECTOR DISPLAV DECODERS /DRIVERS MEMORY /MICROPROCESSOR CONTROLLERS 

DFF·STATE TECHNOLOGV TECHNOLOGV 

DESCRIPTION OUTPUT TVPE STD 
ALS AS L LS 

VOLUME 
DESCRIPTION TYPE ALS AS lS S VOLUME 

VOLTAGE TTL 

30 V '45 

60 V '141 

15 V '145 
BCD-lo-Decimal 

7V '445 

30 V. '46 

15 V '47 

5.5 V '48 

5.5 V '49 

30 V '246 

15 V '247 
BCD-Ta-Seven-Segment 

7 V '347 

7V '447 

5.5 V '248 

5.5 V '249 

OPEN COLLECTOR DISPLAY DECODERS/DRIVERS WITH COUNTERS/LATCH 

TECHNOLOGV 

System Controllers For 8080A '428 

System Controller, Universal '482 

System Controllers. Universal '890 

lor For '888, '8891 '891 

I Transparen1, LI-4,;:,K::..,' ..;.:16:.:;K~--:'6::-:0:-:.0-t_+--t-':'-t---i 
~e~::~y Burst Modes I 64K '601 

I Cycle Steal, L 4K, 16K '602 
Controllers Burst Modes I-16';:'4::"'K":"::':;~--:'::-:60:-:'3-t-·+--t-':'-t---i 
Memory Cycle Controller 

Memory Mappers 

Memory Mappers 

With Output Latches 

'608 

, 3·State '612 

loc '613 

I 3·Sta1e '610 

loc '611 

Multi-Mode Latches (B080A Applications) '412 

CLOCK GENERATOR CIRCUITS 

TECHNOLOGV 

DESCRIPTION TVPE STD ALS AS VOLUME 
TTl 

DESCRIPTION TVPE STD 
ALS AS lS S 

BCD Counter/4-Bit Latch/BCD-Ta-Decimal 

Decoder/Driver 

BCD Counter/4-Bit 

Latch/BCO-To-Seven-Segment 

Decoder/Lad Driver 

BCD CounterJ4-Bit 

Latch/BCD-To-Seven-Segment 

Decoder/Lamp Driver 

'142 

'143 

'144 

TTl 

Quadruple Complementary-Output 
'265 

Logic Elements 

Dual Pulse Synchronizers/Drivers '120 

'320 
Crystal-Controlled Oscillators 

'321 

Digital Phase-Lock Loop '297 

Programmable Frequency '292 

Dividers/Digital Timers '294 

Triple 4-lnput AND/NAND Drivers '800 

Triple 4-lnput OR/NOR Drivers '802 

VOL TAGE·CDNTROLLED OSCILLATORS Dual VCO '124 

DESCRIPTION TECHNOLDGV 

No. CDMP'L RANGE f max 
TVPE VOLUME 

VCD'S lOUT 
ENABLE 

INPUT 
Rext MHz 

LS 

Single Ves Ves Ves No 20 '624 

Single Ves Ves Ves Ves 20 '628 

Dual No Ves Ves No 60 '124 

Dual Ves Ves No No 20 '626 

Dual No No No No 20 '627 

Dual No Ves Ves No 20 '629 

RESULTANT DISPLAYS USING '46A, '47A, '48, '49, 'L46, 'L47, 'LS47, 'LS48, 'LS49, 'LS347 

o 2 3 4 5 6 7 8 9 10 11 12 13 14 

RESULTANT DISPLAYS USING '246, '247, '248, '249, 'LS247, 'LS248, 'LS249, 'LS447 

o 

• Denotes available technology. 
"Denotes planned new products. 

2 3 

li:1 
o 

4 5 6 7 8 9 10 11 12 13 14 

RESULTANT DISPLAYS USING '143, '144 

111,'1_-111'-1'1 1 ,111--11 iii_III-III - - - - - - 11_1-
2 3 4 5 6 7 8 9 

A Denotes" A" suffix version available in the technology indicated. 
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FUNCTIONAL INDEX 

ARITHMETIC CIRCUITS, ERROR DETECTION CIRCUITS, AND PROCESSOR ELEMENTS 
4·BIT COMPARATORS 

a·BIT COMPARATORS 

DESCRIPTION 

INPUTS P:O p:a P>O P>O OUTPUT ALS AS LS 
VOLUME 

ENABLE 

20-kU 
No OC '522 

DESCRIPTION 

l·Bit Gated 

2·Bit 

4·Bit 

PARALLEL BINARY ADDERS 

TYPE STD 

TTL 

'80 

'82 

'83 A 

'283 

TECHNOLOGY 

VOLUME 
ALS AS H LS S 

Dual 1-Bit Carry-Save '183 

ACCUMULATORS, ARITHMETIC LOGIC UNITS, 

LOOK·AHEAD CARRY GENERATORS 

TECHNOLOGY 
__ Pull-Up 

No Yes No 2-$tate '682 

~ ____ ~-+_N~04-__ ~_NO-+ __ 0_C-4 ____ ~~'6_8-43 __ 4-~-4 __ ~ 
No OC '519 

DESCRIPTION 

'281 
4-Bit Parallel Binary Accumulators 

TYPE STD VOLUME 
ALS AS LS S 

TTL 

G) 
m 
2 
m 
lJ » r-
2 
'TI o 
lJ 
S » 
:::! 
o 
2 

No 

No '685 

No 2·State '686 
Standard 

OC '687 

OC '689 

No Yes 2·$tate '885 

Yes latched '866 
P and Q 

AODRESS COMPARATORS 

DESCRIPTION 
OUTPUT LATCHED TECHNOLOGY 

TYPE VOLUME 
ENABLE OUTPUT ALS AS 

Yes '677 
l6-Bit to 4-Bit 

Yes '678 .' 

12-8it to 4-Bit 
Yes '679 

Yes '680'. 

PARITY GENERATORS/CHECKERS, 

ERROR DETECTION AND CORRECTION CIRCUITS 

DESCRIPTION 

Odd/Even Parity 

Generators/Checkers 

Parallel Error 

Detection/CorrectIon 

Circuits 

3-State 

OC 

3·State 

OC 

3·State 

OC 

3·State 

OC 

NO. 

OF 

BITS 

16 

16 

32 

32 

32 

32 

TECHNOLOGY 

TYPE STD VOLUME 
ALS AS LS S 

TTL 

'180 . . 
'280 f--+--+-,.+-t--t---;:--j 

'286 

'636 

'637 

'630 

'631 

'632 

'633 

'634 

'635 

FUSE· PROGRAMMABLE COMPARATORS 

DESCRIPTION 

16-Bit Identity Comparator 

12-8it identity Comparator 

8·Bit Identity Comparator 

and 4-Bit Comparator 

• Denotes available tchnology. 
ADenotes planned new products. 

TECHNOLOGY 

TYPE STD VOLUME 
ALS AS LS S 

TTL 

'526 

'528 

'527 

A Denotes "A" suffix version available in the technology .indicated, 

'681 

'181 I---=~--+---t-.-=--+-=.-+---~ 
4-Bit Arithmetic Logic Unitsl 

Function Generators' 

4-Bit Arithmetic Logic Unit 

with Ripple Carry 

'381 1--+--+-+~-1 

'881 

'382 

~ 
'182 I---=~-+-+-+~f-...!:...----l 

Look-Ahead Carry 16-Blt ... 

Generators 1-::-::-=----------1I-'-=-=28:-::2-t---t---+.;::.-t--t---t---::--i 
J 32·Bit '882 

Quad Serial Adder/Subtractor '385 

4-Bit Slice Elements '481 

'888 
8-Bit Slice Elements 

'889 

MULTIPLIERS 

TECHNOLOGY 

DESCRIPTION TYPE STD ALS AS LS S VOLUME 
TTL 

2-Bit-by-4-8it Parallel Binery Multipliers '261 

'274 

4-Brt-by-4-Bit Parallel Binary Multipliers '284 • 

'285 • 

25-MHz 6-Blt Binary Rate Multipliers '97 • 

25-MHz Decade Rate Multipliers '167 • 

B-Bit x 1-Bit 2's Complement Multipliers '384 

16-Bit Parallel Multiplier '1616 • 

OTHER ARITHMETIC OPERATORS 

TECHNOLOGY 

AS H L LS S 
TTL 

ALS 
VOLUME DESCRIPTION TYPE STD 

Quad 2-lnput Exclusive-OR 

Gates with Totem-Pole 

Outputs 

• A • 
'86 I---'-+-.-:---t---t--t--+-+-t--':-----l 

Quad 2-lnput Exclusive-OR 

Gates with Open-Collector 

Outputs 

Quad 2-lnput Exclusive­

NOR Gates 

Quad Exclusive OR/NOR 

Gates 

4-Bit True/Complement, 

Element 

'386 A 

'136 

'266 

'135 

'87 

BIPOLAR BIT·SlICE PROCESSOR elEMENTS 

CASCADABLE TECHNOLOGY 

ALS AS LS S 
N·BITS 

DESCRIPTION TO TYPE 

4-Bit-Slice Yes '481 

'889 

Yes '888 
8-Bit-Slice 

Yes 

VOLUME 

1-24 TEXAS 
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83 

FUNCTIONAL INDEX 

USER-PROGRAMMABLE READ-ONLY MEMORIES IPROM'.I 

STANDARD PROM'. 

TYPE 

MEMORIES 

READ-ONLY MEMORIES IROM'sl 

TYPE TECHNOLOGY 
DESCRIPTION TYPE ORGANIZATION VOLUME 

OUTPUT 

~ TBP28S165 2048W x 8B 3-Stst. 
16K·Bit Arrays 

DESCRIPTION ORGANIZATION OF TYPE ~~IALSIASls OUTPUT 

TBP285166 2048W x 8B 

TBP24S81 2048W x 4B 

TBP24SABI 204BW x 4B 

SK·Bit Arrays TBP28SB6A 1024W x 8B 

TBP285AB6A 1024W x 8B 

~ TBP28585A 1024W x BB 

TBP28542 512W x 8B 

TBP285A42 512W x 8B 

~ TBP28545 512W x BB 

4K-Blt Arravs TBP28546 512W x 8B 

TBP28SA46 512W x 8B 

TBP24541 1024W x 4B 

TBP24SA41 1024W x 4B' 

TBP24510 256W x 4B 
lK-Blt Arrays 

TBP24SA10 256W x 4B 

TBP185030 32W x 8B 
256-Bit Arrays 

TBP18SA030 32W x 8B 

LOW-POWER PROM', 

DESCRIPTION TYPE 

16K·Bit Arrays 
~ TBP28L 165 

~ TBP28L166 

~ TBP28L85A 
8K-Blt Arrsys 

TBP28L86A 

TBP2BL42 

4K-Bit Arrays ~ TBP28L45 

T8P28L46 

2K-Bit Arrays 
TBP28L22 

TBP28LA22 

• Denotes available technology, 
... Denotes planned new products, 

ORGANIZATION 

2048W x 8B 

2048W x 8B 

1024W x 8B 

1024W x 8B 

512W x 8B 

512W x 8B 

512W x 8B 

256W x 8B 

256W x 8B 

3-Stst. 

3-5tst. 

OC 

3-Stst. 

OC 

3-Stst. 

3-Stst. 

OC 

3-Stst. 

3-Stst. 

OC 

3-Stst. 

OC 

3-Stst. 

OC 

3-Stat. 

OC 

TYPE 

OUTPUT 
VOLUME 

3-Stst. 

3-State 

3-Stst. 

3-Stat. 

3·State 

3-Stst. 

3-Stat. 

3-State 
OC 

1024-8it Arrays 256 x 4 OC '187 • I I I 
256-6it Arrays 32 x 8 OC '88 A I I T 

RANDOM-ACCESS READ-WRITE MEMORIES IRAM'sl 

TYPE TECHNOLOGY 

DESCRIPTION ORGANIZATION OF TYPE STD 
AlS AS lS 

OUTPUT 

3-$tate '2Q' 
256-Bit Arrays 

OC 

OC '89 

3·$tate A 

G4·Bit Arrays 16 x 4 3·State '2'9 

OC '289 A 

OC '3'9 

lG-Bit Multiple-Port 
8 x 2 3-State "72 

Register File 

OC '170 
16-Bit Register File 

3-State '670 

Dual G4-Bit '870 
16 x 4 3·State 

Register Files '87' 

FIRST-IN FIRST-OUT MEMORIES IFIFO'SI 

TYPE TECHNOLOGY 

DESCRIPTION TYPE 
AlS AS lS 

OUTPUT 

Asynchronous 1 6 x 5 3-State '225 

3-State '222 

3·St8te '22_ 
Asynchronous 16 x 4 

DC -227 

OC 

A Denotes" A" suffix version available in the technology indicated_ 
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TYPES SN54ALSOOA, SN54ASOO, SN74ALSOOA, SN74ASOO 
QUADRUPLE 2·INPUT POSITlVE·NAND GATES 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain four independent 2-input 
NAND gates. They perform the Boolean functions 
Y = A'B orY = A+Bin positive logic. 

The SN54AlSOOA and SN54ASOO are character­
ized for operation over the full military temperature 
range of - 55°C to 125°C. The SN74AlSOOA and 
SN74ASOO are characterized for operation from OOC 
to 70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B y 

H H L 

L X H 

X L H 

logic symbol 

Pin numbers shown are for J and N packages. 

02661. APRIL 19B2-REVISED DECEMBER 19B3 

SN54ALSOOA. SN54ASOO ••• J PACKAGE 

SN74ALSOOA. SN74ASOO ••• N PACKAGE 

(TOP VIEW) 

1A 
1B 
1Y 

28 
2Y 

-..... __ ...r-

38 
3A 
3Y 

SN54ALSOOA. SN54ASOO ••• FH PACKAGE 

SN74ALSOOA. SN74ASOO ••• FN PACKAGE 

(TOP VIEW) 

U 
co<{UUco ........ z>-t 

NC-No internal connection 

4A 
NC 
4Y 
NC 
3B 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALSOOA, SN74ALSOOA 
QUADRUPLE 2·INPUT POSITIVE·NAND GATES 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALSOOA ............................... - 55 °e to 125 °e 

SN74ALSOOA ................................... 00eto700e 
Storage temperature range .................................................. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54AlSOOA SN74AlSOOA 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

IOl low·level output current 4 8 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AlSOOA 

MIN TYPt MAX 

SN74AlSOOA 

MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 

VOH Vee = 4.5 V to 5.5 V, IOH = -0.4 mA Vee-2 Vee-2 

Vee = 4.5 V. IOl = 4 mA 0.25 0.4 0.25 0.4 
VOL Vee = 4.5 V. IOl = 8 mA 0.5 0.35 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V. VI = 2.7V 20 20 

III Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 

lo~ Vee = 5.5 V. Vo = 2.25 V -15 -70 -15 -70 

leeH Vee = 5.5 V. VI = 0 V 0.5 0.85 0.5 0.85 

leel Vee = 5.5 V, VI = 4.5 V 1.5 3 1.5 3 

tAli typical values ara at Vee = 5 v, TA = 25°e. 
*The ~utPut conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V, 

Cl = 50 pF, 

PARAMETER 
FROM TO Rl = 500 Q. 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AlSOOA SN74AlSOOA 

MIN 

tplH A or 8 Y 3 

tpHl A or B Y 2 
NOTE 1: For load CirCUit and voltage waveforms, see page 1·12. 
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TYPES SN54ASOO, SN74ASOO 
QUADRUPLE 2·INPUT POSITIVE·NAND GATES 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ASOO ................................. - 55°C to 125°C 

SN74ASOO ..................................... 00eto70oe 
Storage temperature range ......................................... ' ........ - 65°C to 1 50°C 

recommended operating conditions 

SN54ASOO SN74ASOO 

MAX MAX 
UNIT 

MIN NOM MIN NOM 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -2 -2 mA 

10L Low-level output current 20 20 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ASOO SN74ASOO 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II'" -18 mA -1.2 -1.2 

VOH Vee = 4.5 V to 5.5 V. 10H = -2 mA Vee-2 Vee-2 

VOL Vee = 4'.5 V. 10L = 20 mA 0.35 0.5 0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V. VI = 2.7V 20 20 

IlL Vee = 5.5 V. VI = 0.4 V -0.5 -0.5 

10* Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 

IceH Vce = 5.5 V. VI = OV 2 3.2 2 3.2 

IceL Vee = 5.5 V. VI = 4.5 V 10.8 17.4 10.8 17.4 
- 0 tAli typical values are atVCC - 5V.TA = 25 C. 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q. 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ASOO SN74ASOO 

MIN 

tpLH A or B Y 1 

tPHL A or B Y 1 
NOTE 1: For load Circuit and voltage waveforms. see page 1-12. 
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• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

o Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain four independent 2-input 
NAND gates. They perform the Boolean functions 
Y = A' B or Y = A + 8 in positive logic. The open­
collector outputs require pull-up resistors to perform 
correctly. They may be connected to other open­
collector outputs to implement active-low wired-OR 
or active-high wired-AND functions. Open-collector 
devices are often used to generate higher VOH 
levels. 

The SN54ALS01 is characterized for operation over 
the full military temperature range of - 55°C to 
1 25°C. The SN7 4ALSO 1 is characterized for opera­
tion from ooC to 70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B Y 

H H L 

L X H 

X L H 

logic symbol 

lA 
(21 & 

(31 0 
18 

2A 
(51 

28 
(61 

3A 
(81 

38 
(91 

4A 
(111 

4B 
(121 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS01, SN74ALS01 
QUADRUPLE 2·INPUT POSITIVE·NAND GATES 

WITH OPEN·COLLECTOR OUTPUTS 
02661, APRIL 1982-REVISEO DECEMBER 1983 

SN54ALSOl ..• J PACKAGE 

SN74ALS01 •.. N PACKAGE 

(TOP VIEW) 

1Y VCC 
1A 4Y 
1B 4B 
2Y 4A 
2A 3Y 
2B 3B 

GND 3A 

SN54ALS01 •.• FH PACKAGE 

SN74ALS01 • .. FN PACKAGE 

(TOP VIEW) 

U 
~>-uu>-...-...-z>q-

1B 4B 
NC NC 
2Y 4A 
NC NC 
2A 3Y 

IllOU~1ll 
NZZMM 
~ 

NC-No internal connection 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS01, SN74ALS01 
QUADRUPLE 2·INPUT POSITIVE·NAND GATES 
WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

- Supply voltage, V CC ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Off-state output voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................. 7 V 
Operating free-air temperature range: SN54ALS01 ................................ - 55 DC to 125 DC 

SN74ALS01 .................................... ODCto70 DC 
Storage temperature range ................................................. - 65 DC to 1 50 DC 

recommended operating conditions 

SN54ALS01 SN74ALS01 
UNIT -

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOl low-level output current 4 8 mA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS01 SN74ALS01 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

IOH Vee = 4.5 V. VOH = 5.5 V 0.1 0.1 mA 

VOL 
Vee = 4.5 V. IOl = 4 mA 0.25 0.4 0.25 0.4 
Vec = 4.5 V, IOl = 8 mA 

V 
0.35 0.5 

II VCC = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH VCC,:" 5.5 V. VI = 2.7V 20 20 ~A 

III VCC = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

ICCH Vce - 5.5 V. VI - 0 V 0.43 0.85 0.43 0.85 mA 

ICCl Vec = 5.5 V. VI = 4.5 V 1.62 3 1.62 3 mA 

2 tAli typical values are at Vee = 5 V. TA = 25°e 

C 
l> switching characteristics (see Note 1) 
CJ) 

o 
$ 
o 
c 
=i 
CJ) 

PARAMETER 

tpLH 

tpHl 

FROM 

(lNPUTI 

A or B 

A or B 

TO 

(OUTPUTI 

Y 

Y 
NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

2-8 TEXAS 
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Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

Rl = 2 kQ. 

TA = MiN to MAX 

SN54AlS01 SN74ALS01 

MIN MAX MIN MAX 

23 59 23 54 

8 29 8 28 
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TYPES SN54ALS02, SN54AS02, SN74ALS02, SN74AS02 
QUADRUPLE 2·INPUT POSITIVE·NDR GATES 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain four independent 2-input NOR 
gates. They perform the Boolean functions 
Y = A + B or Y = A' B in positive logic. 

The SN54ALS02 and SN54AS02 are characterized 
for operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS02 and 
SN74AS02 are characterized for operation from 0 °C 
to 70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B Y 

H X L 

X H L 

L L H 

logic symbol 

1A 
(2) 

;;>1 

1B 
(3) 

2A 
(5) 

28 
(6) 

3A 
(8) 

38 
(9) 

4A 
(11) 

48 
(12) 

Pin numbers shown are for J and N packages. 

TEXAS 
INSTRUMENTS 

02661. APRIL 1982-REVISED DECEMBER 1983 

SN54ALS02. SN54AS02 ••• J PACKAGE 

SN74ALS02. SN74AS02 ••• N PACKAGE 

(TOP VIEW) 

VCC 
4Y 

1B 4B 
2Y 4A 
2A 3Y 
2B 3B 

3A 

SN54ALS02. SN54AS02 ••• FH PACKAGE 

SN74ALS02. SN74AS02 ••• FN PACKAGE 

(TOP VIEW) 

1B 
NC 
2Y 
NC 

U 
4:>-UU>-
.-.-Z>'<t 

3 2 1 2019 

NC-No internal connection 

4B 
NC 
4A 
NC 
3Y 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS02, SN74ALS02 
QUADRUPLE 2·INPUT POSITIVE·NOR GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, V CC ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS02 ................................ - 55°C to 125°C 

SN74ALS02 .................................... OOCto70oC 
Storage temperature range ................................................. - 65°C to 1 50°C 

recommended operating conditions 

I SN54AlS02 SN74AlS02 

MAX 
UNIT 

MIN NOM MAX MIN NOM 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low·level input voltage 0.8 0.8 V 

IOH High·level output current -0.4 -0.4 mA 

IOL Low-level output current 4 8 mA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

TEST CONDITIONS 
SN54AlS02 SN74AlS02 

UNIT PARAMETER 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

VOH Vee = 4.5 V to 5.5 V, 10H = -0.4 mA Vee-2 Vee-2 V 
Vee = 4.5 V, 10L = 4 mA 0.25 0.4 0.25 0.4 

V VOL Vee = 4.5 V, 10L = 8 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 IlA 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

10* Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

leeH Vee = 5.5 V, VI = OV 0.86 2.2 0.86 2.2 mA 

leeL Vee = 5.5 V, VI = 4.5 V 2.16 4 2.16 4 mA 

tAli typical values are at Vee = 6 V. TA = 26°e. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

Cl = 60 pF, 

PARAMETER 
FROM TO Rl = 500 Q, 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AlS02 SN74AlS02 

MIN MAX MIN MAX 

tPLH A orB Y 3 14 3 12 ns 

tpHL A orB Y 3 11 3 10 ns 
NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS02, SN74AS02 
QUADRUPLE 2·INPUT POSITIVE·NOR GATES 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS02 ................................. - 55 °e t~ 125°C 

SN74AS02 ..................................... ooe to 70°C 
Storage temperature range .................................................. - 65°C to 1 50°C 

recommended operating conditions 

SN54AS02 SN74AS02 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vec Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 rnA 

IOl low-level output current 20 20 rnA 

TA Operating free-air temperature -- -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS02 SN74AS02 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 

VOH Vee = 4.5 V to 5.5 V, "IOH = -2 rnA Vee-2 Vec-2 

VOL Vee = 4.5 V, 10l = 20 rnA 0.35 0.5 0.35 0.5 
II Vee = 5.5 V. VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V. VI = 2.7V 20 20 

III Vee = 5.5 V. VI = 0.4 V -0.5 -0.5 

10:1: Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

lecH Vee = 5.5 V, VI = 0 V 3.7 5.9 3.7 5.9 

Icel Vee = 5.5 V. VI = 4.5 V 12.5 20.1 12.5 20.1 

tAli typical valuas are at Vee = 5 V. TA = 25°e. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristi~s (see Note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tPlH A or B Y 

tpHl A or B Y 
NOTE 1: For load Circuit and voltage waveforms. see page 1-12. 

TEXAS 
INSTRUMENTS 

MIN 

1 

1 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF, 

RL = 500 Q, 

TA = MIN to MAX 

SN54AS02 SN74AS02 

MAX MIN MAX 

5 1 4.5 

5 1 4.5 
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• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain four independent 2-input 
NAND gates. They perform the Boolean functions 
y = A' B or Y = A + B in positive logic. The open­
collector outputs require pull-up resistors to perform 
correctly. They may be connected to other open­
collector outputs to implement active-low wired-OR 
or active-high wired-AND functions. Open-collector 
devices are often used to generate higher VOH 
levels. 

The SN54ALS03A is characterized for operation 
over the full military temperature range of - 55 DC to 
125 DC. The SN74ALS03A is characterized for 
operation from 0 DC to 70 DC. 

FUNCTION TABLE (each gate) 

logic symbol 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

INPUTS 

A B 

H H 

L X 

X L 

OUTPUT 

V 

L 

H 

H 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS03A, SN74ALS03A 
QUADRUPLE 2·INPUT POSITIVE·NAND GATES 

WITH OPEN·COLLECTOR OUTPUTS 
02661. APRIL 1982-REVISEO DECEM8ER 1983 

SN54ALS03A . . • J PACKAGE 

SN74ALS03A ... N PACKAGE 

(TOP VIEW) 

1A VCC 
1B 4B 
1Y 4A 
2A 4Y 
2B 3B 
2Y 3A 

GND 3Y 

SN54ALS03A • . . FH PACKAGE 

SN74ALS03A ... FN PACKAGE 

(TOP VIEW) 

1Y 
NC 
2A 
NC 
2B 

U 
aJ<t:UUaJ 
...-...-Z><:t 

NC - No internal connection 

4A 
NC 
4Y 
NC 
3B 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS03A, SN74ALS03A 
QUADRUPLE 2·INPUT POSITIVE·NAND GATES 
WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free·alr temperature range (unless otherwise noted) 

Supply voltage, Vee . . . . . . . . ....................................................... 7 V 
Input voltage .................................................................... 7 V 
Off-state output voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 7 V 
Operating free-air temperature range: SN54ALS03A ............................... - 55°C to 125°C 

SN74ALS03A ................................... 0 °C to 70°C 
Storage temperature range ............. .' ................................... - 65°C to 1 50°C 

recC?mmended operating conditions 

SN54AlS03A SN74AlS03A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOl low-level output current 4 8 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AlS03A SN74AlS03A 

UNIT 
MIN TYPt -MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

IOH Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 rnA 

VOL 
Vee = 4.5 V, IOl = 4 rnA 0.25 0.4 0.25 0.4 

V 
Vee = 4.5 V, IOl = 8 rnA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 ~A 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

leeH Vee = 5.5 V, VI = OV 0.43 0.85 0.43 0.85 rnA 

leel Vee = 5.5 V, VI = 4.5 V 1.62 3 1.62 3 rnA 
tAli typical values are at Vee = 5 V. TA = 25°e 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF. 

PARAMETER 
FROM TO Rl = 2 kQ. 

UNIT 
(INPUT) (OUTPUTI TA = MIN to MAX 

SN54AlS03A SN74AlS03A 

MIN MAX MIN MAX 

tplH A or B Y 23 59 23 54 ns 

tpHl A or B Y 5 26 5 22 ns 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54ALS04A, SN54AS04, SN74ALS04A, SN74AS04 
HEX INVERTERS 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

e Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain six independent inverters. 
They perform the Boolean function Y = A. 

The SN54ALS04A and SN54AS04 are character­
ized for operation over the full military temperature 
range of - 55 DC to 125 DC. The SN74ALS04A and 
SN74AS04 are characterized for operation from 0 DC 

to 70 D C. 

logic symbol 

lA 

2A 

3A 

4A 

5A 

6A 

FUNCTION TABLE 

(each inverter) 

INPUT OUTPUT 

A Y 

H L 

L H 

(11 

(31 

(51 

(91 

(111 

(13) 

Pin numbers shown are for J and N packages. 

02661. APRIL 1982-REVISEO DECEMBER 1983 

SN54ALS04A.SN54AS04 ..• JPACKAGE 

SN74ALS04A. SN74AS04 ••. N PACKAGE 

(TOP VIEW) 

1A VCC 
1Y 6A 
2A 6Y 
2Y 5A 
3A 5Y 
3Y 4A 

4Y 

SN54ALS04A. SN54AS04 '.' . FH PACKAGE 
SN74ALS04A. SN74AS04 ... FN PACKAGE 

(TOP VIEW) 

u 
>-«uu« .-.-z>(O 

4 6Y 
5 NC 

2Y 6 5A 
NC 7 NC 
3A 8 5Y 

>-ou>-« 
MZZq-q-

t!) 

NC-No internal connection 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS04A, SN74ALS04A 
HEX INVERTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ........... ' .................................................... 7 V 
Input voltage ...... : ............................................................. 7 V 
Operating free-air temperature range: SN54ALS04A ............................... - 55 °e to 125 °e 

SN74ALS04A ................................... 0 °e to 70 °e 
Storage temperature range ................................................. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54ALS04A SN74ALS04A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage O.B 0.8 V 

IOH High-level output current -0.4 -0.4 rnA 

IOL Low-level output current 4 8 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS04A SN74ALS04A 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 rnA -1.5 -1;5 V 

VOH Vee = 4.5 V to 5.5 V. IOH = -0.4 rnA Vee-2 Vee-2 V 

Vee = 4.5 V. IOl = 4 rnA 0.25 0.4 0.25 0.4 
V VOL Vee = 4.5 V. IOl = 8 rnA 0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V. VI = 2.7V 20 20 jAA 

III Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 rnA 

10~ Vee = 5.5 V. Vo = 2.25 V -15 -70 -15 -70 rnA 

leeH Vee = 5.5 V. VI = OV 0.65 1.1 0.65 1.1 rnA 

leel Vee = 5.5 V. VI = 4.5 V 2.9 4.2 2.9 4.2 rnA 

2 tAli typical values are at Vee = 5 V. TA = 25°e. 
C *The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

G; switching characteristics (see Note 1) 

Q 
::xJ 
(') 
c: 
=i 
VJ 

PARAMETER 

tplH 

tpHl 

FROM 
(INPUT) 

A 

A 

TO 

(OUTPUT) 

Y 
Y 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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Vec = 4.5 V to 5.5 V. 

CL = 50 pF. 

RL = 500 Q. 

TA = MIN to MAX 

SN54ALS04A SN74ALS04A 

MIN MAX MIN MAX 

3 14 3 11 

2 12 2 8 
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TYPES SN54ASD4, SN74ASD4 
HEX INVERTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS04 ................................. - 55°C to 125 °e 

SN74AS04 ..................................... ooe to 70 °e 
Storage temperature range .................... ' ..................... ' ........ - 65°C to 1 50 °e 

recommended operating conditions 

SN54AS04 SN74AS04 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input vciltage 2 2 V 

VIL Low-level input voltage O.B O.B V 

10H High-level output current -2 -2 rnA 

10L Low-level output current 20 20 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperatur~ range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS04 SN74AS04 

TYPt MAX 
UNIT 

MIN MIN TYPt MAX 

VIK Vee = 4.5 V, II = -1B rnA -1.2 -1.2 V 

VOH Vee = 4.5 V to 5.5 V, 10H = -2 rnA Vee-2 Vee-2 V 

VOL Vee = 4.5 V, 10L = 20 rnA 0.35 0.5 0.35 0.5 V 
II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 j.lA 

IlL Vee = 5.5 V, VI = 0.4 V -0.5 -0.5 rnA 

10* Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

leeH Vee = 5.5 V, VI = OV 3 4.B 3 4.B rnA 

leeL Vee = 5.5 V, VI = 4.5 V 14 26.3 14 26.3 rnA 

tAli typical values are at Vee = 5 V. TA = 25°e. 
*The output conditions have been chosen to produce a current th~t closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF. 

PARAMETER 
FROM 'to Rl = 500 Q. 

(INPUT) (OUTPUT) TA = MIN to MAX 
UNIT 

SN54AS04 SN74AS04 

MIN MAX MIN MAX 

tplH A Y 1 6 1 5 ns 

tpHL A Y 1 4.5 1 4 ns 
NOTE 1: For load Circuit and voltage waveforms. see page 1-1 2. 
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TYPES SN54ALS05A, SN74ALS05A 
HEX INVERTERS WITH OPEN·COLLECTOR OUTPUTS 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain six independent inverters. 
They perform the Boolean function Y = A. The open­
collector outputs require pull-up resistors to perform 
correctly. They may be connected to other open­
collector outputs t!J implement active-low wired-OR 
or active-high wired-AND functions. Open-collector 
devices are often used to generate higher VOH 
levels. . 

The SN54ALS05A is characterized for operation 
over the full military temperature range of - 55 DC to 
125 DC. The SN74ALS05A is characterized for 
operation from 0 DC to 70 DC. 

logic symbol 

FUNCTION TABLE (each inverter) 

1A 

2A 

3A 

4A 

SA 

6A 

INPUT 

A 

H 

L 

OUTPUT 

Y 
L 

H 

Pin numbers shown are for J and N packages. 

02661. APRIL 1982-REVISEO DECEMBER 1983 

SN64ALS06A ••• J PACKAGE 

SN74ALS06A ••• N PACKAGE 

(TOPVIEWI 

1A VCC 
1Y 6A 
2A 6Y 
2Y 5A 
3A 5Y 
3Y 4A 

GND 4Y 

SN64ALS06A ••• FH PACKAGE 

SN74ALS06A ..• FN PACKAGE 

(TOP VIEW) 

u 
>-<{uu<{ 
.--.--z> (0 

2A 6Y 
NC NC 
2Y 5A 
NC NC 

>-ou>-<{ C"lzz'<t'<t 
(!) 

NC - No internal connection 

5Y 

Copyright © 1982 by Texas Instruments Incorporated 

CJ) 

!:: 
::J 
() 
a: 
() 

CJ) 

« 
c 
2 « 
CJ) 
...I « 

TEXAS 
INSTRUMENTS 

2-19 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



~ 
» r­en 
» z 
o 
» en 
o 
::c 
o 
c 
=i 
en 

TYPES SN54ALS05A. SN74ALS05A 
HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............................. 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... 7 V 
Off-state output voltage ............................................................. 7 V . 
Operating free-air temperature range: SN54ALS05A ............................... - 55°C to 125°C 

SN74ALS05A ................................... 0 °C to 70°C 
Storage temperature range ................................................. - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS05A SN74ALS05A 

NOM 
UNIT 

MIN MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL Low-level output current 4 8 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS05A 

MIN TYPt MAX 

SN74ALS05A 

MIN TYPt MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

IOH Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 rnA 

VOL 
Vee = 4.5 V, IOL = 4 rnA 0.25 0.4 0.25 0.4 

Vee = 4.5 V, IOL = 8 rnA 
V 

0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 /lA 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

leeH Vee = 5.5 V, VI = a V 0.65 1.1 0.65 1.1 rnA 

leeL Vee = 5.5 V, VI = 4.5 V 2.9 4.2 2.9 4.2 rnA 

tAli tYPical values are at Vee = 5 V, TA = 25°e 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

PARAMETER 
FROM TO RL = 2 kQ, 

(INPUT) (OUTPUT) TA = MIN to MAX 
UNIT 

SN54ALS05A SN74ALS05A 

MIN MAX MIN MAX 

tPLH A or B y 23 59 23 54 ns 

tpHL A or B Y 4 19 4 14 ns 
NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS08, SN54AS08, SN74ALS08,SN74AS08 
QUADRUPLE 2·INPUT POSITIVE·AND GATES. 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain four independent 2-input AND 
gates. They perform the Boolean functions Y = A' B 
or Y = A + B in positive logic. 

The SN54ALSOa and SN54ASOa are characterized 
for operation over the full military temperature range 
of -55°C ~ 125°C. The SN74ALSOa and 
SN74ASOa are characterized for operation from 0 °e 
to 70°C. 

logic symbol 

1A 
(1) 

1B 
(2) 

2A 
(41 

2B 
(5) 

3A 
(91 

3B 
(101 

4A 
(12) 

48 
(131 

FUNCTION TABLE 

(each gate) 

INPUTS OUTPUT 

A B Y 

H H H 

L X L 

X L L 

& 

Pin numbers shown are for J and N packages. 

(3) 1Y 

(6) 2Y 

(81 3y 

(111
4y 

TEXAS 
INSTRUMENTS 

02661, APRIL 1982-REVISED DECEMBER 1983 

SN54ALSOB, SN64ASOB .•• J PACKAGE 

SN74ALSOB, SN74ASOB ••. N PACKAGE 

(TOP VIEW) 

SN64ALSOB, SN54ASOB •.• FH PACKAGE 

SN74ALSOB, SN74ASOB .•. FN PACKAGE 
(TOP VIEW) 

1Y 
NC 
2A 
Ne 

U 
m«UUCD ..-..-z>'<t 

NC-No internal connection 

4A 
NC 
4Y 
NC 
36 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS08. SN74ALS08 
QUADRUPLE 2·INPUT POSITIVE·AND GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ........................................... ; . . . . . . . . . . . . . . . . ... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS08 ................................ - 55°C to 125°C 

SN74ALS08 .................................... ooC to 70°C 
Storage temperature range ................................................. - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS08 SN74ALS08 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low·level input voltage O.B O.B V 

10H High-level output current -0.4 -0.4 mA 

10L Low-level output current 4 8 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS08 SN74ALS08 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -1B mA -1.5 -1.5 

VOH Vee = 4.5 V to 5.5 V, 10H = -0.4 mA Vee-2 

Vee = 4.5 V, 10L = 4 mA 0.25 0.4 0.25 0.4 
VOL Vee = 4.5 V, 10l = 8 mA 0.35 0.5 
II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7V 20 20 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 

10* Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

leeH Vee = 5.5 V, VI = 4.5 V 1.3 2.4 1.3 2.4 

leel Vee = 5.5 V. VI = OV 2.2 4 2.2 4 

tAli tYPical values are at VCC = 5 V. TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tPlH A or B Y 

tpHl A orB Y 
NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

RL = 5002. 

TA = MIN to MAX 
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TYPES SN54ASOB,SN74ASOB 
QUADRUPLE 2·INPUT POSITIVE·AND GATES 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage ............... ' ..................................................... 7 V 
Operating free-air temperature range: SN54AS08 " ............................... - 55°C to 125°C 

SN74AS08 ..................................... 0 °e to 70°C 
Storage temperature range ................................................. - 65°C to 1 50°C 

recommended operating conditions 

SN64ASOB SN74AS08 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 O.B V 

IOH High-level output current -2 -2 mA 

IOl low-level output current 20 20 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

TEST CONDITIONS 
SN54ASOB SN74AS08 

PARAMETER 
MAX 

UNIT 
MIN TYPt MAX MIN TYPt 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

VOH Vee = 4.5 V to 5.5 V, 10H = -2 mA Vee-2 Vee-2 V 

Val Vee = 4.5 V, 10l = 20 mA 0.35 0.5 0.35 0.5 V 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 IlA 

III Vee = 5.5 V, VI = 0.4 V -0.5 -0.5 mA 

10* Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 mA 

leeH Vee = 5.5 V, VI = 4.5 V 5.8 9.3 5.8 9.3 mA 

leel Vee = 5.5 V, VI = 0 V 14.9 24 14.9 24 mA 
t All typical values are at Vee = 5 V. T A = 25°e. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. iOS. 

switching characteristics (see Note 1) 

Vee = 4.5 V to 5.5 V. 

CL = 50 pF, 

PARAMETER 
FROM TO RL = 500 Q. 

UNIT 
IINPUT) (OUTPUTI TA = MIN to MAX 

SN54ASOB SN74AS08 

MIN MAX MIN MAX 

tplH A or B Y 1 6.5 1 5.5 ns 

tpHl A orB Y 1 6.5 1 5.5 ns 
NOTE 1: For load CirCUit and voltage waveforms. sae page 1-12. 
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• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain four independent 2-input AND 
gates. They perform the Boolean functions Y = A' B 
or Y = A + B in positive logic. The open-collector 
outputs require pull-up resistors to perform correctly. 
They may be connected to other open-collector out­
puts to implement active-low wired-OR or active-high 
wired-AND functions. Open-collector devices are 
often used to generate higher VOH levels. 

The SN54ALS09 is characterized for operation over 
the full military temperature range of - 55 DC to 
125 DC. The SN74ALS09 is characterized for opera­
tion from 0 DC to 70 DC. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B Y 
H H H 

L X L 

X L L 

logic symbol 

lA 
(11 & 

(21 Q (31 lV 
lB 

2A (61
2v 

2B 

3A 
(8) 3V 

38 

4A (111
4V 

4B 
(131 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS09, SN74ALS09 
QUADRUPLE 2·INPUT POSITlVE·AND GATES 

WITH OPEN·COLLECTOR OUTPUTS 
02661, APRIL 1982-REVISED DECEMBER 1983 

SN54ALS09 • • • J PACKAGE 

SN74ALS09 ••• N PACKAGE 

(TOP VIEW) 

1A VCC 
1B 4B 
1Y 4A 
2A 4Y 
2B 3B 
2Y 3A 

GND 3Y 

SN54ALS09 • . . FH PACKAGE 

SN74ALS09 ... FN PACKAGE 

(TOP VIEW) 

1Y 
NC 
2A 
NC 

U 
III <t: U U III 
.-.-Z> '<:I' 

>-OU>-<t: 
NZZMM 

(!) 

NC - No internal connection 

4A 
NC 
4Y 
NC 
3B 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS09, SN74ALS09 
QUADRUPLE 2·INPUT POSITIVE·AND GATES 
WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, V CC .. '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ' .. 7 V 
Input voltage ................................... ' ................................. 7 V 
Off-state output voltage ............................................................. 7 V 
Operating free-air temperature range: SN54ALS09 ................................ - 55°C to 125°C 

SN74ALS09 .................................... OOCto70oC 
Storage temperature range ................................................. - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS09 SN74ALS09 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL low-level output current 4 8 mA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AlS09 SN74ALS09 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

IOH Vee = 4.5 V. VOH = 5.5 V 0.1 0.1 mA 

VOL 
Vee = 4.5 V. IOl = 4 mA 0.25 0.4 0.25 0.4 
Vee = 4.5 V. IOl = 8 mA 

V 
0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7V 20 20 IlA 

III Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 mA 

leeH Vee = 5.5 V. VI = 4.5 V 1.35 2.4 1.35 2.4 mA 

leel Vee = 5.5 V. VI = 0 V 2.2 4 2.2 4 mA 

tAli typical values are at Vee = 5 V. TA = 25°C 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 2 kQ. 

(lNPUTI (OUTPUTI TA = MIN to MAX 
UNIT 

SN54ALS09 SN74ALS09 

MIN MAX MIN MAX 
tplH A orB Y 23 59 23 54 ns 

tpHl A orB Y 5 17 5 15 ns 
NOTE 1: For load Circuit and voltage waveforms. see page 1-12. 
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TYPES SN54ALS10. SN54AS10. SN74ALS10.SN74AS10 
TRIPLE 3·INPUT POSITIVE·NAND GATES 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain three independent 3-input 
NAND gates. They perform the Boolean functions 
Y = A·B·C or Y = A+B+C in positive logic. 

The SN54ALS 10 and SN54AS 10 are characterized 
for operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS10 and 
SN7 4AS 10 are characterized for operation from 0 °C 
to 70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B C y 

H H H L 

L X X H 

X L X H 

X X L H 

logic symbol 

1A 
(11 & 

18 
(21 

lC 
(131 

2A 
(31 

28 
(41 

2C 
(51 

3A 
(9) 

3B 
(10) 

3C 
(111 

Pin numbers shown are for J and N packages. 

02661, APRIL 1982-REVISED DECEMBER 1983 

SN54ALS10. SN54AS10 ••. J PACKAGE 

SN74ALS10. SN74AS10 ••• N PACKAGE 

(TOP VIEW) 

lA 1 U14 VCC 
1B 2 13 lC 
2A 12 lY 
2B 4 11 3C 
2C 5 10 3B 
2Y 6 9 3A 

GND 7 8 3Y 

SN54ALS10. SN54AS10 ••• FH PACKAGE 

SN74ALS10. SN74AS10 .•• FN PACKAGE 
(TOP VIEW) 

2A 
NC 
2B 
NC 
2C 

>-ou>-<! 
NZZMM 

(!) 

NC-No internal connection 

lY 
NC 
3C 
NC 
38 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS10, SN74ALS10 
TRIPLE 3·INPUT POSITIVE·NAND GATES 

absolute maximum ratings over operating free·alr temperature range (unless otherwise noted) 

Supply voltage. Vee ...................................... , ..................... ' ... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS1 0 ................................ - 55 °e to 125 °e 

SN74ALS10 .................................... OOeto70oe 
Storage temperature range ......... ' ........................................ - 65 °e to 1 50 °e 

recommended operating conditions 

SN54ALS10 SN74ALS10 

MAX 
UNIT 

MIN NOM MAX MIN NOM 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -0.4 -0.4 mA 

10L Low-level output current 4 8 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER 
SN54ALS10 SN74ALS10 

TEST CONDITIONS 
MIN TVPt MAX MIN TVPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 

VOH Vee = 4.5 V to 5.5 V. 10H = -0.4 mA Vee-2 Vee-2 

Vee = 4.5 V. 10L = 4 mA 0.25 0.4 0.25 0.4 
VOL Vee = 4.5 V. 10L = 8 mA 0.35 0.5 
II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7V 20 20 

IlL Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 

lo~ Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 

leeH Vee = 5.5 V. VI = OV 0.32 0.6 0.32 0.6 

leeL Vee = 5.5 V. VI = 4.5 V 1.2 2.2 1.2 2.2 

t All typical values are at Vee = 5 V, TA = 25°e. 
tThe output conditions have baen chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q. 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS10 SN74ALS10 

MIN 

tpLH Any V 3 

tpHL Any Y 4 
NOTE 1: For load cIrcuIt and voltage waveforms, see page 1-12. 
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TYPES SN54AS10, SN74AS10 
TRIPLE 3·INPUT POSITIVE·NAND GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................. ; ................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS 10 ................................. - 55°C to 125 °e 

SN74AS10 ..................................... ooe to 70 0 e 
Storage temperature range ................................................. - 65°C to 1 50 °e 

recommended operating conditions 

SN54AS10 SN74AS10 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 mA 

10L Low-level output current 20 20 mA 

TA Operating free-air temperature -55 125 . 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)' 

PARAMETER TEST CONDITIONS 
SN54AS10 

MIN TYPt MAX 

SN74AS10 

MIN TYPt MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

VOH Vee = 4.5 V to 5.5 V, 10H = -2 mA Vee-2 Vee-2 V 

VOL Vee = 4.5 V, 10L = 20 mA 0.35 0.5 0.35 0.5 V 

II VCC = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 /lA 

IlL Vee = 5.5 V, VI = 0.4 V -0.5 -0.5 mA 

10* Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 mA 

leeH Vee = 5.5 V, VI = OV 1.5 2.4 1.5 2.4 mA 

leeL Vee = 5.5 V, VI = 4.5 V 8.1 13 8.1 13 mA 

tAli typical values are at Vee = 5 V. TA = 25°e. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

PARAMETER 
FROM TO RL = 500 Q, 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS10 SN74AS10 

MIN MAX MIN MAX 

tpLH Any Y 1 5 1 4.5 ns 

tpHL Any Y 1 5 1 4.5 ns 
NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS11, SN54AS11, SN74ALS11, SN74AS11 
TRIPLE 3·INPUT POSITIVE·AND GATES 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain three independent 3-input 
AND gates. They perform the Boolean functions 
Y = A' B' C or Y = A + B + C in positive logic. 

The SN54ALS11 and SN54AS11 are characterized 
for operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS11 and 
SN7 4AS 11 are characterized for operation from 0 °C 
to 70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B C Y 

H H H H 

L X X L 

X L X L 

X X L L 

logic symbol 

lA 
(11 

& 

18 
(21 

lC 
(131 

2A 
(31 

28 
(41 

2C 
(51 

3A 
(91 

38 
(101 

3C 
(111 

Pin numbers shown are for J and N packages. 

02661, APRIL 1982-REVISEO DECEM8ER 1983 

SN54ALS11. SN54AS11 ••• J PACKAGE 

SN74ALS11. SN74AS11 ••• N PACKAGE 

(TOP VIEW) 

1A 
1B 
2A 
2B 
2C 
2Y 

VCC 
1C 
1Y 
3C 
3B 
3A 
3Y 

SN54ALS11. SN54AS11 ". FH PACKAGE 

SN74ALS11. SN74AS11 ••• FN PACKAGE 

(TOP VIEW) 

2A 
NC 
2B 
NC 

u co<{uuu 
.-z>.-

NC-No internal connection 

1Y 
NC 
3C 
NC 
3B 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS11, SN74ALS11 
TRIPLE 3·INPUT POSITIVE·AND GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, V CC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... 7 V 
Input voltage ................................................. : .................. 7 V 
Operating free-air temperature range: SN54ALS 11 ................................ - 55°C to 125°C 

SN74ALS11 .................................... OOCto70oC 
Storage temperature range ................................................. - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS11 SN74ALS11 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -0.4 -0.4 mA 

10L Low-level output current 4 8 mA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS11 

MIN TYPt MAX 

SN74ALS11 
UNIT 

MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18mA -1.5 -1.5 V 

VOH Vee = 4.5 V to 5.5 V, 10H = -0.4 mA Vee-2 Vee-2 V 

VOL 
Vee = 4.5 V, 10l = 4 mA 0.25 0.4 0.25 0.4 

V 
Vee = 4.5 V. 10L = 8 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 jAA 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

10* Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

leeH Vee = 5.5 V. VI = 4.5 V 1 1.8 1 1.8 mA 

leel Vee = 5.5 V. VI = 0 V 1.6 3 1.6 3 mA 

tAU tYPical values are at Vee = 5 V. TA = 25°e. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see Note 1) 

VCC = 4.5 V to 5.5 V, 

CL = 60 pF. 

PA~METER 
FROM TO RL = 500Q. 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS11 SN74ALS11 

MIN MAX MIN MAX 

tPlH Any Y 5 23 5 20 ns 

tpHl Any Y 3 12 3 10 ns 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54AS11, SN74AS11 
TRIPLE 3·INPUT POSITlVE·AND GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. V CC ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS 11 ................................. - 55°C to 1 25 °C 

SN74AS11 ..................................... OOCto70 oC 
Storage temperature range ................................................. - 65°C to 1 50 °c 

recommended operating conditions 

SN54AS11 SN74AS11 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -2 -2 rnA 

10L Low-level output current 20 20 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS11 SN74AS11 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.2 -1.2 V 

VOH Vee = 4.5 V to 5.5 V. 10H = -2 rnA Vee-2 Vee-2 V 

VOL Vee = 4.5 V. 10L = 20 rnA 0.35 0.5 0.35 0.5 V 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 rnA 

IIH Vee - 5.5 V. VI- 2.7V 20 20 ",A 

IlL Vee = 5.5 V. VI = 0.4 V '-0.5 -0.5 mA 

10* Vee - 5.5 V. Vo - 2.25 V -30 -112 '-30 -112 rnA 

leeH Vee = 5.5 V. VI = 4.5 V 4.3 7 4.3 7 mA 

leeL Vee = 5.5 V. VI = OV 11.2 18 11.2 18 rnA 

t All typical values are at VCC = 5 V. T A = 25°C. 
tThe output conditions have baen chosen to produca a current that closely approximates one half of the true short-circuit output current. lOS. 

I 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 
, CL = 50 pF. 

PARAMETER 
FROM TO RL = 5002. 

(INPUT) (OUTPUT) TA =.MIN to MAX 
UNIT 

SN54AS11 SN74AS11 

MIN MAX MIN MAX 

tpLH Any Y 1 6.5 1 6 ns 

tpHL Any Y 1 6.5 1 5.5 ns 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain three independent 3-input 
NAND gates with open-collector outputs. These 
gates perform the Boolean functions Y = A' B' C or 
Y = Ii: + B + C in positive logic. The open-collector 
outputs require pull-up resistors to perform correctly. 
They may be connected to other open-collector out­
puts to implement active-low wired-OR or active-high 
wired-AND functions. Open-collector devices are 
often used to generate higher VOH levels. 

The SN54ALS12 is characterized for operation over 
the full military temperature range of - 55 DC to 
125 DC. The SN74ALS12 is characterized for opera­
tion from 0 DC to 70 DC. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B C Y 
H H H L 

L X X H 

X L X H 

X X L H 

logic symbol 

1A 
(11 

& 

18 

lC 

2A 

28 

2C 

3A 

38 

3C 
(111 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS12, SN74ALS12 
TRIPLE 3·INPUT POSITIVE·NAND GATES 

WITH OPEN·COLLECTOR OUTPUTS 
02661. APRIL 1982-REVISEO DECEM8ER 1983 

SN54ALS12 .•. J PACKAGE 

SN74ALS12 ... N PACKAGE 

(TOP VIEW) 

1A VCC 
18 1C 

2A 1Y 

28 3C 

2C 38 

2Y 3A 

GND 3Y 

SN54ALS12 ... FH PACKAGE 

SN74ALS12 .•• FN PACKAGE 

(TOP VIEW) 

U 
CIl<{UUU 

z>.-

2A 1Y 

NC NC 
2B 3C 
NC NC 
2C 3B 

NC - No internal connection 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS12, SN74ALS12 
TRIPLE 3·INPUT POSITIVE·NAND GATES 
WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .................. 7 V 
Off-state output voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .................. 7 V 
Operating free-air temperature range: SN54ALS 12 ................................ - 55°C to 1 25°C 

SN74ALS12 ............. '0' ••••••••••••••••••••• 0 °e to 70°C 
Storage temperature range ...........•..................................... - 65 DC to 1 50 DC 

recommended operating conditions 

SN54ALS12 SN74ALS12 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level Input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

10L Low-level output current 4 8 rnA 

TA Operating free-air temperature -65 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS12 SN74ALS12 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vec = 4.5 V, " = -18 rnA -1.5 -1.5 V 

IOH Vce = 4.5 V, VOH = 6.5 V 0.1 0.1 rnA 

VOL 
Vcc = 4.6 V, IOL = 4 rnA 0.25 0.4 0.25 0.4 
Vcc = 4.5 V, IOL = 8 rnA 0.35 0.5 

V 

II Vcc = 5.5 V, VI = 7 V 0.1 0.1 rnA 

"H Vcc = 5.5 V, V, = 2.7V 20 20 /AA 

',L Vcc = 5.5 V, V, = 0.4 V -0.1 -0.1 rnA 

ICCH Vce = 5.5 V, VI = OV 0.32 0.6 0.32 0.6 rnA 

ICCL Vcc = 5.5 V, VI = 4.5 V 1.2 2.2 1.2 2.2 rnA 
2 tAli typical values are at Vee = 5 v, TA = 25°C 

C 
~ switching characteristics (see Note 1) 

o 
~ 
:u o 
c: 
=i 
o 

PARAMETER 
FROM 

(INPUT) 

tpLH Any 

tpHL Any 

TO 
(OUTPUT) 

Y 

Y 
NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

RL = 2 kQ, 

TA = MIN to MAX 

SN54ALS12 SN74ALS12 

MIN MAX MIN MAX 

23 59 23 54 

9 37 9 30 
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• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain three independent 3-input 
AND gates with open-collector outputs. These gates 
perform the Boolean functions Y = A' B' C or 
Y = A + B + C in positive logic. The open-collector 
outputs require pull-up resistors to perform correctly. 
They may be connected to other open-collector out­
puts to implement active-low wired-OR or active-high 
wired-AND functions. Open-collector devices are 
often used to generate higher VOH levels. 

The SN54ALS15 is characterized for operation over 
the full military temperature range of - 55 °C to 
125 °C, The SN74ALS15 is characterized for opera­
tion from 0 °C to 70 oC. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B C y 

H H H H 
L X X L 

X L X L 

X X L L 

logic symbol 

lA 
(11 & 

lB 
(21 

Q 
(12) 

lC 
(131 

2A 
(31 

28 
(41 (61 

2C 
(51 

3A 
(91 

38 
(101 (81 

3C 
(111 

Pin numbers shown are for J and N packages. 

lY 

2Y 

3Y 

TEXAS 
INSTRUMENTS 

TYPES SN54ALS15, SN74ALS15 
TRIPLE 3·INPUT POSITIVE·AND GATES 

WITH OPEN·COLLECTOR OUTPUTS 
02661, APRIL 1982-REVISED DECEMBER 1983 

SN54ALS15 ... J PACKAGE 

SN74ALS15 .•. N PACKAGE 

(TOP VIEW) 

1A VCC 
1B 1C 
2A 1Y 
2B 3C 
2C 3B 
2Y 3A 

GND 3Y 

SN54ALS15 ... FH PACKAGE 

SN74ALS15 ..• FN PACKAGE 

(TOP VIEW) 

2A 
NC 
2B 
NC 
2C 

U 
m<f:UUu 

.-2>.-

3 2 1 

1Y 
NC 
3C 
NC 
3B 

NC - No internal connection 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS15, SN74ALS15 
TRIPLE 3·INPUT POSITIVE·AND GATES 
WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Off-state output voltage ............................................................. 7 V 
Operating free-air temperature range: SN 54ALS1 5 ................................ - 55°C to 1 25°C 

SN74ALS15 .................................... 0 °C to 70°C 
Storage temperature range ................................................. - 65°C to 1 50 °e 

recommended operating conditions 

SN54ALS16 SN74ALS16 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 6 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL Low-level output current 4 8 mA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS15 SN74ALS15 

UNIT 
MIN TVPt MAX MIN TVPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

IOH Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 mA 

VOL 
Vee = 4.5 V, IOL = 4 mA 0.25 0.4 0.25 0.4 
Vee = 4.5 V. IOL = 8 mA 

V 
0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee =·5.5 V, VI = 2.7V 20 20 IlA 

IlL Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 mA 

leeH Vee = 5.5 V. VI = 4.5 V 1 1.8 1 1.8 mA 

leeL Vee = 5.5 V. VI = 0 V 1.66 3 1.66 3 mA 

tAli typical values ara at Vee = 5 V. TA = 25°C 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

PARAMETER 
FROM TO RL = 2 kQ. 

(INPUT) (OUTPUT) TA = MIN to MAX 
UNIT 

SN54ALS15 SN74ALS15 

MIN MAX MIN MAX 

tpLH Any V 23 59 23 54 ns 

tpHL Any Y 6 14 6 13 ns 

NOTE 1: For load Circuit and voltaga waveforms, see page 1-12. 
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TYPES SN54ALS20A, SN54AS20, SN74ALS20A, SN74AS20 
DUAL 4·INPUT POSITIVE·NAND GATES 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain two independent 4-input 
NAND gates. They perform the Boolean functions 
y = A'B'C'D or Y = A+B+C+D in positive logic. 

The SN54ALS20A and SN54AS20 are character­
ized for operation over the full military temperature 
range of - 55 °C to 125 DC. The SN74ALS20A and 
SN7 4AS20 are characterized for operation from 0 °C 
to 70 DC. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B C 0 y 

H H H H L 

L X X X H 

X L X X H 

X X L X H 

X X X L H 

logic symbol 

lA 
(1) & 

lB 
(2) 

1Y 
lC 

10 

2A 

2B 
2Y 

2C 

20 
(13) 

Pin numbers shown are for J and N packages. 

02661. APRIL 1982-REVISEO DECEMBER 1983 

SN54ALS20A, SN54AS20 •.. J PACKAGE 

SN74ALS20A, SN74AS20 ••• N PACKAGE 

(TOP VIEW) 

SN54ALS20A, SN54AS20 ••• FH PACKAGE 

SN74ALS20A, SN74AS20 ••• FN PACKAGE 
(TOP VIEW) 

NC 
NC 
1C 
NC 
10 

U 
CJ<{UUCl 

.... Z>N 

3 2 1 2019 

NC-No internal connection 

2C 

NC 
NC 
NC 
2B 

Copyright © 19B2 by Texas Instruments Incorporated 
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TYPES SN54ALS20A, SN74ALS20A 
DUAL 4·INPUT POSITIVE·NAND GATES 

absolute maximum ratings over operating free·alr temperature range (unless otherwise noted) 

Supply voltage, Vee ................ : .............................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS20A ............................... - 55 DC to 125 DC 

SN74ALS20A ........ , .......................... 0 DC to 70 DC 
Storage temperature range ................................................. - 65 DC to 150 DC 

recommended operatl.ng conditions 

SN54AlS20A SN74AlS20A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 6 5.6 4.5 5 6.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

IOL Low-level output current 4 8 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AlS20A SN74AlS20A 

UNIT 
MIN TVPt MAX MIN TVPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

VOH Vee = 4.5 V to 5.5 V. IOH = -0.4 mA Vee-2 Vee-2 V 

VOL 
Vee = 4.5 V. IOL = 4 mA 0.25 0.4 0.25 0.4 
Vee = 4.5 V. IOL = 8 mA 

V 
0.35 0.5 

II Vee - 6.5 V. VI - 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7V 20 20 IJ.A 
III Vee = 6.6 V. VI = 0.4 V -0.1 -0.1 mA 
lo~ Vee = 6.5 V. Vo = 2.26 V -15 -70 -15 -70 mA 

leeH Vee = 6.5 V. VI = OV 0.22 0.4 0.22 0.4 mA 

leel Vee = 6.6 V. VI = 4.6 V 0.81 1.5 0.81 1.5 mA 

tAli typical values are at Vee = 5 V. TA = 25°e. * The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see Note 1) 

VCC = 4.5 V to 6.5 V, 

Cl = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q. 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AlS20A SN74AlS20A 

MIN MAX MIN MAX 

tPlH Any V 3 13 3 11 ns 
tpHl Any V 3 12 3 10 ns 

NOTE 1: For load CirCUit and voltage waveforms. see page 1-12. 
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TYPES SN54AS20, SN74AS20 
DUAL 4·INPUT POSITIVE·NAND GATES 

absolute maximum ratings over operating free·alr temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS20 ................................. - 55 °e to 125 °e 

SN74AS20 ..................................... 0 °e to 70 °e 
Storage temperature range ................................................. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54AS20 SN74AS20 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

10H High-level output current -2 -2 mA 

10l low-level output current 20 20 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS20 SN74AS20 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.2 -1.2 V 

VOH Vee = 4.5 V to 5.5 V, IOH = -2mA Vee-2 Vee-2 V 

VOL Vee = 4.5 V, 10l = 20 mA 0.35 0.5 0.35 0.5 V 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 ",A 

III Vee = 5.5 V. VI = 0.4 V -0.5 -0.5 mA 

10* Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

leeH Vee = 5.5 V, VI = 0 V 1 1.6 1 1.6 mA 

leel Vee = 5.5 V, VI = 4.5 V 5.4 8.7 5.4 8.7 mA 

tAli typical values are at VCC = 5 V. TA = 25 ·C. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see Note 1) 

VCC = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q. 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS20 SN74AS20 

MIN MAX MIN MAX 

tplH Any Y 1 5.5 1 5 ns 

tpHl Any Y 1 5 1 4.5 ns 

NOTE 1: For load circuit and voltage waveforms. see page 1-12_ 
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TYPES SN54ALS21. SN54AS21. SN74ALS21. SN74AS21 
DUAL 4·INPUT POSITlV·E·AND GATES 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain two independent 4-input AND 
gates. They perform the Boolean functions 
Y = A-B·C·D or Y = A+B+C+D in positive logic. 

The SN54ALS21 and SN54AS21 are characterized 
for operation over the full military temperature range 
of -55°C to 125°C. The SN74ALS21 and 
SN74AS21 are characterized for operation from 0 °C 
to 70°C. 

FUNCTION TABLE (each gate) 

A 

H 

L 

X 

X 
X 

logic symbol 

1A (1) 

1B (2) 

1C 

10 

2A 

2B 

2C 

20 

INPUTS 

B C 0 

H H H 

X X X 

L X X 

X L X 

X X L 

& 

Pin numbers shown are for J and N packages. 

OUTPUT 
y 

H 

L 

L 

L 

L 

(61 

(8) 

1Y 

2Y 

02661, APRIL 1982-REVISED DECEMBER 1983 

SN54ALS21, SN54AS21 ••• J PACKAGE 

SN74ALS21, SN74AS21 ••• N PACKAGE 

(TOP VIEW) 

VCC 
2D 
2C 
NC 
2B 
2A 
2Y 

SN54ALS21. SN54AS21 ••• FH PACKAGE 

SN74ALS21, SN74AS21 •.• FN PACKAGE 

(TOP VIEW) 

U 
mc:{UUO 
~~Z>N 

3 2 1 2019 

>-OU>-c:{ 
~ZZNN 

Cl 

NC-No internal connection 

2C 

NC 
NC 
NC 
2B 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS21, SN74ALS21 
DUAL 4·INPUT POSITIVE·AND GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, V CC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AlS21 ................................ - 55°C to 125°C 

SN74AlS21 .................................... OOCto70oC 
Storage temperature range ................................................. - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS21 SN74ALS21 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL low-level input voltage 0.8 0.8 V 

10H High-level output current -0.4 -0.4 rnA 

10l low-level output current 4 8 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AlS21 

MIN TYPt MAX 

SN74ALS21 
UNIT 

MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 rnA -1.5 -1.5 V 

VOH Vee = 4.5 V to 5.5 V. 10H = -0.4 rnA Vee-2 Vee-2 V 
Vee = 4.5 V. 10l = 4 rnA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V. 10l = 8 rnA 
V 

0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 ",A 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

10* Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 rnA 

leeH Vee = 5.5 V, VI = 4.5 V 0.67 1.2 0.67 1.2 rnA 

leel Vee = 5.5 V, VI = 0 V 1.1 2 1.1 2 rnA 

2 tAli typical values are at Vee = 5 V. TA = 25 oe. 
C *The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

~ switching characteristics (see Note 1) 

Q 
:z:J n 
c: 
~ 
en 

PARAMETER 

tPlH 

tPHl 

FROM 
(INPUT) 

Any 

Any 

TO 
(OUTPUT) 

Y 

Y 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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Vcc = 4.5 V to 5.5 V. 

CL = 50 pF, 

RL = 500Q. 
TA = MIN to MAX 

SN54ALS21 SN74ALS21 

MIN MAX MIN MAX 

6 30 6 26 

3 12 3 10 
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TYPES SN54AS21, SN74AS21 
DUAL 4·INPUT POSITIVE·AND GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS21 ................................. - 55 °C to 125°C 

SN74AS21 ..................................... OOCto70oC 
Storage temperature range ................................................. - 65°C to 1 50°C 

recommended operating conditions 

SN54AS21 SN74AS21 

MIN NOM MAX NOM MAX 
UNIT 

MIN 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 mA 

IOL Low-level output current 20 20 mA 
TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS21 SN74AS21 

UNIT 
MIN TVPt MAX MIN TVPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.2 -1.2 V 

VOH Vee = 4.5 V to 5.5 V. IOH = -2 mA Vee-2 Vce-2 V 

VOL Vee = 4.5 V. IOL = 20 mA 0.35 0.5 0.35 0.5 V 
II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 
IIH Vee = 5.5 V. VI = 2.7 V 20 20 IJA 
IlL Vee = 5.5 V, VI = 0.4 V -0.5 -0.5 mA 

10* Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

leeH Vee = 5.5 V, VI = 4.5 V 2.9 4.6 2.9 4.6 mA 

leeL Vee = 5.5 V. VI = OV 7.4 12 7.4 12 mA -
t All typical values are at Vee = 5 V. TA = 25 DC. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS-

switching characteristics (see Note 1) 

VCC = 4.5 V to 5.5 V. 

CL = 50 pF. 

PA~METER 
FROM TO RL = 500 Q. 

(INPUT) (OUTPUT) TA = MIN to MAX 
UNIT 

SN54AS21 SN74AS21 

MIN MAX MIN MAX 

tPLH Any V 1 6.5 1 6 ns 
tpHL Any V 1 6.5 1 6 ns 

NOTE 1: For load CirCUit and voltage waveforms. see page 1-12. 
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• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain two independent 4-input 
NAND gates. These gates perform the Boolean func­
tions Y = A·B·C·D or Y = A+B+C+D in positive 
logic. The open-collector outputs require pull-up 
resistors to perform correctly. They may be con­
nected to other open-collector outputs to implement 
active-low wired-OR or active-high wired-AND func­
tions. Open-collector devices are often used to 
generate higher VOH levels. 

The SN54ALS22A is characterized for operation 
over the full military temperature range of - 55°C to 
125 ac. The SN74ALS22A is characterized for 
operation from 0 °C to 70 ac. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B C D V 

H H H H L 

L X X X H 

X L X X H 

X X L X H 

X X X L H 

logic symbol 

1A 
(1) & 

1B 
1Y 

1C 

10 

2A 

28 
2Y 

2C 

20 
(13) 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS22A. SN74ALS22A 
DUAL 4·INPUT POSITIVE·NAND GATES 

WITH OPEN·COLLECTOR OUTPUTS 
02661. APRIL 1982-REVISEO DECEMBER 1983 

SN54ALS22A . • . J PACKAGE 

SN74ALS22A ... N PACKAGE 

(TOP VIEW) 

1A VCC 
1B 20 
NC 2C 
1C NC 
10 2B 
1Y 2A 

GNO 2Y 

SN54ALS22A • . . FH PACKAGE 

SN74ALS22A . • • FN PACKAGE 

(TOP VIEW) \ 

U 
co«UUQ 
........ Z>N 

NC - No internal connection 

2C 
NC 
NC 
NC 
28 
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TYPES SN54ALS22A,SN74ALS22A 
DUAL 4·INPUT POSITIVE·NAND GATES 
WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over ,operating free·alr temperature range (unless otherwise noted) 

Supply voltage. Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Off-state output voltage ............................................................. 7 V 
Operating free-air temperature range: SN54ALS22A ............................... - 55 °e to 125 °e 

SN74ALS22A ................................... OOeto 70 0 e 
Storage temperature range ................................................. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54ALS22A SN74ALS22A 

MIN MAX MIN 
UNIT 

NOM NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5· 5.5 V 

IOL Low-level output current 4 8 mA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free·air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 

VIK Vee = 4.5 V. II = -18 mA 

IOH Vee - 4.5 V. VOH - 5.5 V 

VOL 
Vee = 4.5 V. IOL = 4 mA 
Vee - 4.5 V. IOL - 8 mA 

II Vee = 5.5 V. VI = 7 V 

IIH Vee - 5.5 V. VI- 2.7V 

IlL Vee - 5.5 V. VI = 0.4 V 

leeH Vee = 5.5 V. VI = OV 

leeL Vee - 5.5 V. VI = 4.5 V 

tAli tYPical values are at Vee = 5 v, TA = 25°e 

switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH Any Y 

tpHL Any Y 
NOTE 1: For load CirCUit and voltage waveforms, see page 1·12. 
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SN54ALS22A SN74ALS22A 

MIN TVPt MAX MIN TYPt MAX 

-1.5 -1.5 

0.1 0.1 

0.25 0.4 0.25 0.4 

0.35 0.5 

0.1 0.1 

20 20 

-0.1 -0.1 

0.22 0.4 0.22 0.4 

0.8 1.5 0.8 1.5 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

RL = 2 kQ. 
TA = MIN to MAX 

SN54ALS22A SN74ALS22A 

MIN MAX MIN MAX 

23 59 23 54 

6 24 6 20 
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TYPES SN54ALS27, SN54AS27, SN74ALS27, SN74AS27 . 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain three independent 3-input 
NOR gates. They perform the Boolean functions 
Y = A+B+CorY = A·B·Cinpositivelogic. 

The SN54ALS27 and SN54AS27 are characterized 
for operation over the full military temperature range 
of - 55 °C to 125°C. The SN74ALS27 and 
SN74AS27 are characterized for operation from 0 °C 
to 70 oC. 

FUNCTION TABLE (each gate) 

A 

H 

X 

X 

L 

logic symbol 

1A (1) 

1B (2) 

1C (13) 

2A~ 
2B (4) 

2C (5) 

3A (9) 

3B (101 

3C (111 

INPUTS 

B 

X 

H 

X 

L 

OUTPUT 

C y 

X L 

X L 

H L 

L H 

Pin numbers shown are for J and N packages. 

TRIPLE 3·INPUT POSITIVE·NOR GATES 
02661. APRIL 1982-REVISED DECEM8ER 1983 

SN54ALS27. SN54AS27 ••• J PACKAGE 

SN74ALS27. SN74AS27 ••• N PACKAGE 

(TOP VIEW) 

1A 
1B 
2A 
2B 
2C 
2Y 

VCC. 
1C 
1Y 
3C 
3B 
3A 
3Y 

SN54ALS27. SN54AS27 ••• FH PACKAGE 

SN74ALS27. SN74AS27 ••• FN PACKAGE 
(TOP VIEW) 

U 
III <d:: U UU 
.-.-z>.-

3 2 

2A 1Y 
NC NC 
2B 3C 
NC NC 
2C 3B 

NC-No internal connection 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS27, SN74ALS27 
TRIPLE 3-INPUT POSITIVE-NOR GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............. 7 V 
Operating free-air temperature range: SN54ALS27 ................................ - 55 °e to 125 °e 

SN74ALS27 .................................... OOeto 70 0 e 
Storage temperature range ................................................. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54ALS27 SN74ALS27 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -0.4 -0.4 mA 

10L Low-level output current 4 8 mA 
TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMET~R TEST CONDITIONS 
SN54ALS27 SN74ALS27 

MIN TYPt MAX TYPt MAX 
UNIT 

MIN 

VIK Vee'" 4.5 V, II'" -18 mA -1.5 -1.5 V 

VOH Vee'" 4.5 V to 5.5 V, 10H'" -0.4 mA Vee-2 Vee-2 V 

VOL 
Vee'" 4.5 V, 10L'" 4 mA 0.25 0.4 0.25 0.4 
Vee'" 4.5 V, 10L'" 8 mA 

V 
0.35 0.5 

II Vee'" 5.5 V, VI'" 7 V 0.1 0.1 mA 
IIH Vee'" 5.5 V, VI'" 2.7V 20 20 IlA 

IlL Vee'" 5.5 V, VI '" 0.4 V -0.1 -0.1 mA 

10* Vee'" 5.5 V, Va '" 2.25 V -30 -112 -30 -112 mA 

leeH Vee'" 5.5 V, VI'" 0 V 0.97 1.8 0.97 1.8 mA 

leeL Vee'" 5.5 V, VI'" 4.5 V 2 4 2 4 mA 
tAli typical values are at Vee = 5 V, TA = 25°e. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

VCC '" 4.5 V to 5.5 V, 

CL'" 50 pF, 

PARAMETER 
FROM TO RL'" 500 Q, 

(INPUT) (OUTPUT) TA '" MIN to MAX 
UNIT 

SN54ALS27 SN74ALS27 

MIN MAX MIN MAX 

tpLH Any Y 4 22 4 15 ns 
tpHL Any Y 3 10 3 9 ns 

NOTE 1: For load Circuit and voltage waveforms, see page 1-1 2. 
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TYPES SN54AS27, SN74AS27 
TRIPLE 3·INPUT POSITIVE·NOR GATES 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage. Vee ................................................................ 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS27 ................................. - 55°C to 125°C 

SN74AS27 ..................................... 0 °c to 70°C 
Storage temperature range ................................................. - 65°C to 1 50°C 

recommended operating conditions 

SN54AS27 SN74AS27 

MIN MIN NOM 
UNIT 

NOM MAX MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -2 -2 mA 

10L Low-level output current 20 20 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
MIN 

SN54AS27 

TYPt MAX 

SN74AS27 
UNIT 

MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.2 -1.2 V 

VOH Vee = 4.5 V to 5.5 V. 10H = -2 mA Vee-2 Vee-2 V 

VOL Vee = 4.5 V. 10L = 20 mA 0.35 0,5 0.35 0.5 V 

II Vee - 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7V 20 20 IlA 

IlL Vee = 5.5 V. VI = 0.4 V -0.5 -0.5 mA 

10* Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

leeH Vee = 5.5 V. VI = OV 4 6.4 4 6.4 mA 

leeL Vee - 5.5 V. VI = 4.5 V 10.6 17.1 10.6 17.1 mA 

tAli typical valuas are at Vee = 5 V. TA = 25°e. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500Q. 

IINPUT) (OUTPUT) TA = MIN to MAX 
UNIT 

SN54AS27 SN74AS27 

MIN MAX MIN MAX 

tpLH Any Y 1 6.5 1 5.5 ns 

tPHL Any Y 1 5 1 4.5 ns 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain four independent 2-input NOR 
buffer gates. They perform the Boolean functions 
Y = A+B or Y = A'S in positive logic. 

The SN54ALS28A is characterized for operation 
over the full military temperature range of - 55 DC to 
125 DC. The SN74ALS28A is characterized for 
operation from 0 DC to 70 DC. 

logic symbol 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

FUNCTION TA8LE 

(each gate) 

INPUTS OUTPUT 

A B Y 
H X L 

X H L 

L L " H 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS28A, SN74ALS28A 
QUADRUPLE 2·INPUT POSITIVE·NOR BUFFERS 

02661. APRIL 1982-REVISEO DECEM8ER 1983 

SN54ALS28A ••• J PACKAGE 

SN74ALS28A ••• N PACKAGE 

(TOP VIEW) 

1Y VCC 
1A 4Y 
1B 4B 
2Y 4A 
2A 3Y 
2B 3B 

3A 

SN54ALS28A ••• FH PACKAGE 

SN74ALS28A ••• FN PACKAGE 

(TOP VIEW) 

1B 

U 
<{>-U U>­
...-...-Z>'<t 

4B 
NC NC 
2Y 4A 
NC NC 
2A 3Y 

NC-ND internal connection 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS28A, SN74ALS28A 
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, V CC ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS28A ..•............................ - 55°C to 125°C 

SN74ALS28A ................................... OOCt070oC 
Storage temperature range ................................... ~ ............. - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS28A SN74ALS28A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 -2.6 mA 

IOL Low-level output current 12 24 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TES.T CONDITIONS 
SN54ALS28A SN74ALS28A 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 
Vee = 4.5 V to 5.5 V. IOH = -0.4 mA Vee-2 Vee-2 

VOH Vee = 4.5 V, IOH = -1 mA 2.4 3.3 V 
Vee = 4.5 V. IOH = -2.6 mA 2.4 3.2 

VOL 
Vee = 4.5 V. IOl = 12 mA 0.25 0.4 0.25 0.4 
Vee = 4.5 V, IOl = 24 mA 0.5 

V 
0.35 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 /lA 
III Vee = 5.5 V, Vil = 0.4 V -0.1 -0.1 mA 
lo:t Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

leeH Vee = 5.5 V, VI - 0 V 1.7 "2.8 1.7 2.8 mA 

leel Vee = 5.5 V. VI = 4.5 V 5.6 9 5.6 9 mA 

J> tAli typical values are at VCC = S V, TA = 2SoC. en :tThe output conditions hava been chosen to produce a current that closaly approximates ona half of the true short-circuit output current. lOS' 

Q switching characteristics (see Note 1) 

:D 
o 
c 
=i 
en 

PARAMETER 

tplH 

tPHl 

FROM 

(lNPUn 

A or B 

Aor B 

TO 
(OUTPUT) 

Y 

Y 
NOTE 1: For load cirCUIt and voltage waveforms, see page 1-12. 
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Vcc = 4.5 V to 5.5 V, 

CL = 50 pF. 
RL = 500 Q, 

TA = MIN to MAX 

SN54ALS28A SN74ALS28A 

MIN MAX MIN MAX 
2 10 2 8 
2 10 2 7 
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TYPES SN54ALS30, SN54AS30, SN74ALS30, SN74AS30 
8·INPUT POSITIVE·NAND GATES 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain a single a-input NAND gate 
and perform the following Boolean functions in 
positive logic: 

Y = A·B·C·D·E-F-G·H OR 

Y = A+B+C+D+E+F+G+H 

The Sf',J54ALS30 and SN54AS30 are characterized 
for operation over the full military temperature range 
of - 55°C to 1 25°C. The SN74ALS30 and 
SN74AS30 are characterized for operation from ooC 
to 70°C. 

FUNCTION TABLE 

INPUTS A THRU H 
OUTPUT 

V 

All inputs H L 

One or more inputs L H 

logic symbol 

A 
(1) & 

B 
(2) 

c 
(3) 

D 
(4) 

(5) 
(8) y 

(6) 

G 
(11) 

H 
(12) 

Pin numbers shown are for J and N packages. 

D2661. APRIL 1982-REVISED DECEMBER 1983 

SN54ALS30. SN54AS30 ••• J PACKAGE 

SN74ALS30. SN74AS30 ••• N PACKAGE 

(TOP VIEW) 

A VCC 
B NC 
C H 
D G 
E NC 
F NC 

GND Y 

SN54ALS30. SN54AS30 ••• FH PACKAGE 

SN74ALS30. SN74AS30 ••• FN PACKAGE 

(TOP VIEW) 

C 

U 
U uu 

co«Z>Z 

H 
NC NC 

D G 
NC NC 

E NC 

u..OU)-U 
ZZ Z 
l!l 

NC-No internal connection 

CoPyri9ht © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS30. SN74ALS30 
8·INPUT POSITIVE·NAND GATES 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS30 ................................ - 55°C to 125°C 

SN74ALS30 .................................... 0 °C to 70°C 
Storage temperature range ................................................. - 65°C to 150°C 

recommended operating conditions 

SN54AlS30 SN74AlS30 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 rnA 

IOl low-level output current 4 8 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AlS30 SN74AlS30 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 

VOH Vee = 4.5 V to 5.5 V, 10H = -0.4 rnA Vee-2 Vee-2 

VOL 
Vee = 4.5 V, 10L = 4 rnA 0.25 0.4 0.25 0.4 
Vee = 4.5 V, 10L = 8 rnA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 

10* Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

leeH Vee = 5.5 V, VI = 0 V 0.22 0.36 0.22 0.36 

leel Vee = 5.5 V, VI = 4.5 V 0.54 0.9 0.54 0.9 
tAli typical values are at Vee = 5V,TA = 25°C. 
iThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tplH Any Y 

tpHl Any Y 
NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 
RL = 500 Q, 

TA = MIN to MAX 

SN54AlS30 SN74AlS30 

MIN MAX MIN MAX 

3 12 3 10 

5 22 5 20 
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TYPES SN54AS30, SN74AS30 
8-INPUT POSITIVE-NAND GATES 

absolute maximum ratings over op'erating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS30 ................................. - 55°C to 125°C 

SN74AS30 ..................................... 0 °C to 70°C 
Storage temperature range ........................................... ; ...... - 65°C to 1 50°C 

recommended operating conditions 

SN54AS30 SN74AS30 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 
Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 rnA 

10l low-level output current 20 20 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS30 SN74AS30 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 V 

VOH Vee = 4.5 V to 5.5 V, 10H = -2 rnA Vee-2 Vee-2 V 

VOL Vee = 4.5 V, 10l = 20 rnA 0.35 0.5 0.35 0.5 V 
II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 
IIH Vee = 5.5 V, VI = 2.7V 20 20 ,..A 
III Vee = 5.5 V, VI = 0.4 V -0.5 -0.5 rnA 
10:1: Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

leeH Vee = 5.5 V, VI = OV 0.9 1.5 0.9 1.5 rnA 

leel Vee = 5.5 V, VI = 4.5 V 3 4.9 3 4.9 rnA 
tAli typical values are at Vee = 5 V, TA = 25°e. 
;The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

PARAMETER 
FROM TO Rl = 500 Q, 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS30 SN74AS30 

MIN MAX MIN MAX 
tplH Any Y 1 5.5 1 5 ns 
tpHl Any Y 1 5 1 4.5 ns 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS32, SN54AS32, SN74ALS32, SN74AS32 
QUADRUPLE 2·INPUT POSITIVE·OR GATES 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain four independent 2-input OR 
gates. They perform the Boolean functions Y = A + B 
or Y = Ii.. B in positive logic. 

The SN54ALS32 and SN54AS32 are characterized 
for operation over the full military temperature range 
of - 55°C to 125°C. The SN74ALS32 and 
SN74AS32 are characterized for operation from 0 °C 
to 70°C. 

logic symbol 

lA 

18 

2A 

28 

3A 

38 

4A 

48 

FUNCTION TABLE 

(each gate) 

INPUTS OUTPUT 

A B Y 

H X H 

X H H 

L L L 

(11 ;;'1 

(2) 

(4) 

(5) 

(9) 

(10) 

(12) 

(13) 

Pin numbers shown are for J and N packages. 

(3)lY 

(6)2Y 

(0) 3Y 

(11)4Y 

02661. APRIL 1982-REVISEO DECEMBER 1983 

SN54ALS32. SN54AS32 .•. J PACKAGE 

SN74ALS32. SN74AS32 ••• N PACKAGE 

(TOP VIEW) 

1A VCC 
1B 4B 
1Y 4A 
2A 4Y 
2B 3B 
2Y 3A 

GND 3Y 

SN54ALS32. SN54AS32 ••• FH PACKAGE 

SN74ALS32. SN74AS32 ••• FN PACKAGE 
(TOP VIEW) 

NC 
2A 
NC 

U 
CD <x: U UCD 

z>v 

>-OU>-<X: 
NZZMM 

t9 

NC - No internal connection 

4A 
NC 
4Y 
NC 
3B 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS32, SN74ALS32 
QUADRUPLE 2·INPUT POSITIVE·OR GATES 

absolute maximum ratings over operating froe·alr temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS32 ................................ - 55 °e to 125 °e 

SN74ALS32 .................................... 0 °e to 70 °e 
.Storage temperature range ............................... : ................. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54ALS32 SN74ALS32 

MIN MIN NOM 
UNIT 

NOM MAX MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 rnA 

IOL Low-level output current 4 8 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recomme~ded operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS32 SN74ALS32 

MIN TVPt MAX MIN TVPt MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

VOH Vee = 4.5 V to 5.5 V, IOH = -0.4 rnA Vee-2 Vee-2 V 

Val 
Vee = 4.5 V, 10l = 4 rnA 0.25 0.4 0.25 0.4 
Vee = 4.5 V, 10l = 8 rnA 0.35 

V 
0.5 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 iJA 
III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

10* Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 rnA 

leeH Vee = 5.5V, VI = 4.5 V 1.9 4 1.9 4 rnA 

leel Vee = 5.5 V, VI = 0 V 2.6 4.9 2.6 4.9 rnA 
t All typical values are et Vee = 5 V. TA = 25 ·C. 
*The output conditiOns have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q. 

(INPUT) (OUTPUT) TA = MIN to MAX 
UNIT 

SN54ALS32 SN74ALS32 

MIN MAX MIN MAX 
tplH A or B V 3 16 3 14 ns 
tpHl A or B V 3 13 3 12 ns 

NOTE 1. For load CirCUit and voltage waveforms. see page 1-1 2. 
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TYPES SN54AS32, SN74AS32 
QUADRUPLE 2·INPUT POSITIVE·OR GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS32 ................................. - 55°C to 125°C 

SN74AS32 ..................................... 0 °e to 70 °e 
Storage temperature range ................................................. - 65°C to 1 50 0 e 

recommended operating conditions 

SN54AS32 SN74AS32 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 mA 

10L Low-level output current 20 20 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS32 SN74AS32 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.2 -1.2 

VOH Vee = 4.5 V to 5.5 V, 10H = -2 mA Vee-2 Vee-2 

VOL Vee = 4.5 V. 10L = 20 mA 0.35 0.5 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI=2.7V 20 20 

IlL Vee - 5.5 V, VI = 0.4 V -0.5 -0.5 

10* Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

leeH Vee = 5.5 V, VI = 4.5 V 7.3 12 .7.3 12 

leeL Vee = 5.5 V, VI = 0 V 16.5 26.6 16.5 26.6 

tAli typical values are at Vee = 5 V. TA = 25°e. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

/INPUT) (OUTPUT) 

tPLH A or B y 

tpHL A or B Y 

NOTE 1: For load circuit and voltage waveforms. see page 1-1 2. 

TEXAS 
INSTRUMENTS 

MIN 

1 

1 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF. 

RL = 500 Q, 

TA = MIN to MAX 

SN54AS32 SN74AS32 

MAX MIN MAX 

7.5 1 5.8 

6.5 1 5.8 

POST OFFice BOX 225012 • DALLAS. TeXAS 75265 

UNIT 

V 

V 

V 

mA 

IlA 
mA 

mA 

mA 

mA 

UNIT 

ns 

ns 
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• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

e Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain four independent 2-input NOR 
buffer gates with open-collector outputs. Open­
collector outputs require resistive pull-up to perform 
logically but can deliver higher VOH levels and are 
commonly used in wired-AND applications. These 
devices perform the Boolean functions Y = A + B or 
Y = A' B in positive logic .. 

The SN54ALS33A is characterized for operation 
over the full military temperature range of - 55 °C to 
125°C. The SN74ALS33A is characterized for 
operation from 0 °C to 70 oC. 

logic symbol 

lA 

lB 

2A 

2B 

3A 

3B 

4A 

4B 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B Y 

H X L 

X H L 

L L H 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS33A, SN74ALS33A 
QUADRUPLE 2·INPUT POSITIVE·NOR BUFFERS 

WITH OPEN·COLLECTOR OUTPUTS 
02661. APRIL 1982-REVISED DECEMBER 1983 

SN54ALS33A .•• J PACKAGE 

SN74ALS33A ••• N PACKAGE 

(TOP VIEW) 

1Y VCC 
1A 4Y 
1B 4B 
2Y 4A 
2A 3Y 
2B 3B 

GND 3A 

SN54ALS33A .•• FH PACKAGE 

SN74ALS33A •.• FN PACKAGE 

(TOP VIEW) 

u 
«>-uu>­........ z>.;t 

NC - No internal connection 

4B 

NC 
4A 
NC 
3Y 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS33A. SN74ALS33A 
QUADRUPLE 2·INPUT POSITIVE·NOR BUFFERS 
WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage ................ ' ........ ~ ........................................ , .. 7 V 
Off-state output voltage ............................................................. 7 V 
Operating free-air temperature range: SN54ALS33A ............................... - 55°C to 125°C 

. SN74ALS33A ................................... 0 °C to 70°C 
Storage temperature range ................................................. - 65°C to 1 50°C 

. recommended operating conditions 

SN54ALS33A SN74ALS33A 
. UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 
IOL Low-level output current 12 24 rnA 
TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS33A SN74ALS33A 

MIN TVPt MAX MIN TVPt MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

IOH Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 rnA 

VOL 
VCC = 4.5 V, IOL = 12 rnA 0.25 0.4 0.25 0.4 
VCC = 4.5 V, IOL = 24 rnA 0.35 0.5 

V 

II VCC = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH VCC = 5.5 V, VI = 2.7V 20 20 /AA 
IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

ICCH VCC = 5.5 V, VI = OV 1.7 2.8 1.7 2.8 rnA 

ICCl VCC = 5.5 V, VI = 4.5 V 5.6 9 5.6 9 rnA 
2 tAli tYPical values are at Vee = 5 V, TA - 25°e 

C » switching characteristics (see Note 1) 

en 
Q 
::D 
(') 
c 
=i 
tJ) 

PARAMETER 

tPLH 

tpHL 

FROM 
(INPUT) 

Aor B 

A or B 

TO 
(OUTPUT) 

Y 

Y 
NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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Vcc = 4.5 V to 5.5 V, 

CL = 50 pF. 

RL = 680 Q. 

TA = MIN to MAX 

SN54ALS33A SN74ALS33A 

MIN MAX MIN MAX 

10 40 10 33 

2 18 2 12 
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TYPES SN54ALS34, SN54AS34, SN74ALS34, SN74AS34 
HEX NON INVERTERS 

• Nonlnverters 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers In Addition to Plastic 
and Ceramic DIPs 

• I Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent noninverters. 
They perform the Boolean functions Y = A. 

The SN54ALS34 and SN54AS34 are characterized 
fo'r operation over the full military temperature range 
of - 55°C to 125°C. The SN74ALS34 and 
SN74AS34 are characterized for operation from 0 °e 
to 70°C. 

logic symbol 

lA 

2A 

3A 

4A 

SA 

6A 

FUNCTION TABLE (each buffer) 

INPUT OUTPUT 

A Y 

H H 

L L 

Pin numbers shown are for J and N packages. 

TEXAS 
INSTRUMENTS 

02261. DECEMBER 1983 

SN54ALS34, SN54AS34 ••• J PACKAGE 
SN74ALS34, SN74AS34 .•• N PACKAGE 

(TOP VIEW) 

1A Vee 
1Y 6A 
2A 6Y 
2Y 5A 
3A 5Y 
3Y 4A 

GND 4Y 

SN54ALS34, SN54AS34 ••• FH PACKAGE 
SN74ALS34, SN74AS34 .•• FN PACKAGE 

2A 

NC 

2Y 

NC 

3A 

(TOP VIEW) 

NC-No internal connection 

6Y 
NC 

5A 

NC 

5Y 

Copyright © 1983 by Texas Instruments Incorporated 
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TYPES SN54ALS34, SN74ALS34 
HEX NONINVERTERS 

absolute maximum ratings over operating free-air. temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS34 ................................ - 55 °e to 125 DC 

SN74ALS34 .................................... 0 DC to 70°C 
Storage temperature range ................................................. - 65°C to 150°C 

recommended operating conditions 

SN54ALS34 SN74ALS34 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

IOL Low-level output current 4 8 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

TEST CONDITIONS 
SN54AlS34 SN74ALS34 

UNIT PARAMETER 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

VOH Vee = 4.5 V to 5.5 V, IOH = -0.4 mA Vee- 2 Vee- 2 V 
Vee = 4.5 V, IOl = 4 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V, IOl = 8 mA 
V 

0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 /lA 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

lo~ Vee = 5.5 V, Vo = 2.25 V -30/ -112 -30 -112 mA 

leeH Vee = 5.5 V, VI = 4.5 V 1 1 mA 

leel Vee = 5.5 V, VI = 0 V 3.5 3.5 mA 
tAli typical valuas ara at Vee = 6 V, TA = 26°e. * The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

PARAMETER 
FROM TO RL = 500 Q, 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS34 SN74ALS34 

MIN TYPt MAX MIN TYPt MAX 

tplH 
Y 

8 8 
tpHl 

A 
6 6 

ns 

tAli typical values are at Vee = 6 V, TA = 26°e. 
NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

PRODUCT PREVIEW 
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TYPES SN54AS34, SN74AS34 
HEX NONINVERTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .................................................... '.' ......... 7 V 
Input voltage ............. ; ................................................ , ..... 7 V 
Operating free-air temperature range: SN54AS34 ...•............................. - 55 °C to 125 °C 

SN74AS34 ......•.............................. 0 °c to 70 °C 
Storage temperature range ................................................. - 65 °C to 150 °C 

recommended operating conditions 

SN54AS34 SN74AS34 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 
VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -2, -2 rnA 

10L Low-level output current 20 20 rnA 
TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS34 SN74AS34 

MIN TYPt MAX MIN TYPt MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 V 

VOH Vee = 4.5 V to 5.5 V. 10H = -2 rnA Vee-2 Vee-2 V 

VOL Vee = 4.5 V, 10L = 20 rnA 0.35 0.5 0.35 0.5 V 
I, Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, V, = 2.7V 20 20 /AA 
IlL Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 rnA 

10* Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

leeH Vee = 5.5 V, VI = 4.5 V 7.4 12 7.4 12 rnA 

leeL Vee = 5.5 V, VI = OV 21.3 34.6 21.3 34.6 rnA 
tAU typical values are at Vee = 5 V, TA = 25°e. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see Note 1) 

Vec = 4.5 V to 5.5 V, 

CL = 50 pF, 

PARAMETER 
FROM TO RL = 500 Q, 

(INPUT) (OUTPUT) TA = MIN to MAX 
UNIT 

SN54AS34 SN74AS34 

MIN MAX MIN MAX 
tpLH 1 6.5 1 5.5 

tpHL 
A Y 

7 1 6 
ns 

1 

NOTE 1: For load circuit and voltage wavforms. see page 1-12. 
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TYPES SN54ALS35, SN74ALS35 
HEX NONINVERTERS WITH OPEN·COLLECTOR OUTPUTS 

• Noninverters with Open-Collector Outputs 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent noninverters. 
They perform the Boolean functions Y = A. The 
open-collector outputs require pull-up resistors to 
perform correctly. They may be connected to other 
open-collector outputs to implement active-low 
wired-OR or active-high wired-AND functions. Open­
collector devices are often used to generate higher 
VOH levels. 

The SN54ALS35 is characterized for operation over 
the full military temperature range of - 55°C to 
125°C. The SN74ALS35 is characterized for opera­
tion from 0 °C to 70°C. 

FUNCTION TABLE leach buffer) 

logic symbol 

1A 

2A 

3A 

4A 

SA 

6A 

INPUT 

A 

H 

L 

OUTPUT 

V 

H 

L 

Pin numbers shown are for J and N packages. 

PRODUCT PREVIEW 
ThIs document contain. Infonnalion on • product under 
development. Texas Instruments reserves the right to 
change or discontinue this product without notice. 

TEXAS 
INSTRUMENTS 

02661. DECEMBER 1983 

SN54ALS35 ••• J PACKAGE 
SN74ALS35 ••• N PACKAGE 

(TOP VIEW) 

1A VCC 
1Y 6A 
2A 6Y 
2Y 5A 
3A 5Y 
3Y 4A 

GND 4Y 

SN54ALS35 ••• FH PACKAGE 
SN74ALS35 ••• FN PACKAGE 

ITOPVIEW) 

U 
>- « U U « 

z > to 

1 20 HJ 

2A 6V 

NC NC 

2Y 5A 

NC 7 NC 

3A 8 5Y 

9 10 111213 

>-ClU>-« 
C'l z Z '<t '<t 

<.:) 

NC- No internal connection 

Copyright © 1983 by Texas I~struments Incorporated 
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TYPES SN54ALS35. SN74ALS35 
HEX NONINVERTERS WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Off-state output voltage ............................................................. 7 V 
Operating free-air temperature range: SN54ALS35 ................................ - 55 °e to 125 °e 

SN74ALS35 .................................... 0 °e to 70 °e 
Storage temperature range ................................................. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54AlS35 SN74AlS35 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOl low-level output current 4 8 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AlS35 SN74AlS35 

UNIT 
MIN TVPt MAX MIN TVPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

IOH Vcc = 4.5 V. VOH = 5.5 V 0.1 0.1 mA 

VOL 
Vcc = 4.5 V, 10l = 4 mA 0.25 0.4 0.25 0.4 
Vcc = 4.5 V, 10l = 8 mA 0.35 

V 
0.5 

II Vcc = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vcc = 5.5 V. VI = 2.7V 20 20 IlA 

III VCC = 5.5 V. VI = 0.4 V -0.1 -0.1 mA 

ICCH Vcc = 5.5 V, VI = 4.5 V 1 1 mA 

Icel Vcc = 5.5 V, VI = 0 V 3.5 3.5 mA 

Z tAli typical values are at Vee = 6 V. TA = 26°e 

C 
> switching characteristics (seo Note 1) 
t/) 

Q 
::c 
(') 
c: 
=i 
t/) 

PARAMETER 
FROM 

(INPUT) 

tplH A 

tpHl A 

tAli typical values ere at Vee = 6 V. TA = 26°e. 

TO 
(OUTPUT) 

Y 
Y 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 680 Q, 

TA = MIN to MAX 

SN54AlS35 SN74AlS35 

MIN TVPt MAX MIN TVPt MAX 

25 25 

8 8 
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• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain four independent 2·input 
NAND buffer gates. They perform the Boolean func­
tions Y = A' B or Y = A + B in positive logic. 

The SN54ALS37 A is characterized for operation 
over the full military temperature range of - 55 De to 
125 DC. The SN74ALS37 A is characterized for 
operation from 0 DC to 70 DC. 

logic symbol 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

FUNCTION TABLE 

(each gate) 

INPUTS OUTPUT 

A B Y 

H H L 

L X H 

X L H 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS37A. SN74ALS37A 
QUADRUPLE 2·INPUT POSITIVE·NAND BUFFERS 

D2661. APRIL 1982-REVISED DECEMBER 1983 

SN54ALS37A .•• J PACKAGE 

SN74ALS37A ..• N PACKAGE 

(TOP VIEW) 

1A Vee 
1B 4B 
1Y 4A 
2A 4Y 
2B 3B 
2Y 3A 

GND 3Y 

SN54ALS37A ... FH PACKAGE 

SN74ALS37A .•. FN PACKAGE 

(TOP VIEW) 

U 
III « U U III 

z>~ 

NC-No internal connection 

4A 
NC 
4Y 
Ne 
3B 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS37 A.· SN74ALS3i A 
QUADRUPLE 2·INPUT POSITIVE·NAND BUFFERS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS37A ............................... - 55 °e to 125 °e 

SN74ALS37A ................................... OOeto 70 0 e 
Storage temperature range .................................................. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54ALS37A SN74ALS37A 

MIN MAX 
UNIT 

NOM MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 -2.6 mA 

IOL Low-level output current 12 24 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS37A SN74ALS37A 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 mA, -1.5 -1.5 V 
Vee = 4.5 V to 5.5 V. IOH = -0.4 mA Vee- 2 Vee- 2 

VOH Vee = 4.5 V. IOH = -1 mA 2.4 3.3 V 
Vee = 4.5 V. IOH = -2.6 mA 2.4 3.2 

VOL 
Vee = 4.5 V. IOL = 12 mA 0.25 0.4 0.25 0.4 
Vee = 4.5 V. 10l = 24 mA 

V 
0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 IJA 
III Vee = 5.5 V. Vil = 0.4 V -0.1 -0.1 mA 
loi Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

leeH Vee = 5.'5 V. VI = 0 V 0.86 1.6 0.86 1.6 mA 

leel Vee = 5.5 V. VI = 4.5 V 4.8 7.8 4.8 7.8 mA 

tAli typical values are at Vee = 5 V. TA = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

VCC = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q. 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS37A SN74ALS37A 

MIN MAX MIN MAX 
tplH A or 8 Y 2 10 2 8 ns 
tpHl A or B Y 2 10 2 7 ns 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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• Package Options Include Both Plastic and. 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain four independent 2-input 
NAND buffer gates with open-collector outputs. 
These NAND buffers perform the Boolean functions 
Y = A' B or Y = A + B in positive logiC. The open­
collector outputs require pull-up resistors to perform 
correctly. They may be connected to other open­
collector outputs to implement active-low wired-OR 
or active-high wired-AND functions. Open-collector 
devices are often used to generate higher VOH 
levels. 

The SN54ALS38A is characterized for operation 
over the full military temperature range of - 55°C to 
125°C. The SN74ALS38A is characterized for 
operation from 0 °C to 70°C. 

FUNCTION TABLE leach gate) 

logic symbol 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

INPUTS 

A B 

H H 

L X 

X L 

OUTPUT 

V 

L 

H 

H 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS38A. SN74ALS38A 
QUADRUPLE 2·INPUT POSITIVE·NAND BUFFERS 

WITH OPEN·COLLECTOR OUTPUTS 
02661, APRIL 1982-REVISED DECEM8ER 1983 

SN54ALS38A ... J PACKAGE 

SN74ALS38A .•. N PACKAGE 

ITOP VIEW) 

1A Vee 
18 48 
1Y 4A 
2A 4Y 
28 38 
2Y 3A 

GND 3Y 

SN54ALS38A •.. FH PACKAGE 

SN74ALS38A ••. FN PACKAGE 

ITOP VIEW) 

1Y 
NC 
2A 
NC 

u 
CD « u u CD z>q-

NC - No internal connection 

4A 
NC 
4Y 
NC 
3B 

Copyright © 1982 by Texas Instruments Incerporated 
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TYPES SN54ALS38A, SN74ALS38A 
QUADRUPLE 2·INPUT POSITIVE·NAND BUFFERS 
WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. Vee ............................... .' ............................... 7 V 
Input voltage .................................................................... 7 V 
Off-state output voltage ............................................................. 7 V 
Operating free-air temperature range: SN54ALS38A ............................... - 55 °e to 125 °e 

SN74ALS38A ................................... OOet070 oe 
Storage temperature range ................................................. - 65 °e to 1 50 0 e 

recommended operating conditions 

SN54ALS38A SN74ALS38A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage ' 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOl low-level output current 12 24 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS38A SN74ALS38A 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

IOH Vee = 4.5 V. VOH = 5.5 V 0.1 0.1 mA 

VOL 
Vee = 4.5 V. IOl = 12 mA 0.25 0.4 0.25 0.4 
Vee = 4.5 V. IOl = 24 mA 

V 
0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7V 20 20 JJ.A 
III Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 mA 

leeH Vee = 5.5 V. VI = OV 0.86 1.6 0.86 1.6 rnA 

leel Vee = 5.5 V, VI = 4.5 V 4.8 7.8 4.8 7.8 mA 

:2 tAli typical values are at Vee = 5 V. TA = 25°e 

C » switching characteristics (see Note 1) 

VJ 

~ 
::0 o 
c 
=i 
VJ 

PARAMETER 

tplH 

tpHl 

FROM 
(INPUT) 

A or 8 

A or B 

TO 
(OUTPUT) 

Y 

Y 
NOTE 1: For load Circuit and voltage waveforms, see page 1-12. 
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Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

RL = 680 Q. 

TA = MIN to MAX 

SN54ALS38A SN74ALS38A 

MIN MAX MIN MAX 

10 40 10 33 

2 18 2 12 
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• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain two independent 4-input 
NAND buffer gates. They perform the Boolean func­
tions Y = A'B'C'D or Y = A+B+C+D in positive 
logic. 

The SN54ALS40A is characterized for operation 
over the full military temperature range of - 55 DC to 
1 25 DC. The SN74ALS40A is characterized for 
operation from 0 DC to 70 DC. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B C D Y 

H H H H L 

L X X X H 

X L X X H 

X X L X H 

X X X L H 

logic symbol 

lA 
(1) 

&[> 

lB 
(2) 

lC 
(4) lV 

10 
(5) 

2A 
(9) 

2B 
(10) 

2C 
(12) 2V 

20 
(13) 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS40A, SN14ALS40A 
DUAL 4·INPUT POSITIVE·NAND BUFFERS 

02661. APRIL 1982 -REVISED DECEMBER 198:> 

SN54ALS40A ••. J PACKAGE 

SN74ALS40A ••. N PACKAGE 

(TOP VIEW) 

1A VCC 
1B 20 
NC 2C 
1C NC 
10 2B 
1Y 2A 

GND 2Y 

SN54ALS40A ••. FH PACKAGE 

SN74ALS40A ••. FN PACKAGE 
(TOP VIEW) 

NC 4 

NC 5 

1C 6 

NC 7 

1D 8 

u 
co<t:uuo 

",-Z>N 

3 2 1 2019 

9 10 11 1213 

>-ou>-<t: 
ZZNN 
l? 

NC - No internal connection 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS40A, SN74ALS40A 
DUAL 4-INPUT POSITIVE-NAND BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ................................................... .- ........... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS40A ............................... - 55 °e to 125 °e 

SN74ALS40A ................................... 0 °e to 70 °e 
Storage temperature range ................................................. - 65 °e to 1 50 0 e 

recommended operating conditions 

SN54ALS40A SN74ALS40A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -1 -2.6 mA 

10L Low-level output current 12 24 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS40A SN74ALS40A 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vce = 4.5 V, II = -18 mA -1.5 -1.5 V 
Vce = 4.5 V to 5.5 V, 10H = -0.4 mA Vec-2 Vec- 2 

VOH Vee = 4.5 V, 10H = -1 mA 2.4 3.3 V 
Vec = 4:5 V, 10H = -2.6 mA 2.4 3.2 

Val 
Vec = 4.5 V, 10L = 12 mA 0.25 0.4 0.25 0.4 
Vec = 4.5 V, 10l = 24 mA 

V 
0.35 0.5 

II Vce = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vce = 5.5 V, VI = 2.7V 20 20 /-fA 
III Vee = 5.5 V, Vil = 0.4 V -0.1 -0.1 mA 
lot Vec =' 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

lecH Vcc = 5.5 V, VI = OV 0.43 0.8 0.43 0.8 mA 

lecl Vce = 5.5 V, VI = 4.5 V 2.4 3.9 2.4 3.9 mA 

:t- t All typical values are at V CC = 5 V, T A = 25°C. 
t/) tThe output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS' 

~ switching characteristics (see Note 1) 

:IJ 
o c 
=i 
t/) 

PARAMETER 

tplH 

tpHl 

FROM 
(INPUT) 

AorB 

A or B 

TO 

(OUTPUT) 

y 

y 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

2-76 TEXAS 
INSTRUMENTS 

Vce = 4.5 V to 5.5 V, 

CL = 50 pF. 

RL = 500 Q, 

TA = MIN to MAX 

SN54ALS40A SN74ALS40A 

MIN MAX MIN MAX 

2 10 2 8 

2 10 2 7 
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TYPES SN54ALS74, SN54AS74, SN74ALS74, SN74AS74 
DUAL D·TYPE POSITIVE·EDGE·TRIGGERED 

FLlP·FLOPS WITH CLEAR AND PRESET 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

TYPICAL MAXIMUM TYPICAL POWER 

TYPE 

'ALS74 

'AS74 

description 

CLOCK FREQUENCY 

(CL = 50 pF) 

50 MHz 

134 MHz 

DISSIPATION 

PER FLIP-FLOP 

6mW 

26 mW 

These devices contain two independent Ootype positive-edge­
triggered flip-flops. A low level at the Preset or Clear inputs sets 
or resets the outputs regardless of the levels of the other inputs. 
When Preset and Clear are inactive (high), data at the 0 input 
meeting the setup time requirements are transferred to the out­
puts on the positive-going edge of the clock pulse. Clock trigger­
ing occurs at a voltage level and is not directly related to the rise 
time of the clock pulse. Following the hold time interval, data at 
the 0 input may be changed without affecting the levels at the 
outputs. 

The SN54ALS74 and SN54AS74 are characterized for opera­
tion over the full military temperature range of - 55°C to 
125°C. The SN74ALS74 and SN74AS74 are characterized for 
operation from ooC to 70°C. 

FUNCTION T~BLE 

INPUTS OUTPUTS 
. PRESET CLEAR CLOCK D Q Q 

L H X X H L 

H L X X L H 
L L X X H* H* 

H H t H H L 

H H t L L H 
H H L X 0 0 0 0 

"The output levels in this configuration are not guaranteed to meet the 
minimum levels for VOH if the lows at Preset and Clear are near VIL max­
imum. Furthermore, this configuration is nonstable; that is, it will not persist 
when either Preset or Clear returns to its inactive (hig h) level. 

D2661, APRIL 1982 - REVISED DECEMBER 1983 

SN54ALS74, SN54AS74 ..• J PACKAGE 

SN74ALS74, SN74AS74 .•. N PACKAGE 

(TOP VIEW) 

1CLR VCC 
10 2CLR 

1CLK 
1PRE 

10 
10 

GNO """'-__ ----'-

20 
2CLK 
2PRE 
20 
20 

SN54ALS74, SN54AS74 .. FH PACKAGE 

SN74ALS74, SN74AS74 .. FN PACKAGE 

1CLK 

NC 
1 PRE 

NC 
10 

(TOP VIEW) 

Ie: ule: o d u ud 
.... Z>N 

9 10 111213 

Id 0 u 10 0 
.... ZZNN 

(!) 

NC - No internal connection 

logic symbol 

1D 

1CLR 
2PRE 

.2CLK 

2D 

2CLR 

20 
NC 
2CLK 
NC 
2PRE 

10 

20 

20 

Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC .............................................. ; ............... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS74, SN54AS74 ..................... - 55°C to 125 °C 

SN74ALS74, SN74AS74 ......... ' ................ 0 °C to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 1 50°C 

Copyright © 1982 by Texas Instruments Incorporated. 
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TYPES SN54ALS74, SN74ALS74 
DUAL D·TYPE POSITIVE·EDGE·TRIGGERED 
FLlp·FLOPS WITH CLEAR AND PRESET 

recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

10H High-level output current 

10l low-level output current 

fclock Clock frequency 

PRE or ClR low 

tw Pulse duration ClK high 

ClK low 

Setup time Data 
tsu 

before ClKI PRE or ClR inactive 

th Hold time, data after ClK I 

TA Operating free-air temperature 

SN54AlS74 

MIN NOM MAX 

·4.5 5 5.5 

2 

0.8 

-0.4 

4 

0 30 

15 

16.5 

16.5 

15 

10 

0 

-55 125 

SN74AlS74 

MIN NOM MAX, 
UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

-0.4 mA 

8 mA 

0 "- 34 MHz 

15 

14.5 ns 

14.5 

15 

10 
ns 

0 ns 

0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

.. 
l> 
r­en 
l> 
2 
C 
l> en 
Q 
::0 o 
c: 
=i en 

PARAMETER TEST CONDITIONS 
SN54AlS74 SN74AlS74 

Typt Typt MIN MAX MIN MAX 

VIK VCC = 4.5 V, II = -18 mA -1.5 -1.5 

VOH VCC = 4.5 V to 5.5 V, 10H = -0.4 mA VCC-2 VCC-2 

VOL 
VCC = 4.5 V, 10l = 4 mA 0.25 0.4 0.25 0.4 

VCC = 4.5 V, 10l = 8 mA 0.35 0.5 

II 
ClK or D 0.1 0.1 
PRE or ClR 

VCC = 5.5 V, VI = 7 V 
0.2 0.2 

IIH 
ClK or D 20 20 
PRE or ClR 

VCC = 5.5 V. VI = 2.7 V 
40 40 

III 
ClK or D -0.2 -0.2 

PRE or ClR 
VCC = 5.5 V. VI = 0.4 V 

-0.4 -0.4 

10:1: VCC = 5.5 V. Vo = 2.25 V -10 -60 -10 -60 

ICC VCC = 5.5 V. See Note 1 2.4 4 2.4 4 

tAli typical values are at VCC .= 5 V. TA ,,; 25°C 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

NOTE 1: ICC is measured with J, K, ClK, and PRE grounded. then with J, K. ClK, and CI:R grounded. 

switching characteristics (see Note 2) 

Vcc = 4.5 V to 5.5 V. 

Cl = 50 pF. 

PARAMETER 
FROM TO RL = 500 n. 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AlS74 SN74AlS74 

MIN MAX MIN MAX 

fmax 30 34 

tplH 
PRE or ClR QorQ 

3 15 3 13 

tpHl 5 17 5 15 

tplH 
ClK QorO 

'5 18 5 16 

tpHl 7 20 7 18 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 
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V 

V 

mA 

/loA 

mA 

mA 

mA 
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ns 
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recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

10H High-level output current 

10L low-level output current 

fclock Clock frequency 

PRE or CLR low 

tw Pulse duration ClK high 

ClK low 

Setup time Data 
tsu 

before ClKI PRE or ClR inactive, 

th Hold time. data after ClKI 

TA Operating free-air temperature 

TYPES SN54AS74, SN74AS74 
DUAL O·TYPE POSITIVE·EOGE·TRIGGEREO 

FLlp·FLOPS WITH CLEAR AND PRESET 

SN54AS74 SN74AS74 
UNIT 

MIN NOM MAX MIN NOM MAX 

4.5 5 5.5 4.5 5 5.5 V 

2 2 V 

0.8 0.8 V 

-2 -2 mA 

20 20 mA 

0 90 0 105 MHz 

4 4 

4 4 ns 

5.5 5.5 

4.5 . 4.5 
ns 

2 2 

0 0 ns 

-55 125 0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS74 SN74AS74 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK VCC = 4.5 V. II = -18 mA -1.2 -1.2 V 

VOH VCC ,; 4.5 V to 5.5 V. 10H = -2 mA VCC-2 VCC-2 V 

VOL VCC = 4.5 V. 10l = 20 mA 0.25 0.5 0.25 0.5 V 

II VCC = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH VCC = 5.5 V. VI = 2.7 V 20 20 /lA 

I ClK or D -0.5 -0.5 
III I PRE or ClR 

VCC = 5.5 V. VI = 0.4 V 
-1.5 

mA 
-1.5 

10:1: VCC = 5.5 V. VO= 2.25 V -30 -112 -30 -112 mA 

ICC VCC = 5.5 V. See Note 1 10.5 16 10.5 ~ 16 mA 

tAli typical values are at VCC = 5 V. TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

NOTE 1: ICC is measured with D. ClK. and PRE grounded. then with D. ClK. and ClR grounded. 

switching characteristics (see Note 2) 

Vcc= 4.5, V to 5.5 V. 

Cl = 50 pF. 
FROM: 

PARAMETER 
TO Rl = 500 n. 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS74 SN74AS74 

MIN MAX MIN MAX 

fmax 90 105 MHz 

tpLH 
PRE or ClR Qor 0: 3 8.5 3 7.5 

3.5 
ns 

tpHL 11.5 3.5 10.5 

tPlH QorO 
3.5 9 3.5 8 

ClK ns 
tpHL 4.5 10.5 4.5 9 

NOTE 2: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54ALS86, SN74ALS86 
QUADRUPLE 2·INPUT EXCLUSIVE·OR GATES 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

description 

These devices contain four independent 2-input Exclusive-OR 
gates. They perform the Boolean functions 
Y = A e B = AB+AB in positive logic. 

A common application is as a true/complement element. If one of 
the inputs is low, the other input will be reproduced in true form 
at the output. If one of the inputs is high, the signal on the other 
input will be reproduced inverted at the output. 

The SN54ALS86 is characterized for operation over the full 
military temperature range of - 55 °C to 125°C. The 
SN74ALS86 is characterized for operation from ooC to 70°C. 

logic symbol 

1A 
1Y 

1B 

2A 
2Y 

28 

3A 
3Y 

38 

4A 

4B 

Pin numbers shown are for J and N packages. 

exclusive-OR logic 

FUNCTION TABLE 

(each gate) 

INPUTS OUTPUT 

A B Y 

L L L 

L H H 

H L H 

H H L 

02661, APRIL 1982-REVISEO DECEMBER 1983 

SN54ALS86 ••• J PACKAGE 

SN74ALS86 ... N PACKAGE 

(TOP VIEW) 

1A VCC 
1B 4B 
1Y 4A 
2A 4Y 
2B 3B 
2Y 3A 

GND 3Y 

SN54ALS86 ... FH PACKAGE 

SN74ALS86 ... FN PACKAGE 

1Y 
NC 
2A 
NC 
2B 

(TOP VIEW) 

U 
ID«UUID .-z><t 

NC-No internal connection 

4A 
NC 
4Y 
NC 
3B 

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic symbols. 

EXCLUSIVE-OR 

These are five equivalent Exclusive-OR symbols valid for an 'ALS86 gate in positive logic; negation may be shown at any 
two ports. 

LOGIC IDENTITY ELEMENT 

The output is active (low) if 
all inputs stand at the same 
logic level (Le., A = B). 

PRODUCT PREVIEW 

EVEN-PARITY 

The output is active (low) if 
an even number of inputs 
(i.e., 0 or 2) are active. 

ODD-PARITY ELEMENT 

The output is active (high) if 
an odd number of inputs (i.e., 
only 1 of the 2) are active. 

Copyright © 1982 by Texas Instruments Incorporated 
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This document contains information 
on a product under development. Texas 
Instruments reserves the right to change or 
discontinue this product without notice. 
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TYPES SN54ALS86, SN74ALS86 
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS86 ............................... - 55 °e to 125 °e 

SN74ALS86 .................................... 00et0700e 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

recommended operating conditions 

SN54ALS86 SN74ALS86 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -0.4 -0.4 rnA 

IOL Low·level output current 4 8 rnA 

TA Operating free·air temperature - 55 125 0 70 De 

electrica~ characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER 
SN54ALS86 SN74ALS86 

TEST CONDITIONS 
Typt Typt MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 

VOH Vee - 4.5 V to 5.5 V, IOH - -0.4 rnA vee- 2 Vee- 2 
Vee = 4.5 V, IOL = 4 rnA 0.25 0.4 0.25 0.4 

VOL 
Vee = 4.5 V, IOL = 8 rnA 0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 

IlL Vee = 5.5 V. VI = 0.4 V 0-0.1 -0.1 

loi Vee = 5.5 V. Va = 2.25 V -30 -112 -30 -112 

lee Vee = 5.5 V. All inputs at 0 V 3 3 

t All typical values are at Vee = 5 V. T A = 25 De. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF, 

PARAMETER 
FROM TO RL = 500 {l, 

(lNPUTI (OUTPUT) TA = MIN to MAX 

SN54ALS86 SN74ALS86 

MIN Typt MAX MIN Typt 

tpLH A or B 
Y 

7 7 

tpHL (other input low) 6 6 

tpLH A or B 8 8 
Y 

tpHL (other input high) 7 7 

t All typical values are at Vee = 5 v. TA = 25 De. 
NOTE1: For load circuit and voltage waveforms. see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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• Serial·to·Parallel Conversions 

• Parallel Synchronous Loading 

o Right or Left Shifts 

o Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic and 
Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These four-bit registers feature parallel and serial 
inputs, parallel outputs, mode control, and two clock 
inputs. The registers have three modes of operation: 

Parallel (broadside) load 
Shift right (the direction GA toward GD) 
Shift left (the direction GD toward GA) 

Parallel loading is accomplished by applying the four 
bits and taking the mode control input high. The data 
is loaded into the associated flip-flops and appears at 
the outputs after the high-to-Iow transition of the 
Clock-2 input. During loading, the entry of serial data 
is inhibited. 

Shift right is accomplished on the high-to-Iow 
transition of Clock 1 when the mode control is low; 
shift left is accomplished on the high-to-Iow transition 
of Clock 2 when the mode control is high by 
connecting the output of each flip-flop to the parallel 
input of the previous flip-flop (GD to input C, etc.); 
and serial data is entered at input D. The clock input 
may be applied commonly to Clock 1 and Clock 2 if 
both modes can be clocked from the same source. 
Changes at the mode control input should normally 
be made while both clock inputs are low. However, 
conditions described in the last three lines of the 
function table will also ensure that the register 
contents are protected. 

The SN54AS95 is characterized for operation over the 
full military temperature range of - 55 °C to 125°C. 
The SN74AS95 is characterized for operation from 
ooC to 70°C. 

PRODUCT PREVIEW 

TYPES SN54AS95. SN74AS95 
4·81T PARALLEL·ACCESS SHIFT REGISTER 

D2661. DECEMBER 1983 

SN54AS95 ... J PACKAGE 

SN74AS95 ... N PACKAGE 

(TOP VIEW) 

SER IN VCC 
A GA 
B GB 
C GC 
D GD 

MODE ClK 2 
GND ClK 1 

SN54AS95 ... FH PACKAGE 

SN74AS95 ... FN PACKAGE 

(TOP VIEW) 

~ 
a: u 
w U u<! 

<! (J) z >0 

2 

B GB 
NC NC 

C Gc 
NC NC 

D GD 
9 10 11 1213 

w 0 U N 

0 Z Z ~ ~ 
0 (!) ...J ...J 

~ U U 

NC- No internal connection 

Copyright © 1983 by Texas Instruments Incorporated 
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TYPES SN54AS95, SN74AS95 
4·81T PARALLEL·ACCESS SHIFT REGISTER 

FUNCTION TABLE 

INPUTS OUTPUTS 

MODE CLOCKS PARALLEL 
QA QS SERIAL 

CONTROL 2 (L) 1 (R) A B C D 

H H X X X X X X QAO QBO 

H ~ X X a b c d a b 

H ~ X X QBt Qct QDt d QBn QCn 

L L H X X X X X QAO QBO 

L X I H X X X X H QAn 

L X I L X X x' X L QAn 

t L L X X X X X QAO QBO 
~ L L X X X X X QAO QBO 
~ L H X X X X X QAO QBO 
t H L X X X X X QAO QBO 
t H H X X X X X QAO QBO 

tShilting left requires external connection of OB to A, Oc to B, and 0D to C. Serial data is entered at input D. 
H = high level (steady state), L = low level (steady state), X = irrelevant (any input, including transitions). 
~ = transition from high to low level, t = transition from low to high level. 
a, b, c, d = the level of steady-state input at inputs A, B, C, or D, respectively. 

QC 

QCO 
c 

QDn 

QCO 

QBn 

QBn 

QCO 

QCO 

QCO 

QCO 

QCO 

QD 

aDO 
d 

d 

aDO 

°Cn 
oCn 

QDO 

aDO 

aDO 

aDO 

QDO 

OAO' 0BO, 0CO' 0DO = the level of 0A' 0B, 0C' or 0D, respectively, before the indicated steady-state input conditions were established. 
OAn' OBn' OCn' ODn = the level of OA, OS, 0C. or 0D. respectively, before the most-recent ~ transition of the clock. 

logic symbol 

logic diagram (positive logic) 

MODE (6) [6) 

CONTROL 
SERIAL (1) [1) 

INPUT. 

CLOCK 1 (9) [7) 
RIGHT SHIFT 

CLOCK 2 (8) [8) 

LEFT SHIFT 

MODE 

ClKl 

ClK2 

SER 

A 

B 

c 
0 

(2) 
40 

(3) 
40 

(4) 

(5) 

(12) 

(11) °B 

(10) Oc 
00 

DATA INPUTS ~ ________________ -JA~ ______________ ~~ 

(10) [9) 

0A 0B 0c aD, 

~--------------~v~--------------~ 
OUTPUTS 
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TYPES SN54AS95, SN74AS95 
4·81T PARALLEL·ACCESS SHIFT REGISTER 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS95 ........................ - 55°C to 125°C 

SN74AS95 ' ............................ DoC to 70°C 
Storage temperature range ......................................... - 65°C to 1 50°C 

recommended operating conditions 

SN54AS95 SN74AS95 

NOM MAX 
UNIT 

MIN NOM MAX MIN 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

10H High-level output current -2 -2 mA 

IOl low-level output current 20 20 mA 

fclock Clock frequency 0 0 MHz 

tw Pulse duration, ClK high or low ns 

tsu Setup time, data before ClK + ns 

th Hold time after ClK + Data 

Mode (see Figure 1) 
ns 

Clock enable time ClK 1 

(see Figure 1) ClK 2 0 
ns 

0 

Clock inhibit time ClK 1 
ns 

(see Figure 1) ClK 2 0 0 

TA Operating free-air temperature -55 125 0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

TEST CONDITIONS 
SN54AS95 SN74AS95 

PARAMETER 
Typt Typt MIN MAX MIN MAX 

VIK VCC = 4.5 V, II = -18 mA -1.2 -1.2 

VOH VCC = 4.5 V to 5.5 V, 10H = -2mA VCC- 2 VCC-2 

VOL VCC = 4.5 V, 10l = 20 mA 0.35 0.5 0.35 0.5 

II VCC = 5.5 V, VI = 7 V 0.1 0.1 

IIH VCC = 5.5 V, VI = 2.7 V 20 20 

III VCC = 5.5 V, Vil = 0.4 V -0.5 -0.5 

10+ VCC = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

ICCH VCC = 5.5 V 

ICCl VCC = 5.5 V 26.1 26.1 

t All typical values are at Vee = 5 v, T A' = 25°C. 
~The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS' 

Additional information on these products can be obtained from the factory as it becomes available. 

TEXAS 
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V 
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mA 

mA 

mA 

mA 

2-85 



.. 
l> r­en 
l> z 
c 
l> en 
Q 
::D o 
c: 
=i en 

TYPES SN54AS95, SN74AS95 
4·81T PARALLEL·ACCESS SHIFT REGISTER 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

PARAMETER 
FROM TO RL = 500 n, 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS95 SN74AS95 

MIN Typt MAX MIN Typt MAX 

fmax 

tPlH 
elK 

6.4 6.4 
Q 

tpHl 7.1 7.1 

t All typical values are at vee = 5 V, T A = 25°C. 

NOTE1: For load circuit and voltage waveforms, see page 1·12. 

Additional Information on these produces can be obtained from the factory as It becomes available. 

PARAMETER MEASUREMENT INFORMATION 

SE,RIAL --.I 
INPUT 

MODE 

CONTROL -----" I 
INPUT 

CLOCK 1 INPUT ____ J 

CLOCK 2 ___________ '1 

INPUT 

QA ____________ -"J 
OUTPUT 

\.-- - -- -- -- VIH 

. VIL 

_-----VIH 

1"-_____ .1_ - ---,-- VIL 

VIH 

"'----------- VIL 
~---1*_tenable 2 

\'-----"/ 
VOLTAGE WAVEFORMS 

NOTES: A. Input A is at a low level. 
B. VIH = 3.5 V, VIL = 0.3 V. 

FIGURE 1-CLOCK ENABLE, INHIBIT, AND HOLD TIMES 
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TYPES SN54ALS109, SN54AS109, SN74ALS109, SN74AS109 
DUAL J·R POSITlVE·EDGE·TRIGGERED 

FLlP·FLOPS WITH CLEAR AND PRESET 

• Package Options Include Both Plastic and Ceramic 

Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

TYPE 

'ALS109 

'AS109 

description 

TYPICAL MAXIMUM 

CLOCK FREQUENCY 

50 MHz 

129 MHz 

TYPICAL POWER 

DISSIPATION 

PER FLIP-FLOP 

6mW 

29 mW 

These devices contain two independent J-K positive-edge­
triggered flip-flops. A low level at the Preset or Clear inputs sets 
or resets the outputs regardless of the levels of the other inputs. 
When Preset and Clear are inactive (high), data at the J and K 
inputs meeting the setup time requirements are transferred to the 
outputs on the positive-going edge of the clock pulse. Clock 
triggering occurs at a voltage level and is not directly related to 
the rise time of the clock pulse. Following the hold time interval, 
data at the J and K inputs may be changed without affecting the 
levels at the outputs. These versatile flip-flops can perform as 
toggle flip-flops by grounding K and tying J high. They also can 
perform as D-type flip-flops if J and K are tied together. 

The SN54ALS109 and SN54AS109 are characterized for 
operation over the full military temperature range of - 55 °C to 
125 °C. The SN74ALS1 09 and SN74AS1 09 are characterized 
for operation from 0 °C to 70°C. 

PRESET 

L 

H 

L 

H 

H 

H 

H 

H 

FUNCTION TABLE 

(EACH FLlP·FLOP) 

INPUTS 

CLEAR CLOCK J 

H X X 

L X X 

L X X 

H t L 

H t H 

H t L 

H t H 

H L X 

OUTPUTS 

K a a 
X H L 

X L H 

X H* H* 

L L H 

L TOGGLE 

H 00 00 

H H L 

X 00 00 
• The output levels in this configuration are not guaranteed to meet the 

minimum levels for VOH if the lows at Preset and Clear are near VIL 
maximum. Furthermore, this configuration is nonstable: that is, it will not 
persist when Preset or Clear; returns to their inactive (high) level. 

02661, APRIL 1982-REVISED DECEMBER 1983 

SN54ALS109,SN54AS109. 

SN74ALS109,SN74AS109 . 

(TOP VIEW) 

J PACKAGE 

N PACKAGE 

1CLR VCC 
1J 2CLR 

li< 2J 
1CLK 21< 

1Q 20 

GND 

SN54ALS109, SN54AS109 . FHPACKAGE 

SN74ALS109,SN74AS109. FNPACKAGE 

(TOP VIEW) 

Ie: u~ ..,OU U-l 
.- .- Z >'N 

'-R 
1CLK 21< 

NC 
1PRE 

10 2PRE 

100 UIO 0 
.-ZZNN 

(!) 

NC - No Internal connection 

logic symbol 

10 

io 

Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-~ir temperature range: SN54ALS1 09, SN54AS1 09 .................... - 55 °C to 125 °C 

SN74ALS109,SN74AS109 .... ~ ................... O°C~70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °C to 150 °c 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS109, SN74ALS109 
DUAL J.i{ POSITIVE·EDGE·TRIGGERED 
FLlp·FLOPS WITH CLEAR AND PRESET 

recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

IOH High-level output current 

IOl low-level output current 

fclock Clock frequency 

PRE or ClR low 

tw Pulse duration ClK high 

ClK low 

Setup time Data 
tsu PRE or ClR inactive before ClKI 

th Hold time, data after ClK I 

TA Operating free-air temperature 

SN54AlS109 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

-0.4 

4 

0 30 

15 

16.5 

16.5 

15 

10 

0 

-55 125 

SN74AlS109 
UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

2 V 

0.8 V 

-0.4 mA 

8 mA 

0 34 MHz 

15 

14.5 ns 

14.5 

15 
ns 

10 

0 ns 

0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

- l> 
r­
C/) 

l> 
2 
C 

VIK 

VOH 

VOL 

II 

IIH 

III 

IO:t 

ICC 

PARAMETER 

ClK, J, or K 

PRE or ClR 

ClK, J, or K 

PRE or ClR 

ClK, J or K 

PRE or ClR 

TEST CONDITIONS 

Vce = 4.5 V, II = -18 mA 

VCC = 4.5 V to 5.5 V, IOH = ",0.4 mA 

VCC = 4.5 V, IOl = 4 mA 

VCC = 4.5 V IOl = 8 mA 

VCC = 5.5 V. VI = 7 V 

VCC = 5.5 V, . VI = 2.7 V 

VCC = 5.5 V, VI = 0.4 V 

VCC = 5.5 V, Vo = 2.25 V 

VCC = 5.5 V, See Note 1 

SN54AlS109 SN74AlS109 

MIN Typt MAX MIN Typt MAX 

-1.5 -1.5 

VCC-2 VCC-2 

0.25 0.4 0.25 0.4 

0.35 0.5 

0.1 0.1 

0.2 0.2 

20 20 

40 40 

-0.2 -0.2 

-0.4 -0.4 

-10 -60 -10 -60 

2.4 4 2.4 4 

l> tAli typical values are at VCC = 5 V, TA = 25°C. 
C/) *The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
C") NOTE 1: ICC is measured with J. K. ClK. and PRE grounded; then with K, K. ClK, and ClR grounded. 

5; 
C") switching characteristics (see Note 2) c: 
=f 
fA 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF. 

Rl = 500 n. 
TA = MIN to MAX 

SN54AlS109 SN74AlS109 

MIN 

fmax 30 

tplH 
PRE or ClR QorO 

3 

tpHl 5 

tplH 
QorO 

5 
ClK 

7 tPHl 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 
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MAX MIN MAX 

34 

15 3 13 

17 5 15 

18 5 16 

20 7 18 

UNIT 

V 

V 

V 

mA 

I'A 

mA 

mA 

mA 

UNIT 

MHz 

ns 

ns 
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recommended operati~g conditions 

VCC Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

IOH High-level output current 

10l low-level output current 

fctock Clock frequency 

PRE or ClR low 

tw Pulse duration ClK high 

ClK low 

Setup time Data 
tsu 

before ClKI PRE or ClR inactive 

th Hold time, data after ClK I 

TA Operating free-air temperature 

TYPES SN54AS109, SN74AS109 
DUAL J.i{ POSITIVE·EDGE·TRIGGERED 

FLlp·FLOPS WITH CLEAR AND PRESET 

SNS4AS109 SN74AS109 
UNIT 

MIN NOM MAX MIN NOM MAX 

4.5 5 5.5 4.5 5 5.5 V 

2 2 V 

0.8 0.8 V 

-2 -2 mA 

20 20 mA 

0 90 0 105 MHz 

4 4 

4 4 ns 

5.5 5.5 

5.5 5.5 

2 2 
ns 

0 0 ns 

-S5 125 0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise notedl 

PARAMETER TEST CONDITIONS 
SNS4AS109 

MIN Typt MAX 

SN74AS109 
UNIT 

Typt MIN MAX 

VIK Vec = 4.5 V, II = -18 mA -1.2 -1.2 V 

VOH VCC = 4.5 V to 5.5 V, 10H = -2 mmA VCC-2 VCC-2 V 

VOL Vec = 4.S V, IOl = 20 mA 0.25 0.5 0.25 0.5 V 

II VCC = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vec = 5.5 V, VI = 2.7 V 20 20 /LA 

LelK or D -O.S -0.5 
III Vec = 5.5 V, VI = 0.4 V mA I PRE or ClR -1.5 -1.5 

10:1: Vec = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

ICC VCC ~ 5.5 V, See Note 1 11.5 17 11.5 17 mA 

t All typical values are at V CC = 5 V. T A = 25°C. 
~The output conditions have been chosen to produce a current that closely approximates one half of the true short· circuit output current. lOS' 

NOTE 1: ICC is measured with D. ClK. and PRE grounded. then with D. ClK. and ClR grounded. 

switching characteristics (see Note 2l 

Vcc = 4.S V to S.S V. 

Cl = SO pF. 

FROM TO Rl = SOO n. 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = MIN to MAX 

SNS4AS109 SN74AS109 

MIN MAX MIN MAX 

fmax 90 105 MHz 

tPlH 
PRE or ClR QorO 

3 9 3 8 
ns 

tpHl 3.5 11.5 3.5 10.5 

tPlH 
Qoro. 

3.5 10 3.5 9 
ClK ns 

tpHl 4.5 10.5 4.5 9 

NOTE 2: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54ALS112A, SN54AS112, SN74ALS112A, SN74AS112 
DUAL J·K NEGATlVE·EDGE·TRIGGERED FLlp·FLOPS 

WITH CLEAR AND PRESET 

• Fully Buffered to Offer Maximum Isolation from 
External Disturbance 

• Package Options Include Both Plastic and Ceramic 
Carriers in Addition to Plastic and Ceramic DIPs. 

• Dependable Texas Instruments Quality and Reliability 

TYPICAL MAXIMUM 
TYPICAL POWER 

TYPE DISSIPATION 
CLOCK FREQUENCY 

PER FLIP-FLOP 
'ALS112A 50 MHz 6mW 
'AS112 175 MHz 95 mW 

description 

These devices contain two independent J-K negative-edge­
triggered flip-flops. A low level at the Preset or Clear inputs sets 
or resets the outputs regardless of the levels of the other inputs. 
When Preset and Clear are inactive (high). data at the J and K 
inputs meeting the setup time requirements are transferred to the 
outputs on the negative-going edge of the clock pulse. Clock 
triggering occurs at a voltage level and is not directly related to 
the rise time of the clock pulse. Following the hold time interval, 
data at the J and K inputs may be changed without affecting the 
levels at the outputs. These versatile flip-flops can perform as 
toggle flip-flops by tying J and K high. 

The' SN 54ALS 112A and SN 54AS 112 are characterized for 
operation over the full military temperature range of - 55 DC to 
125°C. The SN74ALS 112A and SN74AS 112 are characterized 
for operation from ooC to 70°C. 

FUNCTION TABLE 
INPUTS OUTPUTS 

PRE CLR CLK J K Q Q 
L H X X X H L 
H L X X X L H 
L L X X X H* H* 
H H I L L QO 00 
H H I H L H L 
H H I L H L H 
H H I H H TOGGLE 
H H H X X 00 00 

"The output levels in this configuration are not guaranteed to meet the minimum levels 

for VOH if the lows at Preset and Clear are near VIL maximum. Furthermore. this 

configuration is nonstable; that is. it will not persist when either Preset or Clear returns 
to its inactive (high) level. 

02661. APRIL 1982 - REVISED DECEMBER 1983 

SN54ALS112A, SN54AS112 • J PACKAGE 

SN74ALS112A. SN74AS112 . N PACKAGE 

ITOP VIEW) 

1CLK Vce 
1 K 1 eLR 
1J 2CLR 

1PRE 2CLK 
10 2K 
15 2J 
20 2 PRE 

GND"--i,;;~......;;;.t-'20 

SN54ALS112A, SN54AS112 

SN74ALS112A. SN74AS112 

(TOP VIEW) 

1J 
1PRE 

NC 
10 
16 

:J ul5 
~·u u uu 

.-Z>'-

100 u 0l~ NZZNa.. 
<.!) N 

NC - No internal connection 

logic symbol 

1 PRE 
1J 

1CLK 

2J 
2CLK 

2K 

2CLR 

FH PACKAGE 

FN PACKAGE 

2CLR 
2CLK 
NC 
2K 
2J 

10 

10 

20 

Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. VCC ................................................................ 7 V 
Input voltage .................................................................... " 7 V 
Operating free-air temperature range:SN54ALS 112A, SN54AS112 . . . . . . . . . . . . . . . . . . .. - 55°e to 125°C 

SN74ALS112A. SN74AS112 . . . . . . . . . . . . . . . . . . . . ... O°C to 70°C 
Storage temperature range 

Copyright © 1982 by ,Texas Instruments Incorporated 
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TYPES SN54ALS112A, SN74ALS112A 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlp·FLOPS 
WITH CLEAR AND PRESET 

recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

IOH High-level output current 

IOl low-level output current 

fclock Clock frequency 

PRE or ClR low 

tw Pulse duration ClK high 

ClK low 

Setup time Data 
tsu before ClKI PRE or ClR inactive 

th Hold time, data after ClKI 

TA Operating free-air temperature 

SN54ALS112A 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

-0.4 

4 

0 25 

15 

20 

20 

25 

22 

0 

- 55 125 

SN74ALS112A 
UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

2 V 

0.8 V 

-0.4 mA 

8 mA 

0 30 MHz 

10 

16.5 ns 

16.5 

22 
ns 

20 

0 ns 

0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

l> 
r­
en 
l> 
:2 
C 
l> 
en 
Q 
::0 
C') 

C 
~ 
en 

TEST CONDITIONS 
SN54AlS112A SN74ALS 112A 

PARAMETER Typt Typt MIN MAX MIN MAX 

VIK VCC = 4.5 V, II = -18 mA -1.5 -1.5 

VOH VCC = 4.5 V to 5.5 V, IOH = - 0.4 rnA VCC-2 VCC-2 

VCC = 4.5 V, IOl = 4 mA 0.25 0.4 0.25 0.4 
VOL 

VCC = 4.5 V IOl = 8 mA 0.35 0.5 

J, K, or ClK 0.1 0.1 
II VCC = 5.5 V, VI = 7 V 

PRE or ClR 0.2 0.2 

J, K, or ClK 20 20 
IIH 

PRE or ClR 
VCC = 5.5 V, VI = 2.7 V 

40 40 

J, K, or ClK -0.2 -0.2 
III VCC = 5.5 V, VI = 0.4 V 

PRE or ClR -0.4 -0.4 

IO~ VCC = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

ICC VCC = 5.5 V, See Note 1 2.5 4.5 2.5 4.5 

tAli typical values are at VCC = 5 V, TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

NOTE 1: ICC is measured with J, K, ClK, and PRE grounded, then with J, K, ClK, and ClR grounded. 

switching characteristics (see Note 2) 

VCC = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO Rl = 500 fl, 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS112A SN74ALS112A 

MIN MAX MIN MAX 

f rnax 25 30 

tplH 
PRE or ClR a orO 

3 20 3 15 

22 18 tpHl 4 4 

tplH 
aorO 

3 18 3 15 
ClK 

tpHl 5 23 5 19 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS112, SN74AS112 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLIP·FLOPS 

WITH CLEAR· AN 0 PRESET 

recommended operating conditions 

SN54AS112 SN74AS112 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 mA 

IOl low-level output current 20 20 mA 

fclock Clock frequency 0 0 MHz 

PRE or ClR low 

tw Pulse duration ClK high ns 

ClK low 

Setup time Data 
tsu 

PRE or ClR inactive 
ns 

before ClKI 

th Hold time, data after ClKI ns 

TA Operating free-air temperature -55 125 0 70 °C 

electrical characteristics ~ver recommended operating free-air temperature range (unless otherwise noted) 

SN54AS112 SN74AS112 
PARAMETER TEST CONDITIONS 

MIN Typt MAX MIN TYpt MAX 

VIK VCC = 4.5 V, II = -18 mA -1.2 -1.2 

VOH VCC = 4.5 V to 5.5 V, 10H = -2 mA VcC-2 VCC-2 

Val VCC = 4.5 V, 10l = 20 mA 0.35 0.5 0.35 0.5 

J or K 0.1 0.1 

II PRE or ClR VCC = 5.5 V, VI = 7 V 0.5 0.5 

ClK 0.5 0.5 

J or K 0.02 0.02 

IIH PRE or ClR VCC = 5.5 V, VI = 2.7 V 0.1 0.1 

ClK 0.1 0.1 

J or K -1 -1 

III PRE or ClR VCC = 5.5 V, VI = 0.4 V -5.5 -5.5 

ClK -5 -5 

10 :.- VCC = 5.5 V, Va = 2.25 V -30 -112 -30 -112 

ICC VCC = 5.5 V, See Note 1 38 38. 

NOTE 1: ICC is measured with D, ClK, and PRE grounded, then with J, K, ClK, and PRE grounded, with K, K, ClK, and ClR grounded. 

switching characteristics (see Note 2) 

VCC = 4.5 V to 5.5 V, 

Cl = 50 pF, 

FROM TO Rl = 500O, 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS112 SN74AS112 

MIN Typt MAX MIN Typt MAX 
fmax \ 175 175 

tPlH 
PRE or ClR QorO 

3 3 

4 4 tpHl 

tPlH 
QorQ 

3 3 
ClK 

4 4 tpHl 

t All typical values are at VCC ; 5 V, TA ; 25 DC. 
~The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS. 
NOTE 2: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS113A, SN54AS113, SN74ALS113A, SN74AS113 
DUAL J·I( NEGATIVE·EDGE·TRIGGERED FLlp·FLOPS WITH PRESET 

• Fully Buffered to Offer Maximum Isolation from 
External Disturbance 

• Package Options Include Both Plastic and Ceramic 
Carriers in Addition to Plastic and Ceramic DIPs. 

o Dependable Texas Instruments Quality and Reliability 

TYPICAL POWER 

TYPE 
TYPICAL MAXIMUM 

DISSIPATION 
CLOCK FREQUENCY 

PER FLIP-FLOP 

'ALS113A 40 MHz (CL = 15 pF) 6mW 
'ASl13 175 MHz (CL = 50 pF) 95 mW 

description 

These devices contain two independent J-K negative-edge­
triggered flip-flops. A low level at the Preset input sets the 
outputs regardless of the levels of the other inputs. When Preset 
(PRE) is inactive (high). data at the J and K inputs meeting the 
setup time requirements are transferred to the outputs on the 
negative-going edge of the clock pulse. Clock triggering occurs at 
a voltage level and is not directly related to the rise time of the 
clock pUlse. Following the hold time interval, data at the J and K 
inputs may be changed without affecting the levels at the 
outputs. These versatile flip-flops can perform as toggle flip-flops 
by tying J and K high. 

The SN54ALS113A and SN54ASl13 are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74ALSl13A and SN74ASl13 are characterized 
for operation from O°C to 70°C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

PRE CLK J K 0 a 
L x X X H L 

H ~ L L 00 00 
H ~ H L H L 

H ~ L H L H 

H ~ H H TOGGLE 

H H X X 00 00 

02661, APRIL 1982-REVISED DECEMBER 1983 

SN54ALSl13A, SN54AS113. . J PACKAGE 
SN74ALSl13A, SN74ASl13. . N PACKAGE 

(TOP VIEW) 

1CLK VCC 
1 K 2CLK 
1J 2K 

1PRE 
10 
10 

GND 

SN54ALSl13A, SN54AS113 . 
SN74ALSl13A, SN74ASl13 . 

(TOP VIEW) 

1J 4 
NC 4 

1 PRE 6 

NC 7 
1Q B 

3 '2 1 2019 

9 10111213 

10 0 U 10 0 
.-ZZNN 

t:l 

2J 
2PRE 
20 
25 

FH PACKAGE 
FN PACKAGE 

2K 
NC 
2J 
NC 
2PRE 

NC - No internal connection 

logic symbol 

1~ 

1J 

1CLK 

lK 
2PR£ 

2J 

2CLK 

2K 

Pin numbers shown are for J and N packages, 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC ................................................................ 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range:SN54ALS 113A, SN54AS 113 ........ . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS113A, SN74ASl13 ....................... DoC to 70°C 
Storage temperature range .................................... :............ - 65°C to 1 50°C 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS113A, SN74ALS113A 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlp·FLOPS WITH PRESET 

recommended operating conditions 

SN54ALS113A SN74ALS113A 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

IOL Low-level output current 4 8 mA 

fclock Clock frequency 0 25 0 30 MHz 

PRE low 15 10 

tw Pulse duration ClK high 20 16.5 ns 

CLK low 20 16.5 

Setup time Data 25 22 
tsu before CLKl PRE inactive 22 20 

ns 

th Hold time. data after ClK~ 0 0 ns 

TA Operating free-air temperature -55 125 0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

- :t> .­en 
:t> z 
C 
:t> en 
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:D o 
c 
=t en 

SN 54ALS 113A SN74ALS113A 
PARAMETER TEST CONDITIONS 

Typt Typt MIN MAX MIN MAX 

VIK VCC = 4.5 V. II = -18 mA -1.5 -1.5 

VOH VCC = 4.5 V to 5.5 V. IOH = -0.4 mA VCC-2 VCC-2 

VCC = 4.5 V. IOl = 4 mA 0.25 0.4 0.25 0.4 
VOL 

VCC = 4.5 V. IOl = 8 mA 0.35 0.5 

J. K. or ClK 0.1 0.1 
II VCC = 5.5 V. VI = 7 V 

0.2 0.2 PRE 

J. K. or CLK 20 20 
IIH 

PRE 
Vce = 5.5 V. VI = 2.7 V 

40 40 

J. K. or ClK -0.2 -0.2 
III Vee = 5.5 V. VI = 0.4 V 

PRE -0.4 -0.4 

lot Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 

ICC VCC = 5.5 V. See· Note 1 2.5 4.5 2.5 4.5 

tAli typical values are at VCC = 5 V. T A = 25 cc. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 

NOTE 1: ICC is measured with J. K. ClK. and PRE grounded. then with J. K. ClK. and ClR grounded. 

switching characteristics (see Note 2) 

VCC = 4.5 V to 5.5 V. 

CL = 50 pF. 

'FROM TO RL = 500 fl. 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS113A SN74ALS113A 

MIN MAX MIN MAX 

fmax 25 30 

tplH 
PRE QorO 

3 17 3 14 

20 16 tpHl 4 4 

tplH 
QorO 

3 18 3 15 
ClK 

23 19 tpHl 5 5 

NOTE 2: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54AS113, SN74AS113 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlp·FLOPS WITH PRESET 

recommended operating conditions 

SN54AS113 SN74AS113 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

10H High-level output current -2 -2 rnA 

10l low-level output current 20 20 rnA 

fclock Clock frequency 0 0 MHz 

PRE low 

tw Pulse duration ClK high ns 

ClK low 

Setup time Data 
tsu 

before ClKI PRE inactive 
ns 

th' Hold time, data after ClKI ns 

TA Operating free-air temperature -55 125 0 70 °C 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS113 SN74AS113 

Typt Typt MIN MAX MIN MAX 

VIK VCC = 4.5 V, II = -18 rnA -1.2 -1.2 

VOH VCC = 4.5 V to 5.5 V, IOH = -2 rnA VCC-2 VCc-2 

VOL VCC = 4.5 V, IOl = 20 rnA 0.35 0.5 0.35 0.5 

J or K 0.1 0.1 

II PRE VCC = 5.5 V, VI = 7 V 0.5 0.5 

ClK 0.5 0.5 

J or K 0.02 0.02 

IIH PRE VCC = 5.5 V, VI = 2.7 V 0.1 0.1 

ClK 0.1 0.1 

J or K -1 -1 

III PRE VCC = 5.5 V, VI = 0.4 V -5.5 -5.5 

ClR -5 -5 

lOt VCC = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 

ICC VCC = 5.5 V, See Note 1 38 38 

NOTE 1: ICC is measured with 0, ClK, and PRE grounded, then with 0, ClK, and ClR grounded. 

switching characteristics (see Note 2) 

VCC = 4.5 V to 5.5 V. 

Cl = 50 pF. 

FROM TO Rl = 5000, 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS113 SN74AS113 

MIN Typt MAX MIN Typt MAX 

fmax 175 175 

tplH 
PRE QorQ 

3 3 

tpHl 4 4 

tplH 
QorQ 

3 3 
ClK 

tpHl 4 4 

t All typical values are at VCC = 5 V, T A = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
NOTE 2: For load circuit and voltage waveforms, see page 1-12. 
Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS114A, SN54AS114, SN74ALS114A, SN74AS114 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 

• Fully Buffered to Offer Maximum Isolation from 
External Disturbance 

• Package Options Include Both Plastic and Ceramic 
Carriers in Addition to Plastic and Ceramic DIPs. 

• Dependable Texas Instruments Quality and Reliability 

TYPE 
TYPICAL MAXIMUM 
CLOCK FREQUENCY 

'ALS114A 40 MHz (CL = 15 pF) 
'AS114 175 MHz (CL = 50 pF) 

description 

TYPICAL POWER 
DISSIPATION 
PER FLIP-FLOP 
6mW 
95 mW 

These devices contain two independent J-K negative-edge­
triggered flip-flops. A low level at the Preset or Clear inputs sets 
or resets the outputs regardless of the levels of the other inputs. 
When Preset and Clear are inactive (high), data at the J and K 
inputs meeting the setup time requirements are transferred to the 
outputs on the negative-going edge of the clock pulse. Clock 
triggering occurs at a voltage level and is not directly related to 
the rise time of the clock pulse. Following the hold time interval, 
data at the J and K inputs may be changed without affecting the 
levels at the outputs. These versatile flip-flops can perform as 
toggle flip-flops by tying J and K high. 

The SN54AlSl14A and SN54ASl14 are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74AlSl14A and SN74ASl14 are characterized 
for operation from O°C to 70°C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

PRE CLR CLK J K Q Q 

L H X X X H L 

H L X X X L H 

L L X X X H* H* 

H H ~ L L QO 00 
H H ~ H L H L 

H H ~ L H L H 

H H ~ H H TOGGLE 

H H H X X QO 00 

"The output levels in this configuration are not guaranteed to meet the minimum levels for 

VOH if the lows at Preset and Clear are near VIL maximum. Furthermore, this configuration 
is nonstable; that is, it will not persist when either Preset Or Clear returns to its inactive 

(high) level. 

02661, APRIL 1982-REVISED DECEMBER 1983 

SN54ALS114A, SN54AS114 _ 
SN74ALS114A. SN74AS114 _ 

(TOP VIEW) 

J PACKAGE 
N PACKAGE 

ClR VCC 
1K ClK 
1J 2K 

1PRE 
1Q 
1Q 

GND -... __ ---'-

2J 

SN54ALS114A. SN54AS114 . FH PACKAGE 
SN74ALS114A, SN74AS114 . FN PACKAGE 

(TOP VIEW) 

3 2 1 2019 

100 U 100 
.... ZZNN 

(!) 

NC - No internal connection 

logic symbol 

CLR 
eLK 

1m 
1J 

1K 

2m 
2J 

2K 

2K 
NC 
2J 
NC 
2PRE 

10 

1fi 

20 

2fi 

Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC ................................................................ 7 V 
Input voltage ....................... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range:SN54AlS 114A, SN54AS 114 " . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74AlSl14A, SN74ASl14 . . . . . . . . . . . . . . . . . . . . . .. OOC to 70°C 
Storage temperature range ................................................. - 65°C to 150 °C 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS114A, SN74ALS114A 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLlp·FLOPS 
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 

recommended· operating conditions 

SN54AlS114A SN74AlS114A 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

IOl low-level output current 4 8 mA 

fclock Clock frequency 0 25 0 30 MHz 

PRE or ClR low 15 10 

tw Pulse duration ClK high 20 16.5 ns 

ClK low 20 16.5 

Setup time Data 25 22 
tsu before ClKI PRE or ClR inactive 22 20 

ns 

th Hold time, data after ClKI 0 0 ns 

TA Operating free-air temperature -55 125 0 70 °c 

electrical characteistics over recommended operating free-air temperature range (unless otherwise noted) 

SN 54AlS 114A SN74AlS114A 
PARAMETER TEST CONDITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK VCC = 4.5 V, II = -18 mA -1.5 -1.5 V 

VOH VCC = 4.5 V to 5.5 V, 10H = -0.4 mA VCC-2 VCC-2 V 

VCC = 4.5 V, 10l = 4 mA 0.25 0.4 
Val VCC = 4.5 V, 

V 
IOl = 8 mA 0.35 0.5 

J, K, or ClK 0.1 0.1 
mA' II 

PRE or ClR 
VCC = 5.5 V, VI = 7 V 

0.2 0.2 

J, K, or ClK 20 20 
IIH 

PRE or ClR 
VCC = 5.5 V, VI = 2.7 V 

40 40 
I'A 

J, K, or ClK -0.2 -0.2 
III VCC = 5.5 V, VI = 0.4 V mA 

PRE or ClR -0.4 -0.4 

lot VCC = 5.5 V, Va = 2.25 V -30 -112 -30 -112 mA 

ICC VCC = 5.5 V, See Note 1 2.5 4.5 2.5 4.5 mA 

t All typical values are at VCC = 5 V, T A = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS. 

NOTE 1: ICC is measured with J, K, ClK, and PRE grounded, then with J, K, ClK, and ClR grounded. 

switching characteristics (see Note 2) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

PARAMETER 
FROM TO Rl = 500 n, 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AlS114A SN74AlS114A 

MIN 

fmax 25 

tplH 
PRE or ClR QorD 

3 

tpHl 4 

tplH 
Q orO 

3 
ClK 

tpHl 5 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ASl14, SN74ASl14 
DUAL J·I( NEGATIVE·EDGE·TRIGGERED FLlp·FLOPS 

WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 

recommended operating conditions 

SN54ASl14 SN74ASl14 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

10H High-level output current -2 -2 rnA 

10l low-level output current 20 20 rnA 

fclock Clock frequency 0 0 MHz 

PRE or ClR low 

tw Pulse duration ClK high ns 

ClK low 

Setup time Data 
tsu before ClKI PRE or ClR inactive 

ns 

th Hold time. data after ClKI ns 

TA Operating free-air temperature -55 125 0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unle,ss otherwise noted) 

SN54ASl14 SN74ASl14 
PARAMETER TEST CONDITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

V1K VCC = 4.5 V. II = -18 rnA -1.2 -1.2 V 

VOH VCC = 4.5 V to 5.5 V. 10H = -2 rnA VCC-2 VCC-2 V 

VOL VCC = 4.5 V. 10l = 20 rnA 0.35 0.5 0.35 0.5 V 

J or K 0.1 0.1 

PRE 0.5 0.5 
II VCC = 5.5 V. VI = 7 V 1 1 

rnA 
ClR 

ClK 1 1 

J or K \ 0.02 0.02 

PRE 0.1 0.1 
IIH VCC = 5.5 V. VI = 2.7 V 

0.2 0.2 
rnA 

ClR 

ClK 0.2 0.2 

J or K -1 -1 

PRE -5.5 -5.5 
III VCC = 5.5 V. VI = 0.4 V rnA 

ClR -11.5 -11.5 

ClK -10.5 -10.5 

10i: VCC = 5.5 V. Va = 2.25 V -30 -112 -30 -112 rnA 

ICC VCC = 5.5 V. See Note 1 38 38 rnA 

t All typical values are at VCC = 5 V. T A = 25°C. . 
i:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 

NOTE 1: ICC is measured with J. K. ClK,and PRE grounded, then with J, K. ClK. and ClR grounded. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS114, SN74AS114 
DUAL J·K NEGATIVE·EDGE·TRIGGERED FLIP FLOPS 
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK 

switching characteristics (see Note 2) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

RL = 500 n. 
TA = MIN to MAX 

SN54AS114 SN74AS114 

MIN 

fmax 
tplH 

PRE or ClR QorO 
tpHl 

tplH 
ClK QorQ 

tpHl . 

t All typical values are at Vce = 5 V. T A = 25°e. 
NOTE 2: For load Circuit and voltage waveforms. see page 1-12. 
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TYPES SN54ALS131, SN54AS131, SN74ALS131, SN74AS131 
3·LlNE TO B·LlNE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS 

• Combines Decoder and 3-Bit Address Register 

• Incorporates 2 Enable Inputs to Simplify Cascading 

e Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

The ' AlS 131 and 'AS 131 are three-line to eight-line 
decoders/demultiplexers with registers on the three address 
inputs. When the clock input (ClK) goes from low to high, 
the' AlS 131 and 'AS 131 act as decoders/demultiplexers 
and the address present at the select inputs (A, B, and C) 
is stored in the registers. Further address changes are 
ignored until the next transition of ClK. The output enable 
controls, G 1 and <32. control the state of the outputs 
independently of the select or ClK inputs. All of the outputs 
are high unless G 1 is high and <32 is low. The' AlS 131 and 
, AS 131 are ideally suited for implementing glitch-free 
decoders in strobed (stored-address) applications in bus­
oriented systems. 

The SN54AlS131 and SN54AS131 are characterized for 
operation over the full military temperature range of - 55°C 
to 125°C. The SN74AlS131 and SN74AS131 are 
characterized for operation from ooC to 70°C. 

logic symbols (alternatives) 

ClK 
(4) XIV 

C8 

0 YO 
A 

B 2 
2 

C 

4 

G1 5 Y5 
G2 

EN 
Y6 

7 Y7 

Pin numbers shown are for J and N packages. 

02661. APRIL 1982-REVISED DECEM8ER 1983 

SN54ALS131. SN54AS131 .•• J PACKAGE 

SN74ALS131. SN74AS131 ... N PACKAGE 

(TOP VIEW) 

A 
B 
C 

ClK 
<32 
G1 
Y7 

GND 

1 U16 

2 15 

3 14 
4 13 

=5 12 

6 11 

7 10 

8 9tJ 

VCC 
YO 
Y1 
Y2 
Y3 
Y4 
Y5 
Y6 

SN54ALS131. SN54AS131 ... FH PACKAGE 

SN74ALS131. SN74AS131 ... FN PACKAGE 

A 

B 

C 

G1 

G2 

ClK 
NC 
<32 
G1 

(TOP VIEW) 

U 
U Uo 

IXl<{Z» 

!'OUCCIO 
>ZZ» 

(!) 

NC - No internal connection 

DMUX 

Yl 
Y2 
NC 
Y3 
Y4 

Y6 

Y7 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS131, SN54AS131, SN74ALS131, SN74AS131 
3·L1NE TO 8·L1NE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS 

logic diagram (positive logic) 

ENABLE {02 
INPUTS 

G1 

SELECT 

INPUTS 

ClK 

A 

B 

C 

(15) 
VO 

(14) 
V1 

(13) 
V2 

(12) 
V3 

DATA 

(11) OUTPUTS 
V4 

(10) 
V5 

(9) 
V6 

(7) 
V7 

Pin numbers shown are for J and N packages. 

FUNCTION TABLE 

INPUTS 

ClK ENABLE SELECT OUTPUTS 

G1 G2 C B A VO V1 V2 V3 V4 V5 V6 V7 
X X H X X X H H H H H H H H 

X l X X X X H H H H H H H H 

t H L L L L L H H H H H H H 

t H L L L H H L H H H H H H 

t H L L H L H H L H H H H H 

t H L L H H H H H L H H H H 

t H L H L L H H H H L H H H 

t H L H L H H H H H H L H H 

t H L H H L H H H H H H L H 

t H L H H H H H H H H H H L 

L OUTPUTS CORRESPONDING 

or H L X X X TO STORED ADDRESS, L; 

H ALL OTHERS, H 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

2-104 

Supply voltage, Vee ................................................................. 7 V 
Input voltage ................................................. '. . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS131, SN54AS131 .................... - 55°C to 125°C 

. SN74ALS131, SN74AS131 ........................ ooe to 70°C 
Storage temperature. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50°C 

TEXAS 
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TYPES SN54ALS131, SN14ALS131 
3·LlNE TO B·LlNE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS 

recommended operating conditions 

SN54ALS131 . SN74ALS131 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

IOl low-level output current 4 8 mA 

fclock elock frequency 0 40 0 50 MHz 

I elK high 12.5 10 
tw Pulse duration I elK low 12.5 

ns 
10 

tsu Setup time at A. B. and e before elK t 15 10 ns 

th Hold time at A. B. and e after elK t 0 0 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS131 SN74AlS131 
PARAMETER TEST CONDITIONS 

Typt TYpt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

VOH Vee = 4.5 V to 5.5 V. IOH = -0.4 mA Vee- 2 Vee- 2 V 

Vee = 4.5 V. 10l = 4 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V. 10l = 8 mA 0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 /LA 

III Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 mA 

lot Vee = 5.5 V. Va = 2.25 V -30 -112 -30 -112 mA 

lee Vee = 5.5 V 5 11 5 11 mA 

"tAli typical values are at Vee; 5 v. TA ; 25°e. . 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current. lOS' 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

Cl = 50 pF. 

FROM TO Rl = 500 fl. 
UNIT PARAMETER 

TA = MIN to MAX (INPUT) (OUTPUT) 

SN54ALS131 SN74ALS131 

MIN MAX MIN MAX 

fmax 40 50 MHz 

tplH 8 28 8 25 
elK y ns 

tpHl 7 24 7 20 

tPlH 7 24 7 20 
Gl y ns 

tpHl 6 20 6 17 

tplH 
G2 

5 18 5 15 
Y ns 

tpHl 5 18 5 15 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 

en 
!::: 
::> 
u 
a: 
U 
en « 
c 
2 « 
en 
...J « 
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TYPES SN54AS131, SN74AS131 
3·LlNE TO B·LlNE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS 

recommended operating conditions 

SN54AS131 SN74AS131 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

10H High-level output current -2 -2 mA 

10l low-level output current 20 20 mA 

fclock elock frequency MHz 

tw Pulse duration 
I elK high 

ns 
I elK low 

tsu Setup time at A. B. and e before elK t ns 

th Hold time at A. B. and e after elK t ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS131 SN74AS131 
PARAMETER TEST CONDITIONS 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.2 .-1.2 

VOH Vee = 4.5 V to 5.5 V. 10H = -2 mA vee- 2 vee- 2 

VOL Vee = 4.5 V. 10l = 20 mA 0.35 0.5 0.35 0.5 

II Vee = 5.5 V. VI = 7 V .. IIH Vee = 5.5 V. VI = 2.7 V 

III Vee = 5.5 V. VI = 0.4 V 

lot Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 

l> lee Vee = 5.5 V 16 16 

r­
CJ) t All typical values are at Vee ~ 5 V. TA ~ 25°e. 

~The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

l> 
2 
C 

l> 
CJ) 

(') 

:0 
(') 
c 
=i 
CJ) 

switching characteristics (see Note 1) 

PARAMETER 
FROM 

(INPUT) 

fmax 
tplH 

elK 
tpHl 

tpLH 
G1 

tpHl 

tplH 
G2 

tpHl 

tAli typical values are at Vee ~ 5 V. TA ~ 25°e. 

TO 

(OUTPUT) 

y 

y 

Y 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 

PRODUCT PREVIEW 
This page contains Information on 8 product under 

2 -1 a 6 development. T exe. In.trument. re.erv .. the right to 
change or discontinue this product without notics. 

TEXAS 
INSTRUMENTS 

Vcc = 4.5 V to 5.5 V. 

Cl = 50 pF. 

RL = 500 n. 
TA = MIN to MAX 

SN54AS131 SN74AS131 

MIN Typt MAX MIN TYpt 

5.4 5.4 

5.3 5.3 

6.2 6.2 

5.6 5.6 

5.4 5.4 

5.3 5.3 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

MAX 

UNIT 

V 

V 

V 

mA 

/LA 
mA 

mA 

mA 

UNIT 

MHz 

ns 

ns 

ns 
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o Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

o Dependable Texas Instruments Quality 
and Reliability 

description 

These devices contain a single 1 3-input NAND gate. 
They perform the boolean functions in positive logic: 

Y = A·B·C·D·E·F·G·H·I·j·K·L·M 

Y = A+B+C+D+E+F+G+H+T+J+K+L+M 

The SN54ALS133 is characterized for operation 
over the full military temperature range of - 55°C to 
125°C. The SN74ALS133 is characterized for 
operation from 0 °C to 70°C. 

FUNCTION TABLE 

INPUTS A THRU M 

All inputs H 

One or more inputs L 

logic symbol 

A 
(1) 

(2) 

c 
(3) 

(4) 
0 

(5) 

(6) 

(7) 
G 

H 

K 

(10) 

(11) 

(12) 

(13) 

(14) 

M (15) 

& 

Pin numbers shown are for J and N packages. 

OUTPUT 
y 

L 

H 

(9) y 

TEXAS 
INSTRUMENlS 

TYPES SN54ALS133, SN74ALS133 
13·INPUT POSITIVE·NAND GATES 

D2661. APRIL 1982-REVISION DECEMBER 1983 

SN54ALS133 ... J PACKAGE 

SN74ALS133 ... N PACKAGE 

(TOP VIEW) 

A VCC 
B M 
C 
D 
E j 

F I 
G H 

GND Y 

SN54ALS133 ... FH PACKAGE 

SN74ALS133 ... FN PACKAGE 

C 
D 

NC 
E 
F 

(TOP VIEW) 

(!)ClU>-::r: 
22 
(!) 

NC - No internal connection 

L 
K 
NC 
j 

Copyright © 1982 by Texas Instruments Incorporated 
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lEI 
» r-
o 
» z 
c 
» o 
~ 
:D 
(') 
c 
=t 
o 

TYPES SN54ALS133, SN74ALS133 
13·INPUT POSITIVE·NAND GATES 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage ............................................................... : . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS133 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS133 .................................. ooe to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54ALS133 SN74ALS133 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

IOl low-level output current 4 8 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS133 SN74ALS133 

Typt Typt UNIT 
MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

VOH Vee = 4.5 V to 5.5 V IOH = -0.4 mA vee- 2 vee- 2 V 

Vee = 4.5 V, IOl = 4 mA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V IOl = 8 mA 0.35 
V 

0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 /LA 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

lot Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

leeH Vee = 5.5 V, VI = OV 0.24 0.34 0.24 0.34 mA 

leel Vee = 5.5 V, VI = 4.5 V 0.56 0.8 0.56 0.8 mA 

tAli typical values aree at Vee = 5 V, TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS. 

switching characteristics (see Note 1) 

VCC = 4.5 V to 5.5 V 

CL = 50 pF, 
I FROM TO RL = 500 {} 

PARAMETER UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS133 SN74ALS133 

MIN MAX MIN MAX 

tpLH Any Y 3 14 3 11 ns 

tPHl Any Y 5 28 5 25 ns 

NOTE 2: For load Circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS137, SN54AS137, SN74ALS137, SN74AS137 
3·LlNE TO 8·LI~JE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES 

o Combines Decoder and 3·Bit Address Latch 

• Incorporates 2 Output Enables to Simplify Cascading 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

description 

The 'ALS137 and 'AS137 are three-line to eight-line 
decoder/demultiplexer with latches on the three address inputs. 
When the latch-enable input (GI) is low, the 'ALS137 and 'AS137 
acts as a decoder/demultiplexer. When GI goes from low to high, 
the address present at the select inputs (A, B, and C) is stored 
in the latches, Further address changes are ignored as long as GL 
remains high. The output enable controls, G 1 and (32, control the 
outputs independently of the select or latch-enable inputs, All of 
the outputs are forced high if G 1 is low or <32 is high. The' ALS 137 
and 'AS137 are ideally suited for implementing glitch-free 
decoders in strobed (stored-address) applications in bus-oriented 
systems. 

The SN54ALS137 and SN54AS137 are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74ALS137 and SN74AS137 are characterized for 
operation from ooC to 70°C, 

logic symbols (alternatives) 

Pin numbers shown are for J and N packages. 

02661, APRIL 1982-REVISED DECEM8ER 1983 

SN54ALS137. SN54AS137 ... J PACKAGE 

SN74ALS137. SN74AS137 ... N PACKAGE 

(TOP VIEW) 

A Vce 
B YO 
C Y1 

GL Y2 
G2 Y3 
G1 Y4 
Y7 Y5 

GND Y6 

SN54ALS137, SN54AS137 ... FH PACKAGE 

SN74ALS137. SN74AS137 .•. FN PACKAGE 

(TOP VIEW) 

C 
GI. 
NC 
<32 
G1 

U 
U UO 

IIl<l:Z>>-

r--OU(,OL() 
>-zz>->­

(!) 

NC - No internal connection 

Y1 
Y2 
NC 
Y3 
Y4 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS137, SN54AS137, SN74ALS137, SN74AS137 
3·LlNE TO B·LlNE DECODERSIDEMULTIPLEXERS WITH ADDRESS LATCHES 

logic diagram (positive logic) 

SELECT 
INPUTS 

LATCH { (4) 
ENABLE Gl 

{

G2 (5) 

OUTPUT 
ENABLES (6) 

G1 

Pin numbers shown are for J and N packages. 

FUNCTION TABLE 

INPUTS 
OUTPUTS 

ENABLE SELECT 

GL G1 (32 C B A VO V1 V2 V3 V4 V5 V6 V7 

X X H X X X H H H H H H H H 

X L X X X X H H H H H H H H 

L H L L L L L H H H H H H H 

L H L L L H H L H H H H H H 

L H L L H L H H L H H H H H 

L H L L H H H H H L H H H H 

L H L H L L H H H H L H H H 

L H L H L H H H H H H L H H 

L H L H H L H H H H H H L H 

L H L H H H H H H H H H H L 

H H L X X 
X Output corresponding to stored 

address, L; all others, H 

V1 

V2 

V6 

DATA 
OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

2-110 

Supply voltage, Vee ........................ " ............. , .................. -......... 7 V 
Input voltage .................................................................•.... , 7 V 
Operating free-air temperature range: SN54ALS137, SN54AS137 .................... - 55°C to 125°C 

SN74ALS137, SN74AS137 ........................ ooe to 70°C 
Storage temperature. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 150 DC 

TEXAS 
INSTRUMENTS 
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TYPES SN54ALS137, SN74ALS137 
3·LlNE TO B·LlNE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES 

recommended operating conditions 

SN54AlS137 SN74AlS137 

MAX NOM 
UNIT 

MIN NOM MIN MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

V,H High-level input voltage 2 2 V 

V,l low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 rnA 

IOl low-level output current 4 8 rnA 

tw Pulse duration. GL low 15 10 ns 

tsu Setup time at A. B. and e before GLI 15 10 ns 

th Hold time at A. B. and e after GLI 5 5 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlS137 SN74AlS137 UNIT 
PARAMETER TEST CONDITIONS 

MIN Typt MAX MIN Typt MAX 

V,K Vee = 4.5 V. " = 
-18 rnA -1.5 -1.5 V 

VOH Vee = 4.5 V to 5.5 V. IOH = -0.4 mA Vee-2 Vee-2 V 

VOL 
Vee = 4.5 V. IOL = 4 rnA 0.25 0.4 0.25 0.4 

Vee = 4.5 V. IOL = 8 rnA 
V 

0.35 0.5 

" 

Vee:: 5.5 V. V, = 7 V 0.1 0.1 rnA 

"H Vee = 5.5 V. V, = 2.7 V 20 20 p.A 

',L Vee = 5.5 V. V, = 0.4 V -0.1 -0.1 rnA 

IO~ Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 rnA 

lee Vee = 5.5 V 5 11 5 11 rnA 

tAli typical values are at Vee = 5V.TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V, 

Cl = 50 pF, 

PARAMETER 
FROM TO Rl = 500 n, 

(INPUT) (OUTPUT) TA = MIN to MAX 
UNIT 

SN54AlS137 SN74ALS137 

MIN MAX MIN MAX 

tpLH 
A,B,e y 5 25 5 20 

ns 
tpHL 6 25 6 20 

tpLH 
02 

4 15 4 12 
y ns 

tpHL 5 18 5 15 

tpLH 
Gl 

5 21 5 17 y ns 
tpHL 5 19 5 15 

tpLH GI. 
7 27 7 22 y ns 

tpHL 7 25 7 20 

NOTE. 1: For load circuit and voltage waveforms. see page 1-12. 

(/) 

t:: 
:::> 
() 
a: 
() 

(/) 

cd: 
C 
2 
cd: 
(/) 
..J 
cd: 
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TYPES SN54AS137, SN74AS137 
3·LlNE TO B·LlNE DECODERS/MULTIPLEXERS WITH ADDRESS LATCHES 

recommended operating conditions 

SN54AS137 SN74AS137 

NOM 
UNIT 

MIN NOM MAX MIN MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 rnA 

IOL Low-level output current 20 20 rnA 

tw Pulse duration, GL low ns 

tsu Setup times at A, B, and e before GLI ns 

th Hold time at A, B, and e after GLI ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over rec~mmended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
MIN 

SN54AS137 
Typt MAX 

SN74AS137 

MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 

VOH Vee = 4.5 V to 5.5 V, IOH = -2 rnA vee- 2 vee- 2 

VOL Vee - 4.5 V, 10L = 20 rnA 0.35 0.5 0.35 0.5 

II 
Enable 

A, B,e 
Vee = 5.5 V, VI = 7 V 

IIH 
Enable 

Vee = 5.5 V, VI = 2,7 V 
A,B,e 

- Enable -0.05 -0.05 
IlL Vee = 5.5 V, VI = 0.4 V 

A, B,e -0.05 -0.05 

lot Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

» lee Vee = 5.5 V 16 16 

tAli typical values are at Vee = 5 V, TA = 25°e./ .­
t/) ~The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

» 
2 
C 
» 
t/) 

Q 
::D 
(") 
c: 
~ 
t/) 

switching characteristics (see Note 1) 

PARAMETER 
FROM 

(INPUT) 

tPLH 
A, B,e 

tpHL 

tPLH 
<32 

tpHL 

tpLH 
G1 

tPHL 
tpLH GI. 
tpHL 

tAli typical values are at Vee 5 V, TA = 25°e. 

TO 

(OUTPUT) 

y 

y 

y 

y 

NOTE 1: For load circuit, and voltage waveforms, see page 1-12. 

PRODUCT PREVIEW 
Thl. page contain. information on 8 product under 

2 -11 2 development. T.xa.ln.trument ..... rv .. the right to 
chang. or dl.continue thl. product wl1hout notlc •. 

TEXAS 
INSTRUMENTS 

VCC = 4.5 V to 5.5 V, 

CL = 50 pF, 

RL = 500 n, 
TA = MIN to MAX 

SN54AS137 SN74AS137 

MIN Typt MAX MIN Typt 

6.6 6.6 

7.1 7.1 

5.4 5.4 

5.3 5.3 

6.2 6.2 

5.6 5.6 

5.4 5.4 

5.3 5.3 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

MAX 

UNIT 

V 

V 

V 

rnA 

~A 

rnA 

rnA 

rnA 

UNIT 

ns 

ns 

ns 

ns 
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TYPES SN54ALS138, SN54AS138, SN74ALS138, SN74AS138 
3·LlNE TO 8·LlNE DECODERS/DEMULTIPLEXERS 

o Designed Specifically for High·Speed Memory 
Decoders and Data Transmission Systems 

o Incorporates 3 Enable Inputs to Simplify Cascading 
and/or Data Reception 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

description 

The' ALS 138 and' AS 138 circuits are designed to be used in high­
performance memory-decoding or data-routing applications 
requiring very short propagation delay times. In high-performance 
memory systems these decoders can be used to minimize the 
effects of system decoding. When employed with high-speed 
memories utilizing a fast enable circuit, the delay times of these 
decorders and the enable time of the memory are usually less than 
the typical access time of the memory. This means that the 
effective system delay introduced by the Schottky-clamped 
system decoder is negligible. 

The conditions at the binary select inJ;luts and the three enable 
inputs select one of eight input lines. Two active-low and one 
active-high enable inputs reduce the need for external gates or 
inverters when expanding. A 24-line decoder can be implemented 
without external inverters and a 32-line decoder requires only one 
inverter. An enable input can be used as a data input for 
demultiplexing applications. 

The SN54ALS138 and SN54AS138 are characterized for 
operation over the full military temperature range of - 55 °C to 
125 °C. The SN74ALS138 and SN74AS138 are characterized for 
operation from ooC to 70°C. 

logic symbols (alternatives) 

Pin numbers shown are for J and N packages. 

A (1) 

B (2) 

c (3) 

D2661. APRIL 1982-REVISED DECEMBER 1983 

SN54ALS138, SN54AS138 ... J PACKAGE 

SN74ALS138. SN74AS138 ... N PACKAGE 

(TOP VIEWI 

A VCC 
B YO 
C Y1 

G2A Y2 
G2B Y3 

G1 Y4 
Y7 Y5 

GND YB 

SN54ALS138. SN54AS138 ... FH PACKAGE 

SN74ALS138. SN74AS138 ... FN PACKAGE 

C 
G2A 

NC 
G2B 

G1 

(TOP VIEW) 

u 
u Uo 

co~z>>-

3 2 1 2019 

9 10 111213 

..... OUCOLl) 
>-ZZ>->­

(!) 

NC - No internal connection 

Y1 
Y2 
NC 
Y3 
Y4 

Copyright © 1982 by Texas Instruments Incorporated 

en 
!::: 
:J 
U 
a: 
U 
en 
<t 
C 
:2'.: 
<t 
en 
..J 
<t 

TEXAS 
INSTRUMENTS 

2-113 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



~ 
l> 
r­
til 

l> 
2 
C 
l> 
til 

Q 
::c 
(') 
c 
=i 
til 

. . ' 

. :'. , . ,:' .: .. "., .:.... . ... ' . 

TYPES'SN54ALS138; SN54AS,138,.SN74ALS138; 'SN74AS138 
3·LlNE TO 8·LlNE DECODERS/DEMULTIPLEXERS ' 

logic diagram (positive logic) 

SELECT 
INPUTS 

A 

8 

(1) 

(2) 

'c _~(3.;..1_---4 
........ -.;.----.... 

ENABLE {%;~ ===(4::)=:::::rl 
INPUTS 

G1 

Pin numbers shown are; for J and N packages. 

FUNCTION TABLE . 

ENABLE SELECT 
OUTPUTS 

INPUTS INPUTS 

G1 G2* C B A YO Y1 Y2 V3 V4 
X H X X X H H .H H H 

L X X X X H H H H i-! 
H L L L L L H H. H H 
H L L L H H L .H H H 
H L L H L H H 'L H H 
H L L H H H H H L H 
H L H L L H H. H :H L 

H L H L H H H Ii H H 
H L H H L H H H H H 
H. L H H H H ,H H H H 

Y5 

H 

H 

H 

H 

H 

H 

H 

L 

i-l 
H 

YO 

Y1 

Y2 

Y3 

Y4 

Y6 Y1 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

H H 

L H 
'H L 

absolute maximum ratings 'over operating free·air tenipe~cltJrerange (unless otherwise noted) 

DATA. 
OUTPUTS 

Supply voltage, Vee ................ ' ......... '. :': :. " .' ......................... " ..... '.' .... 7 V 
Input voltage: .. '.' .............. ' ... : .' .. ' .... '.' .......... ' ........ ' ........ '. ; ............ '.' . '; . '.' .. 7 V 
Operating free-air temperature range: SN54ALS138, SN54AS138 ' .......... ' . . . . . . .. .. ,- 55 0 e to i 25 °e 

SN74ALS138, SN74AS'138 . '" : ...............••.. ooe to 70 0 e 
Storage temperature range.; ...... , ........... ~ ...... : ............. ~ .......... -65'oe to 150~e· 
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recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

10H High-level output current 

10L Low-level output current 

TA Operating free-air temperature 

TYPES SN54ALS13B. SN74ALS13B 
3·LlNE TO B·LlNE DECODERS/DEMULTIPLEXERS 

SNS4ALS138 SN74ALS138 

MIN NOM MAX MIN NOM MAX 
UNIT 

4.S S 5.5 4.5 5 5.5 V 

2 2 V 

0.8 0.8 V 

-0.4 -0.4 mA 

4 8 mA 

-55 125 0 70 °e 

electrical characteristics over ;ecommended operating free-air temperature range (unless otherwise noted) 

SNS4ALS138 SN74ALS138 
PARAMETER TEST CONDITIONS 

Typt Typt UNIT 
MIN MAX MIN MAX 

VIK Vee_= 4.5 V. II = -18 mA -1.5 -1.5 V 

VOH Vee = 4.5 V to 5.5 V. 10H = -0.4 mA Vee- 2 Vee- 2 V 

Vee = 4.5 V. 10L = 4 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V; 10L = 8 mA 0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 p.A 

IlL Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 mA 

10+ Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

lee Vee = 5.5 V 5 10 5 10 mA 

tAli typical values are at Vee; 5 V. TA ; 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 

switching characteristics (see Note 1) 

Vce = 4.S V to S.S V. 

CL = so pF. 

FROM TO RL = SOO n. 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SNS4ALS138 SN74ALS138 

MIN MAX MIN MAX 

tpLH 6 27 6 22 
A. B. e Any Y 

22 6 18 
ns 

tPHL 6 

tpLH 4 20 4 17 
Enable Any Y ns 

tpHL 5 20 5 17 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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TVPES SN54AS1-38,·SN7.4AS138 , , 
3-L1NE T08'·LI~E'DEC~D.ERS/DEMULTIPLEXERS 

, , , ' 

SN54AS138 SN74AS138 
UNIT 

" MIN NOM MAX MIN NOM MAX 

vee' ,Supply voltage 4.5 5 5.5 4,5 5 5,5 V 

VIH ~igh-Ievel Input vOltage ' 2 2 V 

VIL low-level input voltage 0.8 0.8 V 

,'OH' High-level output current, -2 -2 rnA 

IOL : low-level output. current 20 20 rnA 

TA '. Operating free-air temperature -55 125 0 70 °e 

electrical characteristics ,over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS138 SN74AS138 

" Typt Typt ,', " MIN MAX MIN MAX 

. ,V'K Vee.= 4:5 V. II =-18 rnA 

VOH vee = 4.5 V to 5.5 v, 10H = -2 rnA Vee- 2 Vee- 2 

VOL Vee."" 4.5 v, 10L = 20 rnA 0.35 0,5 0.35 0.5 

II Vee'" 5.5 v, VI = 7 V 

IIH Vee,:, 5.5 V. VI = 2.7 V 

IlL vee == 5.5 v, VI = 0.4 V 

10+ vee,:" 5.5 v, Vo =- 2.25 V -30 -112 -30 -112 

. ICC ' , Vee"" 5.5 V 13 13 

tAli typical values are at Vee = 5 V. TA = 25°e, - tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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switchin~ char~cterisii,cs (see Note 1) 

PARAMETER 
FROM 

(INPUT) 

tPLH ' 
A,8,e 

tpHL " '. 

tpLH 
Enable 

tPHL ' , 

.' 
t All typical valu.es are at Vee '" 5 V, TA = 25°e. 

TO 

(OUTPUT) 

Any Y 

Any Y 

=i 
(/) NOTE1: For lOad 'circuit ~nd voltage waveforms, see page 1-12. 
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Vcc = 4.5 V to 5,5 v, 

CL = 50 pF, 

RL = 500 n, 
TA = MIN to MAX 

SN54AS138 SN74AS138 

MIN Typt MAX MIN Typt 

5.6 5.6 

6.1 6.1 

5,8 5,8 

5.5 5.5 
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TYPES SN54ALS139, SN54AS139, SN74ALS139, SN74AS139 
DUAL 2·LlNE TO 4·LlNE DECODERS/DEMULTIPLEXERS 

o Designed Specifically for High·Speed Memory 
Decoders and Data Transmission Systems 

o Incorporates 2 Enable Inputs to Simplify Cascading 
and/or Data Reception 

'0 Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

description 
The' ALS 139 and' AS 139 circuits are designed to be used in high­
performance memory-decoding or data-routing applications 
requiring very short propagation delay times. In high-performance 
memory systems. these decoders can be used to minimize the 
effects of system decoding. When employed with high-speed 
memories utilizing a fast-enable circuit. the delay times of these 
decoders and the enable time of the memory are usually less than 
the typical access time of the memory. This means that the 
effective system delay introduced by the Schottky-clamped 
system decoder is negligible. 

The' ALS 139 and' AS 139 are comprised ~f two individual two­
line to four-line decoders in a single package. The active-low 
enable input can be used as a data line in demultiplexing 
applications. These decoders/demultiplexers feature fully buffered 
inputs. each of which represents only one normalized load to its 
driving circuit. All inputs are clamped with high-performance 
Schottky diodes to suppress line-ringing and simplify system 
design. 

The SN54ALS139 and SN54AS139 are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74ALS 139 and SN74AS 139 are characterized for 
operation from ooC to 70°C. 

logic symbols (alternatives) 

Pin numbers shown are for J and N packages 

PRODUCT PREVIEW 

02661, APRIL 1982-REVISED DECEM8ER 1983 

SN54ALS139. SN54AS139 ... J PACKAGE 

SN74ALS139. SN74AS139 ... N PACKAGE 

(TOP VIEW) 

1G VCC 
1A 2G 
1B 2A 

1YO 2B 
1Y1 2YO 
1Y2 2Y1 
1Y3 2Y2 
GND 2Y3 

SN54ALS139. SN54AS139 ... FH PACKAGE 

SN74ALS139. SN74AS139 ... FN PACKAGE 

1B 

1YO 
NC 

1Y1 7 

1Y2 8 

(TOP VIEW) 

U « 1c.9 U UIc.9 
....-....-Z>N 

3 2 1 20 19 

9 10 11 1213 

MQUMN 
>-ZZ>->­

c.9 NN 

NC - No internal connection 

2A 
2B 
NC 
2YO 
2Y1 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS139, SN54AS13t SN74ALS~39,SN74~S139 
DUAL 2·LlNE TO 4·LlNE DECODERS/DEMULTI~LEXE~S' 

functional block diagram (positive logic) 

ENA8LE1G 

SELECT {' 1A 
INPUTS 18 

SELECT 

{

2A(14) 

INPUTS 28(13) 

Pin numbers shown are for J and N packages. 

FUNCTION TASLE 

INPUTS 
OUTPUTS 

ENABLE SELECT 

G B A YO Y1Y2 V3 

H X X H H .Ii H 
L L L L H H H 

L L H H L H H 
L H L H H L H 

L H H H HH L 

. , 

DATA 
OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unl.ess otherwise noted) 

Supply voltage, VCC .............................. ;' .',:. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage ..................................... ,: ..... : . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS 139, SN54AS139 . ' .• ; '. . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS139, SN74AS139 ..... '. ~ ............... " O°C to 70°C 
Storage temperature range ............................. ' ..• ~ ' ................ , - 65°C to 150 °C 
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TYPES SN54ALS139. SN74ALS139 
DUAL 2·LlNE TO 4·LlNE DECODERS/DEMULTIPLEXERS 

recommended operating conditions 

SNS4ALS139 SN74ALS139 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

IOL Low-level output current 4 8 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SNS4ALS139 SN74ALS139 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

VOH Vee = 4.5 V to 5.5 V. IOH = -0.4 mA Vee- 2 Vee- 2 V 

Vee = 4.5 V. IOL = 4 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V. IOL = 8 mA 0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 p.A 

IlL Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 mA 

lo~ Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

lee Vee = 5.5 V 4.5 4.5 mA 

tAli typical values are at Vee = 5 V. TA = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see Note 1) 

Vcc = 4.S V to S.S V. 

CL = SO pF. 

FROM TO RL = SOO n. 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = MIN to MAX 

SNS4ALS139 SN74ALS139 

MIN Typt MAX MIN Typt MAX 

tpLH 
A or B 

10 10 
Y ns 

tpHL 10 10 

tpLH IT 8 8 y ns 
tpHL 8 8 

tAli typical values are at Vee = 5 V. TA = 25°e. 
NOTE 1: For load circuit and voltage waveforms. see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS139, SN74AS139 
DUAL 2·LlNE TO 4·LlNE DECODERS/DEMUL TIPLEXERS 

recommended operating conditions 

SNS4AS139 SN74AS139 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.S 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -2 -2 rnA 

10L Low-level output current 20 20 rnA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
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PARAMETER TEST CONDITIONS 
MIN 

SN54AS139 
Typt MAX 

SN74AS139 

MIN Typt MAX 

VIK Vee ~ 4.5 V, II ~ -18 mA -1.2 -1.2 

VOH Vee ~ 4.5 V to 5.5 V, 10H ~ -2mA Vee- 2 Vee- 2 

VOL Vee ~ 4.5 V, 10L ~ 20 mA 0.35 0.5 0.35 0.5 

II Vee ~ 5.5 V, VI ~ 7 V 0.1 0.1 

IIH Vee ~ 5.5 V, VI ~ 2.7 V 20 20 

IlL Vee ~ 5.5 V, VI ~ 0.4 V -0.5 -0.5 

lot Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 

lee Vee ~ 5.5 V 13 13 

tAli typical values are at Vee = 5 V. TA = 25°e. 
~The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see Note 1) 

Vcc = 4.S V to 5.S V, 

CL ~ so pF, 

PARAMETER 
FROM TO RL ~ 500 n, 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS139 SN74AS139 

MIN Typt MAX MIN Typt MAX 

tPLH 
A or B Y 

5.5 5.5 

tpHL 6 6 

tpLH IT Y 
5.5 5.5 

tpHL 5 5 

t All typical values are at Vee = 5 V. TA = 25°e. 
NOTE 1: For load circuit and voltage waveforms. see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS151, SN54AS151, SN74ALS151, SN74AS151 
1 OF 8 DATA SELECTORS/MULTIPLEXERS 

• 8-Line to 1-Line Multiplexers 
Can Perform As: 

Boolean Function Generators 
Parallel-to-Serial Converters 
Data Source Selectors 

• Input Clamping Diodes Simplify System Design 

• Fully Compatible With Most TTL Circuits 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These monolithic data selectors/multiplexers provide full binary 
decoding to select one of eight data sources. The strobe input (G) 
must be at a low logic level to enable the inputs. A high level at 
the strobe terminal forces the W output high and the Y output 
low. 

The SN54ALS151 and SN54AS151 are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74ALS151 and SN74AS151 are characterized 
for operation from 0 °C to 70°C. 

FUNCTION TABLE 

INPUTS OUTPUTS 
SELECT STROBE 

G 
y W 

C B A 
X X X H L H 

L L L L 00 00 
L L H L 01 DT 
L H L L 02 02 
L H H L 03 D3 
H L L L 04 04 
H L H L 05 I55 
H H L L 06 06 
H H H L 07 07 

H = high level, L = low level, X = irrelevant 
DO, Dl . , , D7 = the level of the D respective input 

D2661, APRIL 1982-REVISED DECEMBER 1983 

SN54ALS151,SN54AS151 ... JPACKAGE 
SN74ALS151, SN74AS151 ... N PACKAGE 

(TOP VIEW) 

03 VCC 
02 04 
01 05 
00 06 

y 07 

W A 

G B 

GNO C 

SN54ALS151,SN54AS151 ... FHPACKAGE 
SN74ALS151,SN74AS151 ... FNPACKAGE 

(TOP VIEW) 

U 
N M U U'<t 
ooz>o 

NC - No internal connection 

logic symbol 

MUX 

G EN 

A 

:}G~ B 

c 
DO 

01 

D2 

D3 

D4 

(1) 

(15) 

D5 
(14) 

D6 
(13) 

D7 
(12) 

Pin numbers shown are for J and N packages. 

05 
06 
NC 
D7 
A 

(5) 
y 

(6) W 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS151, SN54AS151, SN74ALS151, SN74AS151 
1 OF 8 DATA SELECTORS/MULTIPLEXERS 

logic diagram (positive logic) 

DATA 
INPUTS 

DATA 
SELECT 

(BINARY) 

G 

DO 

01 

02 

03 

04 

05 

06 

07 

(7) 

(4) 

(3) 

(2) 

(1) 

(15) 

(14) 

(13) 

(12) 

A 
(11) 

B 
(10) 

C 
(9) 

..... 

Pin numbers shown are for J and N packages. 

'\ 
. "----" 

-t.-/ 

~ 

-.J-
---, qJ-

....... aJ-
--

~ ~ 

~t::L...-.I 

-

absolute maximum ra~ings over operating free-air temperature range (unless otherwise noted) 

(5) 
Y 

(6) 
w 

Supply voltage, V CC .............................................................. 7 V 
Input voltage .................................................................... 7 V . 
Operating free-air temperature range: SN54ALS151, SN54AS151 .................... - 55°C to 1250C 

SN74ALS151,SN74AS151 ........................ OOCto70oC 
Storage temperature range .............................................. " - 65°C to 150°C 
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recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

IOH High-level output current 

IOL Low-level output current 

TA Operating free-air temperature 

TYPES SN54ALS151. SN74ALS151 
1 OF 8 DATA SELECTORS/MULTIPLEXERS 

SN54ALS151 SN74ALS151 
UNIT 

MIN NOM MAX MIN NOM MAX 

4.5 5 5.5 4.5 5 5.5 V 

2 2 V 

0.8 0.8 V 

-1 -2.6 mA 

12 24 mA 

-55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS151 SN74ALS151 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, IOH = -0.4 mA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, IOH = -1 mA 2.4 3.3 V 

Vee = 4.5 V, IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V IOL = 24 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 p,A 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

10+ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

lee Vee = 5.5 V, Inputs at 4.5 V 7.5 12 7.5 12 mA 

tAli typical values are at Vee = 5 V, TA = 25°e. 
;The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

Vce = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO RL = 500O, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS151 SN74ALS151 

MIN MAX MIN MAX 

tpLH 
A, B, or e 

4 21 4 18 y ns 
tPHL 8 28 8 24 

tPlH 7 28 7 24 
A, B, or e w ns 

tpHL 7 26 7 23 

tpLH 3 12 3 10 
Any D y ns 

tpHL 5 18 5 15 

tpLH 3 18 3 15 
Any D W ns 

tpHL 4 18 4 15 

tpLH G 
4 21 4 18 

Y ns 
tpHL 4 23 4 19 

tpLH G 
5 23 5 19 

W' ns 
tPHL 5 26 5 23-· 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54AS151, SN74AS151 
1 OF 8 DATA SELECTORS/MULTIPLEXERS 

recommended operating conditions 

SN54AS151 SN74AS151 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 rnA 

IOL Low-level output current 32 -48 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS151 SN74AS151 
PARAMETER TEST CONDITIONS 

Typt Typt MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 

Vee = 4.5 V to 5.5 V, IOH = -2 rnA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, IOH = -12 rnA 2.4 3.2 

Vee = 4.5 V, IOH = -15 rnA 2.4 3.3 

Vee = 4.5 V, IOL = 32 rnA 0.25 0.5 
VOL 

Vee = 4.5 V IOL = 48 rnA 0.35 0.5 

A, B, or e 0.2 0.2 
II Vee = 5.5 V, VI = 7 V 

All others 0.1 0.1 

A, B, or e 40 40 
IIH 

All others 
Vee = 5.5 V, VI = 2.7 V 

20 20 

- A, B, or e 
VI = 0.4 V 

-0.6 -0.6 
IlL Vee = 5.5 V, 

All others -0.3 -0.3 

IOf Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

J> r- tAli typical values are at Vee = 5 V, TA = 25°e. 

lee Vee = 5.5 V, 26 26 

o *The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS' 

J> switching characteristics (see Note 1) 
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tpLH G 
tpHL 
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tAli typical values are at Vee = 5 V, TA = 25°e. 
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NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

Rl = 500O, 

TA = MIN to MAX 
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TYPES SN54ALS153, SN54AS153, SN74ALS153, SN74AS153 
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS 

• Permits Multiplexing from N Lines to 1 Line 

• Performs Parallel-to-Serial Conversion 

• Strobe (Enable) Line Provided for Cascading (N 
lines to n lines) 

• Fully Compatible with Most TTL Circuits 

• 'ALS253 and 'AS253 Are 3-State Versions of 
These Parts 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

Each of these data selectors/multiplexers contains 
inverters and drivers to supply full binary decoding data 
selection to the AND-OR gates. Separate strobe inputs (G) 
are provided for each of the two four-line sections. 

The SN54ALS153 and SN54AS153 are characterized for 
operation over the full military temperature range of 
-55°C to 125°C. The SN74ALS153 and SN74AS153 
are characterized for operation from 0 °C to 70°C. 

FUNCTION TABLE 

SELECT 

INPUTS 
DATA INPUTS STROBE OUTPUT 

B A CO C1 C2 C3 G y 

X X X X X X H L 

L ~ L X X X L L 

L L H X X X L H 

L H X L X X L L 

L H X H X X L H 

H L X X L ,X L L 

H L X X H X L H 

H H X X X L L L 

H H X X X H L H 

Select inputs A and B are common to both sections. 

02661, APRIL 1982-REVISED DECEMBER 1983 

SN54ALS153, SN54AS153. • J PACKAGE 

SN74ALS153, SN74AS153. . N PACKAGE 

(TOP VIEW) 

1G VCC :: 1 U16 
B 2(3 2 15 

1C3 A 3 14 
1C2 2C3 4 13 
1C1 2C2 5 12 
1CO 2C1 6 11 

1Y 
GND 

7 

8 

10F 

9 

2CO 
2Y 

SN54ALS153,SN54AS153. FH PACKAGE 

SN74ALS153,SN74AS153 . FN PACKAGE 

(TOP VIEW) 

U 
1C!l U UIC!l 

CO'-Z>N 

1C3 A 
1C2 2C3 

NC NC 
1C1 2C2 
1CO 2C1 

>-OU>-O 
'-ZZNU 

C!l N 

NC - No internal connection 

logic symbol 

Pin numbers shown are for J and N packages. 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS153. SN54AS153. SN74ALS153. SN74AS153 
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS 

logic diagram (positive logic) 

1 CO ...;..;16..;..1 _________ +-+-+-"--J 

lCl ~1~51~ __________ ~~=t~L-~ 

DATA 1 

B 

SelECT 

A 

2CO 1101 

1111 

DATA 2 

Pin numbers shown are for J and N packages. 

OUTPUT 
lY 

OUTPUT 
2Y 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Operating free-air temperature range: SN54ALS1 53, SN54AS153 ................... - 55 °e to 125 °e 

SN74ALS153, SN74AS153 ....................... 0 °e to 70 0 e 
Storage temperature range ...................... : ................ , . . . . . . .. - 65 °e to 150 °e 
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TYPES SN54ALS153, SN74ALS153 
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS 

recommended operating conditions 

SN54ALS153 SN74ALS153 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 -2.6 mA 

IOL Low-level output current 12 24 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS153 SN74ALS153 
UNIT PARAMETER I TEST CONDITIONS 

Typt Typt MAX MIN MAX MIN 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, 10H = -0.4 mA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, 10H = -1 mA 2.4 3.3 V 

Vee = 4.5 V, 10H = -2.6 mA 2.4 3.2 

Vee = 4.5 V, 10L = 12 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V 10L = 24 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 p.A 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

lot Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

lee Vee = 5.5 V, All inputs at 4.5 V 7.5 14 7.5 14 mA 

tAli typical values are at Vee = 5 V, TA = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS. 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 
FROM TO RL = 500 n, 

UNIT PARAMETER 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS153 SN74ALS153 

MIN MAX MIN MAX 

tpLH 5 25 5 21 
A or B Y ns 

tpHL 5 25 5 21 

tpLH 3 12 3 10 
Data (Any e) y 

18 
ns 

tpHL 4 4 15 

tpLH 5 22 5 18 
G Y ns 

tpHL 5 22 5 18 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS153, SN74AS153 
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS 

recommended operating conditions 

SN54AS153 SN74AS153 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOL Low-level output current 32 48 mA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS153 SN74AS153 

MIN Typt Typt MAX MIN MAX 

VIK Vee = 4.5 V. II = -18 mA -1.2 -1.2 

Vee = 4.5 V to 5.5 V. IOH = -2 mA Vee- 2 Vee- 2 

VOH Vee - 4.5 V. IOH - -12 mA 2.4 3.2 

Vee = 4.5 V. IOH = -15 mA 2.4 3.3 

Vee = 4.5 V. IOL = 32 mA 0.25 0.5 
VOL 

Vee'" 4.5 V IOL = 48 mA 0.35 0.5 

II 
A. B 0.2 0.2 

Vee = 5.5 V. VI = 7 V 
A" others 0.1 0.1 

A. B 40 40 
IIH 

A" others 
Vee = 5.5 V. VI = 2.7 V 

20 20 

A. B -1 -1 
IlL Vee = 5.5 V. VI = 0.4 V 

A" others -0.5 -0.5 

loi Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 

I Outputs high 16 26 16 26 
lee Vee = 5.5 V. 

I Outputs low 33 21 21 33 

t All typical values are at Vee = 5 V. TA = 25 DC. 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current. lOS' 

switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tpLH 
A or B Y 

tpHL 

tpLH 
Data (Any e) y 

tpHL 

tpLH G Y 
tpHL 

NOTE 1: For load circuit and voltage waveforms. see page 1·12. 
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Vcc = 4.5 Vto 5.5 V. 

CL = 50 pF. 

RL = 500 n. 
TA = MIN to MAX 

SN54AS153 SN74AS153 

MIN MAX MIN MAX 

3 14 3 
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2 10 2 
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TYPES SN54ALS157, SN54ALS158, SN54AS157, SN54AS158 
SN74ALS157, SN74ALS158, SN74AS157, SN74AS158 
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS 

• Buffered Inputs and Outputs 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic and 
Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These monolithic data selectors/multiplexers contain 
inverters and drivers to supply full data selection to 
the four output gates. A separate strobe input (<3) is 
provided. A 4-bit word is selected from one of two 
sources and is routed to the four outputs. The 
'ALS157 and 'AS157 present true data whereas the 
'ALS 158 and 'AS 1 58 present inverted data to 
minimize propagation delay time. 

The SN54' family is characterized for operation over 
the full military temperature range - 55 °e to 125 °e. 
The SN74' family is characterized for operation from 
ooe to 70 oe. 

logic symbols 

'ALS157, 'AS157 

1V 

2Y 

3Y 

4Y 

'ALS158, 'AS158 

1Y 

2Y 

3Y 

4Y 

Pin numbers shown are for J and N packages. 

02661. APRIL 1982-REVISEO DECEMBER 1983 

SN54ALS', SN54AS' ..• J PACKAGE 

SN74ALS', SN74AS' ••• N PACKAGE 

(TOP VIEW) 

AlB Vee 
1A G 
1B 4A 
1Y 4B 
2A 4Y 
2B 3A 
2Y 3B 

GND 3Y 

SN54ALS', SN54AS' ..• FH PACKAGE 

SN74ALS', SN74AS' ••. FN PACKAGE 

(TOP VIEW) 

4A 
4B 
NC 
4Y 
3A 

NC - No internal connection 

FUNCTION TABLE 

INPUTS OUTPUT Y 

STROBE SELECT 
DATA 

'ALS157 'ALS158 

G AlB A B 'AS157 'AS158 

H X X X L H 

L L L X I., .H 

L L H X H L 

L H X L L H 

L H X H H L 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS157, SN54ALS158, SN74ALS157, SN74ALS158 
. QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS 

• logic diagrams (positive logic) 

EI 
» 
r 
tn 

» 
Z 
C 

» 
tn 

Q 
:Jl 
n 
c 
=i 
tn 

'ALS157 

(2) 
1A------------------------~ 

1B~(~3)----------------~~--, 

(5) 
2A------------------~~+_~~ 

(6) 
2B------------------~~+_~ 

(111 
3A------------------~~+_~ 

3B (10) 

(14) 
4A--------------------r-+-, 

(13) 
4B------------------~~+_~ 

STROBE G _(_15_) _____ -.----<01 

SELECT AlB ....;(..;.;,11---4.-____ 1--..0 

'ALS158 
(2) 

1A----------------------~~ 

1B (3) 

(5) 
2A------------------~--+_~ 

2B (6) 

(11) 
3A------------------r-+~ 

(10) 
3B------------------~--+_~~ 

(14) 
4A----------------~-+~ 

(13) 
4B------------------~--+_~ 

STROBE G _(_15_) ______ -*~:>I 
SELECT AlB _(_1 )---4I---~--a 

Pin numbers shown are for J and N packages. 
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logic diagrams (positive logic) 

TYPESSN54AS157, SN54AS158, SN74AS157, SN74AS158 
QUADRUPLE 1 OF 2 DATA SELECrORS/MULTIPLEXERS 

1A ...:.;(2;.;..) __________ -f-~ 

1B ~(3~) ___________ +_~--~ 

2A ~(5~) ____ ~--~_+___+--t . 

2B ...:.;(6;.;..) __ ~ ______ ~_+~~ 

3A (11) 

3B (10) 

4A (14) 

4B~(1~3~) ____________ -+~--~. 

'AS158 

1A 
(2) 

1B 
(3) 

2A 
(5) 

2B 
(6) 

3A 
(11) 

3B 
(10) 

4A (14) 

4B 
(13) 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS157, SN54ALS158, SN74ALS157, SN74ALS158 
QUADRUPLE 2·LlNE TO 1·LlNE DATA SELECTORS/MULTIPLEXERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .. ' ............................................................ 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS157, SN54ALS158 .................. - 55 °e to 125 °e 

SN74ALS157,SN74ALS158 ...................... OOeto70oe 
Storage temperature range .............................................. " - 65 °e to 150 °e 

recommended operating conditions 

SN54ALS157 SN74ALS157 

SN54ALS158 SN74ALS158 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -1 -2.6 mA 

10L Low-level output current 12 24 mA 

TA Operating free-air temperature -55 125 a 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SrJ54ALS157 SN74ALS157 

PARAMETER TEST CONDITIONS SN54ALS158 SN74ALS158 UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, IOH = -0.4 mA vee- 2 Vee- 2 

VOH Vee = 4.5 V, 10H = -1 mA 2.4 3.3 V 

Vee = 4.5 V, IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V, 10L = 12 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V 10L = 24 mA 0.35 0.5 

II Vee = 5.5 V, ,VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 I'A 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

10:1= Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

I 'ALS157 
Vee = 5.5 V, 

7.8 7.8 
ICC I 'ALS158 

mA 
2.3 2.3 

C tAli typical values are at Vee = 5 V, TA = 25°e. 

==i ~The output conditions have b~en chosen to produce a current that closely approximates one half of the true short-circuit current, lOS' 

en 
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TYPES SN54ALS157. SN54ALS158. SN14ALS151, SN14ALS158 
QUADRUPLE '1 OF 2 DATA SELECTORS/MULTIPLEXERS 

, .'." ••. '.,:,;.' 1'- .•.•.• 

, ALS 157 switching characteristics (see Note 1) 

. vee = 4.5 V to 5.~ V, 

Cl = 51) pF, 
FROM TO RL = 500 Q, 

PARAMETER UNIT 
(INPUT) (OUTPUT) TA";' MIN to MAX 

SN54AlS157 '. SN74AlS157' 

MIN TypT MAX MIN TYpr MAX 

tpLH 
'A or B Y 

3.5 3.5 

tpHL 5 5 
ns 

tpLH 
AlB y 6 6 

6.5 
ns, 

tPHL . 6.5 

tpLH G 6 6 y os 
tpHL 6.5 6.5 

, ALS 158 switching characteristics (see Note 1) 

Vec = 4.5 V to 5.5 V, 

Cl = 50 pF, 

FROM TO Rl = 5~0 Q~ 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AlS158 SN74AlS158 

MIN TYpt MAX MIN TYpt' MAX 

tpLH . 
Y 

3.5 3.5 
A or B ns 

tpHL 5 5 

tpLH 
AlB 

6 6 y ns 
tpHL 6.5 6.5. 

tpLH G 6 6 y ns 
tpHL 6.5 6.5 

tAli typical values are at Vee = 5 V, TA = 25°C. 

NOTE 1: For load circuit and voltage waveforms, see page 1·12. 
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TYPES SN54AS157. SN54AS158. SN74AS157. SN74AS158 
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee '.' ............................................................... 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54AS157, SN54AS158 ..................... -55°e to 125°e 

SN74AS157, SN74AS158 ......................... oDe to 70 0 e 
Storage temperature range. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

recommended operating conditions 

SN54AS157 SN74AS157 

SN54AS158 SN74AS158 

MIN NOM MAX MIN NOM 
UNIT 

MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

V,H High.levei input voltage 2 2 V 

V,L Low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 mA 

IOL Low-level output current 20 20 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS157 SN74AS157 

PARAMETER TEST CONDITIONS SN54AS158 SN74AS158 

MIN Typt MAX MIN Typt MAX 

V,K Vee = 4.5 V, " = -18 mA -1.2 -1.2 

VOH Vee = 4.5 V to 5.5 V, IOH = -2mA vcc- 2 vcc- 2 

VOL Vee = 4.5 V, 'OL = 20 mA 0.35 0.5 0.35 0.5 

AlB 
Vee = 5.5 V. V, = 7 V 

0.2 0.2 

" A. B. or G 0.1 0.1 

AlB 40' 40 
"H A. B. or G 

Vee = 5.5 V, V, = 2.7 V 
20 20 

AlB -1 -1 
',L Vee = 5.5 V. V, = 0.4 V 

-0.5 A. B or G -0.5 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

'AS157 17.5 28 17.5 28 
lee 

'AS158 
Vee = 5.5 V. 

15.6 22.5 15.6 22.5 

t All typical values are at VCC ; 5 V. TA ; 25°C. 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit current. lOS' 
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TYPES SN54AS157, SN54AS158, SN74AS157, SN74AS158 
QUAD~UPLE 1 OF" 2D~TA ,SELECTORS/MULT,IPLEXERS 

"AS157,sw!tching cha.racteristics (see Note 1) , 

PARAMETER 
FROM TO 

(lNPUTI (OUTPUT! 

tpLH 
A or B y 

tPHL 

tpLH 

tpHL 
AlB. y 

tpLH G y 
tpHL 

'AS 158 switching characteristics (see Note 1), 

PARAMETER 
FROM TO 

(lNPUTI (OUTPUTI 

tpLH 
A or B Y 

tpHL 

tpLH 
AlB Y 

tpHL 

tpLH G Y 
tpHL 

NOTE 1: For load circuit and voltage waveforms. see page 1·12. 

TEXAS 
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Vcc = 4.5 V to5.5'V. 

CL = 50 pF. 

RL =5000. 

TA =; MIN to MAX 

SN54AS157 SN74AS157 

MIN MAX MIN MAX 

1 7.5 1 6 

1 6.5 l' ,5.5 

2 12 .2 11 

2 12. 2 10 

2 12.5 2' 10.5 

2 8.5 2 7.5 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

RL = 500 O. 

TA = MIN to MAX 

SN54AS158 SN74AS158 

MIN MAX MIN MAX 

1 6 1 5 

1 5.5 1 ' 4.5 

'2 11 2 9.5 

2 11.5 2 10.5 

2 8 2 6.5 

2 11.5 2 10 
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TYPES SN54ALS160A THRU SN54ALS163A, SN54AS160 THRU SN54AS163 
SrJ74ALS160A THRU S~J74ALS163A, SN74AS160 THRU SN74AS163 

SYNCHRONOUS 4·BIT DECADE AND BINARY COUNTERS 

o Internal Look·Ahead for Fast Counting 

o Carry Output for n·Bit Cascading 

o Synchronous Counting 

o Synchronously Programmable 

o Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic and 
Ceramic DIPs 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These synchronous, presettable counters feature an internal carry 
look-ahead for application in high-speed counting designs. The 
'ALS 160A, 'ALS 162A, 'AS 160, and 'AS 162 are decade 
counters, and the' ALS 161 A, 'ALS 163A, 'AS 161 , and 'AS 163 
are 4-bit binary counters. Synchronous operation is provided by 
having all flip-flops clocked simultaneously so that the outputs 
change coincident with each other when so instructed by the 
count-enable inputs and internal gating. This mode of operation 
eliminates the output counting spikes that are normally associated 
with asynchronous (ripple clock) counters. A buffered clock input 
triggers the four flip-flops on the rising (positive-going) edge of 

the clock input waveform. 

These counters are fully programmable; that is, the outputs may 
be preset to either level. As presetting is synchronous, setting 

up a low level at the load input disables the counter and causes 
the outputs to agree with the setup data after the next clock pulse 
regardless of the levels of the enable inputs. 

02661, AP~IL 1982-REVISED DECEMBER 1983 

SN54ALS', SN54AS' , .. J PACKAGE 

SN74ALS', SN74AS' ... N PACKAGE 

(TOP VIEW) 

CLR VCC 
CLK RCO 

A OA 
B OB 
C Oc 
D OD 

ENP ENT 
GND LOAD 

SN54ALS·. SN54AS ... FH PACKAGE 

SN74ALS'. SN74AS' ... FN PACKAGE 

A 

B 
NC 

C 
D 

(TOP VIEW) 

::<:ICX: Uo 
...J...J U uu 
uuz>cx: 

n. 0 U 10 I­Zzz<x: Z 
w~ OW 

...J 

NC - No internal connection 

The clear function for the' ALS 160A, 'ALS 161 A, 'AS 160, and' AS 161 is asynchronous and a low level at the clear 
input sets all four of the flip-flop outputs low regardless of the levels of the clock, load, or enable inputs. 

The clear function for the 'ALS162A, 'ALS163A, 'AS162, and 'AS163 is synchronous and a low level at the clear 
input sets all four of the flip-flop outputs low after the next clock pulse, regardless of the levels of the enable inputs. 
This synchro'nous clear allows the count length to be modified easily as decoding the maximum count desired can 
be accomplished with one external NAND gate. The gate output is connected to the dear input to synchronously 
clear the counter to 0000 (LLLL). 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional 
gating. Instrumental in accomplishing this function are two count-enable inputs and a ripple carry output. Both count­
enable inputs (ENP and ENT) must be high to count, and ENT is fed forward to enable the ripple carry output. The 
ripple carry output (RCO) thus enabled will produce a high-level pulse while the count is maximum (9 or 1 [) with OA 
high). This high-level overflow ripple carry pulse can be used to enable successive cascaded stages. Transitions at 
the ENP or ENT are allowed regardless of the level of the clock input. 

These counters feature a' fully independent clock circuit. Changes at control inputs (ENP, ENT, or LOAD) that will 
modify the operating mode have no effect on the contents of the counter until clocking occurs. The function of the 
counter (whether enabled, disabled, loading, or counting) will be dictated solely by the conditions meeting the stable 
setup and hold times. 

The SN 54ALS 1 60A through SN 54ALS 163A and SN 54AS 160 through SN 54AS 163 are characterized for operation 
over the full military temperature range of -55 DC to 125 DC. The SN74ALS160A through SN74ALS163A and 
SN74AS160 through SN74AS163 are characterized for operation from ODC to 70 DC. 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS160A, SN54ALS162A, SN54AS160, SN54AS162 
SN74ALS160A, SN74ALS162A, SN74AS160, SN74AS162 
SYNCHRONOUS 4·811 DECADE COUNTERS· . 

logic symbols 
'AlS160A AND 'AS160 DECADE 

COUNTERS WITH DIRECT CLEAR 

'AlS162A AND 'AS162 DECADE 

COUNTERS WITH .sYNC~RONOUS CLEAR 

ENT 

ENP 

ClK ---0 

A 

B 

C 

D 

CTRDIV10 

RCO 

m 
U5'AD 

ENT 

ENP 

ClK 

A 

B 

C 

D 

'ALS160A and 'AS160 logic diagram (positive logic) 

Ci:R( 11 
(9) 

~ (15) 
(7) 1 ....... 

(2)~~ 

LOAi5 
ENT 
ENP 

ClK 
.-----

~ 
>--C~C1 ~ 
--c1D 

(3) ~~~ 
A 

~ .---
...--ct>C1 ~ 

(4) >-~~ 
---B 

....---:.. 
~I-

~ 
~1-<~C1 ~ 
f-I-< 10 

(5) 
-,--, -

~~~ C 

'1 

~ 
f=::=D'L ~f<~ >-~ }- I-< 1D 

(6) 
__ ~R P-

}- i..-..-
D 

OA 

°B 
Oc 

aD 

RCO 

'ALS~62A and 'AS162 decade counters are similar; however the clear is synchronous as shown for the 'ALS163A and 'AS163 binary counters. 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS161A, SN54ALS163A, SN54AS161, SN54AS163 
SN74ALS161A, SN74ALS163A, SN74AS161, SN74AS163 

SYNCHRONOUS 4·81T DECADE COUNTERS 

logic symbols 

ENT 

ENP 

ClK 

A 

B 

C 

o 

'ALS161A AND 'AS161 BINARY 
COUNTERS WITH DIRECT CLEAR 

RCO 

'ALS163A and 'AS163 logic diagram (positive logic) 

A (3) 

B (4) 

C (5) 

o (6) 

'ALS163A AND 'AS163 BINARY 
COUNTERS WITH SYNCHRONOUS CLEAR 

CLR 
L5'Ao 

(15) 
3CT=15 RCO 

ENT 

ENP 

ClK 

A 
(14) 

OA 

B OB 

C Qc 

0 Qo 

(14) 
°A 

(13) 0B 

(12) Oc 

(11) 
CD 

'ALS 161 A and' AS 161 synchronous binary counters are similar; however the clear is asynchronous as shown for the' ALS 160A and 'AS 160 decade counters. 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS160A, SN54ALS162A, SN54AS160, SN54AS162 
SN14ALS160A, SN14ALS162A, SN14AS160, SN14AS162 
SYNCHRONOUS 4·BIT BINARY COUNTERS 

typical clear, preset, count, and inhibit sequences 

'ALS160A, 'AS160, 'ALS162A, 'AS162 

Illustrated below is the following sequence: 
1. Clear outputs to zero ('ALS160A and 'AS160 are asynchronous; 'ALS162A and 'AS162 are synchronous) 
2. Preset to BCD seven 
3. Count to eight, nine, zero, one, two, and three 
4. Inhibit 

IOA5 U 
A-.J L= 

DATA 
B-.J L= 

INPUTS 

c-.J c= 
D 

,--I 
ClK 

ENP I I 
ENT : I 

I I 
I I 

°A 
--, -, 
-! - I 

I I I 
I I I 

°B 
-. i---.JI -! ·1 

I I I OUTPUTS --1 I I --, 
°c -! _I---.JI 

I I 
I I -, -, I °D I - I 

'-"j 
I I I 

I I 
I I I 

I RCO I I I I 
I I I :8 I I :7 _____ ~~---~_+---~r--l~--------~-----------------

o 9 2 3 

I I I I· 
SYNC PRESET 

CLEAR 

... ----COUNT-----· .. I ... ·----INHIBIT -----

ASYNC 
CLEAR 
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TYPES SN54ALS161A, SN54ALS163A, SN54AS161, SN54AS163 
SN74ALS161A, SN74ALS163A, SN74AS161, SN74AS163 

SYNCIiRONOUS 4·81T DECADE COUNTERS 

typical clear. preset. count. and inhibit sequences 

DATA 
INPUTS 

OUTPUTS 

'ALS161A, 'AS161, 'ALS163A, 'AS163 

Illustrated below is the following sequence: 
I. Clear outputs to zero ('ALSI6IA and 'AS161 are asynchronous; 'ALSI63A and 'AS163 are synchronous) 
2. Preset to binary twelve 
3. Count to thirteen, fourteen, fifteen, zero, one, and two 
4. Inhibit 

ClR~ 
I 
I 

lOAD I U I 
I r-A I I 

B .-
I 

C--.l i 
L_ 

D-.J 
I 
L_ 

ClK 

ENP 
...---,. 

ENT 

QA 

QB 

Qc 

QD 

RCO 

~ _____ ---.J 

I I I -, --, 
.-!. , 
-, --, 
--'. 

-, --,~ ---1 _, 
I 
I -, ;--.--J --l. 

I I I 
I I 
I I 
I :12 13 
I 

____ ~~ __ ~ ________ ~r--l~ ______ ~ ________________ _ 
14 15 0 2, 

~ 
I I-

SYNC PRESET 
CLEAR 

_----COUNT----.... I_----INHIBIT---_ 

ASYNC 
CLEAR 
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TYPES SN54ALS160A THRU SN54ALS163A 
SN74ALS160A THRU SN74ALS163A 
SYNCHRONOUS 4·BIT DECADE AND BINARY COUNTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage, Vee ................................................................ , 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS160A thru SN54ALS163A . . . . . . . . . . . . .. - 55 °e to 125°C 

SN74ALS160A thru SN74ALS163A .................. O°C to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150°C 

recommended operating conditions 

SN54ALS160A SN74ALS160A 

THRU THRU 

SN54ALS163A SN74ALS163A UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 mA 

IOL Low-level output current 4 8 mA 

fclock Clock frequency 0 25 0 30 MHz 

CLK high or low 20 16.5 
tw Pulse duration 

20 15 
ns 

'ALS160A, 'AlS161A, CLRlow 

A, B, C, D 20 15 

LOAD 20 15 

I 'AlS160A, 'ALS161A 25 2.0 
Setup time ENP, ENT 

l'ALS162A, 'AlS163A 30 25 tsu ns 
before ClKt 

'AlS160A, 'ALS161A CLR inactive 10 10 

'ALS 162A, 'ALS 1 63A I CLR low 20 15 

. I ClR high (inactive) 10 10 

th Hold time, all synchronous inputs after ClKt 0 0 ns 

TA Operating free-air temperature -55 125 0 70 °c 

:t> electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
2 
C 
:t> m 
Q 
::c 
o 
c 
=i m 

PARAMETER TEST CONDITIONS 

VIK VCC = 4.5 V, ·11 = -18 mA 

VOH VCC = 4.5 V to 5.5 V, IOH = -0.4 mA 

VCC = 4.5 V, IOl = 4 mA 
VOL 

VCC = 4.5 V, IOl = 8 mA 

lOAD, ClK or ENT 
II VCC = 5.5 V, VI': 7 V 

All other 

lOAD, ClK or ENT 
'IH All other 

VCC = 5.5 V, V, = 2.7 V 

I,l VCC = 5.5 V, V, = 0.4 V 

IO~ 
RCa 

Q 
VCC = 5.5 V, Va ,;, 2.25 V 

ICC VCC = 5.5 V 

tAli typical values are at Vee = 5 V, TA = 25°e. 

SN54AlS160A SN74ALS160A 

THRU THRU 

SN54ALS163A SN74ALS163A 

MIN Typt MAX MIN Typt MAX 

-1.5 -1.5 

vee- 2 vee- 2 

0.25 0.4 0.25 0.4 

0.35 0.5 

0.2 0.2 

0.1 0.1 

40 40 

20 20 

-0.2 -0.2 

-15 -70 -15 -70 

-30 -112 -30 -112 

12 21 '12 21 

tThe output conditions have been chosen to prod~ce a current that closely approximates one half of the true short·circuit output current, lOS' 
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TYPES SN54ALS160A THRU SN54ALS163A 
SN74ALS160A THRU SN74ALS163A 

SYNCHRONOUS 4·BIT DECADE AND BINARY COUNTERS 

'ALS160A, 'ALS161A switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
RL = 500 n. 

PARAMETER TA = MIN to MAX· UNIT 
(INPUT) (OUTPUT) 

SN54ALS160A SN74ALS160A 

SN54ALS161A SN74ALS161A 

MIN MAX MIN MAX 

fmax 25 30 MHz 

tplH 8 30 8 26 
ClK RCO 

25 23 
ns 

tpHl 7 7 

tplH 4 18 4 15 

tPHl 
ClK Any Q 

20 17 
ns 

6 6 

tplH 3 16 3 13 
ENT RCO 

3 16 3 13 
ns 

tpHl 

tpHl ClR Any Q 8 27 8 24 ns 

tpHl ClR RCO 11 31 11 28 ns 

, ALS 162A, 'ALS 163A switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

Cl = 50 pF. 

FROM TO 
Rl = 500 n. 

PARAMETER TA = MIN to MAX UNIT 
(INPUT) (OUTPUT) 

SN54ALS162A SN74ALS162A 

SN54ALS163A SN74ALS163A 

MIN MAX MIN MAX 

fmax 25 30 MHz 

tplH 8 30 8 26 
ClK RCO 

25 23 
ns 

tpHl 7 7 

tplH 4 18 4 15 
ClK Any Q ns 

tpHl 6 20 6 17 

tplH 3 20 3 17 
ENT RCO 

16 13 
ns 

tpHl 3 3 

• NOTE 1: For'load circuit and voltage waveforms. see pa~e 1·12. 
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TYPES SN54AS160 THRU SN54AS163 
SN74AS160 THRU SN74AS163 
SYNCHRONOUS 4·BIT DECADE AND BINARY COUNTERS 

absolute maximum ratings over operating free~air temperature range (unless otherwise noted) 

Supply voltage, Vee ................................................................. 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54AS160 thru SN54AS163 ... . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74AS160 thru SN74AS163 ... " ... , ..... , ....... ooe to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150 °e 

recommended operating conditions 

SN54AS160 SN74AS160 

THRU THRU 

SN54AS163 SN74AS163 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 mA 

IOl low-level output current 20 20 mA 

fclock Clock frequency MHz 

tw Pulse duration 
ClK high or low 

'AS160, 'AS161 ClR low 
ns 

A, B, C, D 

lOAD 

Setup time ENP, ENT 
tsu 

before ClKt 'AS160, 'AS161 elR inactive 
ns 

'AS162, 'AS163 
I elR low 

I ClR high (inactive) 

th Hold time, all synchronous inputs after ClK t ns 

TA Operating free-air temperature -55 125 0 70 °e 

~ electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

l> 
til 

s:2 
::D o 
c: 
=i 
til 

PARAMETER TEST CONDITIONS 

VIK Vce = 4.5 V, II = -18 mA 

VOH Vce = 4.5 V to 5.5 V, IOH = -2 mA 

VOL Vee = 4.5 V, IOl = 20 mA 

II Vee = 5.5 V, VI = 7 V 

IIH Vec = 5.5 V, VI = 2.7 V 

I lOAD, ENT 
III I All other 

Vce = 5.5 V, VI = 0.4 V 

lOt Vce = 5.5 V, Vo = 2.25 V 

lec Vee = 5.5 V 

* All typical values are at Vee = 5 v, T A = 25°C. 

SN54AS160 SN74AS160 

THRU THRU 

SN54AS163 SN74AS163 

MIN Typt MAX MIN Typt MAX 

-1.2 1.2 

Vee- 2 vee- 2 

0.25 0.5 0.25 0.5 

0.1 0.1 

20 20 

-1 -1 

-0.5 -0.5 

-30 -112 -30 -112 

40 40 

*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS160 THRU SN54AS163 
SN74AS160 THRU SN74AS163 

SYNCHRONOUS 4·BIT DECADE AND BINARY COUNTERS 

'AS160, 'AS161 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

Cl = 50 pF. 

FROM· TO 
Rl = 500 n. 

PARAMETER TA = MIN to MAX UNIT 
(INPUT) (OUTPUT) 

SN54AS160 SN74AS160 

SN54AS161 SN74AS161 

MIN TYpt MAX MIN Typt MAX 

fmax MHz 

tplH RCO 7 7 

tpHl ClK RCO (with lOAD high) 6 6 ns 

tpHl RCO (with lOAD low) 10 10 

tplH 5 5 
ClK Any Q ns 

tpHl 6 6 

tplH 3 3 
ENT RCO ns 

tPHl 4 4 

tpHl ClR Any Q 7 7 ns 

• AS 162 •• AS 163 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

Cl = 50 pF. 

FROM TO 
Rl = 500 n. 

PARAMETER TA = MIN to MAX UNIT 
(INPUT) (OUTPUT) 

SN54AS162 SN74AS162 

SN54AS163 SN74AS163 

MIN Typt MAX MIN Typt MAX 

fmax MHz 

tplH RCO 7 7 

tpHl ClK RCO (with lOAD high) 6 6 ns 

tPHl RCO (with lOAD low) 10 10 

tplH 5 5 
ClK Any Q ns 

tpHl 6 6 

tPlH 3 3 
ENT RCO ns 

tPHl 4 4 

tpHl ClR Any Q 7 7 

t All typical values are at Vee = 5 V. TA = 25°C. 
NOTE1: For load circuit and voltage waveforms. see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS160A THRU SN54ALS163A, SN54AS160 THRU SN54AS163 
SN74ALS160A THRU SN74ALS163A, SN74AS160 THRU SN74AS163 
SYNCHRONOUS 4·BIT DECADE AND BINARY COUNTERS 

TYPICAL APPLICATION DATA 

N·BIT SYNCHRONOUS COUNTERS 

This application demonstrates how the look-ahead carry circuit can be used to implement a high-speed n-bit counter. The 
'ALS160A, 'AS160, 'ALS162A, and 'AS162 will count in BCD and the 'ALS161A, 'AS161, 'ALS163A and 'AS163 will 
count in binary. Virtually any count mode Imodulo-N, Nl-to-N2, Nl-to-maximum) can be used with this fast look-ahead circuit. 
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M1 
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., C5/2.3,4+ 
I'" 

A- 1,50 111 r--°A 
B- (21 r--OB 

C- (31 r--Oc 

~ ~. 
0- (41 "'--- 00 

----1_ ern,....... CT=O CTR 
IOAli ,...." M1 

ENT 
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lOAD "" M1 
ENT 

G3 
RCO 
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ENP 

G4 
ClK 
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C- (3) I--Oc 

0- f41 1-- 0 0 

CLR ,.... CT=O CTR 
LOAD ,.... 

M1 
ENT 

G3 3CT ~MAX 
RCO 

I---
ENP 

G4 
CLK t:; C5/2,3,4+ 

r 
A- 1,50 (11 I--OA 

B- (21 I-- OB 

C- (31 I-- Oc 
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TYPES SN54ALS164, SN74ALS164 
8·BIT PARALLEL·OUT SERIAL SHIFT REGISTERS 

• AND-Gated (Enable/Disable) Serial Inputs 

• Fully Buffered Clock and Serial Inputs 

• Direct Clear 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These 8-bit shift registers feature AND-gated serial inputs and an 

asynchronous clear. The gated serial inputs (A and B) permit 

complete control over incoming data as a low at either input 

inhibits entry of the new data and resets the first flip-flop to the 

low level at the next clock pulse. A high-level input enables the 

other input, which will then determine the state of the first flip­

flop. Data at the serial inputs may be changed while the clock is 

high or low, provided the minimum setup time requirements are 

met. Clocking occurs on the low-to-high-Ievel transition of the 

clock input. All inputs are diode-clamped to minimize 

transmission-line effects. 

The SN54AlS164 is characterized for operation over the full 

military temperature range of - 55 °C to 125°C. The 

SN7 4AlS 164 is characterized for operation from 0 °C to 70 °C. 

02661. APRil 1982-REVISED DECEM8ER 1983 

SN54ALS164 •.. J PACKAGE 

SN74ALS164 ... N PACKAGE 

(TOP VIEW) 

A VCC 
B OH 

°A OG 
OB OF 
Oc OE 
OD ClR 

GND ClK 

SN54ALS164 •.. FH PACKAGE 

SN74ALS164 ... FN PACKAGE 

(TOP VIEW) 

u 
u u::c 

CO«Z>O 

00 U :.::: 10: OZZ-l-l 
t!) UU 

NC-No Internal connection 

FUNCTION TABLE 

INPUTS OUTPUTS 

CLEAR CLOCK A B OA 0B·· .OH 

L X X X L L 

H L X X °AO aBO 
H t H H H OAn 
H t L X L QAn 

H t X L L OAn 

H ; high level (steady state). l ; low level (steady state) 

X ; irrelevant (any input. including transitions) 

t ; transition from low to high level. 

L 

°HO 

OGn 

QGn 

OGn 

0AO. 080. 0HO = the level of 0A. 08. or 0H. respectively. before the 

indicated steady-state input conditions were established. 

0An. 0Gn ; the level of 0A or 0G befor~ the most·recent t transition 

of the clock; indicates a one-bit shift. 

PRODUCT PREVIEW 

logic symbol 

CLR 
ClK 

A 

B 

Pin numbers shown are for J and N packages .. 
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TYPES SN54ALS164, SN74ALS164 
8·BIT·PARALLEL·OUT SERIAL SHIFT REGISTERS 

logic diagram (positive logic) 

(9) 
CLEAR------~~~~--__ ------__ ------~------~------~------~------~------~ 

CLOCK_I_8) ____ ~~~--~--~--~--~--_+--__ --~--__ --~--__ --_+--__ ~~~_, 

Pin numbers shown are for J and N packages, 

(3) 

OUTPUT 

oA 

typical clear, shift, and clear sequences 

CLEAR~ 
I 
I 

(4) 

OUTPUT 

oB 

(5) 

OUTPUT 

oc 

(6) 

OUTPUT 

00 

(10) 

OUTPUT 

oE 

(11) 

OUTPUT 

OF 

(12) 

OUTPUT 

oG 

(13) 

OUTPUT 

oH 

SERIAL { A ~----------~---------
INPUTS 

[)LJTPUTS 

-~~----..... 

CLOCK 1 
1 
1 ---, °A ___ ~' __________ ~ 

---, °B ___ ..... ' ____________ ..... 
~~------~---------­
~~----~---------

OC===~J _______________ ~ 

Oil ==-J...J..-_______________ ---' 
~~------------­
~~,-------------, O[ ___ ~, __________________ ~ 

---, °f ___ ..... '~ ___________________ ~ 

I LJlL......-..-___ _ 
1 , 
I 

°G === ..... l _______________________ ....-J 

I ---, n' °H __ ..... , ________________________ ~ ~ _______ _ 

I 
CLEAR CLEAR 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .,',',,' ...................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS164 ........... ' .......... , ....... - 55 °e to 125 °e 

SN74ALS164 ................................. OOeto70oe 
Storage temperature range ............................ ' .................. " - 65 °e to 150 0 e 
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TYPES SN54ALS164, SN74ALS164 
8·HIT·PARALLEL·OUT SERIAL SHIFT REGISTERS 

recommended operating conditions 

SNS4ALS164 SN74ALS164 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4 rnA 

IOL Low-level output current 4 8 rnA 

fclock Clock frequency MHz 

CLR low 

tw Pulse duration CLK high ns 

CLK low 

SH/LD 

tsu 
Setup time 

Data ns 
before CLKI 

CLR inactive 

th Hold time, data after' CLK I 10 0 ns 

TA Operating free-air temperature - 55 125 0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SNS4ALS164 SN74ALS164 
PARAMETER TEST CONDITIONS 

Typt Typt 
,UNIT 

MIN MAX MIN MAX 

VIK Vce = 4.5 V, II = -18 rnA -1.5 -1.5 V 

VOH Vce = 4.5 V to 5.5 V, IOH = -0.4 rnA Vee- 2 Vee- 2 V 

VCC - 4.5 V, IOL - 4 rnA 0.25 0.4 0.25 0.4 
VOL V 

Vce = 4.5 V, IOL = 8 rnA 0.35 0.5 

II Vce = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH VCC = 5.5 V, VI = 2.7 V 20 20 p.A 

IlL VCC = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

IO:/: VCC = 5.5 V, Va = 2.25 V -30 -112 -30 -112 rnA 

ICC VCC = 5.5 V See Note 1 10 10 rnA 

t All typical values are at Vee = 5 v, T A = 25°C. 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

NOTE 1: With 4.5 Volts applied to the serial input and all other inputs except the clock grounded, ICC is measured after a clock transition from 0 to 4.5 volts. 

switching characteristics (see Note 2) 

Vcc = 4.S V to S.S V, 

CL = SO pF, 

FROM TO RL = 500 fI, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = MIN to MAX 

SNS4ALS164 SN74ALS164 

MIN Typt MAX MIN Typt MAX 

fmax 60 60 MHz 

tpHL CLR Any Q 12 12 ns 

tpLH 10 10 
CLK Any Q 

11 
ns 

tpHL 11 

tAli typical values are at Vee = 5 V, TA = 25°C. 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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• Complementary Outputs 

• Direct Overriding Load (Data) Inputs 

• Gated Clock Inputs 

• Parallel-to-Serial Data Conversion 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic and 
Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 
The 'AlS165 is an a-bit serial shift register that, 
when clocked, shifts the data toward serial output 
QH. Parallel-in access to each stage is provided by 
eight individual direct data inputs that are enabled by 
a low level at the SH/lD input. The 'ALS165 also 
features a clock inhibit function and a complemented 
serial output OH. 

Clocking is accomplished by a low-to-high transition 
of the ClK input while SH/lD is held high and ClK 
INH is held low. The functions of the ClK and ClK 
INH (clock inhibit) inputs are interchangeable. Since a 
low ClK input and a low-to-high transition of ClK 
INH will also accomplish clocking, ClK INH should be 
changed to the high level only while the ClK input is 
high. Parallel loading is inhibited when SH/ill is held 
high. The parallel inputs to the register are enabled 
while SH/lD is low independently of the levels of 
ClK,ClK INH, orSER~pu~. 

The SN54AlS165 is characterized for operation 
over the full military temperature range of - 55°C to 
125°C. The SN74AlS165 is characterized for 
operation from ooC to 70 0 C. 

FUNCTION TABLE 

INPUTS 

SH/LD 
ClK FUNCTION 

ClK 
INH 

L X X PARALLEL lOAD 

H H X NO CHANGE 

H X H NO CHANGE 

H L t SHIFT 

H t L SHIFT 

SHIFT - content of each internal register 

shifts toward serial output 0H' qata at serial 

input is shifted into first register. 

PRODUCT PREVIEW 

TYPES SN54ALS165, SN74ALS165 
PARALLEL·LOAD 8·BIT SHIFT REGISTERS 

02661, JUNE 1982 

SN54AlS165 .•• J PACKAGE 

SN74AlS165 ••• N PACKAGE 

ITOPVIEWI 

SH/Lo VCC 
ClK ClK INH 

E 0 
F C 
G B 
H A 

OH SER 
GND QH 

SN54AlS165 ••• FH PACKAGE 

SN74AlS165 ..• FN PACKAGE 

ITOPVIEWI 

E 
F 

NC 
G 
H 

::I: 

1
0 Z 

~:2 u;; 
-I:I:U U-I 
UCJ)Z>U 

3 2 1 

9 1011 1213 

:I: 0 U :I:a: 
10 ~ Z 0 ~ 

o 
C 
NC 
B 

14 A 

NC - no Internal connection 

logic symbol 

SH/LD (1) 

ClKINH 

elK 

SER 

A 

B 

C 

D 

E 

F 

G 

H 
(61 

Pin numbers shown are for J and N packages. 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS165, SN74ALS165 
PARALLEL·LOAD 8·BIT SHIFT REGISTERS 

logic diagram (positive logic) 
PARAllEL 

INPUTS 

Pin numbers shown are for J and N packages 

typical shift, load, and inhibit sequences 

DATA 

ClK 

ClKINH 

SER ____ ~ ______ ~--______________________________ ___ 

SH1m-W 

AJ.":l 
I l ~----~----------------------------------

: 
c~~ ____ ~ ________________________________ __ 

D I l 

I 
I 

E---1f:l~ ____ ~ ________________________________ ___ 
F I l 

I 
I 

G~~ ____ ~ ____________ ~ __________________ __ 

H~L--__ ~ ___________________________ _ 

I 
I l 

I 

I- INHIBIT -1-------- SERIAL SHIFT-------­

LOAD 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ................ ' ............................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free·air temperature range: SN54ALS165 ................................ -55°C to 125°C 

SN74ALS165 ................................... oOe to 70°C 
Storage temperature range .................................................. -65°C to 150°C 
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TYPES SN54ALS166, SN74ALS166 
PARALLEL·LOAD 8·81T SHIFT REGISTERS 

• Synchronous Load 

• Direct Overriding Clear 

• Parallel to Serial Conversion 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic And Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

The' AlS 166 8-bit shift register is compatible with most other 
TTL logic families. All inputs are buffered to lower the drive 
requirements. Input clamping diodes minimize switching 
transients and simplify system design. 

These parallel-in or serial-in, serial-out registers have a 
complexity of 77 equivalent gates on a monolithic chip. They 
feature gated clock inputs and an overriding clear input. The 
parallel-in or serial-in modes are established by the shiftlload in­
put. When high, this input enables the serial data input and 
couples the .eight flip-flops for serial shifting with each clock 
pulse. When low, the parallel (broadside) data inputs are enabled 
and synchronous loading occurs on the next-clock pulse. During 
parallel loading, serial data flow is inhibited. Clocking is ac­
complished on the low-to-high-Ievel edge of the clock pulse 
through a two-input positive NOR gate permitting one input to be 
used as a clock-enable or clock-inhibit function. Holding either of 
the clock inputs high inhibits clocking; holding either low enables 

the other clock input. This, of course, allows the system clock to 
be free-running and the register can be stopped on command 
with the clock input. The clock-inhibit input should be changed to 
the high level only when the clock input is high. A buffered, direct 
clear input overrides all other inputs, including the clock, and sets 
all flip-flops to zero. 

The SN54AlS 166 is characterized for operation over the full 
military temperature range of - 55 °C to 125°C. The 
SN7 4AlS 166 is characterized for operation from 0 °C to 70 °C. 

FUNCTION TABLE 

INPUTS INTERNAL 
OUTPUT 

SHIFTI CLOCK PARALLEL OUTPUTS 
CLEAR CLOCK SERIAL °H LOAD INHIBIT A ... H °A °B 

L X X X X X L L L 

H X L L X X °AO OBO OHO 
H L L t X a ... h a b h 

H H L t H X H °An OGn 
H H L t L X L OAn °Gn 
H X H t X X °AO OBO OHO 

PRODUCT PREVIEW 

D2661. APRIL 1982-DECEM8ER 1983 

SN54ALS166 ... J PACKAGE 

SN74ALS166 ... N PACKAGE 

(TOPVIEWI 

SER VCC 

A SH/[5 
B H 
C QH 
D G 

ClK F INH 
ClK E 

GND ClR 

SN54ALS166 ... FH PACKAGE 

SN74ALS166 ..• FN PACKAGE 

(TOPVIEWI 

B 
C 

NC 
D 

ClKINH 

ul~ ffi U U J: 
«UlZ>Ul 

NC-No Internal connection 

logic symbol 

ClR 
SH/LD 

CLKINH 

eLK 

SER 

A 

B 

C 

D 

SRGB 

H 

QH 
NC 
G 
F 

(13) 
OH 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS166. SN74ALS166 
PARALLEL·LOAD 8·BIT SHIFT REGISTERS 

logic diagram (positive logic) 

Pin numbers shown are for J and N packages. 

typical clear, shift, load, inhibit, and shift sequences 

CLOCK 

CLOCKINHIBIT-'~~ ________________________ ~ ____ ~r-----l~ __________________________ __ 
I I I 

CLEAR -UI 
I I 

SERIAL INPUT ~ __ ~ __________________ ~ ____ ~ ______ ~~ ______________________ ___ 

I I 

SHIFT/LOAD I Ur---~~-----------

PARALLEL 

INPUTS 

I 
A __ ~~ ________________________ ~ __ ~~~ ____ ~~ ________________________ _ 

I 
LI 

I 
C __ ~~ ________________________ ~ __ ~~~ ____ ~~ ________________________ _ 

D ____ ~ ______________________________ ~L~~~ ______ ~ ______________________ ___ 

I 

--~~------------------------~--~~~----~~-------------------------
I 

L, 

G ____ ~ ________________________ ~ __ ~~~----~~-------------------------
H __ ~~ ________________________ ~ __ ~~~ ____ ~~~ ______________________ _ 

OUTPUT QH ::J._.:..... ______________________ ---' 
1----SE RIAL SHI FT ------------t 

CLEAR 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage ................ ' .................................................... 7 V 
Operating free-air temperature range: SN54ALS166 ............................. - 55 °e to 125 °e 

SN74ALS166 .................................. OOeto70o~ 
Storage temperature range .............................................. " - 65 °e to 1 50 °e 
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recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

10H High-level output current 

10L Low-level output current 

fclock Clock frequency 

CLR low 

tw Pulse duration CLK high 

ClK low 

Setup time 
SH/lD 

tsu Data 
before ClKI 

ClR inactive 

th Hold time. data after ClKt 

TA Operating free-air temperature 

TYPES SN54ALS166, SN74ALS166 
PARALLEL-LOAD 8-BIT SHIFT REGISTERS 

SN54ALS166 SN74ALS166 
UNIT 

MIN NOM MAX MIN NOM MAX 

4.5 5 5.5 4.5 5 5.5 V 

2 2 V 

0.8 0.8 V 

-0.4 -0.4 rnA 

4 8 rnA 

MHz 

ns 

ns 

ns 

-55 125 0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AlS166 SN74ALS166 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK VCC = 4.5 V. II = -18 rnA -1.5 -1.5 V 

VOH VCC = 4.5 V to 5.5 V. 10H = -0.4 rnA Vee- 2 Vee- 2 V 

VOL 
VCC = 4.5 V. 10l = 4 rnA 0.25 0.4 0.25 0.4 

VCC = 4.5 V. 
V 

10l = 8 rnA 0.35 0.5 

II VCC = 5.5 V. VI = 7 V 0.1 0.1 rnA 

IIH VCC = 5.5 V. VI = 2.7 V 20 20 /LA 

III VCC = 5.5 V. VI = 0.4 V -0.1 -0.1 rnA 

10i VCC = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 rnA 

ICC VCC = 5.5 V See Note 1 16 16 rnA 

t All typical values are at V ee ~ 5 V. T A ~ 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
NOTE 1: With 4.5 Volts applied to the serial input and all other inputs except the clock grounded, lee is measured after a clock transition from 0 to 4.5 volts. 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO R1 = 500 fl. 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS166 SN74AlS166 

MIN Typt MAX MIN Typt MAX 

fmax 60 60 MHz 

tpHl ClR QH 10 10 ns 

tplH 12 12 
ClK QH ns 

tpHl 13 13 

tAli typical values are at Vee ~ 5 V, TA ~ 25°e. 
NOTE 2: For load circuit and voltage waveforms, see page 1-12. 
Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS168A, SN54ALS169A, SN54AS168, SN54AS169 
SN74ALS168A, SN74ALS169A, SN74AS168, AS74AS169 

SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 

• Fully Synchronous Operation for Counting 
and Programming 

• Internal Look-Ahead for Fast Counting 

• Carry Output for n-Bit Cascading 

• Fully Independent Clock Circuit 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These synchronous presettable counters feature an 
internal carry look-ahead for cascading in high-speed 
counting applications. The' AlS 168A and 'AS 168 are 
decade counters and the' AlS 169A and 'AS 169 are 
4-bit binary counters. Synchronous operation is 
provided by having all flip-flops clocked 
simultaneously so that the outputs change coincident 
with each other when so instructed by the count­
enable inputs and internal gating. This mode of 
operation helps eliminate the output counting spikes 
that are normally associated with asynchronous (ripple 
clock) counters. A buffered clock input triggers the 
four flip-flops on the rising (positive-going) edge of the 
clock waveform. 

These counters are fully programmable; that is, the 
outputs may each be preset to either level. The load 
input circuitry allows loading with the carry-enable 
output of cascaded counters. As loading is 
synchronous, setting up a low level at the load input 
disables the counter and causes the outputs to agree 
with the data inputs after the next clock pulse. 

D2661, DECEMBER 1982- REVISED DECEMBER 1983 

SN54ALS', SN54AS' • , . J PACKAGE 
SN74ALS', SN74AS' .•. N PACKAGE 

(TOP VIEW) 

u/5 
ClK 

A 
8 
C 
D 

ENP 
GND 

SN54ALS', SN54AS' 

SN74ALS', SN74AS' 

(TOP VIEW) 

A 
8 

NC 
C 
D 

9 1011 1213 

ZZz«Z , 0.. ° Uloll-
w(!) OW 

...J 

NC - no internal connection. 

VCC 
RCO 

QA 
Q8 
Qc 
QD 
ENT 
LOAD 

FH PACKAGE 

FN PACKAGE 

QA 
Q8 
NC 

QC 
QD 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous application without additional 
gating. Instrumental in accomplishing this function are two count-enable inputs and a carry output. 80th count enable 
inputs (ENP and ENT) must be low to count. The direction of the count is determined by the level of the UfD input. 
When UfD is high, the counter counts up; when low, it counts down. Input ENT is fed forward to enable the carry 
output. The ripple carry output (RCO) thus enabled will produce a low-level pulse while the count is zero (all inputs low) 
counting down or maximum (9 or 15) counting up. This low-level overflow carry pulse can be used to enable 
successive cascaded stages. Transitions at ENP or ENT are allowed regardless of the level of the clock input. All inputs 
are diode-clamped to minimize transmission-line effects, thereby simplifying system design. 

These counters feature a fully independent clock circuit. Changes at control inputs (ENP, ENT, lOAD, UiO) that will 
modify the operating mode have no effect on the contents of the counter until clocking occurs. The function of the 
counter (whether enabled, disabled, loading, or counting) will be dictated solely by the conditions meeting the stable 
setup and hold times. 

The SN54AlS168A, SN54AS168, SN54AlS169A, and SN54AS169 are characterized for operation over the full military 
temperature range of -55°C to 125°C. The SN74ALS168A, SN74AS168, SN74AlS169A, and SN74AS169 are 
characterized for operation from O°C to 70 °C. 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS168A, SN54AS168, SN74ALS168A, SN74AS168 
SYNCHRONOUS 4·81T UP/DOWN DECADE COUNTERS 

• ALS 168A •• AS 168 logic diagram (positive logic) • ALS 168A •• AS 168 logic symbol 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS169A, SN54AS169, SN74ALS169A, SN74AS169 
SYNCHRONOUS 4·BIT UP/DOWN BINARY COUNTERS 

'ALS 169A, AS 169 logic diagram (positive ,logic) 'ALS169A, 'AS169 logic symbol 

CLK~:-H::t:j=+=t=I=~ __ -r""" 

Pin' numbers shown are for J and N packages. 
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TYPES SN54ALS168A, SN54AS168, SN74ALS168A, SN74AS168 
SYNCHRONOUS 4·81T UP/DOWN DECADE COUNTERS 

. ALS 168A .. AS 168 typical load. count. and inhibit sequences 

Illustrated below is the following sequence: 

1. Load (preset) to BCD seven 

2. Count up to eight, nine (maximum), zero, one, and two 

3. Inhibit 

4. Count down to one, zero (minimum), nine, eight, and seven 

A-.J 

DATA 
B-.J 

INPUTS 

C-.J 

D 

ClK 

I 
L 

I 
1-

I 
L 

r 
I 

ENPandENT--'~~ __ ~~ __________________ ~ 

I 
I 
I I: 

0 6 ----:--!l r----
_ __ ..J I~' ---------------' . 

I I 
°c ----:--rl r----

___ ..J I ~I----------------------------------~----------------~ 
-- -.., I I I 

°D ____ LiJ L..-

II 
~ ----I I I 

___ -l I I 

: 7 I I 

LJ I 
o 2 2 

I II ... ·---COUNT UP -----··I-INHIBIT-I 

~ 
LOAD 

u 
2 o 9 8 7 

~ COUNT DOWN ----+ 
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TYPES SN54ALS169A, SN54AS169, SN74ALS169A, SN74AS169 
SYNCHRONOUS 4·BIT UP/DOWN BINARY COUNTERS 

, ALS 169A, 'AS 169 typical load, count, and inhibit sequences 

Illustrated below is the following sequence: 

1. load (preset) to binary thirteen 

2. Count up to fourteen, fifteen (maximum), zero, one, and two 

3. Inhibit 

4. Count down to one, zero (minimum), fifteen, fourteen, and thirteen 

DATA 
INPUTS 

A 1'---';"'" - -
--I L..._ 

B r-____ .-.1' __ 

ClK 

U/O- i __ J 

.-­L..._ 

II 
I I 

--, 
I I 

BWandTIIT ~~ ____ I_I ____________________ ~ 

I I 
I I 

I 
I 
I: 

0B = = lJJr-----..., 
II ~-----.-.I 

I 

Go - --I 
--....I 

nco - --I LJ· I 

--~ I 
: 13 14 15 0 21 2 2 
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TYPES SN54ALS168A, SN54ALS169A, SN74ALS168A, SN74ALS169A 
SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage. Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .......................................... ;. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS 168A. SN54ALS 169A .............. " - 55°C to 125°C 

SN74ALS168A. SN74ALS169A .................... ooe to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS168A SN74ALS168A 

SN54ALS169A SN74ALS169A UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -0.4 -0.4 mA 

10L Low-level output current 4 8 mA 

fclock Clock' frequency 0 25 0 30 MHz 

tw Pulse duration CLK high or low 20 16.5 ns 

A. B. e. or D 20 15 

Setup time before CLKt 
ENP or ENT 25 20 

tsu 
LOAD 20 15 

ns 

UfD 20 15 

th Hold time. data after eLKt 0 0 ns 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS168A SN74ALS168A 

PARAMETER TEST CONDITIONS SN54ALS169A SN74ALS169A UNIT 

MIN Typt MAX MIN TYpt MAX 

VIK Vec = 4.5 V. II = - 18 mA -1.5 - 1.5 V 

VOH VCC = 4.5 V to 5.5 V. 10H = -0.4 rnA vee- 2 Vce- 2 V 

Vec = 4.5 V. 10L = 4 mA 0.25 0.4 0.25 0.4 
VOL V 

Vce = 4.5 V. 10L = 8 mA 0.35 0.5 

II Vce = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vec = 5.5 V. VI = 2.7 V 20 20 /lA 

IlL Vce = 5.5 V. VI = 0.4 V -0.2 -0.2 mA 

I RCO -15 -70 -15 -70 
10* 10 Vee = 5.5 V. Vo = 2.25 V mA 

-30 - 1 12 -30 - 1 12 

Ice Vee = 5.5 V 15 25 15 25 rnA 

tAli typical values are at Vee = 5 V. TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54ALS168A. SN54ALS169A. SN74ALS168A. SN74ALS169A 
. SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 

, ALS 168A, 'ALS 169A switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 
CL = 50 pF. 

FROM TO 
RL = 500 Q. 

PARAMETER TA = MIN to MAX UNIT 
(IN pun (OUTPUn 

SN54ALS168A SN74ALS168A 
SN54ALS169A SN74ALS169A 

MIN MAX MIN MAX 
fmax 25 30 MHz 

tplH 
RCO 

10 32 10 28 
ClK ns 

tpHl 6 22 6 18 
tplH 5 19 5 16 

ClK Any Q ns 
tpHl 5 20 5 16 
tplH ENT RCO 

5 19 5 16 
ns 

tpHl 3 16 3 13 

tplH 
RCO 

5 25 5 23 
UfO ns 

tpHl 5 23 5 19 

NOTE1: For load circuit and voltage waveforms. see page 1·12. 
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TYPES SN54AS168, SN54AS169, SN74AS168, SN74AS169 
SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS168, SN54AS169 .................. " - 55 °e to 125 °e 

SN74AS168,SN74AS169 ........................ 0 0 eto70oe 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

recommended operating conditions 

SN54AS168 SN74AS168 

SN54AS169 SN74AS169 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 

VIH High-level input voltage 2 2 

VIL Low-level input voltage 0.8 0.8 

IOH High-level output current -2 -2 

IOL Low-level output current 20 20 

fclock Clock frequency 

tw Pulse duration ClK high or low 

A, B, C, or D 

Setup time before ClKt 
ENP or ENT 

tsu 
LOAD 

UfD 

th Hold time, data after CLKt 

TA Operating free-air temperature -55 125 0 70 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS168 SN74AS168 
PARAMETER TEST CONDITIONS SN54AS169 SN74AS169 

MIN Typt MAX MIN Typt MAX 

VIK VCC = 4.5 V, II = -18 rnA -1.2 -1.2 

VOH Vec = 4.5 V to 5.5 V, 10H = -2 rnA Vee- 2 Vee- 2 

VOL Vce - 4.5 V, 10L - 20 rnA 0.25 0.5 0.25 0.5 

II Vec = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vec = 5.5 V, VI = 2.7 V 20 20 

I Load, ENT, UfD -1 -1 
IlL I All others Vce = 5.5 V, VI = 0.4 V 

-0.5 -0.5 

lOt Vce = 5.5 V, Va = 2.25 V -30 -112 -30 -112 

ICC Vec = 5.5 V 46 46 

t All typical values are at Vee = 5 V, T A = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS-

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS168, SN54AS169, SN74AS168, SN74AS169 
SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 

'AS 168, 'AS 169 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
RL = 500 n. 

PARAMETER 
(OUTPUT) 

TA = MIN to MAX 
(INPUT! 

SN54AS168 SN74AS168 

SN54AS169 SN74AS169 

MIN Typt MAX MIN Typt MAX 

fmax 

tpLH RCO (with LOAD high! 9.5 9.5 

tPLH CLK RCO (with LOAD low! 5.5 5.5 

tpHL RCO 7.5 7.5 

tPLH \ 5 5 
CLK Any Q 

tpHL 6 6 

tpLH 
ENT RCO 

3 3 

tpHL 4 4 

tpLH ufo RCO 
7.5 7.5 

tPHL 10.5 10.5 

t All typical values are at Vee = 5 V. T A = 25 CC. 
NOTE1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS174, SN54ALS175, SN54AS174, SN54AS175 
SN74ALS174, SN74ALS175, SN74AS174, SN74AS175 

HEXIQUAORUPLE O·TYPE FLlp·FLOPS WITH CLEAR 

• ' ALS 1 74 and 'AS 174 Contain Six Flip-Flops with 
Single-Rail Outputs 

• 'ALS175 and 'AS175 Contain Four Flip-Flops with 
Double-Rail Outputs 

• Buffered Clock and Direct Clear Irtputs 

• Applications Include: 
Buffer/Storage Registers 
Shift Registers 
Pattern Generators 

• Fully Buffered Outputs for Maximum Isolation from 
External Disturbance ('AS only) 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These monolithic, positive-edge-triggered flip-flops utilize TTL 
circuitry to implement Ootype flip-flop logic. All have a direct 
clear input and the' ALS 1 75 and' AS 1 75 feature complementary 
outputs from each flip-flop. 

Information at the 0 inputs meeting the setup time requirements 
is transferred to the outputs on the positive-going edge of the 
clock pulse. Clock triggering occurs at a particular voltage level 
and is not di~ectly related to the transition time of the positive­
going pulse, When the clock input is at either the high or low 
level, the 0 input signal has no effect at the output. 

These circuits are fully compatible for use with most TTL circuits. 

The SN54ALS174, SN54ALS175, SN54AS174, and 
SN54AS 17 5 are characterized for operation over the full military 
temperature range of -55°C to 125°C. The SN74ALS174, 
SN74ALS175, SN74AS174, and SN74AS175 are character­
ized for operation from ooC to 70°C. 

CLR 

L 

H 

H 

H 

FUNCTION TABLE 

(EACH FLIP-FLOP) 

INPUTS OUTPUTS 

CLK 0 a at 
x X L H 

t H H L 

t L L H 

L X ao 00 
t 'ALS175 and 'AS175 only 

02661, APRIL 1982-REVISION DECEM8ER 1983 

SN54ALS174,SN54AS174. J PACKAGE 

SN74ALS174, SN74AS174 ... N PACKAGE 

ITOPVIEW) 

CLR VCC 
10 60 
10 60 
20 50 
20 50 
3D 40 
30 40 

GNO CLK 

SN54ALS174, SN54AS174 . FH PACKAGE 

SN74ALS174,SN74AS174. . FNPACKAGE 

(TOP VIEW) 

015 U ~o 
...-UZ> CO 

60 
50 
NC 
5Q 
40 

SN54ALS175,SN54AS175 . J PACKAGE 

SN74ALS175,SN74AS175 ... N PACKAGE 
(TOP VIEW) 

CLR VCC 
10 40 
10 4Q 
10 40 
20 3D 
20 30 
20 30 

GNO CLK 

SN54ALS175. SN54AS175 FH PACKAGE 

SN74ALS175. SN74AS175 . FN PACKAGE 

(TOP VIEW) 

015 U ~o 
...-uZ>'<t 

OOU~d 
Nt5 Z cjM 

NC - No internal connection, 

40 
40 
NC 
3D 
30 

Copyright © 1983 by Texas Instruments Incorporated 
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TYPES SN54ALS174, SN54ALS175,·SN54AS17~ SN54AS175 
SN74ALS174, SN74ALS175, SN74AS174, SN74AS175 
HEX/QUADRUPLE D·TYPE FLlp·FLOPS WITH CLEAR 

logic symbols 
'AlS174, 'AS174 

10 (3) 

20 (4) 

30 (6) 

40 (11) 

50 (13) 
(14) 

60 

logic diagrams (positive logic) 

ClK 

1 D ~~---+-+-....j 

2D -...;.14.;.;1 ___ +-11--1 

3D --:,16;;.:,1 ___ 
H

I--I 

4D 1111 

5D 1131 

6D 1141 

Pin numbers shown a~e for J and N packages. 

2-168 

30 

40 
(12) 50 

(15) 60 

ClR 111 

2D 151 

3D 1121 

4D 1131 
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TYPES SN54ALS174, SN54ALS175, SN74ALS174, SN74ALS175 
HEX/QUADRUPLE D·TYPE FLlP·FLOPS WITH CLEAR 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .................................................................. 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS174, SN54ALS175 ... " ............... -55°e to 125°e 

SN74ALS174, SN74ALS175 ....................... ooe to 70 0 e 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

recommended operating conditions 

SN54ALS174 SN74ALS174 

SN54ALS175 SN74AlS175 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -0.4 -0.4- rnA 

IOL Low-level output current 4 8 rnA 

fclock Clock frequency 0 40 0 50 MHz 

CLR low 15 10 

tw Pulse duration CLK high 12.5 10 / ns 

CLK low 12.5 10 

Setup time Data 15 10 
tsu 

6 
ns 

before CLKt eLR inactive 8 

th Hold time, data after elK t 0 0 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS174 SN74ALS174 

PARAMETER TEST CONDITIONS SN54ALS175 SN74AlS175 

MIN Typt MAX MIN TVPt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 

VOH Vee = 4.5 V to 5.5 V IOH = -0.4 rnA vee- 2 Vee- 2 

Vec = 4.5 V, IOL = 4 rnA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V IOL = 8 rnA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vec = 5.5 V, VI = 2.7 V 20 20 

IlL Vce = 5.5 V, VI = 0.4 V -0.1 -0.1 

IOi Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

L'ALS174 11 19 11 19 
Ice Vee = 5.5 V, See Note 1 

l'ALS175 8 14 9 14 

tAli typical values are at Vee = 5 V, TA = 25°C. . 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS' 
NOTE 1: ICC is measured with D inputs and elR grounded, and elK at 4.5 V. 
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TYPES SN54ALS174, SN54ALS175, SN74ALS174, SN74ALS175 
HEX/QUADRUPLE D·TYPE FLlp·FLOPS WITH CLEAR 

switching characteristics (see Note 2) 

Vcc = 4.5 V to 5.5 V 

Cl = 50 pF, 

FROM TO 
Rl = 500 (} 

PARAMETER TA = MIN to MAX UNIT 
(INPUT) (OUTPUT) 

SN54AlS174 SN74AlS174 

SN54AlS175 SN74AlS175 

MIN MAX MIN MAX 

fmax 40 50 MHz 

tpLH 
CLR 

Any Q ('AlS175) 5 20 5 18 
ns 

tpHL Any Q 8 26 8 23 

tPLH Any Q 3 17 3 15 
ClK 

(or Q, 'AlS175) 
ns 

tpHl 5 20 5 17 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 

Dflip·flop signal conventions 

2-170 

It is TI practice to name the outputs and other inputs of a D-type flip-flop and to draw its logic symbol based on the 
assumption of true data (D) inputs. Then outputs that produce data in phase witl:! the data inputs are called Q and those 
producing complementary data are called O. An inpl!t that causes a Q output to go high or a 0: output to go low is called 
Preset; an input that causes a IT output to go high or a Q output to go low is called Clear. Bars are used over these pin 
names (PRE and CLR) if they are active low. 

In some applications it may be advantageous to redesignate the data input D. In that case. all the other inputs and 
outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary 
pin numbers are shown in parentheses. 

PAt" s 
ClK ~-C> C1 

o 
CLR 

10 

R 

(5) Q 

(6) Q 

ClR 

ClK 

o 
PRE 

(5) Q 

(6) Q 

Notice that Q and 0 exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity 
indicators (1::>.) on PRE and CLR remain since these inputs are still active-low, but that the presence or absence of the 
polarity indicator changes at 0, Q, and O. Of course pin 5 (0) is still in phase with the data input D, but now both are 
considered active-low. 
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TYPES SN54AS174, SN54AS175, SN74AS174, SN74AS175 
HEX/QUADRUPLE D·TYPE FLlp·FLOPS WITH CLEAR 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... " 7 V 
Input voltage ..................................................................... " 7 V 
Operating free-air temperature range: SN54AS174, SN54AS175 .. , .. " '" ., ., .... '" -55°C to 125°e 

SN74AS174, SN74AS175 ....................... ~. DOG to 70 0 e 
Storage temperature range .............. : ................................. " - 65°C to 150 0 e 

recommended operating conditions 

SN54AS174 SN74AS174 

SN54AS175 SN74AS175 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 mA 

IOL Low-level output current 20 20 mA 

fclock Clock frequency 0 100 0 100 MHz 

CLR low 5.5 5 

tw Pulse duration CLK high 4 4 ns 

CLK low 6 6 

Setup ti,me Data 4 4 
tsu ns 

before CLKt CLR inactive 6 6 

th Hold time, data after CLKt 1 1 ns 

TA Operating free-air temperature -55 125 0 70 °c 

en 
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) !:: 

SN54AS174 SN74AS174 
PARAMETER TEST CONDITIONS SN54AS175 SN74AS175 

MIN Typt MAX MIN TYpt MAX 

VIK VCC = 4.5 V, II = -18 mA -1.2 -1.2 

VOH VCC = 4.5 V to 5.5 V IOH = -2 mA VCC-2 VCC-2 

VOL VCC = 4.5 V, IOL = 20 mA 0.25 0.5 0.25 0.5 

II VCC = 5.5 V, VI = 7 V 0.1 0.1 

IIH VCC = 5.5 V, VI = 2.7 V 20 20 

IlL VCC = 5.5 V, VI = 0.4 V -0.5 -0.5 

10:1: VCC = 5.5 V, Va = 2.25 V -30 -112 -30 -112 

ICC 
l'AS174 

VCC = 5.5 V, See Note 1 
30 45 30 45 

I 'AS175 33 33 

tAli typical values are at VCC = 5 V, TA = 25°C. 
~The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
NOTE 1: ICC is measured with D, ClK, and PRE grounded, then with D, ClK, and ClR grounded. 
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TYPES SN54AS174, SN54AS175, SN74AS174, SN74AS175 
HEX/QUADRUPLE D·TYPE FLlP·FLOPS WITH CLEAR 

'AS 174 switching characteristics (see Note 2) 

PARAMETER 
FROM TO 

(INPUT) 

Vcc = 4.5 V to 5.5 V 

Cl = 50 pF. 

Rl = 5000 

TA = MIN to MAX 
(OUTPUT) 

SN54AS174 SN74AS174 

fmax 
tpHl ClR Any Q 

tPlH 
ClK Any Q 

tpHl 

'AS175 switching characteristics (see Note 2) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

fmax 
tplH 

ClR Any Q or Q 
tpHl 

tPlH 
Any Q or IT ClK 

tpHl 

» tAli typical values are at Vee = 5 V. TA = 25°e. 
r- NOTE 2: For load circuit and voltage waveforms. see page 1·12. en 
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MIN 

100 

5 

3.5 

4.5 

MIN 

MAX MIN MAX 

100 

15 5 14 

9.5 3.5 8 

11.5 4.5 10 

Vcc =4.5 V to 5.5 V. 

Cl = 50 pF. 

Rl = 500 n. 
TA = MIN to MAX 

SN54AS175 SN74AS175 
Typt MAX MIN Typt MAX 

160 160 

5 5 

5.5 5.5 

4 4 

4 4 
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITSIFUNCTION GENERATORS 

• Package Options Include the I AS 181 A in 
Compact 300-mil or Standard GOO-mil DIPs. 
The' AS881 A Is Offered in 300-mil DIPs. 
Both Devices Are Available in Both Plastic 
and Ceramic Chip Carriers 

• Full Look-Ahead for High-Speed Operations 
on Long Words 

• Arithmetic Operating Modes: 
Addition 
Subtraction 
Shift Operand A One Position 
Magnitude Comparison 
Plus Twelve Other Arithmetic 

Operations 

• Logic Function Modes 
Exclusive-OR 
Comparator 
AND,NAND,OR,NOR 
I AS881 A Provides Status 

Register Checks 
Plus Ten Other Logic Operations 

• Dependable Texas Instruments Quality 
and Reliability 

logic symbol 

SO 161 
ALU 

Sl 151 }~ 10. 
S2 141 

S3 131 
31 

M 181 4 

Cn 
171 

Pin numbers shown are J, JT. N and NT packages. 

02661, DECEMBER 1982-REVISED DECEMBER 1983 

SN54AS181A .... J OR JT PACKAGE 
SN54AS881A .•.. JT PACKAGE 

SN74AS181A .... N OR NT PACKAGE 
SN74AS881A ...• NT PACKAGE 

(TOPVIEWI 

80 VCC 

AO A1 

S3 81 

S2 A2 

S1 82 

SO A3 

Cn B3 

M G 
FO Cn +4 
'F1 p 
F2 A=8 

GND F3 

SN54AS181A, SN54AS881A .... FH PACKAGE 
SN74AS181A, SN74AS881A •... FN PACKAGE 

52 
51 
SO 

NC 

Cn 
M 

'AS 181 A, 'AS881 A 
(TOP VIEW I 

A2 

82 

A3 

NC 

83 
G 

FO 11 en + 4 

12131415161718 

IU: I~ ~ ~ I ~ ~ 10-
(!) < 

NC - no internal connection 

TYPICAL ADDITION TIMES (CL = 15 pF RL = 280 Q T A = 25DCI 

NUMBER ADDITION TIMES PACKAGE COUNT CARRY METHOD 

OF USING 'AS881A USING'AS181A USING'S181 ARITHMETIC LOOK-AHEAD BETWEEN 

BITS AND'AS882 AND'AS882 AND '5182 LOGIC UNITS CARRY GENERATORS ALU's 

1 to 4 5 ns 5 ns 11 ns 1 NONE 

5 to 8 10 ns 10 ns 18 ns 2 RIPPLE 

9 to 16 14 ns 14 ns 19 ns 30r4 1 FULL LOOK-AHEAD 

17 to 64 19 ns 19 ns 28 ns 5 to 16 2 to 5 FULL LOOK-AHEAD 

ADVANCE INFORMATION Copyright © 19B2 by Texas Instruments Incorporated 
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

description 

The' AS 181 A and' AS881 A are arithmetic logic units (ALU)ffunction generators that have a complexity of 75 and 77 
equivalent gates respectively, on a monolithic chip. These circuits perform 16 binary arithmetic operations on two 
4-bit words as shown in Tables 1 and 2. These operations are selected by the four function-select lines (SO, S1, S2, 
S3) and include addition, subtraction, decrement, and straight transfer. When performing arithmetic manipulations, 
the internal carries must be enabled by applying a low-level voltage to the mode control input (M). A full carry look­
.ahead scheme is made available in these devices for fast, simultaneous carry generation by means of two cascade­
outputs (pins 15 and 17) for the four bits in the package. When used in conjunction with the SN54AS882 or 
SN74AS882 full carry look-ahead circuits, high-speed arithmetic operations can be performed. The typical addition 
times shown previously illustrate the little additional time required for addition of longer words when full carry look­
ahead is employed. The method of cascading' AS882 circuits with these ALU's to provide multi-level full carry look­
ahead is illustrated under signal designations. 

If high speed is not of importance, a ripple-carry input (Cn) and a ripple-carry output (Cn + 4) are available. However,_ 
the ripple-carry delay has also been minimized so that arithmetic manipulations for small word lengths can be perform­
ed without external circuitry. 

The 'AS 181 A and' AS881 A will accommodate ar:tive-high or active-low data if the pin designations are interpreted as 
follows: 

PIN NUMBER 

Active-low data (Table 1) 

Active-high data (Table 2) 

Subtraction is accomplished by 1's complement addition where the 1's complement of the subtrahend is generated in­
ternally. The resultant output is A - B-1, which requires an end-around or forced carry to provide A-B. 

The 'AS 181 A and' AS881 A can also be utilized as a comparator. The A = B output is internally decoded from the func­
tion outputs (Fa, F1, F2, F3) so that when two words of equal magnitude are applied at the A and B inputs, it will 
assume a high level to indicate equality (A = B). The ALU must be in the subtract mode with Cn = H when performing 
this comparison. The A = B output is open-collector so that it can be wire-AND connected to give a comparison for 
more than four bits. The carry output (Cn + 4) can also be used to supply relative magnitude information. Again, the 
ALU must be placed in the subtract mode by placing the function select inputs S3, S2, S 1, SO at L, H, H, L, respective­
ly. 

ACTlVE·LOW DATA ACTIVE·HIGH DATA 
INPUT Cn OUTPUT Cn+4 

(FIGURE 1) (FIGURE 2) 

H H A~B A~B 

H L A<B A>B 
L H A>B A<B 
L L A~B A~B 

These circuits have been designed to not only incorporate all of the designer's requirements for arithmetic operations, 
but also to provide 16 possible functions of two Boolean variables without the use of external circuitry. These logic 
functions are selected by use of the four function-select inputs (SO, S1, S2, S3) with the mode-control input (M) at a 
high level to disable the internal carry. The 16 logic functions are detailed in Tables 1 and 2 and include exclusive-OR, 
NAND, AND, NOR, and OR functions. 
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

description (continued) 

The' A5881 A has the same pinout and same functionality as the' A5 181 A except for the p, G, and Cn + 4 outputs 
when the dev,ice is in the logic mode (M = HI. 

In the logic mode the' A5881 provides the user with a status check on the input words, A and B, and the output word 
F. While in the logic mode the P, G and Cn +4 outputs supply status information based upon the following logical com­
binations: 

P=FO+F1 +F2+F3 
G=H 
Cn +4=PCn 

FUNCTION TABLE FOR INPUT BITS EQUAL/NOT EQUAL FUNCTION TABLE FOR INPUT PAIRS HIGH/NOT HIGH 

Cn 

H 
L 
X 
X 
X 
X 

SQ-S3-H S1-S2-L and M-H SQ-S1-S3-L S2-H and M-H - - - - - - - - - -

DATA INPUTS 
OUTPUTS 

G P Cn +4 
Cn DATA INPUTS 

OUTPUTS 
G P Cn 4 

AO-BO A1-B1 A2-B2 A3-B3 H L H H AO or BO=L A1orB1=L A2 or B2 =L A3 or B3 =L H L H 
AO=BO A1 =B1 A2=B2 A3=B3 H L L L AO or 90=L A1 or 91 =L A2 or 92 =L A3 or 93 =L H L L 
AO-i'BO X X X H H L X AO=BO=H X X X H H L 

X A1-i'B1 X X H H L X X A1=91=H X X H H L 
X X AUB2 X H H L X X X A2=B2=H X H H L 
X X X A3-i'B3 H H L X X X X A3=B3=H H H L 

The combination of signals on the 53 through 50 control lines determine the operation performed on the data words to 
generate the output bits Fi. By monitoring the P and Cn + 4 outputs, the user can determine' if all pairs of input bits are 
equal (see table above) or if any pair of inputs are both high (see table above). The' A5881 A has the unique feature of 
providing an A = B status while the exclusive-OR (ED) function is being utilized. When the control inputs (53, 52, 51, 
50) equal H, L, L, H; a status check is generated to determine whether all pairs (Ai, Bil are equal in the following man­
ner: P = (AO E£) BO) + (A 1 E±) B 1) + (A2 @ B2) + (A3 E±) B3). This unique bit-by-bit comparison of the data words which 
is available on the totem pole P output is particularly useful when cascading' A5881 'so As the A = B condition is sens­
ed in the first stage the signal is propagated through the same ports used for carry generation in the arithmetic mode (F» 
and G). Thus the A = B status is transmitted to the second stage more quickly without the need for external multiplex­
ing logic. The A = B open-collector output allows the user to check the validity of the bit-by-bit result by comparing 
the two signals for parity. 

If the user wishes to check for any pair of data inputs (Ai, Bil being high, it is necessary to set the control lines 
(53,52,51,50) to L, H, L, L.The data pairs will then be ANDed together and the results ORed in the following manner: 
is = A080+A1B1 +A2B2+A383. 

53 I 52 I 51 I 50 I M I p = FO+F1 +F2+F3 
L I H L L ILl H 1 AOBO+A1B1 +A2B2+A3B3 

H I L I L I H I H I (AO EJ) BO)+(A1 EB B1)+(A2 ffi B2)+(A3 E!) B3) 

signal designations 

In both Figures 1 and 2, the polarity indicators (-=-) indicate that the associated input or output is active-low with 
respect to the function shown inside the symbol and the symbols are the same in both figures. The signal designations, 
in Figure 1 agree with the indicated internal functions based on active-low data, and are for use with the logic functions 
and arithmetic operations shown in Table 1. The signal designations have been changed in Figure 2 to accommodate 
the logic functions and arithmetic operations for the active-high data given in Table 2. The' A5 181 and' A5881 
together with the' A5882 and '5182 can be used with the signal designation of either Figure 1 or Figure 2. 
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

'AS181A 
'AS881 A 

so 161 
ALU 

Sl 151 

l' 
10 .. 151 CP 

1151 -

S2 141 10 .. 151 CG 1171 cr 
S3 131 

31 
1141 A-B 6IP'01~ 

M 181 
4 10 .. 151 CO 

1161 Cn+4 

Cn 171 

'AS882 

CPG 

Cal (6) Cn+8 

C03 1111 Cn +16 

CO 
1171 Cn+24 

C07 1221 Cn+32 

FIGURE 1 
(USE WITH TABLE 1) 

TABLE 1 

SELECTION 1-__ -,-___ A:::::C::..!T.:.:IV:.::E:::.L~O.:..:W.!:O:::Ac!.!TA::.._ _____ __I 
M' L; ARITHMETIC OPERATIONS 

S3 52 51 SO LOGIC Cn = L Cn • H 
FUNCTIONS (no carryl (with carryl 

L L L L F=A F=AMINUSI F=A 

L L L F=AR F=ABMINUSI F=AB 

L, L H F=A+B F=A8MINUSI F=AS 

L L H F = 1 F = MINUS 1 (2',COMPI F = ZERO 

L H L F = ATii F = A PLUS (A + 81 F = A PLUS (A + BI PLUS 1 

L H L H F = B F = AB PLUS (A + BI F = AB PLUS IA + BI PLUS 1 

L H H L F = A 0 B F = A MINUS B MINUS 1 F = A MINUS B 

L H H H F = A + 8 F = A + S F = (A + BI PLUS 1 

H L L F = AB F = A PLUS (A + BI F = A PLUS (A + BI PLUS 1 

H L H F = A 0 B F = A PLUS B F = A PLUS B PLUS 1 

H L H L F=B 

H L H H F=A+B 

H H L L F=Q 

H H L H F = AB 

H H H L F = AB 

H H H H F=A 

F = A8PLUS (A + BI 

F = IA+ BI 

F = APLUS A· 

F = AB PLUS A 

F=ABPLUSA 

F = A 

F = A8PLUS IA + BI PLUS 1 

F = (A + BI PLUS 1 

F = A PLUS A PLUS 1 

F = AB PLUS A PLUS 1 

F = ABPLUS A PLUS 1 

F = A PLUS 1 

• Each bit is shifted to the next more significant position, 

'AS181A 
'AS881A 

SO 161 
ALU 

'AS882 

CPG 

COl 161 1:'n+8 

C03 1111 Cn+16 

C05 1171 t:n+24 

C07 1221 t:n+32 

FIGURE 2 
(USE WITH TABLE 2) 

SELECTION 
M~H 

LOGIC 
S3 S2 SI SO FUNCTIONS 

L L L F=A 

L L H F = ATii 
L L H L F = AB 

L L H H F=O 

L H L L F = As 
L H L H F = 1i 

H H L F =A 0 B 

H H H F=A8 

H L L L F=A+B 

H L L H F=A 0 B 

H L H L F=B 

H L H H F = AB 

H L L F = 1 

H L H F=A+6 

H H L F=A+B 

H H H H F=A 

TABLE 2 

ACTlVE·HIGH DATA 

M - L; ARITHMETIC OPERATIONS 

Ina carryl 

F=A 

F' A + B 

F=A+B 

F = MINUS 1 (2', COMPLI 

F = A PLUS Ali 

F = (A + BI PLUS Ali 

F • A MINUS B MINUS 1 

F = ABMINUS 1 

F = A PLUS AB 

F = A PLUS B 

F = (A + lil PLUS AB 

F = AB MINUS 1 

F=APLUSA* 

F = (A + BI PLUS A 

F = (A + BI PLUS A 

F = A MINUS 1 

(withcarryl 

F = A PLUS 1 

F = (A + BI PLUS 1 

F = (A + 81 PLUS 1 

F = ZERO 

F = A PLUS AS PLUS 1 

F = (A + BI PLUS A8PLUS 1 

F=AMINUSB 

F =AS 

F = A PLUS AB PLUS 1 

F = A PLUS B PLUS 1 

F = (A + 61 PLUS AB PLUS 1 

F = AB 

F = A PLUS A PLUS 1 

F = IA + BI PLUS A PLUS 1 

F = (A + BI PLUS A PLUS 1 

F=A 
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logic diagram (positive logic) 
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TYPES SN54AS181A, SN74AS181A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

'AS181A 

~~ 1171 

1161 
~ ,,-/ 

l ?-J 
~~ 11S1 

)) "" '~ (131 
./ ,JL) 

~~ 
II " 1111 

./ 

:~ 1141 

~ 

F2 

A=B 

1) "" 

~~ 
(101 

,~./ 

~ 

-L 

rl 

/l) (9) FO 

~W 

.. 
C/) 

!:: 
::::> 
u 
a: 
c:; 
C/) 

« 
C 
2 « 
C/) 
-I « 

TEXAS 
INSTRUMENlS 

2-177 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



TYPES SN54AS881A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

logic diagram (positive logic) 

SJ (3) 'AS881A 
S2 (4) 

S1 (5) 

so (6) 

82 
(20) 

IIIIIfJ A2 (21) 
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, V CC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .................... 7 V 
Input voltage .................................................................... 7 V 
Off-state output voltage (A = B output only) ................................................ 7 V 
Operating free-air temperature range: SN54AS181 A, SN54AS881 A .................... - 55 DC to 125 DC 

SN74AS181A,SN74AS881A ....................... ODCto70 DC 
Storage temperature range ................................................ - 65 DC to 1 50 DC 

recommended operating conditions 

SN54AS' SN74AS' 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage A = B output only 5.5 5.5 V 

All outputs except 
-2 -2 rnA 

10H High-level output current A=B andG 

G -3 -3 rnA 

All outputs 
20 20 rnA 10L Low-level output current except G 

G 48 4B rnA 

TA Operating free-air temperature -55 125 0 70 De 
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS' SN74AS' 

Typt Typt MAX MIN MAX MIN 

VIK Vee = 4.5 V. II = -18 mA -1.2 -1.2 

Any output 
Vee = 4.5 V to 5.5 V. IOH= -2 mA Vee- 2 Vee- 2 

VOH except A = B 

G Vee = 4.5 V. IOH = -3 mA 2.4 ' 3.4 2.4 3.4 

10H A = B Vee = 4.5 V. VOH = 5.5 V 0.1 0.1 

Any output 
Vee = 4.5 V. IOL = 20 mA 0.3 0.5 0.3 0.5 

VOL except IT 
G Vee = 4.5 V. 10L = 48 mA 0.4 0.5 0.4 0.5 

M input 0.1 0.1 

Any A or B input 0.3 0.3 
II Vee = 5.5 V. VI = 7 V 

Any S input 0.4 0.4 

earry input 0.6 0.6 

M input 20 20 

Any A or B input 60 60 
IIH 

Any S input 
Vee = 5.5 V. VI = 2.7 V 

80 80 

earry input 120 120 

M input -2 -2 

Any A or B input -6 -6 
IlL 

Any S input 
Vee = 5.5 V. VI = 0.4 V 

-8 -8 

earry input -12 -12 

All outputs except -30 -45 -112 -30 -45 -112 
10:1: A = B and IT Vee = 5.5 V. Vo = 2.25 V 

G -165 -165 

l'AS181A 135 200 135 200 
lee Vee = 5.5 V I 'AS881A 210 210 135 135 

t All typical values are at Vee = 5 V, T A = 25 ae. 
*The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, lOS' 
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

switching characteristics (see Note 1) 

VCC=5V, 

CL= 15 pF, VCC=4.5 V to 5.5 V, 

RL=500 Q CL = 50 pF (15 pF for A = B), 

FROM TO TEST (280 Q for A=BI. RL=500 Q (280 Q for A=BI. 
UNIT PARAMETER 

(INPUT) (OUTPUT) CONDITIONS TA = 25°C TA=MIN to MAX 

'AS181A SN54AS181A SN74AS181A 

'ASB81A SN54AS881A SN74AS881A 

MIN Typt MAX MIN Typt MAX MIN Typt MAX 

tpd Cn Cn +4 5 2 7 11 2 7 9 ns 

tpd 
Any 

A or B Cn +4 
M-O V, S1 -S2-0 V, 

6 
SO=S3=4.5 V (SUM mode) 

2 8 14 2 8 12 ns 

Any 
Cn +4 

M=O V, SO=S3=0 V, 
7 2 8 20 2 8 16 tpd A orB S1 =S2 =4.5 V (~mode) 

ns 

tpd Cn Any F M = 0 V (SUM or DIFF mode) 5 3 6 11 3 6 9 ns 

Any G M-O V, S1-S2-0 V, 
4 2 5 9 2 5 7 ns tpd 

AorB SO =S3 =4.5 V (SUM mode) 

Any G M=O V, 50=53=0 V, 
5 2 6 12 2 6 9 ns tpd 

A or B S1 =52 =4.5 V IDIFF mode) 

Any p M=O V, 51 =52=0 V, 
5 2 6 11 2 6 8 ns tpd A or B 50=53=4.5 V (5UM mode) 

Any p M=O V, 50=53=0 V, 
5 2 6 13 2 6 10 ns tpd 

AorS 51 =52 =4.5 V IDIFF mode) 

Ai or M=OV,51=S2=OV, 
5 2 5 11 2 5 8 tpd Bi 

Fi 
50=53=4.5 V (SUM mode) 

ns 

Ai or 
Fi 

M=O V, SO=51 =0 V, 
12 2 6 10 tpd Bi 51 =52=4.5 V (DiFFmode) 

5 2 6 ns 

Ai or 
Fi 6 2 6 16 2 6 11 tpd Bi 

M=4.5 V (LOGIC mode) ns 

Any A -
A=B 

M=OV,50=S3=OV, 
12 4 14 26 4 14 21 ns tpd 

or B 51 ;'S2=4.5 V (DIFF mode) 

addditional ' AS881 A switching characteristics involving status checks (see Note 1) 

VCC=5V, VCC=4.5 V to 5.5 V, 

CL=15pF, CL=50 pF, -

FROM TO TEST RL=500 Q, RL~500 Q, 
UNIT PARAMETER 

(INPUT) (OUTPUT) CONDITIONS TA=25°C TA=MIN to MAX 

'AS881A SN54AS881A SN74AS881A 
MIN Typt MAX MIN Typt MAX MIN Typt MAX 

Any 
Cn =4.5V, M=4.5 V, 

tpd 
A or B 

p 50=53=4.5 V, 51 =52=0 V, 8 2 10 19 2 10 15 ns 

Equality (Ai = Bi or Ai*Bi) 

Any 
Cn =4.5 V, M=4.5 V, 

tpd 
AorS 

Cn +4 50=53=4.5 V, S1 =52=0 V, 10 2 12 24 2 12 18 ns 

Equality (Ai = Bi or Ai*Bi) 

Any 
Cn =4.5 V, M=4.5 V, 

tpd 
A or B p 52 =4.5 V, 50 =51 =53 =0 V, 8 2 10 19 2 10 15 ns 

(Ai =Bi = H or Ai or Bi =Ll 

Any 
Cn =4.5 V, M=4.5 V, 

tpd 
A or B Cn +4 52=4.5 V, 50=51 =53=0 V, 11 2 13 25 2 13 19 ns 

(Ai=Bi=H or Ai or Bi=Ll 

tpd=tpHL or tpLH 

t All typical values are at Vee = 5 V, T A = 25°C. 
NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS181A, SN54AS881A, SN74AS181A,SN74AS881A 
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS 

PARAMETER MEASUREMENT INFORMATION 
SUM MODE TEST TABLE 

FUNCTION INPUTS: SO = S3 = 4.5 V. Sl = S2 = M = 0 V 

OTHER INPUT 
INPUT OTHER DATA INPUTS OUTPUT OUTPUT 

SAME BIT 
PARAMETER UNDER UNDER WAVEFORM 

APPLY APPLY APPLY APPLY 
(SEE NOTE AI TEST TEST 

4.5V GND 4.5 V GND 

IPLH 
Ai B, None 

Remaining 
Cn 1', In·Phase 

IPHL A andB 

IPLH 
Bi Ai None 

Remaining 
Cn F, In·Phase 

IPHL AandB 

IPLH 
Ai Hi None None 

Remaining p In·Phase 
IPHL A and 8. Cn 

IPLH 8, A, None None 
Remaining p In·Phase 

IPHL AandB.Cn 

IPLH A, None 6, 
Remaining Remaining 

G In·Phase 
IPHL 8 A. Cn 

IPLH 8, None A, 
Rema,ning Remaining 

G In·Phase 
IPHL 8 A. Cn 

IPLH All All Any F 
In·Phase Cn None None 

IPHL A B or C.,+4 

IPLH 
A, None 8, Remaining Remaining 

Cn+4 OUI·ol·Phase 
IPHL B A. Cn 

IPLH B, None A, Remaining Remaining 
Cn+4 OUI·ol·Phase 

IPHL B A.C n .. DIFF MODE TEST TABLE 
FUNCTION INPUTS: Sl = S2 = 4.5 V. SO = S3 = M = 0 V 

l> 
OTHER INPUT 

OUTPUT INPUT OTHER DATA INPUTS OUTPUT 
SAME BIT r- PARAMETER UNDER UNDER WAVEFORM 

en APPLY APPLY APPLY APPLY 
TEST TEST (SEE NOTE AI 

4.5 V GND 4.5 V GND 

l> IpLH A, None 8, 
Remalntng Remaln,ng 

F, In·Phasp. 2 IpHL A B. Cn 

C IpLH 8, A, None 
Remaining Rema,n,ng 

F, Oul·ol·Phase 

l> IPHL A B. Cn 

0 IpLH A, None 8, None 
Remaining p In·Phase 

IPHL A andB. Cn 

Q IpLH 
8, A, None None 

Remaining p- Oul·ol·Phase 

'::0 IPHL A andB. Cn 

0 IPLH A, 6, None None 
Rema,ning 

G In·Phase 

C IpHL Ii andB. Cn 

~ IpLH tl, None A, None 
Remaining 

G OUI·ol·Phase 

(J) IpHL A andB. Cn 

IpLH A, None 8, 
Remaining Rema,n,ng 

A ~ B In·Phase 
IPHL A B.C n 

IPLH 8, A, None 
Remaining Remain,ng 

A = B Oul·ol Phase 
IPHL A B.Cn 

IpLH All Cn +4 Cn None None None In·Phase 
IpHL A andB or any I' 
IpLH 

A, 8, None None 
Remaining 

Cn+4 Oul·al·Phase 
IpHL A.B.C n 

IpLH 
6i None A, Nane 

Remaining 
Cn+4 In ·Phase 

IpHL A.B.Cn 

NOTE A: For load circuit and voltage waveforms. see page 1-12. 
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INPUT 

PARAMETER UNDER 

TEST 

tpLH 
Ai 

tPHL 

tpLH 
Bi 

tpHL 

INPUT 

PARAMETER UNDER 

TEST 

tPLH 
Ai 

tpHL 

tpLH 
Bi 

tpHL 

tpLH 
Ai 

tpHL 

tpLH 
Bi 

tpHL 

tpLH 
Ai 

tpHL 

tpLH 
Bi 

tpHL 

tpLH 
Ai 

tpHL 

tpLH 
Bi 

tpHL 

INPUT 

PARAMETER UNDER 

TEST 

tpLH 
Ai 

tpHL 

tpLH 
Hi 

tpHL 

tpLH 
Ai 

tpHL 

tpLH 
Bi 

tpHL 

TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A 
ARITHMETIC LOGIC UNITSJFUNCTION GENERATORS 

PARAMETER MEASUREMENT INFORMATION 

LOGIC MODE TEST TABLE 

FUNCTION INPUTS: S1 = S2 = M = 4.5 V. SO = S3 = 0 V 

OTHER INPUT 
OTHER DATA INPUTS 

SAME BIT 

APPLY APPLY APPLY APPLY 

4.5V GND 4.5V GND 

B None None 
Remaining 

A and B. Cn 

Ai None None 
Remaining 

A andS. Cn 

INPUT BITS EQUAL/NOT EQUAL TEST TABLE 

FUNCTION INPUTS: SO=S3=M=4.5 V. S1 =S2=0 V 

OTHER INPUT 

SAME BIT 
OTHER DATA INPUTS 

APPLY APPLY APPLY APPLY 

4.5V GND 4.5V GND 

Bi None 
Remaining 

None 
A and B. Cn 

Ai None 
Remaining 

None 
A and B. Cn 

None Bi 
Remaining 

None 
if. and 13. Cn 

None Ai 
Remaining 

None 
A and B. Cn 

Bi None 
Remaining 

None 
A and B. Cn 

Ai None 
Remaining 

None 
A and B. Cn 

None Bi 
Remaining 

None A and B. Cn 

None Ai 
Remaining 

None A and B. Cn 

INPUT PAIRS HIGH/NOT HIGH TEST TABLE 

FUNCTION INPUTS: S2=M=4.5 V. SO=S1 =S3= OV 

OTHER INPUT 
OTHER DATA INPUTS 

SAME BIT 

APPLY APPLY APPLY APPLY 

4.5 V GND 4.5V GND 

Bi None 
Remaining Remaining 

A.Cn B 

Ai None 
Remaining Remaining 

e.Cn A 

Bi None 
Remaining Remaining 

A.Cn B 

Ai None 
Remaining Remaining 

a.Cn A 

OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST (SEE NOTE AI 

Fi Out-ot-Phase 

Fi Out-ot·Phase 

OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST (SEE NOTE AI 

P Out-ot-Phase 

P Out-ot-Phase 

P In-Phase 

P In-Phase 

Cn +4 In-Phase 

Cn+4 In-Phase 

Cn +4 Out-ot-Phase 

Cn +4 Out-ot-Phase 

OUTPUT OUTPUT 

UNDER WAVEFORM 

TEST (SEE NOTE AI 

is In-Phase 

p In-Phase 

Cn +4 Out-ot-Phase 

Cn +4 Out-ot-Phase 

(I'J 

!:: 
::::> 
(J 
a: 
(J 

(I'J 

<t 
C 
2 
<t 
(I'J 
-oJ 
<t 

NOTE A: For load circuit and voltage waveforms, see page 1-12. 
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• High-Speed Replacement for the 'S182 

• Offers Carry Functions in a Compatible Form 
for Direct Connections to the ALU 

• Cascadable to Perform Look-Ahead Across 
n-Bit Adders 

• Dependable Texas Instruments Quality and 
Reliability 

PIN DESIGNATIONS 

ALTERNATIVE DESIGNATIONS t FUNCTION 

GO. G1. G2. G3 GO. G1. G2. G3 Carry Generate Inputs 

PO. P1. P2. P3 PO. P1. P2. P3 Carry Propagate Inputs 

en Cn Carry Input 

Cn + x• Cn + y• C"n+x, Cn + y • 
Carry Outputs 

Cn + z Cn + z 
G y Carry Generate Output 

P X Carry Propagate Output 

Vee Supply Voltage 

GND Ground 

t Interpretations are illustrated in connection with the Function Tables for 
the 'AS181A and 'AS881A. 

description 

The 'AS 182 look-ahead carry generators are 
capable of anticipating a carry across four binary 
adders or group of adders. They are cascadable 
to perform full look-ahead across n-bit adders. 

TYPES SN54AS182, SN74AS182 
LOOK-AHEAD CARRY GENERATOR 

02661, DECEMBER 1983 

SN54AS182 ... JPACKAGE 
SN74AS182 ... N PACKAGE 

(TOP VIEW) 

VCC 
P2 
G2 
Cn 
Cn +x 
Cn +y 
G 

GND-...;~.--;J-' C n + z 

SN54AS182 .. , FH PACKAGE 
SN74AS182 ... FN PACKAGE 

(TOP VIEW) 

PO 
NC 

<33 
P3 

U 
........ U UN 
I~I(!} Z >I~ 

I~ 0 U NI(!} 
Z Z + 
(!) c 

U 

NC - No internal connection 

<32 
Cn +x 
NC 

Cn + y 
Cn 

This generator, when used in conjunction with the' AS181 or 'AS881 Arithmetic Logic Unit ALU, provides 
high-speed carry look-ahead capability for any word length. The 'AS 182 generates the look-ahead 
(anticipated carry) across a group of four ALUs. In addition, other carry look-ahead circuits may be employed 
to anticipate carry-across sections of four look-ahead packages up to n-bits. The method of cascading 
, AS 182 circuits to perform multilevel look-ahead is illustrated under the typical application data. 

The carry functions (inputs, outputs, generate, and propagate) of the look-ahead generators are implemented 
in the compatible forms for direct connections to the ALU. Reinterpretations of carry functions as explained 
on the 'AS 181 A and ' AS881 A data sheet are also applicable to and compatible with the look-ahead 
generator. Logic equations for the ' AS 182 are: 

Cn + x = GO + PO Cn 
Cn +y = G1 + P1 GO + P1 PO Cn 
Cn +z = G2 + P2 G1 + P2 P1 GO + P2 P1 PO C n 

q = G3 + P3 G2 + P3 P2 G1 + P3 P2 P1 GO 

p= P3 P2 P1 PO 

PRODUCT PREVIEW 

Cn+x = YO (XO + Cn) 

Cn+y = Y1 [X1 + YO (XO + Cn )] 

or Cn +z = Y2 {X2 + Y1 [X1 + YO (XO + Cn)]} 

Y=Y3 (X3+Y2) (X3+X2+Y1) (X3+X2 +X1 +YO) 

X = X3 + X2 + X 1 + XO 

Copyright © 1983 by Texas Instruments Incorporated 
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TYPES SN54AS182, SN74AS182 
LOOK·AHEAD CARRY GENERATOR 

FUNCTION TABLE FOR G OUTPUT 

INPUTS OUTPUT 

G3 G2 Gl GO P3 P2 Pl G 
L X X X X X X L 

X L X X L X X L 

X X L X L L X L 

X X X L L L L L 

P3 

L 

FUNCTION TABLE 

FOR ji OUTPUT 

INPUTS OUTPUT 

P2 Pl PO Ii 
L L L L 

All other 
H 

FUNCTION TABLE 

FOR Cn + x OUTPUT 

INPUTS OUTPUT 

GO PO Cn Cn +x 
L X X H 

X L H H 

All other 
L 

All other combinations H combinations combinations 

FUNCTION TABLE Cn +v OUTPUT FUNCTION TABLE FOR Cn + z OUTPUT 

INPUTS OUTPUT INPUTS OUTPUT 

Gl GO Pl PO Cn Cn +v G2 Gl GO P2 Pl PO Cn Cn + z 
L X X X X H L X X X X X X H 

X L L X X H X L X L X X X H 

X X L L H H X X L L L X X H 

X X X L L L H H 

All other combinations L 
All other 

L 
combinations 

H : High-level, L : Low-level, : Irrelevant 
Any inputs not shown in a given table are irrelevant with respect to that output. 

logic diagram (positive logic) 

.---f~~~~~[:)-____ -,-(7'-!.) l' or X 

P30rX3~(56~)-+~~~~-+1 
G30rY3~(~)-+1-r--r~~1-~ 

P2orX2~(1_5~)~~~~1-r1 
G2orY2~(1~4~)~~--+1~~ 

- (2) 
~lorXl~(l~)-+~--~+-~~~ 
GlorYl~-+---~+-~~ 

logic symbols 

po 
GO 
1'1 
Gl 

Cn 
(131 

P3 

03 

Zl 

CI 

CPO 

CGO 

CPl 

CGl 

CP2 

CG2 

CP3 

CG3 

CPG 

coo (12) Cn+x 

COl 

CO2 

CP 

CG 

OR 

CPG 

1,2 
Cn+x 

3 
1.2.4 

3.4 
Cn+v 5 

1,2.4.6 
3.4.6 

Cn+z 
5.6 

7 

l' 

0 

Pin numbers shown are for J and N packages only. 
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TYPES SN54AS182, SN74AS182 
LOOK·AHEAD CARRY GENERATOR 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ......... ' ................................................ 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS 182 ....................... - 55 DC to 125 DC 

SN74AS182 .......................... oDe to 70 Dee 
Storage temperature range ...... '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 150 DC 

recommended operating conditions 

SN54AS182 SN74AS182 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

10H High-level output current -2 -2 rnA 

10l low-level output current 20 20 rnA 

TA Operating free-air temperature -55 125 0 70° °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54AS182 SN74AS182 

TVpt TVpt 
'UNIT 

MIN MAX MIN MAX 

VIK Vec = 4.5 V, II = -18 rnA -1.2 -1.2 V 

VOH VCC = 4.5 V to 5.5 V. IOH'= -2 rnA Vee- 2 Vee- 2 V 

VOL Vec = 4.5 V, 10l = 20 rnA 0.3 0.5 0.3 0.5 V 
Cn 0.1 0.1 

P3 0.2 0.2 
P2 

VCC = 5.5 V, 
0.3 0.3 

II 
PO, Pl, G3 

VI =7.0 V rnA 
0.4 0.4 

GO, G2 0.7 0.7 
G'1 0.8 0.8 

Cn 0.02 0.02 

P3 0.04 0.04 

P2 0.06 0.06 
IIH 

PO. Pl. G3 
VCC = 5.5 V. VI = 2.7 V 

0.08 0.08 
rnA 

Gl. G2 0.14 0.14 

131 0.16 0.16 

Cn -0.5 -0.5 

P3 -1 -1 

P2 -1.5 -1.5 
III 

P2. Pl. G3 
VCC = 5.5 V. VI = 0.4 V rnA 

-2 -2 

GO. G2 - 3.5 -3.5 

Gl -4 -4 

lot VCC = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

leCH 
Vee = 5.5 V 

17 17 
rnA 

leCl 23 23 

tAli typical values are at Vee = 5 V. TA = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current. lOS. 
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TYPES SN54AS182, SN74AS182 
LOOK·AHEAD CARRY GENERATOR 

switching characteristics (see Note 1) 

PARAMETER 
FROM 

/INPUT) 

Vcc = 4,5 V to 5,5 V, 

Cl = 50 pF, 

TI Rl = 500 fl, 

(OUTPUT) TA = MIN to MAX 

SN54AS182 SN74AS182 

MIN Typf 

tPLH Cn + y , Cn + y 5 

tPHl 
Cn 

Cn + z 5 

tPLH 
PorG 

Cn + x , Cn + y 5 

tpHl Cn +z 5 

tpLH 
j5 or G G 6 

tpHL 5 

tPlH j5' j5' 5 

tPHL 5 

tAli typical values are at Vee = 5 V, TA = 25°e. 
NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

TYPICAL APPLICATION DATA 

'AS181A, 'AS881 A 

A 

Cn+x 
'AS182 

MAX 

FIGURE 1-THE 'AS182 IN A 64-BIT LOOK-AHEAD CARRY CIRCUIT 
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5 

5 
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UNIT 

ns 

ns 

ns 
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TYPES SN54ALS190, SN54ALS191, SN74ALS190, SN74ALS191 
SYNCHRONOUS 4·811 UP/DOWN DECADE AND BINARY COUNTERS 

• Single Down/Up Count Control Line 

• Look-Ahead Circuitry Enhances Speed of Cascaded 
Counters 

• Fully Synchronous in Count Modes 

• Asynchronously Presettable with Load Control 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPS 

• Dependable Texas Instruments Quality and Reliability 

descriptions 

The 'ALS 1 90 and 'ALS 191 are synchronous, reversible 
up/down counters. The' ALS 190 is a 4-bit decade counter and 
the 'ALS 191 is a 4-bit binary counter. Synchronous counting 
operation is provided by having all flip-flops clocked 
simultaneously so that the outputs change coincident with each 
other when so instructed by the steering logic. This mode of 
operation eliminates the output counting spikes normally 
associated with asynchronous (ripple clock) counters. 

The outputs of the four flip-flops are triggered on a low-to-high­
level transition of the clock input if the enable input (CTEN) is 
low. A high at CTEN inhibits counting. The direction of the count 
is determined by the level of the down/up (DiD'! input. When Diu 
is low. the counter counts up and when Diu is high. it counts 
down. 

02661, DECEMBER 1982 - REVISED DECEMBER 1983 

SN54ALS190,SN54ALS191 • 

SN74ALS190,SN74ALS191 • 

ITOPVIEW) 

S VCC 
QS A 
QA CLK 

CTEN RCO 

J PACKAGE 

N PACKAGE 

D/D MAX/MIN 
QC LOAD 
QD C 

GND D 
"""'-----'-

SN54ALS190. SN54ALS191 ... FH PACKAGE 

SN74ALS190. SN74ALS191 ... FN PACKAGE 

QA 4 

CTEN 5 

NC 6 

D/O 
QC 8 

(TOP VIEW) 

U 
co U U 
dcoZ>4: 

9 1011 1213 

00 U 0 U 
dZZ 

(.!) 

NC - no internal connection. 

NC 
MAX/MIN 

These counters feature a fully independent clock circuit. Changes at the control inputs (CTEN and DiU) that will modify. 
the operating mode have no effect on the contents of the counter until clocking occurs. The function of the counter will 
be dictated solely by the condition meeting the stable setup and hold times. 

These counters are fully programmable; that is. the outputs may each be preset to either level by placing a low on the 
load input and entering the desired data at the data inputs. The output will change to agree with the data inputs 
independently of the level of the clock input. This feature allows the counters to be used as modulo-N dividers by 
simply modifying the count length with the preset inputs. 

The CLK. 0/0. and LOAD inputs are buffered to lower the drive requirement. which significantly reduces the loading 
on. or current required by. clock drivers. etc .• for long parallel words. 

Two outputs have been made available to perform the cascading function: ripple clock and maximum/minimum count. 
The latter output produces a high-level output pulse with a duration approximately equal to one complete cycle of the 
clock while the count is zero (all outputs low) counting down or maximum (9 or 15) counting up. The riPRle clock 
output produces a lOW-level output pulse under those same conditions but only while the clock input is low. The 
counters can be easily cascaded by feeding the ripple clock output to the enable input of the succeeding counter if 
parallel clocking is used. or to the clock input if parallel enabling is used. The maximum/minimum count output can be 
used to accomplish look-ahead for high-speed operation. 

The SN54ALS190 and SN54ALS191 are characterized for operation over the full military temperature range of 
- 55 °C to 1 25 °C. The SN7 4ALS 190 and SN7 4ALS 191 are characterized for operation from O°C to 70 0 C. 

Copyright © 1982.by Texas Instruments Incorporated 
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TYPES SN54ALS190, SN74ALS190 
SYNCHRONOUS 4·81T UP/DOWN DECADE COUNTERS 

'ALS190 logic symbol 

'ALS 190 logic diagram (positive logic) 

Pin numbers shown are for J and N packages. 

2-190 

[1) 

[2) 

[4) 

[8) 

2(CT=OIZ6 

3(CT-9IZ6 
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'ALS191 logic symbol 

'ALS 191 logic diagram (positive logic) 

(4) 

DIU 
(5) 

ClK 
(14) 

~ 

19 A 

(1) 

D 
~ 

B 

'--D 
C 

1: 0 

'--D 

"'1 0 

La 
Pin numbers shown are for J and N packages. 

TYPES SN54ALS191, SN74ALS191 
SYNCHRONOUS 4·BIT UPIDOWN BINARY COUNTERS 

(12) MAX/MIN 

(1\ 

(2\ 

(4\ 

(B\ 

1121 MAXIMIN 

7ci1i}- (13) 

r;---El 

~ >-<i>C1 

-~l 

OA 

"""'I I 

4:~~ 

~~ >---C >C1 

rL~ ./ + ......... 1-- r 

Os 

"" I I 
I 

-

~ ~-~ 
L.:s ~ 

.....-<~C1 

rL-J rl- -tL.......' 

QC 

"" I I 
I 

-
~ ~-- ~s ~ iP7>e. 
- ---;:'-< r i' ~ 
-L. L-t~ ---

00 

'l" I I 

BIll 
en 
C: 
::J 
U 
rx: 
u 
en « 
c 
Z « 
en 
-I « 

TEXAS 
INSTRUMENTS 

2-191 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



TYPES SN54ALS190, SN74ALS190 
SYNCHRONOUS 4·BIT UP/DOWN BINARY COUNTERS 

typical load, count, and inhibit sequences 

2-192 

'ALS190 

Illustrated below is the following sequence: 

1. Load (preset) to BCD seven. 
2. Count up to eight, nine (maximum). zero, one, and two. 
3. Inhibit. 
4. Count down to one, zero (minimum), nine, eight, and seven. 

LOAD~ 

A.J 
i 
L -

B.J I 
DATA L. 

'NPUTS 

C.J 
I 
L 

D r , 
CLOCK , 

-----1--" DIU ____ , ___ ,1-1 ____________ --' 

I 1 I 
----1--71 1 

C'i'EN ____ 1 __ 11-'1 __________ ... 
I 
, I 

0A 'I ___ ....J , 

1 : 

OB----:--!l r---___ ....J , .... _________ .... ! 
I I Oc----;--I1 I 

___ ....J 1 ... i-----------------------~~---------~· 
----, 11 

oo ____ L--iJ ~ 

I I 
MAX'MIN ----,', ,---, .., ____ ... I_~~--~! IL.. ______ ~------~---~! 1 .... _________ __ 

RCO ----I I U' , 
___ -.J ,I I 

: 7 I 1 9 2 

I I ... I·....----COUNT UP ---... 1- INHIBIT--I 

~ 
LOAD 

TEXAS 
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TYPES SN54ALS191, SN74ALS191 
SYNCHRONOUS 4·BIT UPIDOWN BINARY COUNTERS 

typical load, count, and inhibit sequences 

'ALS191 

Illustrated below is the following sequence: 

1. Load (preset) to binary thirteen. 
2. Count up to fourteen, fifteen (maximum), zero, one, and two. 
3. Inhibit. 
4. Count down to one, zero (minimum). fifteen, fourteen, and thirteen. 

lOAD-U 
I 

DATA 
INPUTS 

I 

A..J : 
I 
I 

B I 

C.J 
D-.J 

ClK 

1 
I 

I. 
I 
I 

,-­
L..._ 

r­,--,-­
L._ 

,-­
L._ 

--- --, 
D/u ___ I_ '-1 ____________ ---1 

1 I I -----, 
CTEN ___ 1 __ , 1 ' ... 1----------..... 

1 1 I 

I 
I 
I: 

- - ., I .... ------. °B ___ L-iJ 
0c - - I __ .....J 

°0 - --I __ ...J 

1-

L 

MAXIM I N _- -__ ..." r-:--1 r-:--1 
~. ~~~, I~------------~~--I ,~ _________ ___ 

Rca - --I __ ...J U U 
: 13 14 15 0 I 2 2 

II .... o----COUNT UP---... I-INHIBIT--I 

~ 

15 14 13 

I--- COUNT DOWN ·1 
LOAD 
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TYPES SN54ALS190, SN54ALS191, SN74ALS190, SN74ALS191 
SYNCHRONOUS 4-BfT UP/DOWN DECADE AND BINARY COUNTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC .............................................................. 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Operating free-air temperature range: SN54AlS190, SN54AlS191 .................. - 55 DC to 125 DC 

SN74AlS190,SN74AlS191 ........•............. ODCto70 DC 
Storage temperature range .............................................. " - 65 DC to 1 50 DC 

recommended operating conditions . 
SN54ALS190 SN74ALS190 

SN54ALS191 SN74ALS191 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

10H High-level output current -0.4 -0.4 rnA 

10l low-level output current 4 8 rnA 

'AlS190 0 20 0 25 
fclock Clock frequency MHz 

'AlS19l 0 25 0 30 

I 'AlS190 25 20 

tw Pulse duration 
ClK high or low J 'AlS19l 20 16.5 ns 

LOAD low 25 20 

Data before lOAD! 25 20 

CTEN before CLK! 25 20 
tsu Setup time 

DIU before ClK! 20 20 
ns 

TITAD inactive before ClK I 20 20 

Data after mAD! 5 5 

th Hold time CTEN after ClK I 0 0 ns 

DIU after CLK I 0 0 

TA Operating free-air temperature -55 125 0 70 °c 

2 C electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

» 
rJ) 

n -:zJ 
n 
c 
=f 
til 

PARAMETER TEST CONDITIONS 

VIK Vce = 4.5 V, II = -18 rnA 

VOH Vce = 4.5 V to 5.5 V, 10H = -0.4 rnA 

Vce = 4.5 V, 10l = 4 rnA 
VOL 

VCC = 4.5 V 10l = 8 rnA 

II Vec = 5.5 V, VI = 7 V 

IIH VCC = 5.5 V, VI = 2.7 V 

III 
I eTEN or ClK 

Vce = 5.5 V, VI = 0.4 V I All others 

10:1: VCC = 5.5 V, Vo = 2.25 V 

ICC Vec =: 5.5 V, All inputs at 0 V 

t All typical values are at Vee = 5 V. T A = 25°C. 

SN54ALS190 SN74ALS190 

SN54ALS191 SN74ALS191 

MIN Typt MAX MIN Typt MAX 

..:. 1.5 - 1.5 

vee- 2 vee- 2 

0.25 0.4 0.25 0.4 

0.35 0.5 

0.1 0.1 

20 20 

-0.2 -0.2 

-0.1 -0.1 

-30 -112 -30 -112 

12 22 12 22 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 
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TYPES SN54ALS190, SN54ALS191, SN74ALS190, SN74ALS191 
SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, ' 

CL = 50 pF, 

FROM TO 
RL = 500 Q, 

PARAMETER TA = MIN to MAX UNIT 
(INPUT) (OUTPUT) 

SN54ALS190 SN74ALS190 

SN54ALS191 SN74ALS191 

MIN MAX MIN MAX 

f max 
'ALS190 20 25 
'ALS191 

MHz 
25 30 

tpLH 
LOAD Any Q 

8 34 8 30 
ns 

tpHL 8 34 8 30 
tpLH 

A, B,C,D Any Q 4 25 4 21 
tpHL 

ns 
4 25 4 . 21 

tpLH 
CLK RCO 5 24 5 20 

tpHL 
ns 

5 24 5 20 
tpLH 

CLK Any Q 3 22 3 18 
ns 

tpHL 3 22 3 18 
tpLH 

CLK MAX/MIN 8 34 8 31 ns 
tpHL 8 34 8 31 
tpLH Diu RCa 15 42 15 37 

ns 
tpHL 10 33 10 28 
tpLH Diu MAX/MIN 8 30 8 25 

ns 
tpHL 8 30 8 25 
tpLH 

CTEN RCa 4 21 4 18 
ns 

tpHL 4 21 4 18 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. (/) 
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TYPES SN54ALS192, SN54ALS193, SN74ALS192, SN74ALS193 
SYNCHRONOUS 4·81T UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 

• Look-Ahead Circuitry Enhances Cascaded Counters 

• Fully Synchronous in Count Modes 

• Parallel Asynchronous Load for Modulo-N Count 
Lengths 

• Asynchronous Clear 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

D2661, DECEMBER 1982-REVISED DECEMBER 1983 

SN54ALS192,SN54ALS193. 
SN74ALS192,SN74ALS193 . 

(TOPVIEWI 

8 
Q8 
QA 

DOWN 
UP 
QC 

QD 
GND -"" __ ..;.J-

J PACKAGE 

N PACKAGE 

VCC 
A 
CLR 
BO 
CO 
LOAD 
C 
D 

The .'ALS192 and 'ALS193 are synchronous, reversible SN54ALS192,SN54ALS193 
up/down counters. The 'ALS192 is a 4-bit decade counter and SN74ALS192,SN74ALS193 

FH PACKAGE 

FN PACKAGE 
the 'ALS193 is a 4-bit binary counter. Synchronous operation is (TOP VIEWI 
provided by having all flip-flops clocked simultaneously so that 
the outputs change coincidently with each other when so 
instructed by the steering logic. This mode of operation 

. eliminates the output counting spikes normally associated with 
asynchronous (ripple clock) counters. 

The outputs of the four flip-flops are triggered by a low-to-high­
level transition of either count (clock) input (Up or Down). The 
direction of counting is determined by which count input is 
pulsed while the other count input is high. 

All four counters are fully programmable; that is, each output 
may be preset to either level by placing a Iowan the load input 
and entering the desired data at the data inputs. The output will 
change to agree with the data inputs independently of the count 
pulses. This feature allows the counters to be used as modulo-N 
dividers by simply modifying the count length with the preset 
inputs. 

QA 
DOWN 

NC 
UP 
QC 

u 
CD U u 
OCDZ>« 

3 2 1 20 19 

00 U 0 U 
OZZ 

C) 

NC - no internal connection. 

CLR 
BO 
NC 
CO 
LOAD 

en 
t:: 
:::> 
(J 
a: 
(J 

A clear input has been provided that forces all outputs to the low level when a high level is applied. The clear function is en 
independent of the count and the load inputs. The clock, count, and load inputs are buffered to lower the drive cd: 
requirements. This significantly reduces the loading on clock drivers, etc., for long parallel words. C 
These counters were designed to be cascaded without the need for external circuitry. The borrow output (80) Z 
produces a low-level pulse while the count is zero (all outputs low) and the count-down input is low. Similarly, the carry cd: 
output (CO) produces a low-level pulse while the count is maximum (9 or 15) and the count-up input is low. The en 
counters can then be easily cascaded by feeding the borrow and carry outputs to the count-down and count-up inputs, ..J 
respectively, of the succeeding counter. cd: 
The SN54ALS192 and SN54ALS193 are characterized for operation over the full military temperature range of 
-55°C to 125°C. The SN74ALS192 and SN74ALS193 are characterized for operation from O°C to 70°C. 

Copyright © 1982 by Texas Instruments Incorporated· 

TEXAS 
INSTRUMENTS 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

2-197 



- l> 
r-
0 

l> 
2 
C 

l> 
0 
0 
::D 
0 
c 
=i 
0 

TYPES SN54ALS192. SN74ALS192 
SYNCHRONOUS 4·81T UP/DOWN DECADE COUNTERS (DUAL CLOCK WITH CLEAR) 

'ALS192 logic symbol 

'ALS192 logic diagram (positive logic) 

CLR ~ 
(51 ...... 

UP 

DOWN 
(41 

LOAD 

A 

~ 
(151 ; 

~ 
~~ 

;:[) 
(11 

~~ 
"'7 

9 
;:u 

(101 
C 

~r=tJ 

-
(91 

R-> 
0 

~t=L-J 

QJ 
Pin numbers shown are for J and N packages. 

CLR (141 
UP (51 

~ 

CTRDIV10 

CT-O 

(8) 

L (121 

,-J 
(131 

~~ 
~ 

LU - (31 
S f----

r--c >Cl r: 10 

1~F-] ~ 

~ 1 

~:-- (21 

~~ 
S I--

~ 
r----c>Cl 

7L~ .....,. I 1 
I 

;:~ 
~~ (61 

~ 
5 r---

~pCl -~ rL~ >- ~ 

Oc 

.....,. L J 
I 

.~~~ .,-+-- L-c I> C 1 

~~ ~ ... rL 1 
00 

~ 

I 
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TYPES SN54ALS193. SN74ALS193 
SYNCHRONOUS 4·BIT UP/DOWN BINARY COUNTERS (DUAL CLOCK WITH CLEAR) 

'ALS193 logic symbol 

CLR 1141 
(51 

UP 

o 

'ALS193 logic diagrams (positive logic) 

CLR 
(141 " 

v 

UP 
(51 

DOWN 
(41 

~ 
(151 

~ 
FU 
-R-J 

A 

(11 -
& =t..J 

~ 
FLJ 

1101 -
+ FU 

9 
c 

R-> 
o (91 

'Ii 
~FL--J 

I 
-CLJ 

Pin numbers shown are for J and N packages. 

CTRDIV16 

CT=O 

(121 

I 
""""- (131 

4~ 
1>-

lU-
..-

r---
5 ~ OA 

~ >Cl 
r: 10 

l~~ ~ .....,.. T 

Lc~~ .- > ...... ~-4>Cl 

7L~ 1'-'/ 

OB 

......,. I I 
I 

k-;-~ 

~~ ~ 
~I>Cl 

7L~ 
Oc 

'I I 1 
I 

kr--- m 

·~~t; 
aD 

'I I 1 
I 

.. 
en 
!::: 
:> 
(.) 
a: 
(.) 

en « 
c 
2: « 
en 
..J « 
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TYPES SN54ALS192, SN74ALS192 
SYNCHRONOUS 4·811 UP/DOWN DECADE COUNTERS (DUAL CLOCK WITH' CLEAR) 

typical clear, load, and count sequence 

'ALS192 

Illustrated below is the following sequence: 

1. Clear outputs to zero. 
2. Load (preset) to BCD seven. 
3. Count up to eight, nine, carry, zero, one, and two. 
4. Count down to one, zero, borrow, nine, eight, and seven. 

CLR ~~------------------------------------
LOAD 

A 

DATA 
c 

0 

UP 

DOWN 

QA 

QH 

OUTPUTS 

°c 

°0 

CO 

So 

SE~UENCE 
ILLUSTRATED 

U 
I I 'I --1-'--1'1 ____ --.J L-_ 

1 I I 1 - ----1'1-__ ,_,_-, L--

I I I 1 -----.,-
__ I_I_--.J L-. __ _ 

I' 'I - -1-1---' r-_____ L......J _ 

I I 1 -----,---
-----'-1--
- - - - - - - -,--------------, 
- _I_I __ '_I_-l 

1 , ,----.., 
I = :1L.-_-" 
1 

1 

1 

~----------~~ , 

=:1 '-1-----' ~----------------------------~~ , = :1 .... ____ --' ~ 

u 
1 8 9 0 1 21 r--- COUNT UP --, 

U 1 

1 1 0 9 8 71 r--- COUNT DOWN --, 

NOTES: A. Clear overrides load, data, and count inputs. 

B. When counting up, count-down input must be high; when counting down, count-up input must be high. 

2-200 
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TYPES SN54ALS193, SN74ALS193 
SYNCHRONOUS 4·BIT UP/DOWN BINARY COUNTERS (DUAL CLOCK WITH CLEAR) 

typical.clear, load, and count sequences 

'ALS193 

Illustrated below is the following sequence: 

DATA 

1. Clear outputs to zero. 
2. Load (preset) to binary thirteen. 
3. Count up to fourteen, fifteen, carry, zero, one, and two. 
4. Count down to one, zero, borrow, fifteen, fourteen, and thirtee'n, 

CLR 

LOAD 

A 

--1l~ ________________________________ __ 

U 
I I I, 

--I-i-r-l­____ --.J L--
I' I' --'-1--' r-_____ L...J_ 

" " -----rl-__ ,_,_ --' L-

1 1 " 
==1:=1= =-r'L--

1 , ------- ----,. [) 

UP 
I' " - -1-,--1-,-- en 

DOWN - - - - - - - - ...... --------'---------. !:: 
:::> 
CJ 
a: 

__ 1_, __ 1_'_.1 
I, 1 r-----., 
I 1 CJ 

OUTPUTS 
Oil = .JI-___ ~_~ 

I 

°c =, ,'-----' ~ en 
~---'- <t 

C 

00 = --, r----------.L..-_____ ---.;. ____ ---I 
z 
<t 

SEOUENCE 
ILLUSTRATED 

u 
I 14 15 0 r--- COUNT UP 

NOTES: A. Clear overrides load, data, and count inputs. 

, 

~ 
, LJ ' 
I 1 0 15 14 131 r--- COUNT DOWN ---, 

B. When counting up, count,down input must be high; when counting down, count,up Input must be high. 
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TYPES SN54ALS192, SN54ALS193, SN74ALS192, SN74ALS193 
SYNCHRONOUS 4·81T UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................... ' ................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS192, SN54ALS193 .................. - 55°C to 125°C 

SN74ALS192,SN74ALS193 ...................... Qoeto700e 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 de to 15'0 °e 

recommended operating conditions 

SN54ALS192 SN74ALS192 

SN54ALS193 SN74ALS193 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -0.4 -0.4 mA 

10L Low-level output current 4 8 mA 

'ALS192 0 20 0 25 
fclock Clock frequency 

'ALS193 0 25 30-
MHz 

0 
eLR high 10 10 

ns 
LOAD low 25 20 

tw Pulse duration I 'ALS192 25 20 
UP or DOWN high or low I' ALS 193 ns 

20 16.5 

Data before LOAD I 25 20 

tsu Setup time eLR inactive before UPI or DOWNI 20 20 
LOAD inactive before UPI or DOWNI 20 20 

ns 

Data after LOAD I 5 5 

th Hold time UP high after DOWN I 0 0 ns 

DOWN high after UPI 0 0 

TA Operating free-air temperature -55 125 0 70 °e 

l> electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

en 
Q 
::D o 
c 
=i 
en 

SN54ALS192 SN74ALS192 

PARAMETER TEST CONDITIONS 
SN54ALS193 SN74ALS193 

MIN Typt MAX MIN TYpt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

VOH Vee = 4.5 V to 5.5 V, 10H = -0.4 mA VCC- 2 vCC- 2 

Vee = 4.5 V, 10L = 4 mA 0.25 0.4 0.25 0.4 
VOL 0.5 Vee = 4.5 V 10L = 8 mA 0.35 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 

I UP, DOWN -0.2 -0.2 
IlL I All others 

Vee = 5.5 V, VI = 0.4 V 
-0.1 -0.1 

10* Vee = 5.5 V, Vo = 2.25 V -:-30 -112 -30 -112 

ICC Vee = 5.5 V, See Note 1 12 22 12 22 

tAli typical values are at Vee = 5 V, TA = 25°C. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

NOTE1: ICC is measured with the clear and load inputs grounded, and all other inputs at 4.5 V. 
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TYPES SN54ALS192, SN54ALS193, SN74ALS192, SN74ALS193 
SYNCHRONOUS 4·81T UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR) 

switching characteristics (see Note 2) 

Vee = 4.5 V to 5.5 V, 

el = 50 pF, 

FROM TO 
Rl = 500 Q, 

PARAMETER TA = MIN to MAX UNIT 
(INPUT) (OUTPUT) 

SN54AlS192 SN74AlS192 

SN54AlS193 SN74AlS193 

MIN MAX MIN MAX 

'AlS192 20 25 
fmax MHz 

'ALS193 25 30 

tpLH 4 19 4 16 
Up CO ns 

tpHL 5 21 5 18 

tpLH 
BO 

4 19 4 16 
Down ns 

tpHL 5 21 5 18 

tpLH 4 23 4 19 
Up or Down Any Q ns 

tpHL 4 20 4 17 

tpLH Lc5Ao Any Q 
8 35 8 30 

ns 
tpHL 8 31 8 28 

tpHL CLR Any Q 5 20 5 17 ns 

NOTE 2: For load circuit and voltage waveforms, see page 1·12 ... 

en 
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TYPES SN54AS194, SN74AS194 
4·BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 

• Parallel-to-Serial, Serial-to-Parallel 
Conversions 

• Left or Right Shifts 

• Parallel Synchronous Loading 

• Direct Overriding Clear 

• Temporary Data Latching Capability 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These bidirectional shift registers feature parallel 
outputs, right-shift and left-shift serial inputs, 
operating-mode-control inputs, and a direct 
overriding clear line. The register has four distinct 
modes of operation, namely: 

Inhibit clock (temporary data latch/do nothing 
Shift-right (in the direction QA toward QD) 
Shift-left (in the direction QD toward QA) 
Parallel (broadside) load 

Synchronous parallel loading is accomplished by 
applying the four bits of data and taking both 
mode control inputs, SO and S 1, high. The data 
are loaded into the associated flip-flops and 
appear at the outputs after the positive transition 
of the clock input. During loading, serial data 
flow is inhibited. 

Shift-right is accomplished synchronously with 
the rising edge of the clock pulse when SO is high 
and S 1 is low. Serial data for this mode is entered 
at the shift-right data input. When SO is low and 
S 1 is high, data shifts left synchronously and 
new data is entered at the shift-left serial inputs. 
Clocking of the flip-flop is inhibited. when both 
mode control inputs are low. 

The SN54AS194 is characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74AS194 is 
characterized for operation from 0 °C to 70°C. 

PRODUCT PREVIEW 

D2661. DECEMBER 1983 

SN54194 ..• J PACKAGE 
SN74AS194 ... N PACKAGE 

(TOP VIEW) 

ClR VCC 
SR SER QA 

A QS 
S QC 
C aD 
D ClK 

Sl SER S1 
GND SO 

SN54AS194 ... FH PACKAGE 
SN74AS194 ... FN PACKAGE 

(TOP VIEW) 
a: 
W 

(J)1a: U a:...JUU« 
(J)uz>d 

3 2 1 

9 1011 1213 

a:ouo.­wzz(J)(J) 
(J)t!) 
...J (J) 

NC - No internal connection 

as 
Qc 
NC 

aD 
ClK 

Copyright © 1983 by Texas Instruments Incorporated 
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This page contains Information on a product under 
development. Taxas Instruments reserves the right to 
change or dilcontlnue this product without notice. 

TEXAS 
INSTRUMENTS 

2-205 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



1m 
» r­en 
» 
2 
C 

» en 
Q 
:c 
o 
c 
=i en 

TYPES SN54AS194, SN74AS194 
4·BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 

FUNCTION TABLE 

INPUTS OUTPUTS 

MODE SERIAL PARALLEL 
CLEAR CLOCK 

0 
QA QB Qc 

S1 SO LEFT RIGHT A B C 

L X X X X X X X X X L L L 

H X X L X X X X X X QAO QBO QCO 
H H H t X X a b c d a b c 
H L H t X H X X X X H QAn QBn 
H L H t X L X X X X L QAn QBn 
H H L t H X X X X X QBn QCn QDn 
H H L t L X X X X X QBn QCn QDn 
H L L X X X X X X X QAO QBO QCO 

typical clear, load, right-shift, inhibit, and clear sequences 

CLOCK 

CONTROL I 
MODE {so ::J : 

INPUTS S1 ::rf1 .. --:~----------! 
CLEAR ~: 

I I 

SERIAL {R _-+1_.:.: _"":'...111 
DATA : I 

INPUTS L --;.!--io:---:----------~-~ 
I I 

QD 

L 

QDO 

d 

QCn 

QCn 

H 

L 

QDO 

H = high level (steady state) 
L = low level (steady state) 
X = irrelevant (any input. including tran­

sitions) 
t = transition from low to high level 
a. b. c. d = the level of steady-state input at 

inputs A. B. C. or D. respectively. 

0AO. 0BO. OeD. aDO = the level of 0A. 
0B. DC. or 00. respectively. before the 
indicated steady-state input conditions 
were established. 

0An. 0Bn. Den. 0Dn = the level of 0A. 
0B. 0e. respectively. before the most­
recent t transition of the clock. 

A ~~~ _________ ~_~ _______ ~~--------~--
I I 

PARALLEL B --4:~L~:-_4-----------_+-+_---------_4-----------~--
DATA 

INPUTS C 

OUTPUTS 

o __ ~~ __ ~ ________________ ~~~------------~--------------~-

I--- SHIFT RIGHT ---.! I--- SHIFT LEFT -'1+---
CLEAR LOAD 

L 
I 
I 
I 

INHIBIT ---l 
CLEAR 
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logic symbol 

logic diagram (positive logic) 

CONTROL 

'A 
(3) 

CLK 

A 

B 

C 

TYPES SN54AS194, SN74AS194 
4·BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 

(15) QA 

(14) 
QB 

(13) QC 

o 3,40 (12) QD 

SL SER 171 2,40 ..... _---_ .... 

PARALLEL INPUTS 
A 

B C 
~) m) 

0' 
(6) 

MODE {Sl(10) 

INPUTS ~~(~9)~~---+--~~-H----~~4+~-'~----+-~-H~+-----4-~~~1 

SHIFT 
RIGHT ......:.;;(2;;.:.) ____ ---. 

SERIAL 
INPUT 

SHIFT 
(7) LEFT 

r-+tt--f-"'-'- SER IAL 

INPUT 

111) 
CLOCK--~~~----------~----+_------~----~------~----_r------~ 

CLEAR 1 

Pin numbers shown are for J and N package. 

. 
PARALLel OUTPUTS 

(12) 
Qo, 

en 
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TYPES SN54AS194, SN74AS194 
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
In'put voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS 194 ....................... - 55 °e to 125°e 

SN74AS194 .......................... ooe to 150 0 e 
Storage temperature range ............................ ,............. - 65 °e to 150 °e 

recommended operating conditions 

SN54AS194 SN74AS194 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 

VIH High-level input voltage 2 2 

VIL Low·level input voltage 0.8 0.8 

IOH High-level output current -2 -2 

IOL Low-level output current 20 20 

fclock elock frequency 

tw Pulse Duration 
CLR 

eLK 

Set-up time Select 
tsu 

before CLKt Data 

twr eLR 

th Hold time, data after eLK t 

TA Operating free-air temperaure -55 125 0 70 

electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 

PARAMETER 
SN54AS194 SN74AS194 

TEST CONDITIONS 
Typt Typt MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 

VOH Vee = 4.5 V to 5.5 V, IOH = -2 mA VCC- 2 VCC-2 

VOL Vee = 4.5 V, IOL = 20 mA 0.35 0.5 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 

IIH Vee = 5.5 V, VI = 2.7 V 

IlL Vee = 5.5 V, VI = 0.4 V 

10+ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

lee Vee = 5.5 V 
I Outputs high 

I Outputs low 27 27 

t All typical values are at Vee = 5 V, T A = 25°e. 

:t:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

Additional information on these products can be obtained from the factory as it becomes available. 

UNIT 

V 

V 

V 

mA 

mA 

MHz 

ns 

°e 

UNIT 

V 

V 

V 

mA 

p.A 

mA 

mA 

mA 
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:3 

switching characteristics (see Note 1) 

FROM 

TYPES SN54AS194, SN74AS194 
4·BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 

Vcc = 4.5 V to 5.5 V. 

Cl = 50 pF. 

TOl R1 = 500 n. UNIT 
PARAMETER 

(INPUT) (OUTPUT) R2 = 500 n. 
TA = MIN to MAX 

SN54AS194 SN74AS194 

MIN Typt MAX MIN Typt MAX 

fmax MHz 

tplH 5 5 
CLK Any Q ns 

tpHL 5.5 5.5 

tpHL CLR Any Q 7.5 7.5 ns 

t All typical values are at V CC =' 5 V. T A = 25°C. 
NOTE 1: For load circuit and voltage waveforms. see page 1·12. 

.. 
CJ) 

!::: 
::::> u 
a: 
U 
CJ) 

« 
c 
2! « 
CJ) 
-J « 
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TYPES SN54AS195. SN74AS195 
4~BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 

• Parallel-to-Serial, Serial-to-Parallel 
Conversions 

• Parallel Synchronous Loading 

• J and K Inputs to First Stage 

• Right-Shift Only with Complementary Outputs 
on Last Stage 

• Direct Overriding Clear 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 4-bit registers feature parallel inputs, 
parallel outputs, J-K serial inputs, shift/load 
control input, and a direct overriding clear. The 
registers have two modes of operation: 

Parallel (broadside) load 
Shift (in the direction QA toward QD) 

Parallel loading is accomplished by applying the 
four bits of data and taking the shift/load control 
input low. The data are loaded into the 
associated flip-flops and appear at the outputs 
after the positive transition of the clock input .. 
During loading serial data flow is inhibited. 

Shifting is accomplished synchronously when 
the shift/load control input is high. Serial data for 
this mode is entered at the J-K inputs. These 
inputs permit the first stage to perform as a 
J-K, D-, or T-type flip-flop as shown in the 
function table. 

The SN54AS 195 is characterized for operation 
over the full military range of - 55 ac to 125 ac. 
The SN74AS195 is characterized for operation 
from 0 ac to 70 ac. 

PRODUCT PREVIEW 
This page contain. Information on a product under 
development. T exa. Instruments reserve. the right to 
change or discontinue this product without notice. 
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SN54AS195 ... J PACKAGE 

SN74AS195 ... N PACKAGE 

(TOP VIEW) 

ClR VCC 
J OA 
K Os 
A Oc 
S OD 
C OD 
D ClK 

GND SHiill 

SN54AS195 ... FH PACKAGE 

SN74AS195 ... FN PACKAGE 

K 
A 

NC 
S 
C 

(TOP VIEW) 

Is u t5 od: 
,uz>d 

3 2 1 2019 

9 1011 1213 

NC - No internal connection 

Os 
Oc 
NC 

OD 
OD 
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TYPES SN54AS195, SN74AS195 
4·BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 

logic symbol logic diagram (positive logic) 
SERIAL INPUT PARALL~L INPUTS 

~ I~A--------~----~~--~--------~O 

(2) (3) (4) (5) (6) (7) 

~--------------v~--------------~ 
PARALLEL OUTPUTS 

Pin numbers shown are for J and N packages. 

FUNCTION TABLE 

INPUTS OUTPUTS 

CLEAR SHIFT/LOAD CLOCK 
SERIAL 

J K 

PARALLEL 

A B C 0 °A OB Oc 00 QO 

L X X X X X X X X L L L L L 

H L t X X a b c d a b c d d 
H H L X X X X X X OAO QBO QCO QOO DOO 
H H t L H X X X X QAO QAO QSn QCn DCn 
H H t L L X X X X L QAn QSn QCn DCn 
H H t H H X X X X H QAn QSn QCn DCn 
H H t H L X X X X OAn QAn QSn QCn DCn 

typical clear, shift, and load sequences 

2-212 

CLOCK 

I 
I 

SERIAL[ ~--~--~'T' I 
INPUTSll K ~~ ____________________ ~: ____ ~ __________________ _ 

SHIFT/LOAD I L.l-.J 

. PARALLEL{ :: ~ 
DATA C ~ 

INPUTS --~--------~--------------------~ I ~~-----------
o LI 

OUTPUTS{~: ~~~~ r-
OC:::; : 

00:::" I 
I I 
I .....---SERIAL SHIFT------f 

CLEAR 
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TYPES SN54AS230, SN54AS231, SN74AS230, SN74AS231 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

• Included among the Package Options Are 
20-Pin DIPs and Both Plastic and Ceramic 
Chip Carriers 

• ' AS230 Has True and Complementary Out­
puts 

• 'AS231 Has Complementary G and G Inputs 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• High Capacitive Drive Capability 

• Current Sinking Capability Up to 64 rnA 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These octal buffers and line drivers are designed 
specifically to improve the performance of three-state 
memory address drivers, clock drivers, and bus· 
oriented receivers and transmitters. The designer. has a 
choice of selected combinations of inverting and 
non inverting outputs, symmetrical IT (active-low 
output control) inputs, and complementary G and G 
inputs. 

The SN74AS230 and SN74AS231 can be used to 
drive terminated lines down to 133 ohms. 

The SN54AS230 and SN54AS231 are characterized 
for operation over the full military temperature range 
of _55°e to 125°e. The SN74AS230 and SN74AS231 
are characterized for operation from oOe to 70

oe. 

logic symbols 

'AS230 

Pin numbers shown are for J and N packages_ 

(9) 2Yl 

(7) 2Y2 

(5) 2Y3 

(3) 2Y4 

02661, DECEMBER 1982-REVISED DECEMBER 1983 

SN54AS230 •••• J PACKAGE SN54AS231 •••• J PACKAGE 
SN74AS230 •••• N PACKAGE SN74AS231 •••• N PACKAGE 

(TOP VIEW) (TOP VIEW) 

1G vCC VCC 

1A1 2G 1A1 2G 

2Y4 1Y1 1Y1 

1A2 2A4 2A4 

2Y3 1Y2 1Y2 

1A3 2A3 2A3 

2Y2 1Y3 lY3 

2A2 2A2 

2Y1 1Y4 lY4 

GND 2A1 2A1 

SN54AS230 .••• FH PACKAGE SN54AS231 •••• FH PACKAGE 
SN74AS230 •••• FN PACKAGE SN74AS231 •.•• FN PACKAGE 

(TOP VIEW) (TOP VIEW) 

_ C _ -.:t ("Ii 

>- z < >- < 
N (!) N - N 

1Yl 

2A4 2Y3 

lY2 1A3 

2A3 2Y2 

1Y3 lA4 

'AS231 

.q ~ U 
>- < ICl U Cl N _ _ > N 

- c _ ~ N 
>-z<>-< 
N (!) N - N 

lY1 

lY2 

lY3 

1Y4 

2Yl 

2Y2 

2Y3 

2Y4 

1Y1 

2A4 

1Y2 

2A3 

1Y3 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54AS230, SN54AS231, SN74AS230, SN74AS231 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range 

Supply voltage, Vee ............................................................ 7 V 
Input voltage ................................................................. 7 V 
Voltage applied to a disabled 3-state output ........................................... 5.5 V 
Operating free-air temperature range: SN54AS230, SN54AS231 ...................... _. -55°C to 125°C 

SN74AS230, SN74AS231 ...................... _ ... , oOe to 70°C 
Storage temperature range ................................................ _65° e to 150°C 

recommended operating condi~ions 

SN54AS230 SN74AS230 

SN54AS231 SN74AS231 UNIT 

MIN NOM MAX MIN NOM MAX \ 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

10H High-level output current -12 -15 mA 

10l low-level output current 48 64 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS230 SN74AS230 

PARAMETER 
SN54AS231 SN74AS231 

TEST CONDITIONS 
TYpt Typt MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 

Vee = 4.5 V to 5.5 V, 10H = -2 mA Vee- 2 vee- 2 
Vee = 4.5 V, 10H = -3 mA 2.4 3.4 2.4 3.4 

VOH 
Vee = 4.5 V, 10H = -12 mA 2.4 

Vee = 4.5 V, 10H = -15 mA 2.4 

VOL 
Vee = 4.5 V, 10l = 48 mA 0:27 0.55 

Vee = 4.5 V 10l = 64 mA 0.55 0.31 

10ZH~ Vee = 5.5 V, Vo = 2.7 V 50 50 

10Zl Vee = 5.5 V, Vo = 0.4 V -50 -50 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7V 20 20 

'AS230 2A -1 -1 
III 

All others 
Vee = 5.5 V, VI = 0.4 V 

-0.5 -0.5 

10:1: Vee = 5.5 V. Vo = 2.25 V -50 -150 -50 -150 

Outputs high 16 25 16 25 

'AS230 Vee = 5.5 V Outputs low 55 87 55 87 

lee 
Outputs disabled 29 46 29 46 

Outputs high 12 18 12 18 

'AS231 Vee =5.5 V Outputs low 52 82 52 82 

Outputs disabled 25 39 25 39 

tAli typical values are at Vee = 5 V. TA = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 
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TYPES SN54AS230, SN54AS231, SN74AS230, SN74AS231 
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS 

, AS230 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 
FROM TO Rl = 500 n. 

PARAMETER UNIT 
(INPUT) (OUTPUT) R2 = 500 n. 

TA = MIN to MAX 

SN54AS230 SN74AS230 

MIN MAX MIN MAX 

tpLH 2.5 7 2.5 6.5 
1A 1Y ns 

tpHL 2 6 2 5.7 

tpLH 2.5 9 2.5 6.2 
2A 2Y ns 

tpHL 2 7 2 6.2 

tpZH 2 7 2 6.4 

tpZL 
10 

2 9 2 8.5 
1Y ns 

tpHZ 2 5.5 2 5 

tpLZ 2 12.5 2 9.5 

tpZH 2 10 2 9 

tpZL io 2 8 2 7.5 
2Y ns 

tpHZ 2 6.5 2 6 

tpLZ 2 10.5 I 2 9 

, AS231 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO Rl = 500 n. 
PARAMETER UNIT 

(INPUT) (OUTPUT) R2 = 500 n. 

TA = MIN to MAX 

SN54AS231 SN74AS231 

MIN MAX MIN MAX 

tpLH 2 7 2 6.5 
A Y ns 

tpHL 2 6 2 5.7 

tpZH 2 7 2 6.4 

tpZL G 2 9 2 8.5 
Y ns 

tpHZ 2 5.5 2 5 

tpLZ 2 12.5 2 9.5 

tpZH 3 7 3 6 

tpZL 3 10 3 9 
G Y ns 

tpHZ 3 6.5 3 6 

tpLZ 3 13.5 3 7 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54ALS240A, SN54ALS241A, SN54AS240, SN54AS241 
SN74ALS240A, SN74ALS241A, SN74AS240, SN74AS241 

OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

• 3·State Outputs Drive Bus Lines or Buffer Memory 
Address Registers 

• P·N·P Inputs Reduce DC Loading 

o Dependable Texas Instruments Quality and Reliability 

description 

These octal buffers and line drivers are designed specifically to 
improve both the performance and density of three-state memory 
address drivers, clock drivers, and bus-oriented receivers and 
transmitters, The designer has a choice of selected combinations 
of inverting and noninverting outputs, symmetrical G (active-low 
output control) inputs, and complementary G and G inputs. These 
devices feature high fan-out and improved fan-in. 

The -1 versions of the SN74ALS' parts are identical to their 
standard versions except that the recommended maximum IOL 
is increased to 48 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54' family is characterized for operation over the full 
military temperature range of - 55°C to 125°C. The SN74' family 
is characterized for operation from ooe to 70°C. 

logic symbols 

'AlS240A. 'AS240 

1Yl 
lY2 

1Y3 

1Y4 

02661, DECEMBER 19B2-REVISED DECEMBER 1983 

SN54ALS', SN54AS' ... J PACKAGE 

SN74ALS', SN74AS' ... N PACKAGE 

(TOP VIEW) 

1<3 Vee 
1A1 2G/2G* 
2Y4 1Y1 
1A2 2A4 
2Y3 1Y2 
1A3 2A3 
2Y2 1Y3 
1A4 2A2 
2Y1 1Y4 

GND 2A1 

SN54ALS·. SN54AS' . . . FH PACKAGE 

SN74ALS'. SN74AS' ... FN PACKAGE 

(TOP VIEW) * 

5 

1A3 6 

2Y2 7 

1A4 8 

C!I 
'<t.... u~ 
>- « IC!I ulC!l 
N ........ >N 

3 2 1 2019 

9 10 111213 

1Y1 
2A4 
1Y2 
2A3 
1Y3 

*2G for 'ALS240A, 'AS240 or 2G for 'ALS241A, 'AS241 

logic diagrams (positive logic) 

'ALS240A, 'AS240 'AlS241A, 'AS241 

2Al 2Yl 

2A2 iY2 
2A3 2Y3 

2A4 2Y4 
1181 

1Yl 1181 1Yl 

1161 
lY2 1161 lY2 

'AlS241A, 'AS241 
1141 1Y3 1141 1Y3 

10 

118) 
1Yl 

1121 
1Y4 1121 1Y4 

(16) 
lY2 

(14) 
1Y3 211 1191 2G 

(12) 
1Y4 

191 
2Y1 2A1 191 2Yl 

2G 

2Al 
(9) 

2Yl 
171 2Y2 (7) 

2Y2 

2A2 m 2Y2 

2A3 
(5) 

2Y3 
2A4 

(3) 
2Y4 

151 
2Y3 

151 
2Y3 

Pin numbers shown are for J and N packages. 13) 2Y4 131 
2Y4 

Copyright © 1983 by Texas Instruments Incorporated 
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TYPES SN54ALS240A, SN54ALS241A, SN74ALS240A, SN74ALS241A 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ................................................................. 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Voltage applied to a disabled 3-state output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS240A, SN54ALS231 A . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS240A, SN74ALS241A .. , ..•..... , ........ , ooe to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54ALS240A SN74ALS240A 

SN54ALS241A SN74ALS241A UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 rnA 

IOL Low-level output current 
12 24 

48 t rnA 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 48 mA limit applies for the SN74ALS240A·l and SN74ALS241A-l only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS240A SN74ALS240A 

PARAMETER TEST CONDITIONS 
SN54ALS241A 

MIN TYP~ MAX 

SN74ALS241A 

MIN TYp:l: MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 

Vee = 4.5 V to 5.5 V, IOH = -0.4 rnA Vee- 2 Vee- 2 

VOH 
Vee = 4.5 V, IOH = -3 rnA 2.4 3.2 2.4 3.2 

Vee = 4.5 V, IOH= -12 rnA 2 

Vee = 4.5 V, IOH = -15 rnA 2 

Vee = 4.5 V, IOL = 12 rnA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V, IOL = 24 rnA 

(lOL = 48 rnA for - 1 versions) 
0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7V 20 20 

IOZl Vee = 5.5 V, Vo = 0.4 V -20 -20 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

Outputs high 4 10 4 10 

'AlS240A Outputs low 13 23 13 23 

lec Outputs disabled 14 25 14 25 
Vee = 5.5 V 

Outputs high 9 17 9 15 

'ALS241A Outputs low 15 28 15 26 

Outputs disabled 17 32 17 30 

t All typical values are at Vee = 5 V, T A = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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TYPES SN54ALS240A, SN54ALS241A, SN74ALS240A, SN74ALS241A 
OCTAL BUFFERS AND LlfJE DRIVERS WITH 3·STATE OUTPUTS 

'ALS240A switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO 
R1 = 500 Q, 

PARAMETER R2 = 500 Q, UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS240A SN74ALS240A 

MIN MAX MIN MAX 

tpLH 2 12 2 9 
A Y ns 

tpHL 2 11 2 9 

tpZH G 5 15 5 13 
Y ns 

tpZL 5 20 5 18 

tpHZ G 2 12 2 10 
Y ns 

tpLZ 3 18 3 12 

, ALS241 A switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO 
R1 = 500 Q, 

PARAMETER R2 = 500 Q, UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS241A SN74ALS241A 

MIN MAX MIN MAX 

tpLH 3 14 3 11 
A Y ns 

tpHL 3 13 3 10 

tpZH 1(3 
7 25 7 21 

Y ns 
tpZL 7 25 7 21 

tpHZ 1(3 
2 12 2 10 

Y ns 
tpLZ 3 20 3 15 

tpZH 7 25 7 21 
2G Y ns 

tpZL 7 25 7 21 

tpHZ 2 12 2 10 
2G Y ns 

tpLZ 3 20 3 15 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS240, SN54AS241, SN74AS240, SN74AS241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................ :................... 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Voltage applied to a disabled 3-state output ............................................. 5.5 V 
Operating free-air temperature range: SN54AS240, SN54AS241 .................... - 55°C to 125°C 

SN74AS240, SN74AS241 ...•... :................ ooe to 70°C 
Storage temperature range ........... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54AS240 SN74AS240 

SN54AS241 SN74AS241 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vll low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 rnA 

IOl low-level output current 48 64 rnA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS240 SN74AS240 

SN54AS241 SN74AS241 
UNIT PARAMETER TEST CONDITIONS 

MIN Typt MIN TYpt MAX MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 V 

Vee. = 4.5 V to 5.5 V, IOH = -2 rnA vee- 2 Vee- 2 

Vee = 4.5 V, IOH = -3 rnA 2.4 3.4 2.4 3.4 
VOH V 

Vee = 4.5 V, IOH = -12 rnA 2.4 

Vee = 4.5 V, IOH = -15 rnA 2.4 

Vee = 4.5 V, IOl = 48 rnA 0.27 0.55 
VOL 

Vee = 4.5 V, 
V 

IOl = 64 rnA 0.31 0.55 

IOZH Vee = 5.5 V, Vo = 2.7 V 50 50 p.A 

IOZl Vee = 5.5 V, Vo = 0.4 V -50 -50 p.A 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 p.A 

'AS241 A inputs -1 -1 
III Vee = 5.5 V, VI = 0.4 V rnA 

All others -0.5 -0.5 

IOi Vee = 5.5 V, Vo = 2.25 V -50 -150 -50 -150 rnA 

Outputs high 11 17 11 17 
'AS240 Outputs low 51 75 51 75 

lee Outputs disabled 24 38 24 38 
Vee = 5.5 V rnA 

Outputs high 22 35 22 35 

'AS241 Outputs low 61 90 61 90 

Outputs disabled 35 56 35 56 

t All typical values are at Vee = 5 V, T A = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54AS240, SN54AS241, SN74AS240, SN74AS241 
OCTAL BUFFERS AND LlLNE DRIVERS WITH 3·STATE OUTPUTS 

'AS240 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO R1 = 500 D. 

(INPUT) (OUTPUT) R2 = 500 D. 
UNIT 

TA = MIN to MAX 

SN54AS240 SN74AS240 

MIN MAX MIN MAX 

tpLH 
A Y 

2 7 2 6.5 

tPHL 2 6 2 5.7 
ns 

tpZH G y 2 7 2 6.4 

tpZL 2 9.5 2 9 
ns 

tpHZ 
13 y 2 5.5 2 5 

tpLZ 2 12.5 2 9.5 
ns 

'AS241 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO R1 = 500 D. 

(INPUT) (OUTPUT) R2 = 500 D. 
UNIT 

TA = MIN to MAX 

SN54AS241 SN74AS241 

MIN MAX MIN MAX 

tpLH 
A Y 

2 9 2 6.2 

tpHL 2 7 2 6.2 
ns 

tpZH 
113 y 2 10 2 9 

tpZL 2 8 2 7.5 
ns 

tPHZ "(3" y 2 6.5 2 6 

tPLZ 2 10.5 2 9 
ns 

tpZH 
2G y 3 11 3 10.5 

ns 
tpZL 3 9.5 3 8.5 

tpHZ 
2G Y 

3 7 3 7 

tpLZ 3 12 3 12 
ns 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS242A, SN54ALS243A, SN54AS242, SN54AS243 
SN74ALS242A, SN74ALS243A, SN74AS242, SN74AS243 

QUADRUPLE BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

• 2-Way Asynchronous Communication Between Data 
Buses 

• P-N-P Inputs Reduce Loading 

• Dependable Texas Instruments Quality and Reliability 

description 

These four-data-line transceivers are designed for asynchronous 

two-way communications between data buses. The SN74ALS' 

devices can be used to drive terminated lines down to 133 ohms. 

The -1 versions of the SN74ALS' parts are identical to the 

standard versions except that the recommended maximum IOL is 
increased to 48 milliamperes. There are' no -1 versions of the 

SN54ALS' parts. 

The SN54' family is characterized for operation over the full 

military temperature range of -,55°C to 125°C. The SN74' 

family is characterized for operation from ooC to 70°C. 

logic symbol 

'ALS242A, 'AS242 

logic diagrams (positive logic) 

'ALS242A, 'AS242 

Pin numbers shown are for J and N packages. 

'ALS243A, 'AS243 

B1 

B2 

B3 

B4 

'ALS243A, 'AS243 

02661, DECEMBER 1982 - REVISED DECEMBER 1983 

SN54' ... J PACKAGE 
SN74' ... N PACKAGE 

(TOP VIEW) 

GAB VCC 
NC GBA 

A1 NC 

A2 B1 

A3 B2 

A4 B3 

GND B4 

SN54' ... FH PACKAGE 

SN74' . .. FN PACKAGE 

(TOP VIEW) 

al u~ 
U~UUal 
ZI(!) Z > (!) 

A1 NC 
NC NC 
A2 B1 
NC NC 

B2 

o:tOUo:tM 
~ Z' Z al al 

(!) 

NC-No Internal connection 

FUNCTION TABLE 

INPUTS 'ALS242A 'ALS243A 
GAB GBA 'AS242 'AS243 

L L A to B A to B 

H H 6to A B to A 

H L Isolation Isolation 

Latch A and B Latch A and B 
L H 

(A=6) (A=B) 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS242A, SN54ALS243A, SN74ALS242A, SN74ALS243A 
QUADRUPLE BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ................................................................. 7 V 
Input voltage: All inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

I/O ports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS242A, SN54ALS243A ............... ,. -55°e to 125°e 

SN74ALS242A, SN74ALS243A ................... " ooe to 70 0 e 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

recommended operating conditions 

SN54ALS242A SN74ALS242A 

SN54ALS243A SN74ALS243A UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -12 -15 rnA 

10L Low-level output current 
12 24 

48 t rnA 

TA Operating free-air temperature -55 125 0 70 DC 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS242A-1 and SN74ALS243A-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS242A SN74ALS242A 

SN54ALS243A SN74ALS243A UNIT 
PARAMETER TEST CONDITIONS 

Typi Typi MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, IOH = -0.4 rnA Vee- 2 Vee- 2 

Vee = 4.5 V 10H = -3 rnA 2.4 3.2 2.4 3.2 
VOH V 

Vee = 4.5 V, 10H = -12 rnA 2 

Vee = 4.5 V, 10H = -15 rnA 2 

Vee = 4.5 V, 10L = 12 rnA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V, IOL = 24 rnA 

(lOL = 48 rnA for-l versions) 
0.35 0.5 V 

II 
Control inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 

rnA 
A or B ports Vec = 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH A or B ports§ 

Vee = 5.5 V, VI = 2.7 V 
20 20 

p.A 

Control inputs -0.1 -0.1 
IlL A or B ports§ 

Vce = 5.5 V, VI = 0.4 V rnA 
-0.1 -0.1 

10' Vce = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

Outputs high 10 20 10 16 

'ALS242A Outputs low 14 26 14 21 

Outputs disabled 15 27 15 22 
ICC Vec = 5.5 V rnA 

Outputs high 15 30 15 25 

'ALS243A Outputs low 20 35 20 30 

Outputs disabled 21 37 21 32 

tAli typical values are at Vee = 5 v, TA = 25°e. , 
§For liD ports, the parameters IIH and IlL include the off-state output current. 
'The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54ALS242A. SN54ALS243A. SN74ALS242A. SN74ALS243A 
QUADRUPLE BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

• ALS242A switching characteristics (see Note 1) 

Vee = 4.5 V to 5.5 V. 

eL = 50 pF. 

FROM TO R, = 500 Q. 
UNIT PARAMETER 

(INPUT) (OUTPUT) R2 = 500 Q. 

TA = MIN to MAX 

SN54AS242A SN74AS242A 
MIN MAX MIN MAX 

tpLH 3 15 3 11 
A or B B or A ns 

tpHL 2 14 2 10 

tpZH 
GAB 

4 22 4 18 
B ns 

. tpZL 7 25 7 21 

tpHZ 
GAB 

2 16 2 14 
B ns 

tpLZ 4 28 4 22 

tpZH 4 22 4 18 
GBA A ns 

tpZL 7 25 7 21 

tpHZ 2 16 2 14 
GBA A ns 

tpLZ 4 28 4 22 

• ALS243 switching characteristics (see Note 1) 

Vec = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO R1 = 500 Q. 
UNIT PARAMETER 

(INPUT) (OUTPUT) R2 = 500 Q. 

TA = MIN to MAX 

SN54ALS243A SN74ALS243A 

MIN MAX MIN MAX 

tpLH 4 15 4 11 
A or B B or A ns 

tpHL 4 15 4 11 

tpZH 
GAB 

7 25 7 20 
B ns 

tpZL 7 25 7 20 

tpHZ 
GAB 

2 16 2 14 
B ns 

tPLZ 3 27 3 22 

tpZH 7 25 7 20 
GBA A ns 

tpZL 7 25 7 20 

tpHZ 2 16 2 14 
GBA A ns 

tpLZ 3 27 3 22 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS242, SN54AS243, SN74AS242, SN74AS243 
QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage: All inputs ........................................................... 7 V 

I/O ports .......................................................... 5.5 V 
Operating free-air temperature range: SN54AS242, SN54AS243 .................. " - 55 °e to 125 °e 

SN74AS242,SN74AS243 ........................ 00et070 0e 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

recommended operating conditions 

SN54AS242 SN74AS242 

SN54AS243 SN74AS243 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High·level output current -12 -15 mA 

IOL Low-level output current 48 64 mA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS242 SN74AS242 

PARAMETER TEST CONDITIONS 
SN54AS243 

MIN Typt MAX 

SN74AS243 

MIN Typt MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

Vcc - 4.5 V to 5.5 V, IOH = -2 mA Vee- 2 Vee- 2 

Vcc = 4.5 V IOH = -3 mA 2.4 3.4 2.4 3.4 
VOH V 

VCC = 4.5 V, IOH = -12 mA 2.4 

Vee = 4.5V, IOH = -15 mA 2.4 

VCC = 4.5 V, IOL = 48 mA 0.55 
VOL V 

VCC = 4.5 V, IOL = 64 mA 0.55 

Control inputs VCC = 5.5 V, VI = 7 V 0.1 0.1 
mA II 

A or B ports VCC = 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH A or B ports; 

VCC = 5.5 V, VI = 2.7 V 
50 50 

p.A 

Control inputs -0.5 -0.5 

'AS242 

IlL A or B ports; VCC = 5.5 V, VI = 0.4 V 
-0.5 -0.5 

mA 

'AS243 

A or B ports; 
-1 -1 

IO§ Vce- 5.5 V, Vo = 2.25 V -50 -150 -50 -150 mA 

Outputs high 18 28 18 28 

'AS242 Outputs low 38 60 38 60 

Outputs disabled 25 39 25 39 
ICC VCC = 5.5 V mA 

Outputs high 28 44 28 44 

'AS243 Outputs low 47 74 47 74 

Outputs disabled 35 56 35 56 

t All typical values are at Vee = 5 V, T A = 25°C. 
~For I/O ports, the parameters IIH and IlL include the off-state output current. . 

§The output conditions have been chosen to produce a current that closely' approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54AS242, SN54AS243, SN74AS242, SN74AS243 
QUADRUPLE BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

'AS242 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 
FROM TO R1 = 500 n. 

PARAMETER UNIT 
(INPUT) (OUTPUT) R2 = 500 n. 

TA = MIN to MAX 

SN54AS242 SN74AS242 

MIN MAX MIN MAX 

tpLH 
A or B 

2 7 2 6.5 
B or A ns 

tpHL 2 6 2 5.7 

tpZH 
GAB 

2 9 2 5.S 
B ns 

tpZL 2 8.5 2 7.5 

tpHZ 
GAB 

2 7 2 6.S 
B ns 

tpLZ 2 12.5 2 9.S 

tpZH 
GAB 

3 7 3 6 
A ns 

tpZL 3 9 3 8 

tpHZ 
GAB 

3 8.5 3 6 
A ns 

tpLZ 3 13.5 3 10.5 

'AS243 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.S V. 

CL = SO pF. 

FROM TO R1 = 500 n. 
PARAMETER UNIT 

(INPUT) (OUTPUT) R2 = 500 n. 
TA = MIN to MAX 

SN54AS243 SN74AS243 

MIN MAX MIN MAX 

tPLH 3 9 3 7.5 
A or 8 B or A ns 

tpHL 3 8 3 6.5 

tpZH 
GAB 

2 10 2 9 
B ns 

tpZL 2 9 2 7.S 

tpHZ 
GAB 

2 7 2 6.5 
B ns 

tpLZ 2 11 2 9 

tpZH 3 11 3 10.5 
GAB A ns 

tpZL 3 9.5 3 8.5 

tpHZ 
GAB 

3 7.5 3 7 
A ns 

tpLZ 3 14 3 11 

NOTE 1: For load circuit and voltage waveforms. see page 1-12 .. 
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TYPES SN54ALS244A, SN54AS244, SN74ALS244A, SN74AS244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

• 3-State Outputs Drive Bus Lines or Buffer Memory 
Address Registers 

• P-N-P Inputs Reduce DC Loading 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These octal buffers and line drivers are designed specifically to 
improve both the performance and density of three-state memory 
address drivers. clock drivers, and bus-oriented receivers and 
transmitters. Taken together with the' ALS240A, 'ALS241 A. 
'AS240, and' AS241, these devices provide the choice of selected 
combinations of inverting outputs, symmetrical G (active-low input 
control) inputs, and complementary G and G inputs. 

The -1 version of the SN74ALS244A is identical to the standard 
version except that the recommended maximum IOL is increased 
to 48 milliamperes. There is no -1 version of the SN 54ALS244A. 

The SN54ALS244A and SN54AS244 are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74ALS244A and SN74AS244 are characterized 
for operation from ooe to 70°C. 

logic diagram (positive logic) 

lG 

(2\ (18\ 
lVl lAl 

(4\ (16\ 
1V2 lA2 

(6\ (14\ 
1V3 lA3 

lA4 
(8\ (12\ 

1V4 

2Al 
(9\ 2Vl 

2A2 
(7\ 

2V2 

2A3 
(5\ 

2V3 

2A4 
(3\ 

2V4 

D2661. DECEMBER 1982-REVISED DECEMBER 1983 

SN54ALS244A. SN54AS244 ... J PACKAGE 

SN74ALS244A. SN74AS244 ... N PACKAGE 

(TOP VIEW) 

1G Vee 
1A1 2G 

2Y4 1Y1 

1A2 2A4 
2Y3 1Y2 

1A3 2A3 

2Y2 1Y3 

1A4 2A2 

2Y1 1Y4 

GND 2A1 

SN54ALS244A. SN54AS244 ... FH PACKAGE 

SN74ALS244A. SN74AS244 ... FN PACKAGE 

(TOP VIEW) 

3 2 1 20 19 

1A2 4 1Y1 
2Y3 5 2A4 
1A3 6 1Y2 
2Y2 7 2A3 
1A4 8 1Y3 

9 10 111213 

"'-O.-<;tN 
>-z<t:>-<t: 
N(!jN"'-N 

logic symbol 

113 

lAl (18\ WI 

lA2 
(161 

W2 

lA3 
(141 

W3 
lA4 

(121 
W4 

213 

2Al \l 
(91 2Vl 

2A2 
(131 (7) 

2V2 

2A3 
(151 (51 

2V3 
2A4 

(171 (3) 2V4 

Pin numbers shown are for J and N packages. 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS244A, SN74ALS244A, 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .......................... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Voltage applied to a disabled 3-state output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS244A. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS244A ................................. ooe to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54ALS244A SN74ALS244A 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOL Low-level output current 
12 24 

48 t mA 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

The 48-mA limit applies for the SN74ALS244A-1 only. 

-.J electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS244A SN74ALS244A 

TYP~ TYP~ MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

Vee = 4.5 V to 5.5 V, IOH = -0.4 mA Vee- 2 Vee- 2 

VOH 
Vee = 4.5 V. IOH = -3 mA 2.4 3.2 2.4 3.2 

Vee = 4_5 V. IOH = -12 mA 2 

Vee = 4.5 V, IOH = -15 mA 2 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V IOL = 24 mA 
0.35 0.5 

(lOL = 48 mA for - 1 version) 

IOZH Vee = 5.5 V, Vo = 2.7V 20 20 

IOZL Vee = 5.5 V, Vo = 0.4 V -20 -20 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

l Outputs high 9 15 9 15 

ICC Vee = 5.5 V I Outputs low 15 24 15 24 

I Outputs disabled 17 27 17 27 

tAli typical values are at Vee = 5 V. TA = 25°e. 

§Theoutput conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54ALS244A, SN74ALS244A 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 11 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
R1 = 500 n. 

PARAMETER R2 = 500 n. UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS244A SN74ALS244A 

MIN MAX MIN MAX 

tpLH 
A Y 

3 13 3 10 

tpHL 3 13 3 10 
ns 

tpZH G 
7 25 7 20 

Y ns 
tpZL 7 25 7 20 

tpHZ G 
2 12 2 10 

Y ns 
tpLZ 3 . 18 3 13 

NOTE 1: For load circuit and voltage waveforms. see page 1·12. 
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TYPES SN54AS244, SN74AS244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATEOUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

\ 

Supply voltage, Vee ..................•........................................... 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54AS244 . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. - 55 °e to 125 °e 

SN74AS244 ................................... 0 °e to 70 °e 
Storage temperature range ....... ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54AS244 SN74AS244 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

V,l low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 rnA 

IOl low-level output current 48 64 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS244 SN74AS244 

UNIT 
MIN Typt MAX MIN TYpt MAX 

V,K Vee = 4.5 V, " = -18 rnA -1.2 -1.2 V 

Vee = 4.5 V to 5.5 V. IOH = -2 rnA Vee- 2 Vee- 2 

Vee =-4.5 V. IOH = -3 rnA 2.4 3.4 2.4 3.4 
VOH V 

Vee = 4.5 V. IOH = -12 rnA 2.4 

Vee = 4.5 V, IOH = -15mA 2.4 

Vee = 4.5 V. 10l = 48 rnA 0.55 
V VOL 

Vee = 4.5 V IOl = 64 rnA 0.55 

IOZH Vee = 5.5 V, Vo = 2.7 V 50 50 p.A 

IOZl Vee => 5.5 V. Vo = 0.4 V -50 -50 p.A 

" 
Vee = 5.5 V. V, = 7 V 0.1 0.1 rnA 

"H Vee = 5.5 V. V, = 2.7 V 20 20 p.A 

"l I G -0.5 -0.5 

I 
Vee = 5.5 V. V, = 0.4 V rnA 

A -1 -1 

loi Vee = 5.5 V. Vo = 2.25 V -50 -150 -50 -150 rnA 

I Outputs high 22 34 22 34 

lee Vee = 5.5 V I Outputs low 60 90 60 90 rnA 

I Outputs disabled 34 54 34 54 

tAli typical values are at Vee = 5 V. TA = 25°e. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54AS244, SN74AS244 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO 
R1 = 500 n, 

PARAMETER 
(INPUT) 

R2 = 500 n, UNIT 
(OUTPUT) 

TA '= MIN to MAX 

SN54AS244 SN74AS244 

MIN MAX MIN MAX 

tpLH 
A Y 

2 9 2 6.2 

tpHL 2 7 2 6.2 
ns 

, tpZH G y 2 10 2 9 

tpZL 2 8 2 7.5 
ns 

tpHZ IT y 2 6.5 2 6 

tpLZ 2 10.5 2 9 
ns 

NOTE 1: For load circuit and voltage waveforms. see page 1 -12. 
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TYPES SN54ALS245A, SN54AS245, SN74ALS245A, SN74AS245 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

• 3-State Outputs Drive Bus Lines Directly 

• P-N-P Inputs Reduce Dc Loading 

• • AS Version in Development. Data Will Be Provided As 
It Becomes Available. Contact the Factory for Latest 
Information 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These octal bus transceivers are designed for synchronous two­
way communication between data buses The control function 
implementation minimizes external timing requirements. 

The devices allow data transmission from the A bus to the 8 bus 
or from the 8 bus to the A bus depending upon the logic level at 
the direction control (DIR) input. The enable input (0) can be used 
to disable the device so that the buses are effectively isolated. 

The -1 version of the SN74ALS245A is identical to the standard 
version except that the recommended maximum IOL is increased 
to 48 milliamperes. There is no - 1 version of the SN54ALS245A. 

The SN54ALS245A and SN54AS245 are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74ALS245A and SN74AS245 are characterized 

for operation from O°C to 70°C. 

FUNCTION TABLE 

DIRECTION 
ENABLE 

G 
CONTROL 

DIR 

02661, DECEMBER 1982-REVISED DECEMBER 1983 

SN54ALS245A. SN54AS245 ••. J PACKAGE 

SN74ALS245A. SN74AS245 •.. N PACKAGE 

(TOP VIEW) 

DIR VCC 
A1 G 
A2 81 
A3 82 
A4 83 
A5 84 
A6 85 
A7 86 
A8 87 

GND 88 

SN54ALS245A. SN54AS245 .•. FH PACKAGE 

SN74ALS245A. SN74AS245 •.• FN PACKAGE 
(TOP VIEW) 

OPERATION 

81 
82 
83 
84 
85 

L L B data to A bus 

L H A data to B bus 

H X Isolation 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS245A. SN74ALS245A 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

logic diagram (positive logic) 

DIR 

(19) G 

A1 ..... ---.~ ~+-~ .......... ~ 

1-.... --B1 

A2 ..... ---.~ ~+-~ .......... ~ 
1-.... -.:..:.~B2 

1-.... ..:.....~B6 

A7----.~ ~+-~----~ 

A8----+~ 

~---~c ~~~~-B8 

logic symbol 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

AS' 

Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

B1 

B2 

B3 

B4 

BS 
B6 

B7 

BS 

Supply voltage, Vee ................................................................. 7 V 
Input voltage: All inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

liD ports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS245A.. . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55 °C to 125°C 

SN74ALS245A ................................. ooe to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 DC 

recommended operating conditions 

SN54ALS245A SN74ALS245A 

MAX MIN MAX 
UNIT 

MIN NOM NOM 

Vee Supply voltage 4.S 5 5.5 4.5 5 5.5 V 

V,H High-level input voltage 2 2 V 

V,L Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOL Low-level output current 
12 24 

48 t mA 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 48·mA limit applies for the SN74ALS245A·1 only. 
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TYPES SN54ALS245A, SN74ALS245A 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER 
SN54ALS245A SN74ALS245A 

UNIT TEST CONDITIONS Typt Typt MIN MAX MIN MAX 

VIK Vce = 4.5 V. II = -18 rnA -1.5 -1.5 V 

Vce = 4.5 V to 5.5 V. IOH = -0.4 rnA Vee- 2 Vee- 2 

Vce = 4.5 V. IOH = -3 rnA 2.4 3.2 2.4 3.2 
VOH V 

Vce = 4.5 V. IOH = -12 rnA 2 

Vce = 4.5 V. IOH = -15 rnA 2 

Vce = 4.5 V. IOL = 12 rnA 0.25 0.4 0.25 0.4 

VOL Vce = 4.5 V. IOL = 24 rnA V 
0.35 0.5 

(lOL = 48 rnA for - 1 versions) 

Control inputs Vce = 5.5 V. VI = 7 V 0.1 0.1 
II rnA 

A or B ports Vce = 5.5 V. VI = 5.5 V 0.1 0.1 

IIH 
Control inputs 

Vce = 5.5 V. 
20 20 

A or B ports; 
VI = 2.7 V 

20 20 
p.A 

Control inputs -0.1 -0.1 
IlL 

A or B ports; 
Vce = 5.5 V. VI = 0.4 V rnA 

-0.1 -0.1 

IO§ Vce = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 rnA 

I Outputs high 30 48 30 45 

ICC VCC = 5.5 V I Outputs low 36 60 36 55 rnA 

I Outputs disabled 38 63 38 58 

tAli typical values are at Vee =5 V. TA = 25°G.. 
tFor 110 ports. the parameters IIH and IlL include the off·state output current. 
§The output conditions have been chosen to produce a current that close'ly approximates one half of the true short·circuit output current. lOS' 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 n. 

PARAMETER 
FROM TO R2 = 500 n. 

(INPUT) (OUTPUT) TA = MIN to MAX 
UNIT 

SN54ALS245A SN74ALS245A 

MIN MAX MIN MAX 

tpLH 
A or B B or A 

3 15 3 10 

tpHL 3 13 3 10 
ns 

tpZH IT A or B 
5 25 5 20 

tpZL 5 25 5 20 
ns 

tpHZ IT 2 12 2 10 
A or B ns 

tpLZ 4 18 4 15 

NOTE 1: For load circuit and voltage waveforms. see page 1·12. 
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TYPES SN54AS245, SN74AS245 
OCTAL BUS TRANSCEIVERS WITH 3·STATEE OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 
Supply voltage, Vee ................................................................. 7 V 
Input voltage: All inputs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

I/O ports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54AS245. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74AS245 ................................... ooe to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 6'5°e to 1 50°C 

recommended operating conditions 

SN54AS245 SN74AS245 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

V,H High-level input voltage 2 2 V 

V,L Low·level input voltage 0.8 0.8 V 

IOH High·level output current -12 -15 mA 

IOL Low-level output current 32 48 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
MIN 

SN54AS245 
Typt MAX 

SN74AS245 

MIN Typt MAX 

V,K Vee = 4.5 V, " = -18 mA -1.2 -1.2 

Vee = 4.5 V to 5.5 V, IOH = -2 mA vee- 2 Vee- 2 

Vee = 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 
VOH 

Vee = 4.5 V, IOH = -12 mA 2.4 

Vee = 4.5 V, IOH = -15 mA 2.4 

VOL 
Vee = 4.5 V, IOL = 32 mA 0.25 0.5 

Vee = 4.5 V, IOL = 48 mA 0.35 0.5 

" 

Control inputs Vee = 5.5 V, V, = 7 V 0.1 0.1 

A or B ports Vee = 5.5 V, V, = 5.5 V 0.1 0.1 

eontrol inputs 20 20 
I'H A or B ports; 

Vee = 5.5 V, V, = 2.7 V 
50 50 

Control inputs -0.1 -0.1 
I,L 

A or B ports; 
Vee = 5.5 V, V, = 0.4 V 

-0.75 -0.75 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 - -112 -30 -112 

I Outputs high 62 62 

Ice Vee = 5.5 V I Outputs low 95 95 

I Outputs disabled 79 79 

t All typical values are ~t Vee = 5 V, T A = 25°e. 
*For 1/0 ports, the parameters IIH and IlL include the off-state output current. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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switching characteristics (see Note 1) 

PARAMETER 
FROM 

TYPES SN54AS245, SN74AS245 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 n. 
TO R2 = 500 n. 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS245 SN74AS245 

MIN TVpt MAX MIN TVpt MAX 

tpLH 6 6 
A or B B or A ns 

tpHL 5 5 

tpZH G 8 8 
A or B ns 

tpZL 8 8 

tpHZ IT 4.5 4.5 
AcrB ns 

tpLZ 5 5 

t All typical values are at VCC = 5 V. TA = 25°C. 
NOTE 1: For load circuit and voltage waveforms, see page 1·12. 
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o 4·Line to 1-Line Multiplexer that can Select 1 
of 16 Data Inputs 

o Applications: 
Boolean Function Generator 
Parallel·to·Serial Converter 
Data Source Selector 

o Buffered 3·State Bus Driver Inputs Permit 
Multiplexing from N Lines to One Line 

o Dependable Texas Instruments Quality and 
Reliability 

description 

The' AS250 provides full binary decoding to select one 
of sixteen data sources with an inverting W output. 
The selected sources are buffered with symmetrical 
propagation delay times. This reduces the possibility 
of transients occurring at the output. 

A buffered enable output (<3) may be used for n-line­
to-one-line cascading. Taking the G high will place the 
output in a high-impedance state. In the high­
impedance state, the output neither loads nor drives 
the bus lines significantly. 

The enable (G) does not affect the internal operations 
of the data selector/multiplexer. New data can be set 
up while the outputs are disabled. 

The SN54AS250 is characterized for operation over 
the full military temperature range of - 55 DC to 
125 DC. The SN74AS250 is characterized for opera­
tion from 0 DC to 70 DC. 

PRODUCT PREVIEW 

TYPES SN54AS250, SN74AS250 
1·0F·16 DATA GENERATORS/MULTIPLEXERS 

WITH 3·STATE OUTPUTS 
DECEMBER 1983 

SN54AS250 ... J DUAL-IN-LiNE PACKAGE 

SN74AS250 ... N DUAL-IN-LiNE PACKAGE 

(TOP VIEW) 

E7 VCC 
E6 E8 
E5 E9 

E2 
El 

El0 
Ell 
E12 
E13 
E14 
E15 
A 
B 

GND'-i.,;.';;""-':":..I-'C 

SN54AS250 ... FH CHIP CARRIER PACKAGE 

SN74AS250 ... FN CHIP CARRIER PACKAGE 

(TOP VIEW) 

E4 
E3 
E2 
NC 
E1 
EO 
G 

U 
LD<OI"'-UUOOC'l 
wwwz>ww 

432 1 

12 131415161718 

I~ 0 ~ ~ U II) <i 
<.9 

E10 
Ell 
E12 
NC 
E13 
E14 
E15 

NC - No internal connection 

Copyright © 1983 by Texas Instruments Incorporated 
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TYPES SN54AS250, SN74AS250 
1·0F·16 DATA GENERATORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 

logic symbol logic diagram (positive logic) 

MUX 

G EN 

A 
(15) 

"} B 
(14) 

C 
(13) 3 G ,., 

0 
(111 

EO 
(8) 

0 

El. 
(7) 

E2 
(6) 

2 

E3 
(5) 

3 

E4 
(4) 

4 

E5 
(3) 

5 

E6 
(2) 

6 

E7 
(1) 

E8 
(23) 

8 

E9 
(22) 

9 

El0 
(21) 

10 

E11 
(20) 

11 

E12 
(19) 

12 

E13 
(18) 

13 

E14 
(17) 

14 

E15 
(16) 

15 

Pin numbers shown are for J or N packages. 
A 

B 
B 

DATA B 

SELECTS 
C 

C 

C 

0 
0 

0 
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G A 
L L 
L H 

L L 

L H 

L L 

L H 

L L 

L H 

L L 

L H 

L L 

L H 

L L 

L H 

L L 

L H 

H X 

TYPES SN54AS250, SN74AS250 
1·0F·16 DATA GENERATORS/MULTIPLEXERS 

WITH 3·STATE OUTPUTS 

FUNCTION TABLE 

INPUT OUTPUT 
B C D Ei W 

L L L EO EO 
L L L El El 
H L L E2 E2 
H L L E3 E3 
L H L E4 E4 
L H L E5 E5 
H H L E6 E6 
H H L E7 E7 
L L H E8 E8 
L L H E9 E9 
H L H EIO EIO 
H L H Ell Ell 
L H H E12 E12 
L H H E13 E13 
H H H E14 E14 
H H H E15 E15 

.X X X X Z 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ................................................................. 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54AS250... . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74AS250 ................................... OOC to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150 °e 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

IOH High-level output curr 

IOL Low-level output cun 

TA Operating free-air tel Irature 

SN54AS250 

TEXAS 
INSTRUMENTS 

MIN 
4.5 

2 

-55 

NOM 
5 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

MAX 
5.5 

0.8 
-12 

32 
125 

SN74AS250 
MIN NOM .MAX 

UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

-15 mA 
48 mA 

0 70 °e 

2-243 



TYPES SN54AS250, SN74AS250 
1·0F·16 DATA GENERATORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 

electrical characteristics over recommended operating free·air temperature range (unless otherwise noted) 

SN54AS250 SN74AS250 
PARAMETER TEST CONDITIONS 

TVpt TVpt MIN MAX MIN MAX 

VIK Vee = 4.5 V. II = -18 rnA -1.2 -1.2 

Vee = 4.5 V to 5.5 V. IOH = -2 rnA Vee- 2 Vee- 2 

VOH Vee = 4.5 V. IOH = -12 rnA 2.4 3.2 

Vee = 4.5 V. IOH = -15 rnA 2.4 3.3 

Vee = 4.5 V. IOL = 32 rnA 0.25 0.5 
VOL 

Vee = 4.5 V. IOl = 48 rnA 0.35, 0.5 

IOZH Vee = 5.5 V. Vo = 2.7 V 50 50 

IOZl Vee = 5.5 V. Vo = 0.4 V -50 -50' 

II Vee = 5.5 V. VI = 7 V 

IIH Vee = 5.5 V. VI = 2.7 V 

III Vee = 5.5 V. VI = 0.4 V 

lot Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 

I Outputs high 

ICC Vee = 5.5 V I Outputs low 

J Outputs disabled 

tAli typical values are at Vee = 5 V, TA = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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switching char~cteristics(see Note 1) 

PARAMETER 
FROM 

(INPUT) 

tPlH 
DATA 

tPHl 

tplH 
SELECT 

tPHl 

tpZH G 
tpZl 

tpHZ IT 
tPLZ 

==i tAli typical values are at Vee = 5 V. TA = 25°e. 

TO 

(OUTPUT) 

Vi 

W 

W 

Vi 

tA NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

2-244 TEXAS 
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Vcc = 4.5 V to 5.5 V. 

Cl = 50 pF. 

R1 = 500 O. 

R2 = 500 O. 

. T A = MIN to MAX 

SN54AS250 SN74AS250 

MIN TVPt MAX MIN TVPt MAX 

4.3 4.3 

4.7 4.7 

4.6 4.6 

7.7 7.7 

4 4 

4.9 4.9 

3.1 3.1 

3.9 3.9 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

UNIT 

V 

V 

V 

p.A 

p.A 

rnA 

p.A 

rnA 

rnA 

rnA 

UNIT 

ns 

ns 

ns 
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TYPES SN54ALS251. SN54AS251. SN74ALS251. SN74AS251 
1 OF 8 DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

• Three·State Versions of 'ALS151 and 'AS151 

• Three-State Outputs Interface Directly with System 
Bus 

• Performs Parallel·to-Serial Conversion 

• Complementary Outputs Provide True and Inverted 
Data 

• Fully Compatible with Most TTL Circuits 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These data selectors/multiplexers contain full binary decoding to 
select one-of-eight data sources and feature strobe-controlled 
complementary three-state outputs. 

The three-state outputs can interface with and drive data lines of 
bus-organized systems. With all but one of the common outputs 
disabled (at a high-impedance state), the low-impedance of the 
single enabled output will drive the bus line to a high or low logic 
level. Both outputs are controlled by the strobe (G). The outputs 
are disabled when G is high. 

The SN54ALS251 and SN54AS251 are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74ALS251 and SN74AS251 are characterized 
for operation from 0 °C to 70°C. 

FUNCTION TABLE 

INPUTS OUTPUTS 

SELECT STROBE 

G 
y w 

C B A 

X X X H Z Z 

L L L L DO Do 
L L H L 01 i51 
L H L L 02 D2 
L H H L 03 53 
H L L L 04 54 
H L H L 05 Os 
H H L L 06 Os 
H H H L 07 07 

DO, 01 •.. 07 ~ the level of the respective 0 input 

02661, APRIL 1982-REVISEO DECEMBER 1983 

SN54ALS251, SN54AS251. J PACKAGE 

SN74ALS251, SN74AS251. N PACKAGE 

(TOP VIEW) 

03 VCC 
02 04 
01 05 
00 06 

Y 07 
W A 
G B 

GNO C 

SN54ALS251, SN54AS251. . FH PACKAGE 

SN74ALS251, SN74AS251. • FN PACKAGE 

(TOP VIEW) 

u 
C'I C"') U u"<t 
ooz>o 

01 05 
00 06 
NC NC 

Y 07 
W A 

Il!l 0 U U co 
ZZ 
l!l 

NC - No internal connection. 

logic symbol 

MUX 

G 
A 

: )G~ B 

c-
OO 0 
01 \l 

(5) 

02 
(6) 

\l 
03 

04 4 

05 5 

06 6 

07 

Y 

W 

Pin numbers shown are for J and N packages. 

Copyright © 1982 by Texas Instruments Incorporated. 
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TYPES SN54ALS251, SN54AS251, SN74ALS251, SN74AS251 
1 OF 8 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 

logic diagram (positive logic) 

om 

00 
(4) 

01 (3) 

D2 (2) 

D3 (1) 

DATA 
INPUTS D4 (15) 

D5 (14) 

D6 (13) 

D7 (12) 

{

A 

DATA 
SELECT B 

(BINARY) C 

Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

(5) 
I----Y 

o-...:..(6....;..)_W 

Supply voltage, VCC .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS251, SN54AS251 .................... - 55°C to 125°C 

SN74ALS251,SN74AS251 ........................ 00Cto700C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 
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TYPES SN54ALS251, SN74ALS251 
1 OFO DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54ALS251 SN74ALS251 UNIT 

MIN NOM MAX MIN NOM. MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH Hi!1h-level input volta!1e 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 -2.6 rnA 

IOL Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free·air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS251 SN74ALS251 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, IOH = -0.4 rnA vee- 2 vee- 2 

VOH Vee = 4.5 V, IOH = -1 rnA 2.4 3.3 V 

Vee = 4.5 V, IOH = -2.6 rnA 2.4 3.2 

Vee = 4.5 V, 10L = 12 rnA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V, IOL = 24 rnA 0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 20 20. /lA 

IOZL Vee = 5.5 V, VI = O.4-V -20 -20 /lA 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 /lA 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

IOi Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

I Enabled Vee = 5.5 V, Inputs at Gnd. 7 10 7 10 
lee I Disabled 

rnA 
Vee = 5.5 V, Inputs at 4.5 V 9.4 14 9.4 14 

t All typical values are at Vee = 5 V, TA = 25 De. 
~The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54ALS251, SN74ALS251 
1 OF 8 DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO R1 = 500 n. 

(INPUT) (OUTPUT) R2 = 500 n. 

TA = MIN to MAX 

SN54ALS251 SN74ALS251 

MIN MAX MIN MAX 

tPLH 
A. B or C 

5 21 5 18 
Y 

tpHL 8 28 8 24 

tpLH 
A. B or C 

8 28 8 24 
W 

tpHL 7 26 7 23 

tpLH 2 12 2 10 
Any D Y 

tpHL 3 18 3 15 

tpLH 
Any D 

3 18 3 15 
W 

tpHL 3 18 3 15 

tpZH G Y 
3 18 3 15 

tpZL 3 18 3 15 

tpZH G W 
3 18 3 15 

tpZL 3 18 3 15 

tpHZ G Y 
2 12 2 10 

tpLZ 1 12 1 10 

tpHZ G 
2 

W 
12 2 10 

tpLZ 1 12 1 10 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54AS251, SN74AS251 
1 OF 8 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54AS251 SN74AS251 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

10H High-level output current -12 -15 rnA 

10l low-level output current 32 48 rnA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
MIN 

SN54AS251 
Typt MAX 

SN74AS251 

MIN Typt MAX 
UNIT 

VIK Vee = 4.5 V. II = -18 rnA , -1.2 -1.2 V 

Vee = 4.5 V to 5.5 V. 10H = -2 rnA Vee- 2 Vee- 2 

VOH Vee = 4.5 V. 10H = -12 rnA 2.4 3.2 V 

Vee = 4.5 V. 10H = -15 rnA 2.4 3.3 

Vee = 4.5 V. 10l = 32 rnA 0.25 0.5 
VOL V 

Vee = 4.5 V. 10l = 48 rnA 0.35 0.5 

10ZH Vee = 5.5 V. Vo = 2.7V 50 50 /LA 

10Zl Vee = 5.5 V. VI = 0.4 V -50 -50 /LA 

A. B.C 0.2 0.2 
II Vee = 5.5 V. VI = 7 V rnA 

All other 0.1 0.1 

A. B.e 40 40 
IIH 

All other 
Vee = 5.5 V. VI = 2.7 V 

20 20 
/LA 

A. B.e -0.6 -0.6 
III Vee = 5.5 V. VI = O.4V rnA 

All other -0.3 -0.3 

lOt Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 rnA 

lee Vee = 5.5 V. 28 28 rnA 

tAli typical values are at Vee = 5 V, TA = 25°e. 
;The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54AS251, SN74AS251 
1 OF 8 DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 n, 
FROM TO R2 = 500 n, 

PARAMETER 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS251 SN74AS251 

MIN TYpt MAX MIN Typt 

tpLH 5 5 
A, B,or C y 

tpHL 5 5 

tpLH 4.5 4.5 
A, B, or C W 

tpHL 4.5 4.5 

tpLH 3 3 
Any D Y 

4 tpHL 4 

tPLH 3 3 
Any 0 W 

tPHL 2.5 2.5 

tpZH IT Y 
5 5 

tpZL 6 6 

tpZH IT 5 5 
W 

tpZL 6 6 

tpHZ G y 3 3 

tpLZ 4 4 

tpHZ G 3 3 
W 

tpLZ 4 4 

tAli typical values are at Vee = 5 V. TA = 25°e . 
NOTE 1: For load circuit and voltage waveforms. see page 1-12. 

Additional Information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS253, SN54AS253, SN74ALS253, SN74AS253 
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS 

WITH 3·STATE OUTPUTS 

• Three·State Versions of 'ALS 153 and 'AS 153 

• Permits Multiplexing from N Lines to 1 Line 

• Performs Parallel·to-Serial Conversion 

• Fully Compatible with Most TTL Circuits 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

Each of these data selectors/multiplexers contains inverters and 
drivers to supply full binary decoding data selection to the AND­
OR gates. Separate output control inputs are provided for each of 
the two four-line sections. 

The three-state outputs can interface with and drive data lines of 
bus-organized systems. With all but one of the common outputs 
disabled (at a high-impedance state) the low-impedance of the 
single enabled output will drive the bus line to a high or low logic 
level. Each output has its own strobe (G). The output is disabled 
when its strobe is high. 

The SN54ALS253 and SN54AS253 are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74ALS253 and SN74AS253 are characterized 
for operation from 0 °C to 70°C. 

FUNCTION TABLE 
SELECT 

DATA INPUTS 
OUTPUT 

OUTPUT 
INPUTS CONTROL 

B A CO Cl C2 C3 G Y 

X X X X X X H z 
l l l X X X L L 

L L H X X X L H 

L H X L X X L L 

L H X H X X L H 

H L X X L X L L 

H L X X H X L H 

H H X X X L L L 

H H X X X H L H 

Address inputs A and B are common to both' sections. 

02661, APRil 1982-REVISED DECEMBER 1983 

SN54ALS253, SN54AS253 ••• J PACKAGE 

SN74ALS253, SN74AS253 ... N PACKAGE 

ITOPVIEWI 

VCC 
2<3 

lC3 A 
lC~ 2C3 
lCl 2C2 

2Cl 
lY 2CO 

GND 2Y 

SN54ALS253, SN54AS253 ••• FH PACKAGE 

SN74ALS253, SN74AS253 •.. FN PACKAGE 

ITOPVIEWI 

U 
It!) u ult!) 

CO.-Z>N 

3 2 1 2019 

>-ou>-o 
'-ZZNU 

t!) N 

NC-No internal connection 

logic symbol 

B 

lG 
lCO 

lCl 

lC2 

lC3 

2~ 
2CO 
2Cl 11 

2C2 (12) 

2C3 (13) 

A 
2C3 
NC 
2C2 
2Cl 

(7) 
lV 

(9) 
2V 

Pin numbers shown are for J and N packages. 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS253, SN54AS253, SN74ALS253, SN74AS253 
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 

logic diagram (positive logic) 

1CO ...;(~6.:...) --------HI--I 

1C1 J(~5)~ __________ _+=f~~ 

DATA 1 

SELECT 

DATA 2 

(15) 

Pin numbers shown are for J and N packages. 

OUTPUT 
1Y 

OUTPUT 
2Y 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

2-252 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output ...... ' ........................................ 5.5 V 
Operating free-air temperature range: SN54ALS253, SN54AS253 .................... - 55 °e to 125 °e 

. SN74ALS253,SN74AS253 ........................ OOeto70oe 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

TEXAS 
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recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

IOH High-level output current 

IOL Low-level output current 

TA Operating free-air temperature 

TYPES SN54ALS253, SN74ALS253 
DUAL 1 of' 4 DATA SELECTORS/MULTIPLEXERS 

WITH 3·STATE OUTPUTS 

SN54ALS253 SN74ALS253 

MIN NOM MAX MIN NOM MAX 
UNIT 

4.5 5 5.5 4.5 5 5.5 V 

2 2 V 

0.8 0.8 V 

-1 -2.6 mA 

12 24 mA 

-55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS253 SN74ALS253 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, IOH = -0.4 mA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, IOH = -1 mA 2.4 3.3 V 

Vee = 4.5 V, IOH = -2.6 mA 2.4 3.2 

VOL 
Vee = 4.5 V, IOL = 12mA 0.25 0.4 . 0.25 0.4 

Vee = 4.5 V, IOl = 24 mA 
V 

0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 20 20 p.A 

IOZl Vee = 5.5 V, Vo = 0.4 V -20 -20 p.A 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 p.A 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

IO~ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

lee 
I Outputs enabled 6.5 12 6.5 12 

Vee = 5.5 V mA I Outputs disabled 7.5 14 7.5 14 

tAli tYPIcal values are at Vee = 5 V, TA = 25°e. 
~The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

Vec = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO 
R1 = 500 n, 

PARAMETER R2 = 500 n, UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS253 SN74ALS253 

MIN MAX MIN MAX 

tplH 5 25 5 21 
A or B Any Y ns 

tpHl 5 25 5 21 

tplH 2 12 2 10 
Data (Any e) Any Y 

3 17 3 14 
ns 

tpHl 

tpZH G 3 17 3 14 
Any Y ns 

tpZL 4 19 4 16 

tpHZ G 2 12 2 10 
Any Y ns 

tpLZ 2 16 2 14 

NOTE 1: For load circuit and voltage waveforms, see page '·12. 
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TYPES SN54AS253, SN74AS253 
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

10H High-level output current 

10L Low-level output current 

TA Operating free-air temperature 

SN54AS253 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

-12 

32 

-55 125 

SN74AS253 

MIN NOM 
UNIT 

MAX 

4.5 5 5.5 V 

2 V 

0.8 V 

-15 mA 

48 mA 

0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS253 SN74AS253 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 

Vee = 4.5 V to 5.5 V, 10H = -2mA vee- 2 vee- 2 
VOH Vee = 4.5 V, 10H = -12 mA 2.4 3.2 

Vee = 4.5 V, 10H = -15 mA 2.4 3.2 

VOL 
Vee = 4.5 V, 10L = 32 mA 0.25 0.5 

Vee = 4.5 V, 10L = 48 mA 0.35 0.5 

10ZH Vee = 5.5 V, Vo = 2.7 V 50 50 

IOZL Vee = 5.5 V, Vo = 0.4 V -50 -50 

A,8 0.2 0.2 
II Vee = 5.5 V, VI = 7 V 

All others 0.1 0.1 

A,8 40 40 
IIH 

All others 
Vee = 5.5 V, VI = 2.7 V 

20 20 

IlL 
A,B -1 -1 

All others 
Vee = 5.5 V, VI = 0.4 V 

-0.5 -0.5 

10* Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

I Outputs high 18 29 18 29 

lee Vee = 5.5 V I Outputs low 20 32 20 32 

I Outputs disabled 21 33 21 33 

tAli typical values are at Vee = 5 V, TA = 25°e. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

, 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 
A or B Y 

tpHL 

tpLH 
Data (Any e) y 

tpHL 

tpZH 
G Any Y 

tpZL 

tpHZ 
G Any Y 

tPLZ 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

2-254 TEXAS 
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Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 
R1 = 5000, . 

R2 = 500 n, 
TA = MIN to MAX 

SN54AS253 SN74AS253 

MIN MAX MIN 

4 14.5 4 

4 12 4 

3 8.5 3 

3 8.5 3 

4 13 4 

4 12 4 

2 6.5 2 

2 8 2 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

MAX 

13.5 

11.5 

7.5 

8 

12.5 

11.5 

6 

7 

UNIT 

V 

V 

V 

'/lA 
/lA 

mA 

/lA 

mA 

mA 

mA 
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ns 

ns 
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TYPES SN54ALS257, SN54ALS258, SN54AS257, SN54AS258 
SN74ALS257, SN74ALS258, SN74AS257, SN74AS258 

QUADRUPLE 1 OF 8 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 

• Three-State Outputs Interface Directly with System 
Bus 

• Provides Bus Interface from Multiple Sources in High­
Performance Systems 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These devices are designed to multiplex signals from four-bit 

data sources to four-output data lines in bus-organized systems. 

The 3-state outputs will not load the data lines when the output 

control pin (3) is at a high-logic level. 

The SN54' family is characterized for operation over the full 

military temperature range of - 55 DC to 125 DC. The SN74' family 

is characterized for operation from 0 DC to 70 DC. 

logic symbols 

'ALS257, 'AS257 'ALS258, 'AS258 

AlB AlB 

1A 
lY 

1A 
1Y 

lB 1B 
2A 

2Y 
2A 

2Y 
2B 2B 
3A 3A 

3Y 3Y 
3B 3B 
4A 4A 
4B 

(13) 4Y 
4B 

4Y 

Pin numbers shDwn are for J and N packages. 

D2661,APRIL 1982-REVISED DECEM8ER 1983 

SN54ALS', SN54AS' ... J PACKAGE 

SN74ALS', SN74AS' •.. N PACKAGE 

(TOP VIEW) 

VCC 
G 
4A 

4B 

4Y 

3A 

2Y 3B 

GND 3Y -""' __ ...r-

SN54ALS', SN54AS' ... FH PACKAGE 

SN74ALS', SN74AS' •.. FN PACKAGE 

(TOP VIEW) 

~ u ~ ~I« Z >I<!J 

3 2 1 

1B 4 4A 

1Y 5 4B 

NC 6 NC 

2A 7 4Y 

2B 8 3A 

>-OU>-co 
NZZ('t)('t) 

<!J 

FUNCTION TABLE 

INPUTS OUTPUTY 
OUTPUT 

CONTROL 
SELECT DATA 'ALS257 'ALS258 

G 
AlB A B 'AS257 'AS258 

H X X X Z Z 

L L L X L H 

L L H X H L 
L H X L L H 

L H X H H L 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS257, SN54ALS258, SN54AS257, SN54AS258 
SN74ALS257, SN74ALS258, SN74AS257, SN74AS258 
QUADRUPLE 1 OF 8 DATA SELECTORS/MULTIPLEXERS WITH 3-STATE OUTPUTS 

logic diagrams (positive logic) 

'ALS257, 'AS257 'ALS258, 'AS258 

G 

1A .....:..::.:.....-----J--/ (4) 1A 
1Y 

1B 

2A~:""'---~-J--/ (7) 2A 
2Y 

2B~~---+-+-~ 2B 

(9) JA 
JY 

JB~~---+-+--I JB 

4A~~---+-J--/ (12) 4A 
4Y 

4B~~---~-J--/ 4B 

AlB AlB 

(4) 1Y 

(7) 2Y 

(9) JY 

(12) 4Y 

_ Pin numbers shown are for J and N packages. 

» 
r­en absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

» z 
c 
» en 
o 
::D o 
c 
=i en 

2-256 

Supply voltage, Vee ................................................................. 7 V 
Input voltage ...................... '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7. \J 
Voltage applied to a disabled 3-state output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS', SN54AS' ....................... : .. - 55°C to 125°C 

SN74ALS', SN74AS' .............................. ooe to 70° 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50 °e 
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TYPES SN54ALS257, SN54ALS258, SN74ALS257, SN74ALS258 
QUADRUPLE 1 OF 8 DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54ALS257 SN74ALS257 

SN54ALS258 SN74ALS258 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 -2.6 mA 

IOL Low-level output current 12 24 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS257 SN74ALS257 

PARAMETER TEST CONDITIONS 
SN54ALS258 

MIN Typt MAX 

SN74ALS258 

MIN Typt MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, IOH = -0.4 mA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, IOH = -1 mA 2.4 3.3 V 

Vee = 4.5 V, IOH = -2.6 mA 2.4 3.2 

VOL 
Vee'; 4.5 V, IOL = 12mA 0.25 0.4 0.25 0.4 

Vee = 4.5 V IOL =·24 mA 
V 

0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 20 20 p.A 

IOZL Vee = 5.5 V, Vo = 0.4 V -20 -20 p.A 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 p.A 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

lo~ Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

Outputs high 3 6 3 6 

'ALS257 Vee = 5.5 V Outputs low 8 12 8 12 

lee 
Outputs disabled 9 14 9 14 

Outputs high 2.5 
mA 

4 2.5 4 

'ALS258 Vee = 5.5 V Outputs low 7 11 7 11 

Outputs disabled 8 13 8 13 

tAli typical values are at Vee = 5 V. TA = 25°e. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 
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TYPES SN54ALS257, SN54ALS258, SN74ALS257, SN74ALS258 
QUADRUPLE 1 OF 8 DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

, ALS257 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO Rl = 500 n. 
PARAMETER 

(INPUT) (OUTPUT) R2 = 500 n. 
TA = MIN to MAX 

SN54ALS257 SN74ALS257 

MIN MAX MIN MAX 

tpLH 2 12 2 10 
A or B Any Y 

3 14 3 12 tpHL 

tPLH AlB 
7 21 7 18 

Any Y 
25 22 tpHL 6 6 

tpZH G 
4 20 4 16 

Any Y 
22. 5 18 tpZL 5 

tpHZ G 2 12 2 10 
Any Y 

4 18. 4 15 tpLZ 

, ALS258 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

~ 
FROM TO Rl = 500 n. 

PARAMETER 
(INPUT) (OUTPUT) R2 = 500 n. 

TA = MIN to MAX 

» r­en 

SN54ALS258 SN74ALS258 

» 
2 
C 
» en 
o 

tpLH 

tpHL 

tpLH 

tpHL 

tpZH 

tpZL 

tpHZ 

tpLZ 

MIN 

2 
A or 8 Any Y 

2 

A/S 
5 

Any Y 
8 

G Any Y 
5 

5 

G 2 
Any Y 

5 

::a NOTE 1: For load circuit and voltage waveforms. see page 1·12. 
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MAX MIN MAX 

10 2 8 

9 2 7 

28 5 25 

23 8 20 

20 5 18 

20 5 18 

12 2 10 

20 5 18 

UNIT 
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TYPES SN54AS257, SN54AS258, SN74AS257, SN74AS258 
QUADRUPLE 1 OF 8 DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AS257 SN74AS257 

SN54AS258 SN74AS258 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOl low-level output current 32 48 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS257 SN74AS257 

SN54AS258 . SN74AS258 
PARAMETER TEST CONDITIONS 

Typt Typt MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 

Vce = 4.5 V to 5.5 V, IOH = -2 mA vee- 2 vee- 2 
VOH Vee = 4.5 V, 10H = -12 mA 2.4 3.3 

Vee = 4.5 V, 10H = -15 mA 2.4 3.2 

Vee = 4.5 V, 10L = 32 mA 0.25 0.5 
VOL 

Vee = 4.5 V IOL = 48 mA 0.35 0.5 

10ZH Vee = 5.5 V, Va = 2.7 V 50 50 

10Zl Vee = 5.5 V, Va = 0.4 V -50 - 50 
A, Bar G 0.1 0.1 

II 
AlB 

Vee = 5.5 V, VI = 7 V 
0.2 0.2 

A, B, or G 20 20 
IIH 

'AlB 
Vee = 5.5 V, VI = 2.7 V 

40 40 

A, B, orG -0.5 -0.5 
III Vee = 5.5 V, VI = 0.4 V 

AlB -1 -1 

10:1: Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 

Outputs high 12.1 19.7 12.1 19.7 
'AS257 Vee = 5.5 V Outputs low 19 30.6 19 30.6 

Outputs disabled 19.7 31.9 19.7 31.9 
ICC 

Outputs high 8.4 13.5 8.4 13.5 

'AS258 Vee = 5.5 V Outputs low 15.2 24.6 15.2 24.6 

Outputs disabled 15.5 25.2 15.5 25.2 

tAli typical values are at Vee = 5 V, TA = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

TEXAS 
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UNIT 

V 

V 

V 

p.A 

p.A 

mA 

p.A 

mA 

mA 

mA 

2-259 



TYPES SN54AS257, SN54AS258, SN74AS257, SN74AS258 
QUADRUPLE 1 OF 8 DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

, AS257 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO R1 = 500 n. 

(INPUT) (OUTPUT) R2 = 500 n. 
TA = MIN to MAX 

SN54AS257 SN74AS257 

IB 
l> 
r­en 
l> 
2 
C 
l> en 
('") 

:ll 
('") 
C 
::j 
en 

tpLH 
A or B Any Y 

tpHL 

tPLH AlB Any Y 
tpHL 

tpZH G Any Y 
tpZL 

tpHZ G Any Y 
tpLZ 

, AS258 switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 
A or B Any Y 

tpHL 

tpLH 
AlB Any Y 

tpHL 

tpZH G Any Y 
tpZL 

tpHZ G Any Y 
tpLZ 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 

2-260 TEXAS 
INSTRUMENTS 

MIN MAX MIN 

1 6.5 1 

1 7 1 

2 12 2 

2 10.5 2 

2 8.5 2 

2 10.5 2 

1.5 8 1.5 

2 8 2 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 n. 
R2 = 500 n. 
TA = MIN to MAX 

SN54AS258 SN74AS258 

MIN MAX MIN 

1 5.5 1 

1 5 1 

2 11 2 

2 11 2 

2 8.5 2 

2 11 2 

1.5 7 1.5 

2 8.5 2 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

MAX 

5.5 

6 

11 

10 

7.5 

9.5 

6.5 

7 

MAX 

5 

4 

9.5 

10 

8 

10 

6 

6.5 

UNIT 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 
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• 8-Bit Parallel-Out Storage Register Performs Serial-to-
Parallel Conversion with Storage 

• Asynchronous Parallel Clear 

• Active High Decoder 

• Enable/Disable Input Simplifies Expansion 

• Expandable for N-Bit Applications 

• Four Distinct Functional Modes 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPS 

• Dependable Texas Instruments Quality and Reliability 

description 

These B-bit addressable latches are designed for general purpose 
storage applications in digital systems. Specific uses include 
working registers, serial-holding registers, and active-high 
decoders or demultiplexers. They are multifunctional devices 
capable of storing single-line data in eight addressable latches, 
and being a 1-of-B decoder or demultiplexer with active-high 
outputs. 

Four distinct modes of operation are selectable by controlling the 
clear (elR) and enable (G) inputs as enumerated in the function 
table. In the addressable-latch mode, data at the data-in terminal 
is written into the addressed latch. The addressed latch will 
follow the data input with all unaddressed latches remaining in 
their previous states. In the memory mode, all latches remain in 
their previous states and are unaffected by the data or address 
inputs. To eliminate the possibility of entering erroneous data in 
the latches, enable G should be held high (inactive) while the 
address lines are changing. In the 1-of-8 decoding or 
demultiplexing mode, the addressed output will follow the level 
of the D input with all other outputs low. In the clear mode, all 
outputs are low and unaffected by the address and data inputs. 

The SN54AlS259 will be characterized for ope!ation over the 
full military temperature range of - 55°C to 125°C. The 
SN74ALS259 will be characterized for operation from ooC to 

70°C. 

FUNCTION TABLE LATCH SELECTION TABLE 

OUTPUT OF EACH SELECT INPUTS LATCH 
I INPU~ ADDRESSED OTHER FUNCTION S2 Sl SO ADDRESSED 

CLR G 
LATCH OUTPUT 

H L 0 °iO Addressable Latch 

H H QiO °iO Memory 

L L 0 L B-Line Demultiplexer 

L H L L Clear 

o • the level at the data input. 

010. tholoyel of OJ Ii = O. 1. . . . .7. as appropriate) before 
the indicated steady-state input conditions were 

established. 

PRODUCT PREVIEW 

ThI. document contain. information on a product under 
development. Texa.ln.trumonts raservo. the right to 
change or discontinue this product without notice. 

L L L 0 
L L H 1 
L H L 2 
L H H 3 
H L L 4 
H L H 5 
H H L 6 
H H H 7 

TEXAS 
INSTRUMENTS 

TYPES SN54ALS259, SN74ALS259 
8·BIT ADDRESSABLE LATCHES 

02661, DECEMBER 1982 

SN54ALS259 . . . J PACKAGE 

SN74ALS259 . . . N PACKAGE 

(TOP VIEW) 

SO VCC 
S1 ClR 
S2 G 
QO 0 
Q1 Q7 
Q2 Q6 
Q3 Q5 

GND Q4 
--",.-----'-

SN54ALS259, ,FH PACKAGE 

SN74ALS259. . FN PACKAGE 

S2 4 

QO 5 

NC 6 

Q1 7 

Q2 8 

(TOP VIEW) 

en U~ o U U...J 
UlZ> 

3 2 1 2019 

9' 10 11 1213 

MOU'<tLn 
OZZOO 

(!) 

18 

17 

16 

15 

14 

NC - No internal connection 

logic symbol 

9.20 
10,2R 

9,30 

10;JR 

9.40 

10AR 

D 
NC 
07 
06 

14) 

15) 

19) 

00 

01 

02 

03 

04 

9.50 110) 05 
10;5R 

9,60 11) 06 
10~R 
9.70 112) 07 
10.7R 

Pin numbers shown are for J and N packages. 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54AS264, SN74AS264 
LOOK-AHEAD CARRY GENERATORS FOR COUNTERS 

• Performs Look-Ahead Carry Across n-Bit 
Counters 

• Accommodates Actiye-High or Active-Low 
Carry 

• Improves Cascaded Counters System 
Performance 

• Dependable Texas Instruments Quality and 
Reliability 

description 

This look-ahead generator was designed 
specifically to perform a carry-anticipate across 
any number of n-bit counters, thus increasing 
system clock frequency. A carry enable CE, and 
carry outputs RCOA and RCOB are provided for 
n-bit cascading. 

The counter can be used with either active-high­
carry or active-low-carry counters. For active­
high-carry counters, CE is active high, the A set 
of inputs and output RCOA are used, and the B 
set of inputs are connected to a low logic level. 
For active-low-carry counters, CE is active low, 
the B set of inputs and output RCOB are used, 
and the A set of inputs are connected to a high 
logic level. See Figures 1 and 2 for typical 
applications. 

The SN54AS264 is characterized for operation 
over the full military temperature range of 
- 55°C to 125°C. The SN74AS264 is 
characterized for operation in the temperature 
range of OOC to 70°C. 

02824, DECEMBER 1983 

SN54AS264 ... J PACKAGE 
SN74AS264 ... N PACKAGE 

(TOP VIEW) 

A1 VCC 
81 82 

AO A2 

80 CE 

A3 CO 

83 C1 

RCD8 RCDA 

GND C2 

SN54AS264 ... FH PACKAGE 
SN74AS264 ... FN PACKAGE 

83 

(TOP VIEW) 

U 
. ..-"- U UN 
[])~z>[]) 

[])ClUN~ 
ozzUo 
U(!) U 
a: a: 

NC - No internal connection 

A2 

CE 

NC 

CO 

C1 

positive logic equations 

ACTIVE-HIGH·CARRY COUNTERS ACTIVE·LOW·CARRY COUNTERS 

(CE Is high. all B inputs are low) 

CO = AO 

C1 = AO. A1 

C2 = AO • A 1 • A2 

RCOA = AO • A 1 • A2 ·A3 

RCOB is high 

PRODUCT PREVIEW 
ThIs document COfItMIo information on. product under 
development. rexa.lnltrumentl ,e .. rval the right to 
change 0' dlocontlnua this product without notice. 

TEXAS· 
INSTRUMENTS 

(CE is low. all A inputs are high) 

CO = BO 

C1 = BO· B1 

C2 = BO • B1 • B2 

RCOA = B 1 • B2 • B3 

RCOB = BO • B 1 • B2 • B3 

Copyright © 1983 by Texas Instruments Incorporated 
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TYpES SN54AS264. SN74AS264 
LOOK·AHEAD CARRY GENERATORS FOR COUNTERS 

FUNCTION TABLE FOR CO OUTPUT logic symbols 
INPUTS OUTPUT ACTIVE·HIGH INPUTS 

1m 
l> 
r­
en 

A2 

H 

H 

H 

H 

L 

X 

X 

X 

l> 
2 
C 

A3 

l> 
en 
(') 

::D 
(') 
C 
~ 
en 

H 

H 

H 

H 

L 

X 

X 

X 

X 

2-264 

AO BO CE CO 

H H X H 

H X H H 

L X X L 

X L L L 
CE (13) 

FUNCTION TABLE FOR C1 OUTPUT 
BO (4) 

INPUTS OUTPUT AO 
(3) 

A1 AO B1 BO CE C1 

H" X H X X H B1 
(2) 

H H X H X H 

H H X X H H A1 
(11 

L X X X X L 

X L L X X L 
(15) 

B2 

X X L L L L 
A2 

(14) 

FUNCTION TABLE FOR C2 OUTPUT 
B3 

INPUTS OUTPUT 

A1 AO B2 B1 BO CE 

X X H X X X 

H X X H X X 

H H X X H X 

H H X X X H 

X X X X X X 

L X L X X X 

X L L L X X 

X X L L L L 

FUNCTION TABLE FOR RCOA OUTPUT 

. INPUTS 

A2 A1 AO B3 B2 B1 CE 

X X X H X X X 

H X X X H X X 

H H X X X H X 

H H H X X X H 

X X X X X X X 

L X X L X X X 

X L X L L X X 

X X L L L L X 

X X X L L L L 

FUNCTION TABLE FOR RCOB OUTPUT 

INPUTS OUTPUT 

B3 B2 B1 BO CE RCOB 

H X X X X. H 

X H X X X H 

X X H X X H 

X X X H X H 

X X X X H H 

L L L L 

C2 A3 

H 

H 

H 

H 

L 

L 

L 

L 

OUTPUT 

RCOA BO 
H 

H AO 

H 

H B1 

L 

L 
A1 

L 

L 

L 

TEXAS 
INSTRUMENTS 

Z.1 

Z2 

G3 

Z4 

G5 

Z6 

G7 

ZS 

G9 

21 

G2 

Z3 

G4 

25 

G6 

Z7 

GS 

Z9 

POST OFFICE BOX 225012 • OALLAS, TEXAS 75265 

[CLA FOR CTRSI 

1,3 

2,3 

1.3,5 

2.3,5 

4,5 

1.3,5,7 

2,3,5,7 
4.5,7 

6,7 

1.3,5,7,9 

4,5,7,9 
6,7,9 

S,9 

4 

6 

ACTIVE·LOW INPUTS 

[CLA FOR CTRSI 

1,2 

5 

3,4 

1,2,4 

7 

5,6 
3,4,6 

1,2,4,6 

7,S 
5,6,8 

3,4,6,8 

1,4,6,8 

CO 

C1 

C2 

RCOA 

RCOB 

12f 



TYPES SN54AS264, SN74AS264 
LOOK·AHEAD CARRY GENERATORS FOR COUNTERS 

logic diagram (positive logic) 

CE (13) 

B3 (6) 
A3 (5) 

B2 (15) 
A2 (14 

B1 (2) 

A1 (11 

rr,~====r-~~ ________ ~(7~) RCOB 

(4) 
BO (3) 
AO~-----"---f 

absolute maximum ratings over free-air temperature (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS264 ....................... - 55 °e to 125°e 

SN74AS264 ........................... 0 0 eto70oe 
Storage temperature range ......................................... - 65 °e to 150 0 e 

recommended operating conditions 

SN54AS264 SN74AS264 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 rnA 

IOL Low-level output current 20 20 rnA 

TA Operating free-air temperature -55 125 0 70 °e 
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TYPES SN54AS264. SN74AS264 
LOOK·AHEAD CARRY GENERATORS FOR COUNTERS 

electrical characteristics over recommended operating free"air temperature range 
(unless otherwise noted) 

\ 

PARAMETER TEST CONDITIONS 
SN54AS264 SN74AS264 

MIN Typt MAX MIN Typt MAX 

VIK VCC = 4.5 V. II = -18 rnA -1.2 -1.2 

VOH VCC = 4.5 V to 5.5 V. 10H = -2 rnA Vee- 2 Vee- 2 

VOL VCC = 4.5 V. 10L = 20 rnA 0.3 0.5 0.3 0.5 

CE 500 500 

AO.A2 700 700 

Al 800 800 
II 

A3. BO. Bl 
VCC = 5.5 V. VI = 7 V 

400 400 

B2 300 300 

B3 200 200 

CE 100 100 

AO.A2 140 140 

Al 160 160 
IIH 

A3. BO. Bl 
VCC = 5.5 V. VI = 2.7 V 

80 80 

B2 60 60 

B3 40 40 

CE -2.5 -2.5 

AD -3.5 -3.5 

Al. A2 -4 -4 
IlL VCC = 5.5 V. VI = 0.4 V 

A3. BO. Bl ..;.2 -2 

B2 -1 -1 

B3 -1.5 -1.5 

10i VCC = 5.5 V Vo = 2.25 V -30 -112 -30 -112 

ICCH 26 26 
VCC = 5.5 V 

ICCL 28 28 

t All typical values are at Vee = 5 V. T A = 25°e. I 

iThe output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current. lOS' 

switching characteristics (see Note 1) 

Vec = 4.5 V to 5.5 V. 
CL = 50 pF. 

FROM TO RL = 50 n. 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS264 SN74AS264 

MIN Typt MAX MIN Typt MAX 

tPLH 6 6 
CE CO.Cl.C2 

tpHL 5 5 

tpLH 
An or Bn CO. Cl. C2 

5 5 

tpHL 5 5 

tPLH 
An. Bn. or CE RCOA 

5 5 

tpHL 5 5 

tpLH 
RCOB 

5 5 
Bn or CE 

tpHL 5 5 

tAli typical values are at Vee = 5 V. TA = 25°e. 
NOTE 1: For load circuit and voltage waveforms. see page 1-12. 

2-266 TEXAS ' 
INSTRUMENTS 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

UNIT 

V 

V 

V 

p.A 

p.A 

rnA 

rnA 

rnA 

UNIT 

ns 

ns 

ns 

ns 
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TYPES SN54AS264, SN74AS264 
LOOK·AHEAD CARRY GENERATORS FOR COUNTERS 

TYPICAL APPLICATION INFORMATION 

The circuit shown in Figure 1 illustrates how the' AS624 can implement look-ahead carry for the active­
high-carry 'AS 163, while Figure 2 shows the look-ahead carry for the active-low-carry' AS169. 

'AS163 

CLOCK 

COUNT 

H-

'-- CE 

CLK 

ENP 

ENT 

C LOCK ----II~C> 

COUNT --i_-d 

RCa 

L 'AS1.' 

PCLK 

L 'AS16' 

PCLK 

..-- ENP RCa ,...--- ENP RCa 

H- ENT H- ENT 

L L 

I I 
AO BO CO A1B1Cl 

FIGURE l-ACTIVE-HIGH-CARRY 

FIGURE 2-ACTlVE·LOW·CARRY 

'AS163 

PCLK 

.--- ENP RCa 

H- ENT 

L L 

I I 
A2 B2 C2 A3B3 

RCOA f--

'AS169 

RCa 
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• Contains Eight Flip-Flops with Single-Rail 
Outputs 

• Buffered Clock and Direct Clear Inputs 

• Individual Data Input to Each Flip-Flop 

• Applications Include: 
Buffer/Storage Registers 
Shift Registers 
Pattern Generators 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These monolithic. positive-edge-triggered flip-flops 
utilize TTL circuitry to implement Ootype flip-flop 
logic with a direct clear input. 

Information at the 0 inputs meeting the setup time 
requirements is transferred to the 0 outputs on the 
positive-going edge of the clock pulse. Clock trigger­
ing occurs at a particular voltage level and is not 
directly related to the transition time of the positive­
going pulse. When the clock input is at either the high 
or low level. the 0 input signal has no effect at the' 
output. 

The SN54AlS273 is characterized for operation 
over the full military temperature range of - 55°C to 
125 DC. The SN74AlS273 is characterized for 
operation from ooC to 70°C. 

FUNCTION TABLE 

(EACH FLIP·FLOP) 

INPUTS OUTPUT 
CLEAR CLOCK 0 0 

L X X L 

H t H H 

H t L L 

H L X 00 

TYPES SN54ALS273, SN74ALS273 
OCTAL O·TYPE FLlp·FLOPS WITH CLEAR 

02661, APRil 1982 - REVISED DECEMBER 1983 

SN54ALS273 • • . J PACKAGE 

SN74ALS273 • • • N PACKAGE 

(TOP VIEW) 

ClR VCC 
10 80 
10 80 
20 70 
20 70 
30 60 
3D 60 
40 50 
40 50 

GNO ClK 

SN54ALS273 . • . FH PACKAGE 

SN74ALS273 • • . FN PACKAGE 

(TOPVIEWI 

20 
20 
30 
30 
40 

logic symbol 

ClK 

10 

20 

3D 

60 

o 015 ~o ...... u>oo 

Pin numbers shown are for J and N packages. 

80 
70 
70 
60 
60 

lQ 

20 

50 

60 

70 

80 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS273, SN74ALS273 
OCTAL D·TYPE FLlp·FLOPS WITH CLEAR 

logic diagram (positive logic) 

10 
(3) 

20 
(4) 

30 
(7) 

40 
(8) 

50 
(13) 

60 
(14) 

70 
(17) 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

80 
(18) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage ..................................................................... 7 V 
Operating free-air temperature range: SN54ALS273 ............................. - 55 °e to 125 °e 

SN74ALS273 ................................. OOeto70oe 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54ALS273 SN74ALS273 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 -2.6 mA 

IOL Low-level output current 12 24 mA 

fclock Clock frequency 0 30 0 35 MHz 

ClR low 10 . 10 

tw Pulse duration ClK high 16.5 14 ns 

ClK low 16.5 14 

Setup time Data 10 10 
tsu 

before CLKI Clear inactive state 15 15 
ns 

th Hold time, data after ClK I 0 0 ns 

TA Operating free-air temperature -55 125 0 70 °c 

2-270 TEXAS . 
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TYPES SN54ALS273, SN74ALS273 
OCTAL D·TYPE FLlp·FLOPS WITH CLEAR 

electrical characteristics over recommended operating free·air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS273 SN74ALS273 

MIN TVpt MAX MIN TVpt MAX 

VIK VCC = 4.5 V. II = -18 rnA -1.5 -1.5 

VCC = 4.5 V to 5.5 V. 10H = -0.4 rnA vee- 2 Vee- 2 
VOH VCC = 4.5 V. 10H = -1 rnA 2.4 3.3 

VCC = 4.5 V. 10H = -2.6 rnA 2.4 3.2 

VCC = 4.5 V. 10L = 12 rnA 0.25 0.4 0.25 0.4 
VOL 

VCC = 4.5 V. 0.35 10L = 24 rnA 0.5 

II VCC = 5.5 V. VI = 7 V 0.1 0.1 

IIH VCC = 5.5 V. VI = 2.7 V 20 20 

IlL VCC = 5.5 V. VI = 0.4 V -0.2 -0.2 

10* VCC = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 

ICCH VCC = 5.5 V 11 20 11 20 

ICCL VCC = 5.5 V 19 29 19 29 

tAli typical values are at Vee = 5 V. TA = 25°e. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 105' 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 n, 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS273 SN74ALS273 

MIN 

f rnax 30 

tpHL CLR Any Q 4 

tPLH 
CLR Any Q 

2 

tPHL 3 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

TEXAS 
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MAX MIN MAX 

35 

21 4 18 

16 2 12 

17 3 15 

UNIT 

V 

V 

V 

rnA 

p.A 

rnA 

rnA 

rnA 

UNIT 

MHz 

ns 

ns 
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• Generates Either Odd or Even Parity for Nine 
Data Lines 

• Cascadable for n-Bits Parity 

• Can Be Used to Upgrade Existing Systems 
using MSI Parity Circuits 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic, 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

FUNCTION TABLE 

NUMBER OF INPUTS A OUTPUTS 

THRU I THAT ARE HIGH 1: EVEN 1:000 

0,2.4,6,8 H L 

1,3,5,7,9 L H 

logic symbol 

18) 2k 
A 

B 
19) 

C 
110) 

111) 15) I: 
0 EVEN 
E 

112) 

113) 16) I: 
F 

11) ODD 
G 
H 

12) 

I 
14) 

Pin numbers shown are for J and N packages. 

description 

TYPES SN54AS280, SN74AS280 
9·81T PARITY GENERATORS/CHECKERS 

02661. DECEMBER 19B2-REVISED DECEMBER 19B3 

SN54AS280 ... J PACKAGE 

SN74AS280 .•. N PACKAGE 

ITOPVIEW) 

G VCC 
H F 

NC E 
I 0 

~EVEN C 

~ODD B 

GND A 

SN54AS280 .•. FH PACKAGE 

SN74AS280 ... FN PACKAGE 

ITOP VIEW) 

NC 
NC 

I 
NC 

~EVEN 

U 
U U ::I:t!)z>u. 

OOU<l:CD 
ozz ot!) 
~ 

NC - No internal connection 

E 
NC 
o 
NC 
C 

These universal, monolithic, nine-bit parity generators/checkers utilize Advanced Schottky high-performance circuitry 
and feature odd and even outputs to facilitate operation of either odd or even parity application. The word-length 
capability is easily expanded by cascading. 

These devices can be used to upgrade the performance of most systems utilizing the '180 parity generator/checker. 
Although the 'AS280 is implemented without expander inputs, the corresponding function is provided by the 
availability of an input at pin 4 and the absence of any internal connection at pin 3. This permits the' AS280 to be 
substituted for the '1 BO in existing designs to produce an identical function even if 'AS280's are mixed with existing 
'180's. 

All 'AS280 inputs are buffered to lower the drive requirements. 

The SN54AS280 is characterized for operation over the full military temperature range of - 55 °C to 125 °C. The 
SN74AS280 is characterized for operation from 0 °C to 70 oC. 

PRODUCT PREVIEW Copyright © 1982 Texas Instruments Incorporated 
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This document contalnalnfonnatlon on a product under 
development. Texa.lnstrumentl r.serves the right to 
change or discontinue this product without notice. 
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TYPES SN54AS280, SN74AS280 
9·81T PARITY GENERATORS/CHECKERS 

logic diagram 

l: 
EVEN 

l: 
ODD 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ........................................ ~ . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

Operating free-air temperature range: SN54AS280... . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74AS280 ................................... ooe to 70°C 

Storage temperature range ................... ' ............................. " - 65°C to 1 50°C 

recommended operating conditions 

SN54AS280 SN74AS280 

MIN NOM MAX MIN NOM MAX 
UNIT 

-
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 rnA 

IOL Low-level output current 20 20 rnA 

TA Operating free-air temperature -55 125 0 70 De 

2-274 I 
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TYPES SN54AS280, SN74AS280 
9·81T PARITY GENERATORS/CHECKERS 

electrical characteristics over recommended operating free·air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS280 SN74AS280 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee ~ 4.5 V. II ~ -18 mA -1.2 -1.2 V 

VOH Vee ~ 4.5 V to 5.5 V. 10H ~ -2 mA Vee- 2 Vee- 2 V 

VOL Vee ~ 4.5 V. 10L ~ 20 mA 0.35 0.5 0.35 0.5 V 

II Vee ~ 5.5 V. VI ~ 7 V 0.1 0.1 mA 

IIH Vee ~ 5.5 V. VI ~ 2.7 V 20 20 p.A 

IlL Vee ~ 5.5 V. VI ~ 0.4 V -0.5 -0.5 mA 

10+ Vee ~ 5.5 V. Vo ~ 2.25 V -30 -112 -30 -112 mA 

lee Vee ~ 5.5 V 27 27 mA 

t All typical values are at Vee = 5 V. TA = 25 ce. 
+The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current. lOS. 

switching characteristics (see Note 1) 

Vcc ~ 4.5 V to 5.5 V. 

CL ~ 50 pF. 

PARAMETER 
FROM TO RL ~ 500 n. 

UNIT 
(INPUT) (OUTPUT) TA ~ MIN to MAX 

SN54AS280 SN74AS280 

MIN Typt MAX MIN Typt MAX 

tpLH 7 7 
Any E Even 

7.5 7.5 
ns 

tPHL 

tPLH 7 7 
Any E Odd ns 

tPHL 7.5 7.5 

+AII typical values are at Vee = 5 V. TA = 25 ce. 
NOTE 1: For load circuit and voltage waveforms, see page 1·12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS280, SN74AS280 
9·81T PARITY GENERATORS/CHECKERS 

TYPICAL APPLICATION DATA 

25·LlNE PARITY/GENERATOR CHECKER 

l: 
EVEN 

'AS280 
l: 

000 

l: 
EVEN 

'AS280 
l: 

ODD 

l: 
EVEN 

'AS280 

H = EVEN 
L=OOO 

H =000 
L = EVEN 

Three' AS280 can be used to implement a 25-line parity generator/checker. 

As an alternative, the outputs of two or three parity generators/checkers 

can be decoded with a 2-input ('S86 or 'LS86) or 3-input ('S135) exclusive­

OR gate for 18- or 27-line parity applications. 

81·LINE PARITY/GENERATOR CHECKER 

l: 
EVEN 

'AS280 

l: 
EVEN 

'AS280 

l: 
EVEN 

E 'AS280 
F 
G 
H 

~ 
TO OTHER 

'AS280's 

A 
B 
C l: 

EVEN 
'AS280 

l: 
ODD 

H = EVEN 
L=ODD 

H = EVEN 
L=ODO 

Longer word lengths can be implemented by cascading 'AS280. As shown 

here, parity can be generated for word lengths up to 81 bits. 

2-276 TEXAS 
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TYPES SN54AS282, SN74AS282 
LOOK·AHEAD CARRY GENERATOR WITH SELECTABLE CARRY INPUTS 

• Selectable Carry Inputs Version of the 
Popular '5182 Allows Double Precision 
Carry 

• Offers Carry Functions in a Compatible 
Form for Direct Connection to the ALU 

o Cascadable to Perform Look-Ahead Across 
n-Bit Adders 

o Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

4) Dependable Texas Instruments Quality and 
Reliability 

PIN DESIGNATIONS 

ALTERNATIVE DESIGNATIONSt FUNCTION 

GO, Gl, G2, G3 GO, Gl, G2, G3 Carry Generate Inputs 

PO, Pl, P2, P3 PO, Pl, P2, P3 Carry Propagate Inputs 

CnA, CnB CnA, CnB Carry Inputs 

Cn' Cn' Selected Carry 

Cn + x , Cn + y , Cn + x, Cn + y, 
Carry Outputs 

Cn + z Cn + z 
G y Carry Generate Outputs 

p X 
Carry Propagate 

Outputs 

SO, 51 Carry Select Inputs 

VCC Supply Voltage 

GND Ground 

t Interpretations are illustrated in connection with the Function Tables for 
the 'AS181A and 'AS881A. 

description 

02811, DECEMBER 1983 

SN54AS282 ... J PACKAGE 
SN74AS282 ..• N PACKAGE 

(TOP VIEW) 

G1 VCC 
P1 P2 
GO <32 
PO CnA 
<33 CnB 
P3 Cn + x 
SO Cn + y 
S1 Cn' 
P G 

GND Cn + z 

SN54AS282 ... FH PACKAGE 
SN74AS282 ... FN PACKAGE 

PO 
<33 
P3 
SO 
S1 

(TOP VIEW) 

U 
0.--'-- UN 
It? Ia. It? > Ia. 

<32 

CnA 
CnS 
Cn + x 
Cn + y 

en 
!:: 
::> u 
a: 
u 

The' AS282 look-ahead carry generator is capable of anticipating a carry across four binary adders or group en 
of adders. They are cascadable to perform full look-ahead across n-bit adders. The' AS282 is functionally « 
the same as the SN54AS182/SN74AS182 except that the carry input (Cn) is selected from CnA, CnS, C 
and their complements CnA and enS. The logic equations are written in terms of the selected carry Cn· Z 
This signal is also available as an output at Cn'. « . 
When used in conjunction with the' AS181 A, 'AS881A, or 'AS888 arithmetic logic unit (ALU), this generator en 
provides high-speed carry look-ahead capability for any word length. The' AS282 generates the look-ahead -I 
(anticipated carry) across a group of four ALU's and, in addition, other carry across sections of four look- « 
ahead circuits may be employed to anticipated carry across sections of four look-ahead packages up to 
n-bits. The method of cascading' AS282 circuits to perform multi-level look-ahead is illustrated under typical 
application data. 

logic equations 

Cn+x = GO + PO Cn 
Cn+y = G1 +P1 GO+P1 POCn 
Cn+z = G2 + P2 Gl + P2 Pl GO + P2 Pl PO Cn 

G = G3 + P3 G2 + P3 P2 Gl + P3 P2 Pl GO 
P = P3 P2 Pl PO 

Cn+x - YO (XO + Cn) 
Cn+y = Yl [Xl + YO (XO + Cn)] 

or Cn+z = Y2 {X2 + Yl [Xl + YO (XO + Cn)]} 
Y = Y3 (X3 + Y2) (X3 + X2 + YlI (X3 + X2 + X1 + YO) 
X = X3 + X2 + Xl + XO 

Copyright © 1983 by Texas Instruments Incorporated 

TEXAS 
INSTRUMENTS 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

2-277 



1m 
> r-
en 
> 
:2 
o 
> en 
~ 
::u o 
c: 
=i 
en 

TYPES SN54AS282, SN74AS282 
LOOK·AHEAD CARRY GENERATOR WITH SELECTABLE CARRY INPUTS 

G3 

L 

X 

X 

X 

G2 

L 

X 

X 

X 

FUNCTION TABLE FOR G OUTPUT 

INPUTS OUTPUT 

G2 G1 GO P3 P2 P1 G 
X X X X X X L 

L X X L X X L 

X L X L L X L 

X X L L L L L 

All other combinations H 

61 

L 

X 

X 

FUNCTION TABLE FOR ji OUTPUT 

P3 

L 

INPUTS OUTPUT 

P2 P1 PO P 
L L L L 

All other 
H 

combinations 

FUNCTION TABLE 

FOR Cn' OUTPUT 

INPUTS OUTPUT 

51 SO Cn' 

L L CnA 
L H CnA 
H L CnB 
H H CnB 

FUNCTION TABLE 

FOR Cn + x OUTPUT 

INPUTS OUTPUT 

GO PO Cn' Cn + x 
L X X H 

X L H H 

All other 

combinations 
L 

FUNCTION TABLE Cn +y OUTPUT 

INPUTS OUTPUT 

GO P1 PO Cn' Cn +y 

X X X X H 

L L X X H 
X L L H H 

All oth~r 

combinations 
L 

FUNCTION TABLE FOR Cn +z OUTPUT 

INPUTS OUTPUT 

G1 GO P2 P1 PO Cn ' Cn +z 
X X X X X X H 
L X L X X X H 
X L L L X X H 
X X L L L H H' 

All other combinations L 

H = high-level, L = low level, X = irrelevant. 
Any inputs not shown in a given table are irrelevant with respect 
to that output. 

logic diagram (positive logic) 

P3 .:.;;(6..:-) -H1-+4++~1"""'\ 
G3 (5) 

P2 ~H-4-+++-I-r' 
G2 (18) 

logic symbol 

so 
St 

MUX 
(7) o} 0 (8) G-

1 3 
(17) 0 

~1 
(16) 2 

~3 
(4) r...... CPO 
(3) ,...", CGO 
(2) ,..... 

cPt 
(1) ,.... 

CGt 
(19) ,...." CP2 
(18) ,..... 

CG2 
(6) 

" CP3 
(5) -~ CG3 

CPG 

- Z4 

- -C1 

Pin numb~rs shown are for J and N packages. 
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(9) P 

4 
(13) 

COo 
(15) 

Cn+x 

COt 
(14) 

Cn+y 

CO2 
(11) 

Cn+z 

CP r--. (9) 

CG "-
(12) 
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TYPES SN54AS282. SN74AS282 
LOOK-AHEAD CARRY GENERATOR WITH SELECTABLE CARRY INPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS282 ....................... - 55 °e to 125 °e 

SN74AS282 ......................... " ooe to 70 0 e 
Storage temperature range ......................................... - 65 °e to 150 °e 

recommended operating conditions 

SN54AS282 SN74AS282 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vcc Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low·level input voltage 0.8 0.8 V 

10H High-level output current -2 -2 mA 

10l low-level output current 20 20 mA 

TA Operating free-air temperature -55 125 0 70 °C 

electrical characteristics over recommended operating free-air temperature range (unless otherwise 
noted) 

PARAMETER TEST CONDITIONS 
SN54AS282 SN74AS282 

UNIT 
MIN TVPt MAX MIN TVpt MAX 

VIK VCC = 4.5 V, II = -18 mA -1.2 -1.2 V 

VOH VCC = 4.5 V to 5.5 V, 10H = -2 mA Vee- 2 vee- 2 V 

VOL VCC = 4.5 V, 10l = 20 mA 0.3 0.5 0.3 0.5 V 

CnA, CnB 200 200 

SO, Sl, P3 200 200 

II 
P2 

PO, Pl, G3 
VCC = 5.5 V, VI = 7 V 

300 300 

400 400 
/LA 

GO,G2 700 700 

Gl 800 800 

CnA, CnB 40 40 

SO, Sl, P3 40 40 

P2 
IIH 

PO, Pl, G3 
VCC = 5.5 V, VI = 2.7 V 

60 60 

80 80 
/LA 

GO, G2 140 140 

Gl 160 160 

CnA, CnB -1 -1 

SO, Sl, P3 -1 -1 

P2 -1.5 -1.5 
III 

PO, Pl, G3 
VCC = 5.5 V, VI = 0.4 V mA 

-2 -2 

GO, G2 -3.5 -3.5 

Gl -4 -4 

lot VCC = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

ICCH 22 22 
VCC = 5.5 V mA 

ICCl 26 26 

t All typical values are at Vee = 5 v, T A = 25°e. 
~The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, lOS' 
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TYPES SN54AS282, SN74AS282 
LOOK·AHEAD CARRY GENERATOR WITH SELECTABLE CARRY INPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 6.6 V. 
CL = 60 pF. 

PARAMETER 
FROM TO RL = 600 n. 

(INPUT) (OUTPUT) TA = MIN to MAX 
SN64AS282 SN74AS282 

MIN Typt MAX MIN Typt MAX 

tpLH SO. 51. 
Cn' 

6 6 

tpHL CnA. or CnS '6 6 

tPLH 50.51. Cn + X• Cn +y• 6 6 

tpHL CnA. or CnS Cn +z 6 6 

tpLH P or G Cn + X• Cn +y, 5 5 

tpHL Cn +z 5 5 

tpLH 
PorG G 6 6 

tpHL 5 5 

tPLH P P 5 5 

tPHL 5 5 

t All typical values are at Vee = 5 V, T A = 25°e. 
NOTE1: For load circuit and voltage waveforms, see page 1-12, 

TYPICAL APPLICATION DATA 

~ CLOCK-+----__ ------------------------------------------------------------~ 

» ,... 
en 
» 
:2 
C 

» en 
C') 

:xJ 
C') 

C 
~ 
CJ) 

2-280 

so 
51 

GO PO Cn+x 01 P1 Cn+y G2 P2 Cn+z G3 P3 

CnB 

CnA 

SO 

51 

'A5282 'A51B2 

FIGURE 1-32-BIT LOOK-AHEAD CARRY WITH DOUBLE-PRECISION CARRY IN 'AS282 AND 'AS182 
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• Generates Either Odd or Even Parity for 
Nine Data Lines 

• Cascadable for n-Bi~s Parity 

• Direct Bus Connection for Parity Generation 
or for Checking by Using the Parity I/O Port 

• Glitch-Free Bus During Power Up/Down 

• Package Options Include both Plastic and 
Ceramic Carriers in Addition to Plastic and 
Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

The SN54AS286 and SN74AS286 universal 
nine-bit parity generators/checkers feature a 
local output for parity checking and a 
48-milliampere bus-driving parity I/O port for 
parity generation/checking. The word-length 
capability is easily expanded by cascading. 

The XMIT control input is implemented 
specifically to accommodate cascading. When 
XMIT is low the parity tree is disabled and PE will 
remain at a high logic level regardless of the input 
levels. When XMIT is high the parity tree is 
enabled. The Parity Error output will indicate a 
parity error when either an even number of 
inputs (A through I) are high and Parity liD is 
forced to a low logic level. or when an odd 
number of inputs are high and Parity I/O is 
forced to a high logic level. 

TYPES SN54AS286, SN74AS286 
9·BIT PARITY GENERATORS/CHECKER 
WITH BUS DRIVER PARITY 110 PORT 

02809 DECEM8ER 1983 

SN54AS286 ••. J PACKAGE 
SN74AS286 ••• N PACKAGE 

G 

H 
XMIT 

(TOP VIEWI 

VCC 
F 
E 
D 

PARITY ERROR C 

PARITY I/O B 

GND"-L __ ...r--A 

SN54AS286 ..• FH PACKAGE 
SN74AS286 ... FN PACKAGE 

(TOP VIEWI 

NC 
I 

NC 
PARITY ERROR 

U u u 
:I:l!)Z>u. 

3 2 1 2019 

QOX«aJ 
;:,zz 
>-l!) 
l-
ii: « a. 

NC-NQ internal connection 

E 
NC 
D 
NC 
C 

The I/O control circuitry was designed so that the I/O port will remain in the high-impedance state during 
power-up or power-down to prevent bus glitches. 

The SN54AS286 is characterized for operation over the full military range of - 55 °e to 125°e. The 
SN74AS286 is characterized for operation from ooe to 70 oe. 

PRODUCT PREVIEW Copyright © 1983 by Texas Instruments Incorporated 
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TYPES SN54AS286, SN74AS286 
9·BIT PARITY GENERATORS/CHECKER 
WITH BUS DRIVER PARITY I/O PORT 

FUNCTION TABLE 

NUMBER OF INPUTS 

(A THRU I) THAT 

ARE HIGH 

0, 2, 4, 6, 8 

1,3,5,7,9 

0,2,4,6,8 

1,3,5,7,9 

h - high input level 
H - high output level 

XMff 
PARITY 

I/O 

I H 

I L 

h h 

h I 

h h 

h I 

I - low input level 
L - low output level 

PARITY 

ERROR 

H 

H 

H 

L 

l 

H 

logic symbol logic diagram (positive ,logic) 

A 
(8) 

2K 

B 
(9) 

c (10) 

0 
(11) 

E 
(12) 

F 
(13) 

G 
(1) 

(2) 
H 

(4) 

XMIT 
(3) ENl 

absolute maximum ratings over operating free-air temperature range 

Supply voltage, Vee .......................................................... 7 V 
Input voltage .............................................................. 7 V 
Voltage applied to a disabled 3-state output ...................................... 5.5 V 
Operating free-air temperature range: SN54AS286 ....................... - 55 °e to 125 °e 

SN74AS286 ........................... ooe to 70 0 e 
Storage temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 140 °C 

recommended operating conditions 

SN54AS286 SN74AS286 

MIN NOM MAX MIN NOM 
UNIT 

MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL low-level input voltage 0.8 0.8 V 

10H High-level output current 
Parity error -2 -2 

Parity I/O -12 
mA 

-15 

10l low-level output current 
Parity error 20 10 

Parity I/O 
mA 

32 48 

TA Operating free-air temperature - 55 125 0 70 °e 

2-282 TEXAS 
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TYPES SN54AS286, SN74AS286 
9·BIT PARITY GENERATORS/CHECKER 
WITH BUS DRIVER PARITY I/O PORT 

electrical characteristics over recommended free-air temperature range 
(unless otherwise noted) 

SN54AS286 SN74AS286 
UNIT PARAMETER TEST CONDITIONS 

MIN TVpt MAX MIN TVpt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

All outputs Vee = 4.5 V to 5.5 V, 10H = -2 mA Vee- 2 Vee- 2 

Vee = 4.5 V, 10H = -3 mA 2.4 3.2 2.4 3.2 
VOH V 

Parity I/O Vee = 4.5 V, 10H = -12 mA 2.4 

Vee = 4.5 V, 10H = -15 mA 2.4 

Parity error Vee = 4.5 V, 10L = 20 mA 0.35 0.5 0.35 0.5 

VOL Vee = 4.5 V, 10L = 32 mA 0.5 V 
Parity I/O 

Vee = 4.5 V, 10L = 48 mA 0.5 

Parity I/O Vee = 5.5 V, VI = 5.5 V 0.1 0.1 
II mA 

All other inputs Vee = 5.5 V, VI =7V 0.1 0.1 

Parity I/Ot 50 50 
IIH 

All other inputs 
Vee = 5.5 V, VI = 2.7 V 

20 20 
p.A 

Parity I/Ot -0.5 -0.5 
IlL Vee = 5.5 V, VI = 0.4 V 

-0.5 
mA 

All other inputs -0.5 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

Transmit 29 29 
lee Vee = 5.5 V 

\ 
mA 

Receive 34 34 

tAli typical values are at Vee = 5 V. TA = 25°e. 
tFor 1/0 ports. the parameters IIH and IlL include the off-state current. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see Note 1) 

vcc = 4.5 V to 5.5 v, 
Cl = 50 pF, 

FROM TO R1 = 500O, 
UNIT PARAMETER 

(INPUT) (OUTPUT) R2 = 500O, 

TA = MIN to MAX 
SN54AS286 SN74AS286 

MIN TVpt MAX MIN TVpt MAX 

tPLH 8 8 
Any A thru I Parity I/O 

8.5 8.5 
ns 

tpHL 

tpLH 9 9 
Any A thru I Parity error 

9.5 9_5 
ns 

tpHL 

tpLH 5 5 
Parity I/O Parity error 

6 6 
ns 

tpHL 

tpZH 5 5 

tpZL 
XMIT 

6 6 
Parity I/O 

10 10 
ns 

tpHZ 

tpLZ 9.5 9.5 

t All typical values are at Vee = 5 V, TA = 25°e. 
NOTE ·1: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54AS286. SN74AS286 
9·BIT PARITY GENERATORS/CHECKER 
WITH BUS DRIVER PARITY I/O PORT 

TYPICAL APPLICATION DATA 

'AS286 

A 
B 

C 
0 PAR ERR 
E 
F 

G 
H PAR I/O 

XMIT 

'AS286 

A 

B 
C 
0 PAR ERR 
E 
F 
G 

H PAR I/O 
I 

XMIT 

A 
B 

C 

'AS286 

~----------~~----------- BYTE 1 

~--------~~r-------------BYTE2 

o PARERR~---------4~r------------BYTE3 

E 

F 

G 
H PAR I/O 

o--+---il 
e--....... XIVIIT 

'AS286 

A 
B 
C 
0 PAR ERR 
E 

F 
G 
H PAR I/O 

XMIT 

~----------~~-----------BYTE4 

EVEN/ODD --+--t----------------------' 

FIGURE 1-32-BIT PARITY GENERATOR/CHECKER 

Figure 1 shows [J 32-bit parity generator/checker with output polarity-switching, parity error detection, and parity on every byte. 
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H 

H 

H 

H 

H 

XMIT 

'AS286 

-======~ 

'AS286 

A 
B 
C 
0 PAR ERR 
E 
F 
G 
H PAR I/O 
I 

XMIT 

'AS286 

A 
B 
C 
0 PAR ERR 
E 
F 
G 

H PAR I/O 
I 

XMIT 

TYPES SN54AS286, SN74AS286 
9·BIT PARITY GENERATORS/CHECKER 
WITH BUS DRIVER PARITY I/O PORT 

TYPICAL APPLICATION DATA 

'AS286 

PAR ERR 

PAR I/O 

H 

'AS286 

A 
B 
C 

0 PAR ERR 

'AS286 
G 

A 
H PAR I/O 
I B 

C 
PARITY XMIT 0 PAR ERR 

E ERROR 

F 
G PARITY 'AS286 H PAR I/O I/O 

A 
B XMIT 
C 
0 PAR ERR 

G 
H 
I 

H XMIT 

'AS286 

A 

B 
C 
0 PAR ERR 

E 
F 
G 
H PAR I/O 
I 

H XMIT 

FIGURE 2-90-BIT PARITY GENERATOR/CHECKER WITH PARITY ERROR DETECTION 

.. 
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In Figure 2, a 90-bit parity generator/checker with the XMiT on the last stage is available for use with parity detection. I 
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TYPES SN54AS298. SN74AS298 
QUADRUPLE 2·INPUT MULTIPLEXER WITH STORAGE 

• Selects One of Two 4·Bit Data Sources and 
Stores Data Synchronously with System Clock 

• Applications: 
Dual Source for Operands and Constants 
in Arithmetic Processor; Can Release 
Processor Register Files for Acquiring 
New Data 

Implements Separate Registers Capable 
of Parallel Exchange of Contents, yet 
Retains External Load Capability 

Has Universal· Type Register for 
Implementing Various Shift Patterns; 
even Has Compound Left·Right Capability 

• Dependable Texas Instruments Quality and 
Reliability 

description 

This quadruple two·input multiplexer with 
storage provides essentially the equivalent 
functional capabilities of two separate MSI 
functions (SN54AS157/SN74AS157 and 
SN54AS175/SN74AS175) in a single 16·pin 
package. 

When the word-select (WS) input is low, Word 1 
(A 1, 81, C 1, 01 is applied to the flip-flops. A 
high input to the word-select (WS) will cause the 
selection of Word 2 (A2, 82, C2, D2). The 
selected word is clocked to the output terminals 
on the negative-going edge of the clock pulse. 

The SN54AS298 is characterized for operation 
over the full military range of - 55 °C to 125 °C. 
The SN74AS298 is characterized for operation 
from O°C to 70 0 e. 

FUNCTION TASLE 

INPUTS 

WORD 
CLOCK OA 

SELECT 

L ~ a1 

H .~ a2 

X H QAO 

H = high level (steady state) 
L = low level (steady state) 

OUTPUTS 

Os Oc 

bl c1 

b2 c2 

QBO Qeo 

X = Irrelevant (any input. including transitions) 
~ = transition from high to low level 

02661, DECEMBER 1983 

SN54AS298 ... J PACKAGE 
SN74AS298 .•. N PACKAGE 

(TOP VIEWI 

B2 VCC 
A2 OA 
Al OB 
B1 Oc 
C2 00 
02 ClK 
01 WS 

GNO C1 

SN54AS298 ... FH PACKAGE 
SN74AS298 ... FN PACKAGE 

Al 
B1 
NC 

C2 
02 

(TOP VIEWI 

u 
~~~~ot 

.-ou.-U) 
°aZu~ 

NC- No internal connection 

OD 

dl 

d2 

QDO 

OB 
Oc 
NC 

00 
ClK 

a 1. a2, etc. = the level of steady-state input at AI. A2, etc. 
0AO. 0BO. etc. = the level of 0A. 0B. etc. entered on the 

most-recent ~ transition of 'the clock 
input. 

PRODUCT PREVIEW Copyright @ 1983 by Texas Instruments Incorporated 
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TYPES SN54AS298, SN74AS298 
QUADRUPLE 2·INPUT MULTIPLEXER WITH STORAGE 

logic symbol 

logic diagram (positive logic) 

CLOCK~(1~11~ ______________ ~ ~ ________ ~ 

Pin numbers shown are for J and N packages .. 
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TYPES SN54AS298, SN74AS298 
QUADRUPLE 2·INPUT MULTIPLEXER WITH STORAGE 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS298 ....................... - 55 °e to 125°e 

SN74AS298 . . . . . . . . . . . . . . . . . . . . . . . . . . .. O°C to 70°C 
Storage temperature range ......................................... - 65 °e to 150 0 e 

recommended operating conditions 
SN54AS298 SN74AS298 

MIN NOM MAX MIN 

Vcc Supply voltage 4.5 5 5.5 4.5 

VIH High-level input voltage 2 2 

Vil low-level input voltage 0.8 

IOH High-level output current -2 

IOl low-level output current 20 

fclock Clock frequency 0 0 

tw Pulse duration. ClK high or low 

tsu Setup time before ClK ~ 

th Hold time after ClK ./. 

TA Operating free-air temperature -55 125 0 

electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 

NOM MAX 

5 5.5 

0.8 

-2 

20 

70 

PARAMETER TEST CONDITIONS 
SN54AS298 SN74AS298 

MIN Typt MAX MIN Typt MAX 

VIK VCC = 4.5 V. II = -18 mA -1 -1 

VOH VCC = 4.5 V to 5.5 V. IOH = -2 mA Vee- 2 Vee- 2 

VOL VCC = 4.5 V. IOl = 20 mA 0.35 0.5 0.35 0.5 

II VCC = 5.5 V. VI = 7 V 0.1 0.1 

IIH VCC = 5.5 V. VI = 2.7 V 20 20 

III VCC = 5.5 V. VI = 0.4 V -0.5 -0.5 

lot VCC = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 

ICCH VCC = 5.5 V 

ICCl VCC = 5.5 V 23 23 

t All typical values are at Vee = 5 V. TA = 25 De. 
~The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current. lOS' 

switching characteristics (see Note 1) 

VCC = 4.5 v to 5.5 V. 

Cl = 50 pF. 

PARAMETER 
FROM TO Rl = 500 fl. 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS298 SN74AS298 

MIN Typt MAX MIN Typt 

fmax 
tplH 

ClK Q 
6.5 6.5 

tpHl 7 7 

tAli typical values are at Vee = 5 V. TA = 25 De. 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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MAX 

UNIT 

V 

V 

V 

rnA 

rnA 

MHz 

ns 

ns 

ns 

°c 

UNIT 

V 

V 

V 

mA 

p.A 

rnA 

mA 

rnA 

rnA 

UNIT 

MHz 

ns 
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TYPES SN54AS298, SN74AS298 
QUADRUPLE 2·INPUT MULTIPLEXER WITH STORAGE 

2-290 

TYPICAL APPLICATION DATA 

This versatile multiplexer/register can be connected to operate as a shift register that can shift N-places 
in a single clock pulse. 

The.following figure illustrates a BCD shift register that will shift a~ entire 4-bit BCD digit in one clock pulse. 

WORD 
SELECT 

CLOCK 

'AS298 

~ MUX 
WS Gl 

ClK,.,. C2 

Al "'i 
~1,20 

A2 1,20 

L-..-.!!.!. 
B2 

L..---..£!. 
C2 

-...!!.!. 
D2 

PARALLEL lOAD 

DA 

DB 

DC 

DD 

I --.­
DIGITI 

A 

'AS298 

~ MUX 
WS Gl 

ClK"", C2 ., 
~1,2D 

A2 1,20 

---!!.. 
B2 

----£!. 
C2 

Dl 

D2 

I 
'AS298 b;:t MUX 

WS Gl 

ClK" C2 

Al -,. 

DA 
.-..:.:.:.. 1,20 DA 

A2 1,20 

--.!!l DB 
DB B2 

--.-£!:. 
Dc 

DC 
C2 

~ DD 
DD D2 

1 I --.- ~ 
DIGIT2 DIGIT3 

When the word-select input is high and the registers are clocked, the contents of register 1 is transferred 
(shifted) to register 2 and etc. In effect, the BCD digits are shifted one position. In addition, this application 
retains a parallel-load capability which means that new BCD data can be entered in the entire register with 
one clock pulse. This arrangement can be modified to perform the shifting of binary data for any number 
of bit locations. 

Another function that can be implemented with the' AS298 is a register that can be designed specifically 
for supporting multiplier or division operations. The example below is a one-place/two-place shift register. 

WORD SELECT 

CLOCK 

{

1'O 

'AS181A 1'1 
OR 

'~~t f!2 

F3 

'AS298 
MUX 

WS Gl 
ClK~ C2 

Al~ 
A2 1,20 
Bl 1,20 

r--

B2 r--
Cl 

g. t--
Dl 

IE... r--

'AS298 

~ MUX WS Gl 
Cl~ C2 

Al~ 

#~:~g r--
Bl 

l¥ -
Cl 

ILg -
Dl 

~ -

When word select is low and the register is clocked, the outputs of the arithmetic/logic units (ALU's) are 
shifted one place. When word select is high and the registers are clocked, the data is shifted two places. 
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TYPES SN54ALS299, SN54ALS323, SN54AS299, SN54AS323 
SN74ALS299, SN74ALS323, SN74AS299, SN74AS323 

a·BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3·STATE OUTPUTS 

• Multiplexed I/O Ports Provides Improved Bit 
Density 

• Four Modes of Operation: Hold (Store), Shift 
Right, Shift Left, and Load Data 

• Operates with Outputs Enabled or at High 
Impedance 

• 3·State Outputs Drive Bus Lines Directly 

• Can Be Cascaded for N·Bit Word Lengths 

• 'ALS299 and AS299 Have Direct Overriding 
Clear 

• ' ALS323 and AS323 Have Synchronous Clear 

• Application: 
Stacked or Push·Down Registers, Buffer 
Storage, and Accumulator Registers 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic and 
Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 
These eight-bit universal registers feature multiplexed 
110 ports to achieve full eight-bit data handling in a single 
20-pin package. Two function-select inputs and two 
output-control inputs can be used to choose the modes 
of operation listed in the function table. 

02661. DECEMBER 1982-REVISED DECEMBER 19B3 

SN54ALS·. SN54AS' ... J PACKAGE 

SN74ALS', SN74AS' ... N PACKAGE 

(TOP VIEW) 

SO VCC 
Gl S1 
<32 Sl 

G/QG QH' 
E/OE H/OH 

C/OC 6 F/OF 
A/OA D/OD 

°A' S/OS 
ClR 9 ClK 

GND SR 

SN54ALS', SN54AS' •.. FH PACKAGE 

SN74ALS', SN74AS' .•. FN PACKAGE 

G/OG 4 

E/OE 
C/OC 
A/OA 

°A' 

(TOP VIEW) 

u 
I~ It; g ~ U; 

Synchronous parallel loading is accomplished by taking both function-select lines SO and S1 high. This places the three­
state outputs in a high-impedance state and permits data that is applied on the 1/0 ports to be clocked into the register. 
Reading out of the register can be accomplished while the outputs are enabled in any mode. Clearing occurs asynchronously 
on 'AlS299, 'AS299 and synchronously on 'AlS323, 'AS323 when ClR is low. Taking either of the output controls, 
G1 or G2, high disables the outputs but this has no effect on clearing, shifting, or storage of data. 

The SN54' family is characterized for operation over the full military range of -55°C to 125°C. The SN74' family is 
characterized for operation from ooC to 70°C. 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS299. SN54ALS323. SN54AS299. SN54AS323 
SN74ALS299. SN74ALS323. SN74AS299. SN74AS323 
8·BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3·STATE OUTPUTS 

FUNCTION TABLE 

INPUTS I/O PORTS 

MODE 
CLR S1 

OUTPUT 

SO CONTROL CLK SL SR A/QA B/QB C/QC D/QD E/QE F/QF G/QG H/QH 

G1 G2 

Clear L X L L L X X X L L L L L L L L 

('ALS299) L L X L L X X X L L L L L L L L 

('AS299) L H H X X X X X X X X X X X X X 

Clear L X L L L t X X L L L L L L L L 

('ALS323) L L X L L t X X L L L L L L L L 

('AS323) L H H X X t X X X X X X X X X X 

H L L L L X X X QAO QSO QCO QDO QEO QFO QGO QHO 
Hold 

H X X L L L X X QAO QSO QCO QDO QEO QFO QGO QHO 
H L H L L t X H H QAn QSn QCn QDn QEn QFn QGn 

Shift Right 
H L H L L t X L L QAn QSn QCn QDn QEn QFn QGn 
H H L L L t H X QSn QCn QDn QEn QFn QGn QHn H 

Shift Left 
H H L L L t L X QSn QCn QDn QEn QFn QGn QHn L 

Load H H H X X t X X a b c d e f 9 h 

OUTPUTS 

QA' QH' 

L L 

L L 

L L 

L L 

L L 

L L 

QAO QHO 

QAO QHO 
H QGn 
L QGn 

QSn H 

QSn L 

a h 

When one or both output controls are high the eight input/output termin~ls are disabled to the high-impedance state; however, sequential operation or clearing 

of the register is not affected. 

logic symbols 

'ALS299, 'AS299 'ALS323, 'AS323 

SL (181 2,4D L..;.. ___ --' 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS299, SN54ALS323, SN54AS299, SN54AS323 
SN74ALS299, SN74ALS323, SN74AS299, SN74AS323 

8-BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3-STATE OUTPUTS 

logic diagrams (positive logic) 

Sl (191 

SHIFT RIGHT ...,------h 
SERIAL INPUT (11) ,..,....~~,.u..; 

• ALS299 •• AS299 

FOUR 
10ENTICAL 
CHANNELS 

NOT 
SHOWN 

ClK~(~12~1----~~H-~-+--H+~-4--H+~ 

ClR 

OUTPUT {Gl 
CONTROLS G2-(-31-----I 

CD[ 

(9) 

110 PORTS NOT SHOWN: 

BlOB 
(61 CIOc (51 EIOE 
(14101°0 (151 FIO F GIOG 

• ALS323 •• AS323 

r++--++_---'-(1;,::81_ SHIFT LEFT 
SERIAL INPUT 

(161 

HIOH 

so ,",,(11~_-+--1r""\ 

Sl (19) 

(11) 

ClK (121 

{ 

(21 
OUTPUT Gl....:.:.~---d 

CONTROLS G2-(~3)-----' 
(7) 

AIOA 

Pin numbers shown are for J and N packages. 

(131 

BiOs 

FOUR 
IDENTICAL 
CHANNELS 

NOT 
SHOWN 

110 PORTS NOT SHOWN: (41 

(6) CIOc (5) EIOE GI~ 
(14101°0 (15) FIOF 

r+I--++_---:.;(1~8)_SHIFT lEFT 
SERIAL INPUT 

(11) DH' 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage, Vee .................................................................. 7 V 
Input voltage: All inputs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

110 ports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS', SN54AS' .......................... - 55°C to 125°C 

SN74ALS', SN74AS' .............................. ooe to 70°C 
Storage temperature range ......................... '. . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 
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TYPES SN54ALS299, SN54ALS323, SN74ALS299, SN74ALS323 
B·BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54ALS299 SN74ALS299 

SN54ALS323 SN74ALS323 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 

VIH High-level input voltage 2 2 

Vil Low-level input voltage 0.8 0.8 

QA' or QW -0.4 -0.4 
10H High-level output current 

QA thru QH -1 -2.6 

QA' or QW 4 8 
10L Low-level output current 

QA thru QH 12 24 

fclock elock frequency (at 50% duty cycle) 0 25 0 30 

eLK high or low 20 16.5 
tw Pulse duration 

eLR low ('ALS299) 10 10 

Select 25 20 

Serial or I High level 18 16 

Parallel data J Low level 7 6 
tsu Setup time before eLK t 

eLR inactive (' ALS299) 15 15 

eLR active (' ALS323) 25 20 

eLR inactive (' ALS323) 18 16 

Select 0 0 
th Hold time after elK t 

Serial or parallel data 0 0 

TA Operating free-air temperature -55 125 0 70° 

~ electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

> 
r0-
C/) 

> 
2 
C 

> 
C/) 

Q 
::xJ 
o 
c 
=t 
C/) 

PARAMETER TEST CONDITIONS 

VIK Vee = 4.5 V, II = -18 mA 

All outputs Vee = 4.5 V to 5.5 V, 10H = -0.4 mA 

VOH Vee = 4.5 V, 10H = -1 mA 
QA thru QH 

Vee = 4.5 V, 10H = -2.6 mA 

Vee = 4.5 V, IOL = 4 mA 
QA' or Qw 

Vee = 4.5 V, 10L = 8 mA 
VOL 

Vee = 4.5 V, 10L = 12 mA 
QA thru QH 

Vee = 4.5 V, 10L = 24 mA 
A thru H Vee = 5.5 V, VI = 5.5 V 

II 
Any other Vee = 5.5 V, VI = 7 V 

IIH i Vee = 5.5 V, VI = 2.7 V 

IlL i 
SO, Sl, SR, SL 

Vee = 5.5 V, VI = 0.4 V 
All others 

QA" Qw 
lo§ Vee = 5.5 V, Vo = 2.25 V 

QA thru QH 

I Outputs high 

lee Vee = 5.5 V I Outputs low 

J Outputs disabled 

tAli typical values are at Vee = 5 V, TA = 25°e. 
tFor 1/0 ports (OA through 0HI, the parameters IIH and IlL include the off-state output current. 

SN54ALS299 SN74ALS299 

SN54ALS323 SN74ALS323 

MIN TYpt MAX MIN TYpt MAX 

-1.5 -1.5 

vcc:- 2 vee- 2 

2.4 3.3 

2.4 3.2 

0.25 0.4 0.25 0.4 

0.35 0.5 

0.25 0.4 0.25 0.4 

0.35 0.5 

0.1 0.1 

0.1 0.1 

20 20 

-0.2 -0.2 

-0.1 -0.1 

-15 -70 -15 -70 

-30 -112 -30 -112 

15 28 15 28 

22 38 22 38 

23 40 23 40 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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TYPES SN54ALS299, SN54ALS323, SN74ALS299, SN74ALS323 
8·BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) . 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

R1 = 500 Q, 

FROM TO R2 = 500 Q, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS299 SN74ALS299 

SN54ALS323 SN74ALS323 

MIN MAX MIN MAX 

fmax 25 30 MHz 

tpLH 4 15 4 13 
CLK QA thru QH 

tpHL 7 25 7 19 
ns 

tpLH 5 20 5 15 
CLK QA' or QH' 

tpHL 8 21 8 18 

ern QA thru QH 6 29 6 22 
tpHL 

('ALS299 only) QA' or QH' 6 29 6 22 
ns 

tpZH 
G1, G2 

6 21 6 16 
QA thru QH 

8 26 8 22 
ns 

tpZL 

tpZH 7 21 7 17 
SO, 51 QA thru QH ns 

tpZL 8 26 8 22 

tPHZ 
G1, G2 

1 10 1 8 
QA thru QH 

5 23 5 15 
ns 

tpLZ 

tpHZ 
SO, 51 

1 16 1 12 
QA thru QH 

30 8 25 
ns 

tPLZ 8 

NOTE 1: For load circuit and voltage waveforms, see page 1·12. 
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TYPES SN54AS299, SN54AS323, SN74AS299, SN74AS323 
8·BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AS299 SN74AS299 

SN54AS323 SN74AS323 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 

V,H High-level input voltage 2 2 

V,L Low-level input voltage 0.8 0.8 

IOH High-level' output current 
, QA' or QH' -2 -2 

QA thru QH -12 -15 

IOL Low-level output current 
QA' or QH' 20 20 

QA thru QH 32 48 

fclock Clock frequency (at 50% duty cycle) 

tw Pulse duration 
elK high or low 

elR low (' AS299) 

Select 

Serial or I High level 

Setup time before eLK t 
Parallel data I Low level 

tsu 
eLR inactive (' AS299) 

elR active (' AS323) 

elR inactive ('AS323) 

Hold time after eLK t 
Select 

th 
Serial or parallel data 

TA Operating free-air temperature -55 125 0 70 

IfI 
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

l> 
r­
(J) 

l> 
2 
C 
l> 
(J) 

~ 
::JJ 
n c: 
=t 
(J) 

PARAMETER TEST CONDITIONS 

V,K Vee = 4.5 V, " = -18 rnA 
All outputs Vee = 4.5 V to 5.5 V, IOH = -2 rnA 

VOH Vee = 4.5 V, IOH = -12 rnA 
QA thru QH 

Vee = 4.5 V, IOH = -15 rnA 

QA' or QH' Vee = 4.5 V, IOL = 20 rnA 

VOL 
QA thru QH 

Vee = 4.5 V, 'OL = 32 rnA 

Vee = 4.5 V, 'OL = 48 rnA 
A thru H Vee = 5.5 V, V, = 5.5 V 

" 
Any other Vee = 5.5 V, V, = 7 V 

IIHt Vee = 5.5 V, V, = 2.7 V 

',L t Vee = 5.5 V, V, = 0.4 V 

lo§ Vee = 5.5 V, Vo = 2.25 V 

I Outputs high 

ICC Vee = 5.5 V I Outputs low 

I Outputs disabled 

tAli typical values are at Vee = 5 V, TA = 25°e. 
tFor I/O ports lOA through 0HI, the parameters IIH and IlL include the off-state output current. 

SN54AS299 SN74AS299 

SN54AS323 SN74AS323 

MIN TVPt MAX MIN TVPt MAX 

-1.2 -1.2 

Vee- 2 Vee- 2 

2.4 3.2 

2.4 3.2 

0.25 0.5 0.25 0.5 

0.25 0.5 

0.35 0.5 

-30 -112 -30 -112 

95 95 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS· 

PRODUCT PREVIEW 
ThIs page contains Intonnatlon on a product under 

2 -296 development. Tex.slnstruments .. serve. the right to 
change or discontinue thl. product without notice. 
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TYPES SN54AS299, SN54AS323, SN74AS299, SN74AS323 
8·BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO R1 = 5000, 
PARAMETER UNIT 

(lNPUTI (OUTPUT! R2 = 5000, 

TA = MIN to MAX 

SN54AS299 SN74AS299 

SN54AS323 SN74AS323 

MIN TYpt MAX MIN Typt MAX 

fmax MHz 

tplH 10 10 
ClK QA thru QH 

tpHl 10 10 
ns 

10 tPlH 10 
ClK QA' or QH' 

tpHl 10 10 

ClR 
QA thru QH 12 12 

tpHl 
QA' or QH' 12 12 

ns 

tpZH G1, G2 QA thru QH 
10 10 
10 10 

ns 
tpZl 

tpZH 10 10 
50,51 QA thru QH 

10 10 
ns 

tpZl 

tpHZ G1, G2 
7 7 

QA thru QH ns 
tpLZ 7 7 

tpHZ 7 7 
50,51 QA thru QH ns 

tpLZ 7 7 

tAli typical values are at Vee = 5 V, TA = 25°e. 

NOTE 1: For load circuit and voltage waveforms. see page 1·12. 
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TYPES SN54ALS323, SN54AS323 
SN74ALS323, SN74AS323 

8·BIT UNIVERSAL SHIFT/STORAGE REGISTERS WITH 3·STATE OUTPUTS 

• Multiplexed 1/0 Ports Provides Improved Bit 
Density 

• Four Modes of Operation: Hold (Store). Shift 
Right. Shift Left. and Load Data 

• Operates with Outputs Enabled or at High 
Impedance 

• 3·State Outputs Drive Bus Lines Directly 

• Can Be Cascaded for N-Bit Word Lengths 

• • ALS323 and' AS323 Have Synchronous Clear 

• Application: 
Stacked or Push-Down Registers. Buffer 
Storage. and Accumulator Registers 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic and 
Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

02661, DECEMBER 1982-REVISED DECEMBER 1983 

SN54ALS', SN54AS' ... J PACKAGE 

SN74ALS', SN74AS' ... N PACKAGE 

(TOP VIEW) 

so VCC 
<31 S1 
G2 Sl 

G/OG °H' 
E/OE H/OH 

C/OC 6 F/OF 

A/OA D/OD 

°A' S/OS 
ClR 9 ClK 

GND SR 

SN54ALS', SN54AS' . , , FH PACKAGE 

SN74ALS', SN74AS' . " FN PACKAGE 

(TOP VIEW) 

G/OG 4 

E/OE 5 
C/OC 6 

A/OA 

°A' 

u 
I~ 1(; ~ ~ U; 

3 2 1 

Sl 
°H' 
H/OH 
F/OF 
D/OD 

For complete information on the SN54ALS323, SN54AS323, SN74ALS323, SN74AS323, see page 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS352, SN54AS352, SN74ALS352, SN74AS352 
DUAL 4·LlNE TO 1·LlNE DATA SELECTORS/MULTIPLEXERS 

• Inverting Versions of ' ALS 153 and 'AS 153 

• Permits Multiplexing from N Lines to 1 Line 

o Performs Parallel·to·Serial Conversion 

o Strobe (Enable) Line Provided for Cascading (N Lines to 
n Lines) 

• Typical 'ALS352 Power per Multiplexer ... 16 mW 

• Typical 'AS352 Average Propagation Delay Times 
Data Input to Output ... 2.7 ns 
Strobe Input to Output ... 4.5 ns 
Select Input to Output ... 4.5 ns 

o Fully Compatible with Most TTL Circuits 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

description 

Each of these data selectors/multiplexers contains inverters and 
drivers to supply fully complementary binary decoding data 
selection to the AND-DR-invert gates. Separate strobe inputs (G) 
are provided for each of the two four-line sections. 

The SN54ALS352 and SN54AS352 are characterized for 
operation over the full military temperature range of - 5 5 DC to 
125 DC. The SN74ALS352 and SN74AS352 are characterized 
for operation from 0 DC to 70 DC. 

FUNCTION TABLE 

SELECT 
DATA INPUTS STROBE OUTPUT 

INPUTS 

B A CO Cl C2 C3 G Y 

X X X X X X H H 

L L L X X X L H 

L L H X X X L L 

L H X L X X L H 

L H X H X X L L 

H L X X L X L H 

H L X X H X L L 

H H X X X L L H 

H H X X X H L L 

Select inputs A and B are common to both sections. 

02661. APRIL 1982-REVISED DECEMBER 1983 

SN54ALS352. SN54AS352 ... J PACKAGE 

SN74ALS352. SN74AS352 ... N PACKAGE 

(TOP VIEW) 

1<3 VCC 
B 2G 

1C3 A 
1C2 2C3 
1 C1 2C2 
1CO 2C1 

1Y 2CO 
GND 2Y 

SN54ALS352.SN54AS352 ... FHPACKAGE 

SN74ALS352. SN74AS352 ... FN PACKAGE 

1C2 

(TOP VIEW) 

>-OU>-O 
'-ZZNU 

(!) N 

NC - No internal connection 

logic symbol 

10 
lCO 

lCl 

lC2 

2C2 
2C3 (13) 

A 
2C3 
NC 
2C2 
2C1 

1Y 

2Y 

Pin numbers shown are for J and N packages. 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPE SN54ALS352, SN54AS352, SN74ALS352, SN74AS352 
DUAL 4·LlNE TO 1·LlNE DATA SELECTORS/MULTIPLEXERS 

logic diagram (positive logic) 

1G 

1CO 
(6) 

1C1 
(5) 

DATA 1 

1C2 
(4) 

1C3 
(3) 

B 

SelECT, 

A 

2CO 
(10) 

(11) 
2C1 

DATA 2 

2C2 
(12) 

2C3 
(13) 

OUTPUT 

1Y 

OUTPUT 
2Y 

lJ 20 n 
c 
==i Pin numbers shown are for J and N packages, 

til 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

2-302 

Supply voltage, Vee ................................................... ' ........... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS352, SN54AS352 .................... - 55 °e to 125 °e 

SN74ALS352, SN74AS352 ........................ 0 °e to 70 °e 
Storage temperature range ................................................ - 65 °e to 150 °e 
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TYPE SN54ALS352, SN74ALS352 
DUAL 4·LlNE TO l·LlNE DATA SELECTORS/MULTIPLEXERS 

recommended operating conditions 

SN54ALS352 SN74ALS352 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High·level output current -1 -2.6 rnA 

IOL Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER 
SN54ALS352 SN74ALS352 

TEST CONDITIONS 
Typt Typt MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18mA -1.5 -1.5 

Vee = 4.5 V to 5.5 V, IOH = -0.4 rnA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, IOH = -1 rnA 2.4 3.3 

Vee = 4.5 V, IOH = -2.6 rnA 2.4 3.2 

Vee = 4.5 V, IOL = 12 rnA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V, 10L = 24 rnA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 

lof Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 

lee Vee = 5.5 V, See Note 1 6.5 10 6.5 10 

tAli typical values are at Vee = 5 V, TA = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
NOTE 1: lee is measured with data and select inputs at 4.5 V, and G inputs grounded. 

switching characteristics (see Note 2) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

PARAMETER 
FROM TO RL = 500 n, 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS352 SN74ALS352 

MIN MAX MIN MAX 

tpLH 
A or B Y 

5 28 5 24 

tpHL 5 24 5 21 

tpLH 
Data (Any e) y 3 21 3 18 

tpHL 2 15 2 13 

tpLH G Y 
4 22 4 18 

tpHL 4 24 4 20 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 

UNIT 

V 

V 

V 

rnA 

/LA 

rnA 

rnA 

rnA 

UNIT 

ns 

ns 

ns 
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TYPE SN54AS352, SN74AS352 
DUAL 4·LlNE TO 1·LlNE DATA SELECTORS/MULTIPLEXERS 

recommended operating conditions 

SN54AS352 SN74AS352 

MIN NOM MAX NOM MAX 
UNIT 

MIN 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 rnA 

10L Low-level output current 32 48 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

. electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

TEST CONDITIONS 
SN54AS352 SN74AS352 

PARAMETER 
Typt Typt MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 

Vee = 4.5 V to 5.5 V, 10H = ~2 rnA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, 10H = -12 rnA 2.4 3.2 

Vee = 4.5 V, 10H = -15 rnA 2.4 3.3 

VOL 
Vee = 4.5 V, 10L = 32 rnA 0.25 0.5 

Vee = 4.5 V, 10L = 48 rnA 0.35 0.5 

A, B 0.2 0.2 
II Vee = 5.5 V, VI = 7 V 

All others 0.1 0.1 

IIH 
A,B 40 40 

All others 
Vee = 5.5 V, VI = 2.7 V 

20 20 

A,B 
VI = 0.4 V 

-1 -1 
IlL Vee = 5.5 V, 

All others -0.5 -0.5 

10+ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

I Outputs high 15.5 25 15.5 25 
lee Vee = 5.5 V I Outputs low 17.5 28 17.5 28 

t All typical values are at Vee =: 5 V. T A = 25 De. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUTI 

tpLH 
A or B Y 

tpHL 

tpLH 
Data (Any e) y 

tpHL 

tPLH G Y 
tpHL 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 

2-304 TEXAS 
INSTRUMENTS 

Vec = 4.5 V to 5.5 V, 

Cl = 50 pF. 

Rl = 500 {I, 

TA = MIN to MAX 

SN54AS352 SN74AS352 

MIN MAX MIN 

4 12.5 4 

4 14 4 

2 7.5 2 

2 7 2 

3 8 3 
4 13.5 4 
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TYPES SN54ALS353, SN54AS353, SN74ALS353, SN74AS353 
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 

• Inverting Versions of 'ALS253 and 'AS253 

• Permits Multiplexing from N Lines to 1 Line 

• Performs Parallel-to-Serial Conversion 

• Typical 'ALS353 Power per Multiplexer .•• 20 mW 

• Fully Compatible with Most TTL Circuits 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

Each of these data selectors/multiplexers contains inverters and 
drivers to supply full binary decoding data selection to the AND­
OR-invert gates. Separate strobe inputs (<31 are provided for each 
of the two four-line sections. 

The three-state outputs can interface with and drive data lines of 
bus-organized systems. With all but one of the common outputs 
disabled (at a high-impedance statel the low-impedance of the 
single enabled output will drive the bus line to a high or low logic 
level. Each output has its own strobe (01. The output is disabled 
when its strobe is high. 

The SN54ALS353 and SN54AS353 are characterized for 
operation over the full military temperature range of - 55 DC to 
125 DC. The SN74ALS353 and SN74AS353 are characterized 
for operation from 0 DC to 70 DC. 

FUNCTION TABLE 
SELECT 

DATA INPUTS 
OUTPUT 

OUTPUT 
INPUTS CONTROL 
B /It. CO Ct C2 C3 G Y 
X X X X X X H Z 
L L L X X X L H 
L l H X X X l l 
l H X l X X l H 
l H X H X X L l 
H L X X l X l H 
H l X X H X l l 
H H X X X l l H 
H H X X X H l l 

Select inputs A and B are common to both sections. 

02661, APRIL 1982 - REVISED DECEMBER 1983 

SN54ALS353.SN54AS353 ••• JPACKAGE 

SN74ALS353. SN74AS353 ... N PACKAGE 

(TOPVIEWI 

VCC 
B 2<3 

1C3 A 
1C2 2C3 
1 C1 2C2 
1CO 2C1 

1Y 2CO 
GND 2Y 

SN54ALS353. SN54AS353 ••. FH PACKAGE 

SN74ALS353. SN74AS353 ... FN PACKAGE 

(TOPVIEWI 

U 
I(!) U UI(!) 

m .... Z>N 

>-OU>-O 
..... ZZNU 

(!) N 

NC-No internal connection 

logic symbol 

B 

1G 
lCO 

lCt 

lC2 

lC3 

A 
2C3 
NC 
2C2 
2C1 

1V 

2Y 

Pin numbers shown are for J and N packages 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS353, SN54AS353, SN74ALS353, SN74AS353 
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 

logic diagram (positive logic) 

STROBE 1 G 
ENABLE 

1C1 J(~5)~ ____________ ~~~~ 

DATA 1 

SELECT 

(11) 

DATA 2 

STROBE 20 (15) 
ENABLE 

OUTPUT 
1Y 

OUTPUT 
2Y 

Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

2-306 

Supply voltage, Vee ............................................. " ................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output ......................... \ ..................... 5.5 V 
Operating free-air temperature range: SN54ALS353, SN54AS353 .................... - 55 °e to 125 °e 

SN74ALS353,SN74AS353 ........................ OOeto70oe 
Storage temperature range ................................................ - 65 °e to 1 50 °e 
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TYPES SN54ALS353, SN74ALS353 
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54ALS353 SN74ALS353 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

10H High-level output current -1 -2.6 rnA 

10l low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS353 SN74ALS353 
PARAMETER -' TEST ~ONDITIONS Typt Typt MIN MAX MIN MAX 

VIK Vee = 4.5 V. II = -18 rnA -1.5 -1.5 

Vee = 4.5 V to 5.5 V. 10H = -0.4 rnA Vee- 2 Vee- 2 

VOH Vee = 4.5 V. IOH = -1 rnA 2.4 3.3 

Vee = 4.5 V. IOH = -2.6 rnA 2.4 3.2 

Vee = 4.5 V. IOl = 12 rnA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V. IOL = 24 rnA 0.35 0.5 

10ZH Vee = 5.5 V. Vo = 2.7 V 20 20 

10Zl Vee = 5.5 V. Vo = 0.4 V. -20 -20 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V. VI = 2.7V 20 20 

III Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 

lot Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 

I disabled I All inputs. at 4.5 V 8 13 8 13 
lee Vee ~ 5.5 V I enabled I All inputs at Gnd 7 12 7 12 

t All typical values are at Vee = 5 V. T A = 25 ae. . 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see Note 1) 

Vee = 4.5 V to 5_5 V. 

CL = 50 pF. 

FROM TO 
R1 = 500 n. 

PARAMETER R2 = 500 n. 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS353 SN74ALS353 

MIN 

tpLH 5 
A or B Y 

tpHL 5 

tplH 4 
Data (Any e) y 

tpHL 3 

tpZH IT 3 
Y 

tpZL' 3 

tpHZ IT 
2 

Y 
tplZ 2 

NOTE 1: For load circuit and voltage waveforms, see page 1-12, 

TEXAS 
INSTRUMENTS 
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MAX MIN MAX 

28 5 24 

24 5 21 

21 4 18 

15 3 13 

15 3 13 

19 2 16 

12 2 10 

16 2 14 

UNIT 

V 

V 

V 

p.A 

p.A 

rnA 

p.A 

rnA 

rnA 

rnA 

UNIT 

ns 

ns 

ns 

ns 
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TYPES SN54AS353, SN74AS353 
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS 
WITH 3·STATE OUTPUTS 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

10H High-level output current 

10L Low-level output current 

TA Operating free-air temperature 

SN54AS353 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

-12 

32 

-55 125 

SN74AS353 
UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

2 V 

0.8 V 

-15 rnA 

48 rnA 

0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS353 SN74AS353 
PARAMETER TEST CONDITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V. II = -18 rnA -1.2 -1.2 V 

Vee = 4.5 V to 5.5 V. 10H = -2 rnA Vee- 2 Vee- 2 

VOH Vee = 4.5 V. 10H = -12 rnA 2.4 3.2 V 

Vee = 4.5 V. 10H = -15 rnA 2.4 3.3 

Vee = 4.5 V. 10L = 32 rnA 0.25 0.5 
VOL V 

Vee = 4.5 V. IOL = 48 rnA 0.35 0.5 

IOZH Vee = 5.5 V. Vo = 2.7V 50 50 p.A 

IOZL Vee = 5.5 V. Vo = 0.4 V. -50 -50 p.A 

A. B 0.2 0.2 
II Vee = 5.5 V. VI = 7 V rnA 

All others 0.1 0.1 

A. B 40 - 40 
IIH 

All others 
Vee = 5.5 V. VI = 2.7 V 

20 20 
p.A 

A. B -1 -1 
IlL Vee = 5.5 V. VI = 0.4 V rnA 

All others -0.5 -0.5 

lOt Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 rnA 

I Outputs high 15 24 15 24 

lee Vee = 5.5 V I Outputs low 19 31 19 31 rnA 

I Outputs disabled 18 30 18 30 

t All typical values are at Vee = 5 V. TA = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current. lOS' 

switching characteristics (see Note 1) 

VCC = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
R1 = 500 n. 

PARAMETER R2 = 500 n. UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54AS353 SN74AS353 

MIN MAX MIN MAX 

tpLH 3 10 3 9 
AorB Y ns 

tpHL 4 14 4 12 

tpLH 3 8.5 3 7.5 
Data (Any e) Y, 

2 6.5 2 6 
ns 

tpHL 

tpZH 3 8.5 3 7.5 
Strobe y ns 

tpZL 4 12 4 11 

tpHZ 2 6.5 2 5.5 
Strobe y ns 

tpLZ 3 9 3 7.5 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54ALS365 THRU SN54ALS368, SN74ALS365 THRU SN74ALS368 
HEX BUS DRIVERS WITH 3·STATE OUTPUTS 

• 3-State Outputs Drive Bus Lines Or Buffer Memory 
Address Registers 

• Choice of True or Inverting Outputs 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

, ALS365, , ALS367 
, ALS366, , ALS368 

description 

True Outputs 
Inverting Outputs 

These Hex buffers and line drivers are designed specifically to 
improve both the performance and density of three state memory 
address drivers, clock drivers, and bus oriented rec~ivers and 
transmitters. The designer has a choice of selected combinations 
of inverting and non inverting outputs, symmetrical G (active-low 
control) inputs. 

These devices feature high fan-out. and improved fan-in. The 
SN74ALS365 through SN74ALS368 can be used to drive 
terminated lines down to 133 ohms. 

The -1 versions of the SN74ALS' parts are identical to the 
stan'dard versions except that the recommended maximum IOL is 
increased to 48 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54' family is characterized for operation over the full 
military temperature range of - 55 °C to 125 °C. The SN74' 
family is characterized for operation from OOC to 70 0 C. 

ADVANCE INFORMATION 

02661, DECEMBER 1982-REVISED DECEMBER 1983 

SN54ALS365. SN54ALS366 , •• J PACKAGE 

SN74ALS365. SN74ALS366 ••. N PACKAGE 

(TOP VIEW) 

<31 Vee 
A1 <32 
Y1 A6 
A2 Y6 
Y2 A5 
A3 Y5 
Y3 A4 

GND Y4 

SN54ALS365.SN54ALS366 ••• FHPACKAGE 

SN74ALS365.SN74ALS366 ... FNPACKAGE 

(TOP VIEW) 

Y1 
A2 
NC 
Y2 
A3 

U 

~ Il; ~ ;;'I~ 

A6 
Y6 
NC 
A5 
Y5 

SN54ALS367. SN54ALS368 •.. J PACKAGE 

SN74ALS367. SN74ALS368 .•. N PACKAGE 

(TOP VIEW) 

1G 
1A1 
1Y1 
1A2 
1Y2 
1A3 
1Y3 
GND 

1 U 16 

2 15 

3 14 

4 13 

5 12 

6 11 

7 10 
,[ 8 9 

Vee 
2(3 

2A2 
2Y2 
2A1 
2Y1 
1A4 
1Y4 

SN54ALS367. SN54ALS368 ••• FH PACKAGE 

SN74ALS367. SN74ALS368 •.. FN PACKAGE 

1Y1 4 

1A2 5 

Ne 
1Y2 7 

1A3 8 

(TOP VIEW) 
~ U « I(!) U UI(!) 
~~Z>N 

3 2 1 

9 1011 1213 

C'lOU""",,,," 
>-ZZ>-« 
~(!) ~ ~ 

2A2 
2Y2 
NC 
2A1 
2Y1 
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TYPES SN54ALS365 THRU SN54ALS368, SN74ALS365 THRU SN74ALS368 
HEX BUS DRIVERS WITH 3·STATE OUTPUTS 

logic symbols 

'ALS365 'ALS366 

(3) 
Y1 

(5) 
Y2 

(7) 
Y3 

(9) 
Y4 

(11) 
Y5 

(13) 
Y6 

'ALS367 'ALS368 

1G 

1A1 1Y1 

1A2 1Y2 

1A3 1Y3 

1A4 1Y4 

2G 

2At 2Y1 

2A2 2Y2 

logic· diagrams (positive logic) 

1Y1 

1Y2 
1Y3 

1Y4 

2Y1 

2Y2 

'ALS365 'ALS366 'ALS367 'ALS368 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS365 THRU SN54ALS368, SN74ALS365 THRU SN74ALS368 
HEX BUS DRIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS365 thru SN54ALS368 ............... - 55°C to 125 DC 

SN74ALS365 thru SN74ALS368 I ••••••••••••••••••• 0 DC to 70 DC 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS365 SN74ALS365 

THRU THRU 
UNIT 

SN54ALS368 SN74ALS368 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 rnA 

12 24 
10L Low-level output current 

48 t rnA 

TA Operating free-air temperature -55 125 0 70 dc:: 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 48·mA limit applies for the SN74ALS365·1 thru SN74ALS368-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS365 SN74ALS365 

PARAMETER 
THRU THRU 

TEST CONDITIONS 
SN54ALS368 SN74ALS368 

UNIT 

MIN TYP+ MAX MIN TYP+ MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, 10H = -0.4 rnA Vee- 2 Vee- 2 

Vee = 4.5 V, IOH = -3 rnA 2.4 3.2 2.4 3.2 
VOH V 

Vee = 4.5 V, 10H = -12 rnA 2 

Vee = 4.5 V, IOH = -15 rnA 2 

Vee = 4.5 V, IOL = 12mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V, IOL = 24 rnA V 

(I0L = 48 rnA for - 1 versions) 
0.35 0.5 

IOZH Vee =' 5.5 V, Vo = 2.7 V 20 20 p.A 

IOZL Vee = 5.5 V, Vo = 0.4 V -20 -20 p.A 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 p.A 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

'ALS365 
Outputs high 7 7 

'ALS367 
Outputs low 12 12 

Outputs disabled 13 13 
ICC Vee = 5.5 V rnA 

'ALS366 
Outputs high 3 3 

'ALS368 
Outputs low 10 10 

Outputs disabled 11 11 

*AII typical values are at Vee = 5 V. TA = 25°e. 
§The output conditions have b~en chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS. 
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TYPES SN54ALS365 THRU SN54ALS368, SN74ALS365 THRU SN74ALS368 
HEX BUS DRIVERS WITH 3·STATE OUTPUTS 

, ALS365, , ALS367 switching characte~istics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tpLH 
A Y 

tpHL 

tpZH G y 
tpZL 

tpHZ G y 
tpLZ 

, ALS366, , ALS368 switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tPLH 
A Y 

tpHL 

tpZH G y 
tpZL 

tpHZ G y 
tPLZ 

tAli typical values are at Vee = 5 V, TA = 25°e. 
NOTE 1: For load circuit and voltage waveforms, see page 1·12. 

2-312 TEXAS 
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Vee = 4.S V to S.S V, 

CL = SO pF, 

Rl = SOO Q, 

R2 = SOO Q, 

TA = MIN to MAX 

SNS4ALS365 SN74ALS36S 

SNS4ALS367 SN74ALS367 

MIN Typt MAX MIN Typt MAX 

7 7 

7 7 

14 14 

14 14 

5 5 

8 8 

Vee = 4.S v to 5.5 v, 

eL = so pF, 

R1 = SOD Q, 

R2 = SOD Q, 

TA = MIN to MAX 

SNS4ALS366 SN74ALS366 

SNS4ALS368 SN74ALS368 

MIN Typt MAX MIN Typt MAX 

6 6 

S 5 

10 10 

17 17 

6 6 

6 6 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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TYPES SN54ALS373, SN54AS373, SN74ALS373, SN74AS373 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·ST"J1JnJTPUTS 

• 8 Latches in a Single Package 

• 3-State Bus-Driving True Outputs 

• Full Parallel Access for Loading 

• Buffered Control Inputs 

• P-N-P Inputs Reduce D-C Loading on Data Lines 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These 8-bit latches feature three-state outputs designed 
specifically for driving highly capacitive or relatively low­
impedance loads. They are particularly suitable for implementing 
buffer registers, I/O ports, bidirectional bus drivers, and working 
registers. 

The eight latches of the' AlS373 and' AS373 are transparent 
D-type latches. While the enable (C) is high the 0 outputs will 
follow the data (D) inputs. When the enable is taken low, the 0 
outputs will be latched at the levels that were set up at the D 
inputs. 

A buffered output-control input (OC) can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance state 
the outputs neither load nor drive the bus lines significantly. The 
high-impedance third state and increased drive provide the 
capability to drive the bus lines in a bus-organized system 
without need for interface or pull-up components. 

The output control OC does not affect the internal operations of 
the latches. Old data can be retained or new data can be entered 
while the outputs are off., 

The SN54AlS373 and SN54AS373 are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74ALS373 and SN74AS373 are characterized 
for operation from ooC to 70°C. 

FUNCTION TABLE (EACH LATCH) 

INPUTS OUTPUT 

OC ENABLE C 0 Q 

L H H H 

L H L L 

L L X 00 
H X X Z 

02661. APRIL 1982-REVISEO DECEMBER 19B3 

SN54ALS373. SN54AS373. • J PACKAGE 

SN74ALS373. SN74AS373. • N PACKAGE 

OC 
10 
1D 
2D 

(TOP VIEW) 

VCC 
80 
8D 
7D 
70 
60 
6D 
5D 
50 
C 

SN54ALS373. SN54AS373 •• FH PACKAGE 

SN74ALS373. SN74AS373 .• FN PACKAGE 

2D 
20 
30 
3D 
4D 

(TOP VIEW) 

U 
Cd Iu Ud 
...... 10> co 

SD 
7D 
70 
60 
6D 
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TYPES SN54ALS373, SN54AS373, SN74ALS373, SN74AS373 
OCTAL OoTYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 

logic symbol 

10 

20 

3D 

40 

50 

60 

70 

80 

10 

20 

30 

40 

50 

60 

70 
(19) 80 

logic diagram (positive logic) 

Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

2-314 

Supply voltage, Vee .............................................................. 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS373, SN54AS373 .................... - 55 °e to 125 °e 

SN74ALS373,SN74AS373 ........................ OOeto70oe 
Storage temperature rang7 .. .' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 
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TYPES SN54ALS373, SN74ALS373 
OCTAL D-TYPE TRANSPARENT LATCHES WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54ALS373 SN74ALS373 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 -2.6 rnA 

10l low-level output current 12 24 rnA 

tw Pulse duration, enable e high 10 10 ns 

tsu Setup time, data before enable e. 10 10 ns 

th Hold time, data after enable e. 7 7 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS373 SN74ALS373 

UNIT 
MIN Typt MAX MIN TYpt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, 10H = -0.4 rnA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, 10H = -1 rnA 2.4 3.3 V 

Vee = 4.5 V, 10H = -2.6 rnA 2.4 3.2 

Vee = 4.5 V, 10l = 12mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V, 10l = 24 rnA 0.35 0.5 

10ZH Vee = 5.5 V, Vo = 2.7 V 20 20 p.A 

10Zl Vee = 5.5 V, Vo = 0.4 V -20 -20 p.A 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 p.A 

III Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 rnA 

10+ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

I Outputs high 9 16 9 16 

ICC Vee = 5.5 V I Outputs low 16 25 16 25 rnA 

I Outputs disabled 17 27 17 27 

t All typical values are at Vee = 5 V, T A = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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TYPES SN54ALS373, SN74ALS373 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS' 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO R1 = 500 n. 
PARAMETER 

R2 = 500 n. UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS373 SN74ALS373 

MIN MAX MIN MAX 

tPLH 2 14 2 12 
D Q ns 

tpHL 4 19 4 16 

tPLH 6 26 6 22 
C Any Q ns 

tpHL 7 27 7 23 

tpZH 
OC 

5 24 5 20 
Any Q ns 

tPZL 6 22 6 18 

tpHZ 
OC 

2 16 2 12 
Any Q ns 

tPLZ 2 12 2 10 

NOTE 1: For load circuit and voltage waveforms. see page 1·12. 

-=- 0 latch signal conventions 

~ It is TI practice to name the outputs and other inputs of a D·type latch and to draw its logic symbol based on the 

l> 
r­
fJ) 

l> 
2 
C 
l> 
fJ) 

Q 
::IJ 
o c 
=i 
fJ) 

2-316 

assumption of true data (D) inputs. Then outputs that produce data in phase with the data inputs are called Q and those 

producing complementary data are called Q. An input that causes a Q output to go high or a Q output to go low is called 

Preset; an input that causes a Q output to go high or a Q output to go low is called Clear. Bars are used over these pin 

names (PRE and CLR) if they are active low. 

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and 
outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary 

pin numbers are shown in parentheses. 

PRE 
C 

D 

CLR 

S 

C1 
1D 
R 

(5) Q 

(6) a 

CLR 

C 

0 
PRE 

R 
C1 

(5) 
Q 

1D 
S 

Q 

Notice that Q and '0 exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity 

indicators (t::..) on PRE and CLR remain since these inputs are still active·low. but that the presence or absence of the 

polarity indicator changes at D. Q. and Q. Of course pin 5 ('0) is still in phase with the data input D. but now both are 

considered active· low . 
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TYPES SN54AS373, SN74AS373 
, OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AS373 SN74AS373 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4,5 5 5,5 4,5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

10H High-level output current -12 -15 

10l low-level output current 32 48 rnA 

tw Pulse duration, enable e high 5.5 4.5 ns 

tsu Setup time, data before enable e,j. 2 2 ns 

th Hold time, data after enable e,j. 3 3 ns 

TA Operating free-air temperature -55 125 0 70 !"e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise .noted) 

PARAMETER TEST CONDITIONS 
SN54AS373 SN74AS373 

UNIT 
MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 V 

Vee = 4.5 V to 5.5 V, 10H = -2mA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, 10H = -12 rnA 2.4 3.2 V 

Vee = 4.5 V, 10H = -15 rnA 2.4 3.3 

VOL 
Vee = 4.5 V, 10l = 32 rnA 0.27 0.5 
Vee = 4.5 V, 

V 
10l = 48 rnA 0.32 0.5 

10ZH Vee = 5.5 V, Vo = 2.7V 50 50 p.A 

10Zl Vee = 5.5 V, Vo = 0.4 V -50 -50 p.A 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 p.A 

III Vee = 5.5 V, VI = 0.4 V -0.02 -0.5 -0.02 -0.5 rnA 

10+ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

I Outputs high 55 90 55 90 

lee Vee = 5.5 V I Outputs low 55 85 55 85 rnA 

I Outputs disabled 65 100 65 100 
tAli tYPical values are at Vee = 5 V, TA = 25°e. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54AS373, SN74AS373 
OCTAL D·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

PARAMETER 
FROM TO R1 = 500 n, 

(INPUT) (OUTPUT) R2 = 500 n, 

TA = MIN to MAX 

SN54AS373 SN74AS373 

MIN MAX MIN MAX 

tPLH 
D Q 

3.5 8 3.5 6 

tpHL 3.5 7 3.5 6 

tpLH 
C 

6.5 14 6.5 11.5 

tpHL 
Any Q 

5 8 5 7.5 

tpZH 
OC 

2 7.5 2 6.5 

tpZL 
Any Q 

4.5 10.5 4.5 9.5 

tpHZ 
OC 

3 7.5 3 6.5 
Any Q 

tPLZ 3 8 3 7 

NOTE 1: For load circuits and voltage waveforms, see page 1·12. 
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TYPES SN54ALS374, SN54AS374, SN74ALS374, SN74AS374 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

• D· Type Flip-Flops In a Single Package 

• 3-State Bus-Driving True Outputs 

• Full Parallel Access for Loading 

• Buffered Control Inputs 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These 8-bit flip-flops feature three-state outputs designed 
specifically for driving highly capacitive or relatively low­
impedance loads. They are particularly suitable for implementing 
buffer registers. I/O ports, bidirectional bus drivers, and working 
registers. 

The eight flip-flops of the 'ALS374 and 'AS374 are edge­
triggered D-type flip-flops. On the positive transition of the clock 
the Q outputs will be set to the logic levels that were set up at the 
D inputs. 

A buffered output-control input can be used to place the eight 
outputs in either a normal logic state (high or low logic levels) or a 
high-impedance state. In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. The high­
impedance third state and increased drive provide the capability 
to drive the bus lines in a bus-organized system without need for 
interface or pull-up components. 

The output control (DC) does not affect the internal operation of 
the flip-flops. Old data can be retained or new data can be 
entered while the outputs are in the high-impedance state. 

The SN54ALS374 and SN54AS374 are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74ALS374 and SN74AS374 are characterized 
for operation from ooe to 70°C. 

02661. APRIL 1982-REVISEO DECEMBER 1983 

SN54AlS374.SN54AS374. 

SN74AlS374.SN74AS374. 

(TOP VIEW) 

oe 
1Q 
1D 
2D 
2Q 
3Q 
3D 
4D 
4Q 

GND 

SN54AlS374.SN54AS374. 

SN74AlS374.SN74AS374. 

(TQPVIEW) 

u 
o diu ud 
........ 0>00 

2D 4 

2Q 5 

3Q 6 

3D 7 

4D 8 

3 2 1 2019 

J PACKAGE 

N PACKAGE 

Vee 
8Q 
8D 
7D 
7Q 
6Q 
6D 
5D 
5Q 
elK 

FH PACKAGE 

FN PACKAGE 

8D 
7D 
7Q 
6Q 
6D 

FUNCTION TABLE (EACH FLIP-FLOP) 

INPUTS OUTPUT 

~ ClK D a 
L t H H 

L t L L 

L L X 00 
H X X Z 
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TYPES SN54ALS374. SN54AS374. SN74ALS374. SN74AS374 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

logic symbol 

logic diagram (positive logic) 

Pin numbers shown are for J and N packages. 

141 
20----+-1 

171 
30-----+--1 

40.:....18..:..1 __ ~ 

1131 
50---+---1 

60
1141 

70.:..11.:....:7..:.1_-+-1 

1181 
80--..:..-----1 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 V 
Operating free-air temperature range: SN54ALS374, SN54AS374 .................... - 55 °e to 125 °e 

SN74ALS374,SN74AS374 ........................ OOeto70oe 
Storage temperature range . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 
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recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL low-level input voltage 

IOH high-level output current 

IOl low-level output current 

fclock Clock frequency 

I eLK high 
tw Pulse duration 

lelK low 

tsu Setup time. data before eLK! 

th Hold time. data after eLK! 

TA Operating free-air temperature 

TYPES SN54ALS374, SN74ALS374 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

SN54ALS374 SN74ALS374 
UNIT 

MIN NOM MAX MIN NOM MAX 
4.5 5 5.5 4.5 5 5.5 V 

2 2 V 

0.8 0.8 V 

-1 -2.6 rnA 

12 24 rnA 

0 30 0 35 MHz 

16.5 14 
ns 

16.5 14 

10 10 ns 

4 0 ns 

-55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS374 SN74ALS374 

MIN Typt MAX MIN Typt MAX 
UNIT 

VIK Vee = 4.5 V. II = -18 rnA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V. IOH = -0.4 rnA Vee- 2 Vee- 2 

VOH Vee - 4.5 V. IOH - -1 rnA 2.4 3.3 V 

Vee = 4.5 V. IOH = -2.6 rnA 2.4 3.2 

Vee = 4.5 V. IOL = 12mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V IOl = 24 rnA 0.35 0.5 

10ZH Vee = 5.5 V. Vo = 2.7 V 20 20 p.A 

10ZL Vee - 5.5 V. VI = 0.4 V -20 -20 p.A 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V. VI - 2.7 V 20 20 p.A 

III Vee = 5.5 V. VI = 0.4 V -0.2 -0.2 rnA 

10; Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 rnA 

I Outputs high 11 19 11 19 

ICC Vee = 5.5 V I Outputs low 19 28 19 28 rnA 

I Outputs disabled 20 31 20 31 

tAli tYPical values are at Vee = 5 V. TA = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates o(le half of the true short-circuit output current. lOS. 
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TYPES SN54ALS374, SN74ALS374 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

switching characteristics (see Note 1) 
VCC ';' 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO R1 = 5000, 
PARAMETER 

(lNPUTI (OUTPUT! R2 = 5000, 

TA = MIN to MAX 
SN54ALS374 SN74ALS374 

MIN MAX 

fmax 30 

tPLH 3 15 
eLK Q 

tpHL 5 18 

tpZH 6C 
5 19 

Q 
tPZL 7 20 

tpHZ oc 2 12 
Q 

tpLZ 3 24 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 

TYPICAL APPLICATION DATA 

EXPANDABLE 4-WORD BY 8-BIT GENERAL REGISTER FILE 

OUTPUT 

{ ENABLE 
SELECT 

INPUT 

{ CLOCK 
SELECT 

CLOCK"\r 

'ALS139 

8 

INPUT 

4 
'ALS374 

OR'AS374 

MIN MAX 

35 

3 12 
5 16 

5 17 

7 18 

2 10 

3 18 

8 

OUTPUT 

2-322 TEXAS 
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UNIT 

MHz 

ns 

ns 

ns 
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recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

IOH High-level output current 

IOl low-level output current 

fclock elock frequency 

I elK high 
tw Pulse duration I elK low 

tsu 
Setup time data 

before elKI 

th Hold time, data after elK I 

TA Operating free-air temperature 

TYPES SN54AS374, SN74AS374 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

SN54AS374 SN74AS374 
UNIT 

MIN NOM MAX MIN NOM MAX 

4.5 5 5.5 4.5 5 5.5 V 

2 2 V 
0.8 0.8 V 

-12 -15 mA 

32 48 mA 

0 100 0 125 MHz 

5.5 4 

5 3 
ns 

3 2 ns 

3 2 ns 

-55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS374 SN74AS374 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 
Vee = 4.5 V to 5.5 V, 10H = -2 mA Vee- 2 Vee- 2 

VOH Vee - 4.5 V, 10H - -12 mA 2.4 3.2 V 

Vee = 4.5 V, 10H = -15 mA 2.4 3.3 

VOL 
Vee = 4.5 V, 10l = 32 mA 0.29 0.5 

Vee = 4.5 V 10l = 48 mA 
V 

0.34 0.5 

10ZH Vee = 5.5 V, Vo = 2.7 V 50 50 p.A 

10Zl Vee = 5.5 V, VI = 0.4 V -50 -50 p.A 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 p.A 

III 
l oe, elK 

Vee = 5.5 V, VI = 0.4 V 
-0.5 -0.5 

I Data -3 
mA 

\ -2 

10:1: Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

I Outputs high 77 120 77 120 

lee Vee = 5.5 V I Outputs low 84 128 84 128 mA 

I Outputs disabled 84 128 84 128 

tAli typical values are at Vee = 5 V. TA = 25°e. 
:f:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54AS374, SN74AS374 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

switching characteristics (see Note 1) 
Vcc = 4.5 V to 5.5 V, 

CL = 50 pI", 

FROM TO R1 = 500 () 
PARAMETER 

(INPUT) (OUTPUT) R2 = 500 () 

TA = MIN to MAX 

SN54AS374 SN74AS374 

MIN 

. fmax 100 

. tpLH 3 
elK Q 

4 tPHl 

tpZH 6C 2 
Q 

tpZl 3 

tpHZ Dc 2 
Q 

tplZ 2 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

OUTPUT 
CONTROL 1 

-.J CLOCK 1 

t' 

l> r-
CA 

.~ 
BIDIRECTIONAL 
DATA BUS 1 

C 
l> .... 
CA 
n OUTPUT 

CONTROL 2 
::IJ 
n 

CLOCK 2 c: 
~ 
tJ) 

2·324 

TYPICAL APPLICATION DATA 

BIDIRECTIONAL BUS DRIVER 

'ALS374 L-i ~'ASJ74 
EN 

~1 
1D I> 'V 

'ALS374 
or 'AS374 

EN 

C1 

4- 'V <J 1D f-+-

-=::: 1= ... -... ... 
~ ... 

~ 

~ ... 
..: ... 
... -... 

BUS CLOCK 1 H~ L.r 
EXCHANGE LI 
CLOCK CLOCK 2 H Lr 

CLOCK CIRCUIT FOR BUS EXCHANGE 

TEXAS 
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MAX 

11 
11.5 

7 

11 

7 

7 

MIN 

125 

3 
4 

2 

3 

2 

2 

BIDIRECTIONAL 
DATA BUS 2 

MAX 

8 

9 

6 

10 

6 

6 

UNIT 

MHz 

ns 

ns 

ns 
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TYPES SN54AS395. SN74AS395 
4·BIT CASCADABLE SHIFT REGISTERS WITH 3·STATE DUTPUTS 

• Cascadable, 4·Bit, Three·State Parallel-to-
Serial,Serial-to-Parallel Conversations 

o Parallel Synchronous Loading 

o Direct Overriding Clear 

• Applications: 
N-Bit Serial·to-Parallel Converter 
N-Bit Parallel-to-Serial Converter 
N-Bit Storage Register 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These 4-bit registers feature parallel inputs, 
parallel outputs, cascadable output, and clock, 
serial load/shift, output control, and direct 
overriding clear inputs, 

Shifting is accomplished when the load/shift 
control is low. Parallel loading is accomplished 
by applying the four bits of data and taking the 
load/shift control input high. The data are loaded 
into the associated flip-flops and appear at the 
outputs after the high-to-Iow transition of the 
clock input. During parallel loading, the entry of 
serial data is inhibited. 

When the output control is low, the normal logic 
levels of the four outputs are available for driving 
the loads or bus lines. The outputs are disabled 
independently of the level of the clock by a 

02661, DECEMBER 1983 

SN54AS395 ... J PACKAGE 

SN74AS395 ... N PACKAGE 

(TOP VIEW) 

ClR VCC 
SER OA 

A Os 
S Oc 
C OD 
D OD' 

LD/SH ClK 
GND DC 

SN54AS395 ... FH PACKAGE 

SN74AS395 ... FN PACKAGE 

A 
S 

NC 
C 
o 

(TOP VIEW) 

ffi 15 U ~ <{ 
Uluz>d 

II 0 UIU:'::: 
UlZZOd 0<.:) 
....J 

NC - No iniei;nal connection 

Os 
Oc 
NC 

OD 
OD' 

high logic level at the output control input. The outputs then present a high impedance and neither load 
nor drive the bus line; however, sequential operation of the registers is not affected. During the high­
impedance mode, the output at QD' is still available for cascading. 

The SN54AS395 is characterized for operation over the full military range of - 55°C to 125°C. The 
SN74AS395 is characterized for operation from DoC to 70°C. 

FUNCTION TABLE 

INPUTS 3-STATE OUTPUTS CASCADE 

CLEAR 
LOAD/SHIFT 

CLOCK 
PARALLEL OUTPUT 

SERIAL OA ,OB Oc °D CONTROL A B B B GD' 
L X X X X X X X L L L L L 
H H H X X X X X °AO °BO OCO ODO ODO 
H H .j, X a b c d a b c d d 
H L H X X X X X OAO °BO OCO ODO ODO 
H L .j, H X X X X H OAn °Bn OCn OCn 
H L .j, L X X X X L OAn OBn OCn OCn 

When the output control is high, the 3-state outputs are disabled to the high-impedance state; however, sequential operation of the registers 
and the output at GO' are not affected. 

PRODUCT PREVIEW Copyright © 1983 by Texas Instruments Incorporated 
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TYPES SN54AS395, SN74AS395 
4·BIT CASCADABLE SHIFT REGISTERS WITH 3·STATES OUTPUTS 

logic symbol 

SRG4 

Pin numbers shown are for J and N packages. 

aB 
ac 
aD 
aD, 

_ logic diagram (positive logic) 

l> ,... 
tA 

l> 
:2 
o 
l> 
tA 

A 
(3) 

DATA INPUTS . 
B C 
(4) (5) 

(') 

:ii 
(') 
c 

CLOCK~(1~O) __ ~~~ ______ -+ __ ~ ______ ~ __ ~+-______ +-~ 

=t 
~ 

OUTPUT (91 
CONTROL 

Pin numbers shown are for J and N packages. 

2-326 

(15) 
O' , A 

(14) (13) 

0B Oc 
Ii 

3-ST ATE OUTPUTS 
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TYPES SN54ALS465A THRU SN54ALS468A. SN74ALS465A THRU SN74ALS468A 
OCTAL BUFFERS WITH 3·STATE OUTPUTS 

• Mechanically and Functionally Interchangeable with 
DM71/81LS97 and DM71/81LS98 

• P·N·P Inputs Reduce Bus Loading 

• 3·State Outputs Rated at IOL of 12 rnA and 24 rnA for 
SN54ALS' and SN74ALS', Respectively 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

DEVICE 

'ALS465A 

'ALS466A 

'ALS467A 

'ALS468A 

description 

DATA PATH 

True 

Inverting 

True 

Inverting 

These octal buffers utilize the latest advanced low-power Schottky 
technology. The 'ALS465A and 'ALS466A have a two-input 
active-low AND enable gate controlling all eight data buffers. The 
'ALS467A and 'ALS46BA have two separate active-low enable 
inputs each controlling four data buffers. In each case, a high level 
on any G places the affected outputs at high impedance. 

The SN54ALS465A, SN54ALS466A, SN54ALS467A, and 
SN54ALS46BA are characterized for operation over the full 
military temperature range of - 55 °e to 125°e. The 
SN74ALS465A, SN74ALS466A, SN74ALS467A, and 
SN74ALS46BA are characterized for operation from ooe to 70 oe. 

SN54ALS467A, SN54ALS468A ... J PACKAGE 

SN74ALS467A, SN74ALS468A ... N PACKAGE 

(TOP VIEW) 

113 Vee 
1A1 2(3 
1Y1 2A4 
1A2 2Y4 
1Y2 2A3 
1A3 2Y3 
1Y3 2A2 
1A4 2Y2 
1Y4 2A1 
GND 2Y1 

02661, APRIL 1982 - REVISED DECEM8ER 1983 

SN54ALS465A, SN54ALS466A ... J PACKAGE 

SN74ALS465A, SN74ALS466A ... N PACKAGE 

(TOP VIEW) 

(31 Vee 
A1 (32 

Y1 AB 
A2 YB 
Y2 A7 
A3 Y7 
Y3 A6 
A4 Y6 
Y4 A5 

GND Y5 

SN54ALS465A, SN54ALS466A ... FH PACKAGE 

SN74ALS465A, SN74ALS466A . , .FN PACKAGE 

(TOP VIEW) 

A2 
Y2 
A3 
Y3 
A4 

U 
......... UN 
>- ~I<':) >1<,:) 

3 2 1 2019 

9 10 11 1213 

AB 
YB 
A7 
Y7 
A6 

SN54ALS467A, SN54ALS468A ... FH PACKAGE 

SN74ALS467A, SN74ALS468A ... FN PACKAGE 

1A2 
1Y2 
1A3 
1Y3 
1A4 

(TOP VIEW) 

...... U 
>- ~I<.:) UI<':) ......... >N 

2A4 
2Y4 
2A3 
2Y3 
2A2 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS465A THRU SN54ALS468A, SN74ALS465A THRU SN74ALS468A 
OCTAL BUFFERS WITH 3·STATE OUTPUTS 

logic svmbols 

'ALS465A 

logic diagrams (positive logic) 

'ALS465A 

G1 
(12 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

AB 

Pin numbers shown are for J and N packages. 

(3) 

(5) 

171 

(91 

(11) 

(13) 

(151 

(17) 

V1 

V2 

V3 

V4 

V5 

V6 

V7 

VB 

V1 

V2 

V3 

V4 

'ALS466A 

'ALS466A 

01 
(12 

A1 
(3) 

V1 

A2 (5) 
V2 

A3 
(7) 

V3 

A4 
(9) 

V4 

AS 
(11) 

V5 

A6 
(13) 

V6 

A7 
(151 

V7 

AB 
(17) 

VB 
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TYPES SN54ALS465A THRU SN54ALS468A, SN74ALS465A THRU SN74ALS468A 
OCTAL BUFFERS WITH 3·STATE OUTPUTS 

logic symbols 

'ALS467A 

1Y1 

1Y2 

1Y3 

1Y4 

logic diagrams (positive logic) 

'ALS467A 

1A1 

1A2 >-----li----.!.:(5:.!..1 1 Y 2 

1A3 >---tr--'-"(7~1 1 Y3 

1A4 > __ .:.:;(9.;..1 1Y4 

1111 2Y1 

______ -" >-----I....!'~13~1 2Y2 

(151 2Y3 

__ ---, >-_--=-'1.:..,;:7.!.1 2Y4 

Pin numbers shown are for J and N packages. 

1A1 

1A2 

1A3 

1A4 

2A2 

2A3 

2A4 

'ALS468A 

'ALS468~ 

>0_+-"",(3..:..1 1 Y1 

1Y1 

1Y2 

1Y3 

1Y4 

>O-----I-..!.:(5:.:...1 1 Y 2 

>O---I~(7..;...1 1 Y3 

>o-_-..!.:(9:.:...1 1 Y4 

>o_-t-'-'1.;.,.1;.:.1 2Y1 

.J>(>--t.-;'..;..;13;..:...1 2Y2 

>0_-+-,-'1.:..,;:5;.:,.1 2Y3 

>o-_....:':.:..17
:..L1 2Y4 

(fJ 

!::: 
::> 
(.) 
a: 
<:) 
(fJ 

<t 
C 
Z 
<t 
(fJ 
-' 
<C 
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TYPES SN54ALS465A THRU SN54ALS468A, SN74ALS465A THRU SN74ALS468A 
OCTAL BUFFERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ................................................................. 7 V 
Input voltage ........................................... : . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Voltage applied to a disabled 3-state output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS465A THRU SN54ALS468A . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS465A THRU SN74ALS468A ................. ooe to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54ALS465A SN74ALS465A 

THRU THRU 
UNIT 

SN54ALS468A SN74ALS468A 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

10l low-level output current 
12 24 

4St 
mA 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limit applies only if Vee is maintained between 4.75 V and 5.25 V. 
The 48 mA limit applies for SN74ALS465A-1, SN74ALS466A-1, SN74ALS467A-1, and SN74ALS468A·1 only. 

~ eleCUleal charac ... istics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS465A SN74AlS465A 

PARAMETER 
THRU THRU 

TEST CONDITIONS 
SN54ALS468A SN74ALS468A 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

Vee = 4.5 V to 5.5 V, 10H = -0.4 mA vee- 2 vee- 2 

VOH 
Vee = 4.5 V, 10H = -3 mA 2.4 3.2 2.4 3.2 

Vee = 4.5 V, 10H = -12 mA 2 

Vee = 4.5 V, 10H = -15 mA 2 

Vee = 4.5 V, 10l = 12 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V, 10l = 24 mA 

(lOl = 48 mA for- 1 versions) 
0.35 0.5 

10ZH Vee = 5.5 V, Vo = 2.7 V 20 20 

10ZL Vee = 5.5 V, Vo = 0.4 V -20 -20 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7V 20 20 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 

10+ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

'AlS465A 
Outputs high 11 21 11 16 

'ALS467A 
Vee = 5.5 V Outputs low 19 33 19 28 

lee 
Outputs disabled 23 38 23 33 

Outputs high 7 15 7 10 
'AlS466A 

Vee"; 5.5 V 
'AlS468A 

Outputs low 16 29 16 24 

Outputs disabled 19 32 19 27 

tAli typical values are at Vee = 5 v, TA = 25°e. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54ALS465A THRU SN54ALS468A, SN74ALS465A THRU SN74ALS468A 
OCTAL BUFFERS WITH 3·STATE OUTPUTS 

'ALS465A, 'ALS467 A switching characteristics (see Note 1 I 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO Rl = 500 n. 

(INPUT) (OUTPUT) R2 = 500 n. 
UNIT 

TA = MIN to MAX 

SN54ALS465A SN74ALS465A 

SN54ALS467A SN74ALS467A 

MIN MAX MIN MAX 

tpLH 2 16 2 13 
A Y ns 

tPHL 4 15 4 12 

tpZH IT 4 27 4 23 

tpZL 
Any Y 

5 30 5 25 
ns 

tpHZ IT Any Y 
2 12 2 10 

tpLZ 3 21 3 18 
ns 

'ALS466A. 'ALS468A switching characteristics (see Note 1 I. 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO R1 = 500 n. 

(INPUT) (OUTPUT) R2 = 500 O. 
UNIT 

TA = MIN to MAX 

SN54ALS466A SN74ALS466A 

SN 54ALS468A SN74ALS468A 

MIN MAX MIN MAX 

tpLH 
A 

3 14 3 12 
Y ns 

tpHL 2 11 2 9 

tpZH G 
4 21 4 16 

tpZL 
Any Y 

7 25 7 23 
ns 

tpHZ G 2 12 2 10 

tpLZ 
Any Y 

2 20 2 17 
ns 

NOTE 1: For load circuit and voltage waveforms. see page 1-12_ 
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TYPES SN54ALS518 THRU SN54ALS522, SN74ALS518 THRU SN74ALS522 
8·BIT IDENTITY COMPARATORS 

• Compares Two 8·Bit Words 

• Choice of Totem-Pole or Open-Collector Outputs 

• 'ALS518, 'ALS520, and 'ALS522 Have 20-kQ Pull-up 
Resistors on Q Inputs 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

INPUT OUTPUT FUNCTION 

TYPE PULL-UP AND 

RESISTOR CONFIGURATION 

'ALS518 Yes P = Q open-collector 

'ALS519 No P = Q open-collector 

'ALS520 Yes P=CI totem-pole 

'ALS521 t No P = Q totem-pole 

'ALS522 Yes p;;;Q open-collector 

t'ALS521 is identical to 'ALS688 

description 

These identity comparators perfrom comparisons on tw'o eight­
bit binary or BCD words, The' ALS518 and' ALS51 9 provide 
P=Q outputs, while the 'ALS520, 'ALS521, and 'ALS522 
provide P=Q outputs, The 'ALS518, 'ALS519, and 'ALS522 
have open-collector outputs. The 'ALS518, 'ALS520, and 
'ALS522 feature 20-kQ pull-up termination resistors on the Q 
inputs for analog or switch data. 

The SN54ALS51.8 through SN54ALS522 are characterized for 
operation over the full military temperature range of - 55 °C to 

" 125°C. The SN74ALS518 through SN74ALS522 are 
characterized for operation from 0 °c to 70°C, 

FUNCTION TABLE 

02661, JUNE 1982-REVISED DECEMBER 1983 

SN54ALS' , .• J PACKAGE 

SN74ALS' .• , N PACKAGE 

ITOPVIEW) 

G VCC 
PO P=Q/P=Qt 
QO Q7 
P1 P7 
Q1 Q6 
P2 P6 
Q2 Q5 
P3 P5 
Q3 Q4 

GND P4 

SN54ALS' .•• FH PACKAGE 

SN74ALS' ••• FN PACKAGE 

ITOPVIEW) 

P1 
Q1 
P2 
Q2 
P3 

9 1011 1213 

C"lOvvL!'l 
Oza..Oa.. 

l!) 

07 
P7 
06 
P6 

14 05 

tP=Q for 'ALS518 and 'ALS519, and p,;;Q for 

'ALS520, 'ALS521, and 'ALS522. 

INPUTS OUTPUTS 

DATA ENABLE 
P=Q P=Q p, Q G 

P=Q L H L 

P>Q L L H 

P<Q L L H 

X H L H 

Copyright © 1982 by Texas Instruments Incorporated. 
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TYPES SN54ALS518 THRU SN54ALS522, SN74ALS518 THRU SN74ALS522 
8·BIT IDENTITY COMPARATORS 

logic symbols 

'ALS518 

'ALS519 

COMP 
G (1) I> 

PO (2) 

l 
P1 

(4) 

P2 
(6) 

P3 
(8) 

P4 
(11) 

PS 
(13) 

P6 (1S) 

P7 (17) 
1P=0 <) (19) P=O 

00 (3) 

} 
01 (S) 

02 171 
OJ (9) 
04 (12) 
05 (14) 
06 (16) 
07 (18) 

logic diagrams (positive logic) 

'ALS518 

'ALS519 

P7 

07 

P6 

06 

PS 

OS 

P4 

04 

P3 

OJ 

P2 

02 

P1 

01 

PO 

00 

Pin numbers shown are for J and N packages. 
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G 
PO 
P1 
P2 
P3 
P4 (11) 

PS (13) 

P6 (1S) 

P7 (17) 

00 
(3) 

01 (5) 

02 (7) 
OJ (9) 
04 (12) 
OS (14) 
06 (16) 
07 (18) 

'ALS520 

'ALS521 
COMP 

I> 

} 
1P=0 

} 
P7 

07 

P6 

06 

PS 

os 

P4 

(19) F-Q 

)--..:.;(1~9),-- P=O 
04 

P3 

OJ 

P2 

02 

P1 

01 

PO 

00 
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'ALS522 

G 
PO 

} P1 
P2 
P3 
P4 
PS 
P6 
P7 

00 (3) 

} 
01 (S) 

02 171 
03 (9) 
04 (12) 
os (14) 
06 (16) 
07 (18) 

'ALSS20 

'ALSS21 

'ALSS22 

COMP 
I> 

1P=0 0 
(19) p;Q 
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TYPES SN54ALS518 THRU SN54ALS522. SN74ALS518 THRU SN74ALS522 
8·BIT IDENTITY COMPARATORS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. Vee ............................................................... 7 V 
Input voltage: Q inputs of' ALS51 B.' ALS522 .................... Vee + 0.5 V or 5.5 V. whichever is less 

All other inputs ..................................................•.... 7 V 
Off-state output voltage ...................................... ,..................... 7 V 
Operating free-air temperature range: SN54ALS51 B. SN54ALS519. SN54ALS522 ....... - 55°C to 125 °e . 

SN74ALS51B.SN74ALS519.SN74ALS522 ........... OOet070oe 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150 °e 

recommended operating conditions 

SN54ALS518 SN74ALS518 

SN54ALS519 SN74ALS519 
UNIT 

SN54ALS522 SN74ALS522 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage' 5.5 5.5 V 

IOL Low-level output current 12 24 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS518 SN74ALS518 

PARAMETER TEST CONDITIONS 
SN54ALS519 SN74ALS519 

SN54ALS522 SN74ALS522 
UNIT 

MIN TYpt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

IOH Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 mA 

VOL 
Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 

Vee = 4.5 V, IOL = 24 mA 
V 

0.35 0.5 

II 
'ALS518, 'ALS522 Q inputs Vee = 5.5 V, VI = 5.5 V 0.1 0.1 

mA 
All other inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH 
'ALS518, 'ALS522 Q inputs 

Vee =5.5 V, VI = 2.7V 
-0.2 -0.2 mA 

All other inputs 20 20 /JA 

IlL 
'ALS518, 'ALS522 Q inputs 

Vee = 5.5 V, VI = 0.4 V 
-0.6 -0.6 

All other inputs 
mA 

-0.1 -0.1 
'ALS518 11 17 11 17 

lee 'ALS519 Vee = 5.5 V, See Note 1 11 17 11 17 mA 
'ALS522 11 17 11 17 

tAli typical values are at Vee = 5 v, TA = 25°e. 
NOTE 1: lee is measured with G grounded, P and a at 4.5 V. 
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TYPES SN54ALS518, THRU SN54ALS522, SN74ALS518 THRU,SN74ALS522 
8·BIT IDENTITY COMPARATORS 

'AlS518, 'AlS519 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
RL = 680 Q. 

PARAMETER TA = MIN to MAX 
(INPUT) (OUTPUT) 

SN54ALS518 SN74ALS518 

SN54ALS519 SN74ALS519 

MIN MAX MIN MAX 

tpLH 
P or Q P=Q 

tpHL 

tPLH G P=Q 
tPHL 

, AlS522 switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tpLH Por Q P=Q 
tpHL 

tPLH G P=Q 
tPHL 

NOTE 1: For load circuit and voltage waveforms, see page 1·12. 

2-336 TEXAS 
INSTRUMENlS 

15- 37 15 33 

3 18 3 15 

15 37 15 33 

3 18 3 15 

Vcc =4.5 V to 5.5 V. 

CL = 50 pF. 

RL = 680 Q. 

TA = MIN to MAX 

SN54ALS522 SN74ALS522 

MIN MAX MIN MAX 

10 30 10 25 

5 25 5 23 

8 30 8 25 

8 30 8 23 

POST OFFICE BOX 225012 • DALLAS. TeXAS 75265 

UNIT 

ns 

ns 

UNIT 

ns 

ns 

1283 



283 

TYPES SN54ALS518, THRU SN54ALS522, SN74ALS518 THRU SN74ALS522 
8-BIT IDENTITY COMPARATORS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage: Q inputs of' ALS520 ........................... Vee + 0.5 V or 5.5 V, whichever is less 

All other inputs ....................................................... 7 V 
Operating free-air temperature range: SN54ALS520, SN54ALS521 .................. - 55°C to 125 °e 

SN74ALS520,SN74ALS521 ...................... OOet070oe 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150 °e 

recommended operating conditions 

SN54ALS520 SN74ALS520 

SN54ALS521 SN74ALS521 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -1 -2.6 mA 

10L Low-level output current 12 24 mA 

TA Operating free-air temperature. -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS520 SN74ALS520 

PARAMETER 
SN54ALS521 SN74ALS521 

TEST CONDITIONS 
Typt Typt MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

Vee = 4.5 V to 5.5 V, 10H = -0.4 mA Vee- 2 vee- 2 

VOH Vee = 4.5 V, 10H = -1 mA 2.4 3.3 

Vee = 4.5 V, 10H = -2.6 mA 2.4 3.2 

VOL 
Vee = 4.5 V, 10L = 12 mA 0.25 0.4 0.25 0.4 

Vee = 4.5 V 10L = 24 rnA 0.35 0.5 

'ALS520 Q inputs Vee = 5.5 V, VI = 5.5 V 0.1 0.1 
II 

All other inputs Vee = 5.5 V VI = 7 V 0.1 0.1 

IIH 
'ALS520 Q inputs 

Vee = 5.5 V, VI = 2.7 V 
-0.2 -0.2 

All other inputs 20 20 

'ALS520 Q inputs -0.6 -0.6 
IlL 

All other inputs 
Vee = 5.5 V, VI = 0.4 V 

-0.1 -0.1 

10+ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

'ALS520 12 19 12 19 
lee 

'ALS521 
Vee = 5.5 V, See Note 1 

19 12 12 19 

t All typical values are at Vee = 5 V, T A = 25°e. 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

NOTE 1: lee is measured with G grounded and P and Q inputs at 4.5 V. 

UNIT 
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TYPES SN54ALS518 THRU SN54ALS522. SN74ALS518 THRU SN74ALS522 
8·BIT IDENTITY COMPARATORS 

switching characteristicl.l (see Note 1) 

Vcc = 4.S V to'S.S V. 

CL = so pF. 

FROM TO 
RL = SOO Q. 

PARAMETER TA = MIN to MAX 
(INPUT) (OUTPUT) 

SNS4ALSS20 SN74ALSS20 

SNS4ALSS21 SN74ALSS21 

MIN MAX MIN MAX 

tpLH 
P orQ P=Q 

3 16 3 12 

tpHL S 25 5 20 

tpLH G P=Q 
2 15 2 12 

tPHL 5 23 5 22 

NOTE 1. For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54ALS526, SN54ALS527, SN54ALS528 
SN74ALS526, SN74ALS527, SN74ALS528 

FUSE·PROGRAMMABLE IDENTITY COMPARATORS 

• Can Be Programmed and Verified on Most 
Incoming Test Equipment 

• Reduces Board and Package Size for 
Similar Fixed Comparator Functions 

• High·Speed Address Recognition 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

02826. DECEMBER 1983 

Programming Capabilities 
'ALS526 - Fuse Programmable 16·Bit 

Identity Comparator 
'ALS527 - Fuse Programmable 8-Bit 

Identity Comparator and 4-Bit 
Comparator 

'ALS528 - Fuse Programmable 12·Bit 
Identity Comparator 

SN54ALS526 ..• J PACKAGE 
SN74ALS526 .•• N PACKAGE 

(TOP VIEW) 

SN54ALS527 ... J PACKAGE 
SN74ALS527 ..• N PACKAGE 

(TOP VIEW) 

SN54ALS528 ... J PACKAGE 
SN54ALS528 ... N PACKAGE 

(TOP VIEW) 

G Vee G Vee G Vee 
PO p=o PO p=o PO p=o 
P1 P15 P1 011 P1 P11 

P2 P14 P2 P11 P2 P10 
P3 P13 P3 010 P3 P9 
P4 P12 P4 P10 P4 P8 
P5 P11 P5 09 P5 P7 

P6 P10 P6 P9 GND P6 
P7 P9 P7 08 

GND P8 GND P8 

SN54ALS526 .•• FH PACKAGE SN54ALS527 ... FH PACKAGE SN54ALS528 ... FH PACKAGE 
SN54ALS526 ..• FN PACKAGE SN74ALS527 •.. FN PACKAGE SN74ALS528 •.. FN PACKAGE 

(TOP VIEW) (TOP VIEW) (TOP VIEW) 

Uld 
..- 0 U II 
Il.. 1l..1c.9 > Il.. 

Uld 
..- 0 U II 
Il.. 1l..1c.9 > Il.. 

Old 
0 1 U ° II Il..c.9Z>1l.. 

P2 P15 P2 011 P1 P11 

P3 P14 P3 P11 P2 P10 

P4 P13 P4 010 Ne NC 
P5 P12 P5 P10 P3 P9 

P6 P11 P6 09 P4 P8 

....... 0(00)0 
Il..zll..ll....-

c.9 Il.. 

LnOu<O ....... 
Il..zzll.ll.. 

c.9 

....... 0000(0) 
Il..zll..dll.. 

c.9 
NC-No internal connection 

PRODUCT PREVIEW Copyright © 1983 by Texas Instruments Incorporated 
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TYPES SN54ALS526, SN54ALS527, SN54ALS528 
SN74ALS526, SN74ALS527, SN54ALS528 
FUSE·PROGRAMMABLE IDENTITY COMPARATORS 

description 

The' ALS526 and' ALS528 are fuse-programmable identity comparators designed for easy programming 
in fixed-comparator applications. The' ALS526 compares a 16-bit data word against a preprogrammed 
16-bit data word while the' ALS528 compares a 12-bit data word against a preprogrammed 12-bit data 
word. The P = Q output will go low when the applied data word (P inputs) matches the preprogrammed 
data word (Q represents the preprogrammed data word). Programming is easily accomplished on the bench 
or with conventional automatic test equipment. Special equipment such as PROM-programmers are not 
required. 

The 'ALS527 is a combination of an 8-bit fuse-programmable comparator and a conventional 4-bit 
comparator. For the P = Q output to go low, the applied data word PO through P7 must match the 
preprogrammed data word QO through Q7, and the applied data word P8 through P11 must match the 
applied data word Q8 through Q 11 . 

The SN54ALS526, SN54ALs527, and SN54ALS528 are characterized for operation over the full military 
temperature range of - 55 ac to 125 ac. The SN74ALS526, SN74ALS527, and SN74ALS528 are 
characterized for operation from 0 ac to 70 ac. 

programming details 

Before any fuses are blown, the inputs are programmed to recognize a low logic level. Therefore, only the 
bits that are to be programmed to recognize a high logic level require a fuse to be blown. A fuse is easily 
blown by applying 12 volts (VIHH) to the desired P input.pin and also to the G input. This permanently 
programs the pin to recognize a high. Only one input pin should be programmed at a time. 

verification details -.J Before the device is programmed, all of the fuses are intact. In this condition, the P = Q output should 
go low only if lows are applied to all the P inputs. On the' ALS527, the same is true for the PO and P7 

2-340 

inputs, but in addition, the P8. t~rough P11 inputs must match the Q8 through Q 11 inputs. 

It is possible to check the fuse circuitry before actually blowing it in the following manner. By placing a 
high (VIH) at the desired P input pin while leaving a low on the G input, the P = Q output should be high. 
If the P input is then taken to VIHH, the P = Q output should go low assuming all other P inputs are at 
a high level (VIH). 

In this condition, the fuse will not be blown as long as G is at VIL. When G is taken to VIHH, the fuse 
will be blown and the input will be permanently programmed to recognize a high logic level. The timing 
diagram in Figure 1 shows the recommended programming sequence. After all desired input pins have 
been programmed, it is easy to verify the device by applying the programmed data word and checking 
to be sure that the P = Q output is low. 
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logic diagrams (positive logic) 

'ALS526 

PO-..... ---Q 

P15-..... ---Q 

G 

PO 

P11 

TYPES SN54ALS526, SN54ALS527, SN54ALS528 
SN74ALS526, SN74ALS527, SN74ALS528 

FUSE·PROGRAMMABLE IDENTITY COMPARATORS 

'ALS527 

PO-..... ---d 

P7 - ..... ---d 

G 

P8 

08 

P9 

09 

P10 

010 

P11 

011 

'ALS528 

p~O 

.. 
en 
!:: 
=> 
C,) 
a: 
C,) 

en 
<t 
C 
2: 
<t 
en 
...J 
<t 

i'i-...... --------d 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS526, SN54ALS527, SN54ALS528 
SN74ALS526, SN74ALS527, SN54ALS528 
FUSE·PROGRAMMABLE IDENTITY COMPARATORS 

logic symbols 

'A LS526 

'ALS528 

8r 

'ALS527 

8r 

P3 

P4 

P5 

P6 

P7 

(19) p;n 

COMP 

~} 
P=O 

08 (12) }c 09 (14) 
(16) 

Q10 
011 (18) 

(15) p;a 

"These inputs can be programmed to be active high. The asterisk is not a part of the symbol. For a correct symbol for the programmed device, delete the 
polarity symbol (t::::...) at any input whose programming fuse has been blown. 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS526, SN54ALS527, SN54ALS528 
SN74ALS526, SN74ALS527, SN74ALS528 

FUSE-PROGRAMMABLE IDENTITY COMPARATORS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee (see Note 1) ...................... : . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage (see Note 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS' . . . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°e 

SN74ALS' ........................... ooce to 70 0 e 
Storage temperature range .................................•.... -... - 65°C to 150 0 e 

NOTE 1: These ratings apply except for programming pins during a programming cycle. 

recommended operating conditions 

SN54ALS' SN74ALS' 

MIN NOM MAX MIN NOM 

Vcc Supply voltage 4.5 5 5.5 4.5 5 

VIH High-level input voltage 2 5.5 2 

VIL Low-level input voltage 0.8 

10H High-level output current -1 

10L Low-level output current 12 

TA Operating free-air temperature -55 125 0 

electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 

TEST CONDITIONS 
SN54ALS' SN74ALS' 

PARAMETER 
MIN Typt TYpt MAX MIN 

VIK VCC = 4.5 V. II = -18 rnA -1.5 

Vcc· = 4.5 V to 5.5 V. 10H = -0.4 rnA vee- 2 vee- 2 
VOH Vcc = 4.5 V. 10H = -1 rnA 2.4 3 

Vcc = 4.5 V. 10H = -2.6 rnA 2.4 2.9 

Vcc = 4.5 V. 10L = 12 rnA 0.25 0.4 0.25 
VOL 

Vcc = 4.5 V. 10L = 24 rnA 0.36 

II Vec = 5.5 V. VI = 5.5 V 0.1 

IIH VCC = 5.5 V. VI = 2.7 V 20 

IL Vee = 5.5 V. VIL = 0.4 V -0.2 

MAX 

5.5 

5.5 

0.8 

-2.6 

24 

70 

MAX 

-1.5 

0.4 

0.5 

0.1 

20 

-0.2 

10+ Vcc = 5.5 V. Vo = 2.25 V -30 -130 -30 -130 

l'ALS526 
Vcc = 5.5 V. 

14 14 

ICC l'ALS527 
All P inputs at 4.5 V. 

13 13 

l'ALS528 
G input at GND 

13 13 

tAli typical values are at Vee = 5 V. TA = 25°e. 
*The output conditions have been chosen to produce a current that closely approximates one half of the tue short-circuit output current. lOS' 

switching characteristics (see Note 2) 

Vee = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO RL = .500 n. 
PARAMETER 

/ (INPUT) TA = MIN to MAX (OUTPUT) 

SN54ALS' SN74ALS' 

MIN Typt MAX MIN Typt MAX 

tPLH P=Q 
8 8 

P or Q 
9 tpHL 9 

tpLH G P=Q 
6 6 

tpHL 6 6 

t All typical values are at Vee = 5 V. T A = 25°e. 
NOTE 2: For load circuit and voltage waveforms. see page 1-12. 

UNIT 

V 

V 

V 

rnA 
- rnA 

DC 

UNIT 

V 

V 

V 

rnA 

/lA 

rnA 

rnA 
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TYPES SN54ALS526, SN54ALS527, SN54ALS528 
SN74ALS526, SN74ALS527, SN54ALS528 
FUSE·PROGRAMMABLE IDENTITY COMPARATORS 

programming parameters 

PARAMETER MIN MAX UNIT 

VIH High-level input voltage 2 5.5 V 

VIL Low-level input voltage 0.8 V 

VIHH Program-pulse input voltage 10.5 12 V 

VCC Supply voltage 5 7 V 

IIHH 
Pn(G low) 2.08 

Program-pulse input current 
1.24 

mA 
G 

'ALS526 

ICCHH Supply current with VIHH applied 'ALS527 mA 

'ALS528 

tw Pulse duration, program 10 50 p's 

tr Rise time, program voltage 10 p's 

programming waveforms 

TEST TEST TEST- BLOW FUSE VERIFY VERIFY YERIFY 

14 -/4 -14 -/4 -tf -tf -If -I 

- - - - - - - - VIHH 

--- - VIH 
\"' ____ VIL 

Pn 
I 

I4-- tw-+l 
I I 
I I 

90"t t 90% ------- ---- -V'HH 

G ____________ 1_0_%~~ \ VIL 

-.j j4-tr 

p:a -----' 
·This test is only true if all other P inputs are at VIH' 
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TYPES SN54ALS533, SN54AS533, SN74ALS533, SN74AS533 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

• a-Latches In a Single Package 

• 3-State Bus-Driving Inverting Outputs 

• Full Parallel Access for Loading 

• Buffered Control Inputs 

• P-N-P Inputs Reduce D-C Loading on Data Lines 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These 8-bit latches feature three-state outputs designed 
specifically for driving highly capacitive or relatively low­
impedance loads. They are particularly suitable for implementing 
buffer registers, I/O ports, bidirectional bus drivers, and working 
registers. 

The eight latches of the' ALS533 and' AS533 are transparent 
Ootype latches. While the enable (C) is high, the 0 outputs will 
follow the complements of the D inputs. When the enable is 
taken low, the 0 outputs will be latched at the invers~s of the 
levels that were set up at the D inputs. The 'ALS533 and 
'AS533 are functionally equivalent to the' ALS373 and' AS373 
except for having inverted outputs. 

A buffered output-control (DC) input can be used to place the 
eight outputs in either a normal logic state (high or low logic 
levels) or a high-impedance state. In the high-impedance state 
the outputs neither load nor drive the bus lines significantly. The 
high-impedance third state and increased drive provide the 
capability to drive the bus lines in a bus-organized system 
without need for interface or pull-up components. 

The output control does not affect the internal operation of the 
latches. Old data can be retained or new data can be entered 
while the 9utputs are off. 

The SN54ALS533 and SN54AS533 are characterized for 
operation over the full military temperatu~e range of - 55°C to 
125°C. The SN74ALS533 and SN74AS533 are characterized 
for operation from ooC to 70°C. 

02661. APRIL 1982-REVISEO DECEMBER 1983 

SN54ALS533, SN54AS533. J PACKAGE 

SN74ALS533, SN74AS533. N PACKAGE 

ITOPVIEWI 

DC VCC 
10 80 
10 80 
2D 7D 
20 70 
30 60 
3D 6D 
4D 5D 
40 50 

GND C 

SN54ALS533,SN54AS533 FH PACKAGE 

SN74ALS533,SN74AS533 FN PACKAGE 

ITOPVIEWI 

U 
OldlU Uld ...... O>co 

3 2 1 

2D 4 8D 

20 5 70 

30 6 70 
3D 7 60 

4D 8 6D 
9 10 11 1213 

IdOUldO 
'<tZ LnLn 

(!) 

FUNCTION TABLE lEACH LATCH I 

INPUTS OUTPUT 

OC ENABLE C 0 Q 

L H H L 

L H L H 

L L X 00 
H X X Z 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS533, SN54AS533, SN74ALS533, SN74AS533 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

logic svmbol 

logic diagram (positive logic) 

10---+-4 

20~--~ 

40~--+-I 

Pin numbers shown ara for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ......................................................... ' ..... 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS533, SN54AS533 .................... - 55 °e to 125 °e 

SN74ALS533,SN74AS533 ........................ 0 0 et070oe 
Storage temperature range .......................... ',' .'. . . . . . . . . . . . . . . . . .. - 65°C to 150°C 
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TYPES SN54ALS533, SN74ALS533 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AlS533 SN74AlS533 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

10H High-level output current -1 -2.6 mA 

10L Low-level output current 12 24 mA 

tw Pulse duration, enable e high 15 15 ns 

tsu Setup time, data before enable e,j. 15 15 ns 

th Hold time, data after enable e,j. 7 7 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AlS533 SN74AlS533 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = - 18 mA -1.5 - 1.5 V 

Vee = 4.5 V to 5.5 V, 10H = -0.4 mA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, 10H = -1 mA 2.4 3.3 V 

Vee = 4.5 V, 10H = -2.6 mA 2.4 3.2 

Vee = 4.5 V, 10L = 12 mA 0.25 0.4 0.25 0.4 
VOL Vee = 4.5 V, 

V 
10L = 24 mA 0.35 0.5 

10ZH Vee = 5.5 V, Vo = 2.7 V 20 20 p.A 

10Zl Vee = 5.5 V, VI = 0.4 V -20 -20 p.A 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 p.A 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

lot Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

I Outputs high 10 17 10 17 

lee Vee = 5.5 V I Outputs low 17 26 17 26 mA 

I Outputs disabled 18.5 28 18.5 28 

tAli typical values are at Vee ~ 5 V, TA ~ 25°e. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS' 
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TYPES SN54ALS533. SN74ALS533 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V 

CL = 50 pF. 

PARAMETER 
FROM TO R1 = 500 n. 

(INPUT) (OUTPUT) R2 = 500 n. UNIT 

TA = MIN to MAX 

SN54ALS533 SN74ALS533 

MIN MAX MIN MAX 

tPLf.I Q 4 24 4 19 
0 ns 

tpHL 4 14 4 13 

tpLH , 
Any Q 

5 28 5 23 
C ns 

tPHL 4 21 4 18 

tpZH OC Any IT 4 19 4 17 
ns 

tpZL 4 20 4 18 

tpHZ DC AnyQ 
2 12 2 10 

ns 
tpLZ 3 22 3 16 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 

o latch signal conventions 

It is TI practice to name the outputs and other inputs of a D·type latch and to draw its logic symbol based on the 

assumption of true data (D) inputs. Then outputs that produce data in phase with the data inputs are called Q and those 

producing complementary data are called O. An input that causes a Q output to go high or a Q output to go low is called 
Preset; an input that causes a Q output to go high or a Q output to go low is called Clear. Bars are used over these pin 

names (PRE and CLR) if they are active low. 

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and 

outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary 

pin numbers are shown in parentheses. 

S 

C1 
10 

R 

(5) Q 

(61 a 

CLR 

C 
[) 

PRE 

R (51 
Q 

C1 

10 

S 
Q 

Notice that Q and Q exchange names. which causes Preset and Clear to do likewise. Also notice that the polarity 

indicators (t::::.1 on PRE and CLR remain since these inputs are still active-low. but that the presence or absence of the 

polarity indicator changes at D, Q, and Q. Of course pin 5 (01 is still in phase with the data input 15, but now both are 

considered active-low. 
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TYPES SN54AS533, SN74AS533 
OCTAL D·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AS533 SN74AS533 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOL Low-level output current 32 48 mA 

tw Pulse duration, enable e high 3 2 ns 

tsu Setup time, data before enable e-l- 2 2 ns 

th Hold time, data after enable e-l- 3 3 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS533 SN74AS533 
PARAMETER TEST CONDITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

Vee = 4.5 V to 5.5 V, IOH = -2 mA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, IOH = -12 mA 2.4 3.2 V 

Vee = 4.5 V, IOH = -15 mA 2.4 3.3 

Vee = 4.5 V, IOl = 32 mA 0.29 0.5 
VOL V 

Vee = 4.5 V, IOl '= 48 mA 0.34 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 50 50 p.A 

IOZl Vee = 5.5 V, VI = 0.4 V -50 -50 p.A 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 p.A 

III Vee = 5.5 V, VI = 0.5 V -0.02 -0.5 -0.02 -0.5 mA 
10:1: Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

I Outputs high 62 100 62 100 

Ice Vee = 5.5 V I Outputs low 64 100 64 100 mA 

I Outputs disabled 71 110 71 110 

t All typical values are at Vee = 5 V, TA = 25°C. , 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54AS533, SN74AS533 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO R1 = 500 n. 

(INPUT) (OUTPUT) R2 = 500 n. 

TA = MIN to MAX 

SN54AS533 SN74AS533 

MIN MAX MIN 

tpLH Q 4 10 4 
D 

tpHL 4 8 4 

tpLH 
Any Q 

5 11 5 
C 

tpHL 4.5 8.5 4.5 

tpZH 
OC Any Q 

2 7.5 2 

tpZL 4.5 10.5 4.5 

tpHZ 
OC Any Q 

3 7.5 3 

tpLZ 3 8 3 

NOTE 1: For load circuit and voltage waveforms, see page 1·12. 
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TYPES SN54ALS534, SN54AS534, SN74ALS534, SN74AS534 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

• 3-State Bus-Driving Inverting Outputs 

• Buffered Control Inputs 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and C?eramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These 8-bit flip-flops feature three-state outputs designed 
specifically for driving highly capacitive or relatively low­
impedance loads. Jhey are particularly attractive for implementing 
buffer registers, I/O ports, bidirectional bus drivers, and working 
regi:;ters. 

The eight flip-flops of the' ALS534 and' AS534 are edge-triggered 
D-type flip-flops. On the positive transition of the clock, the Q 

outputs will be set to the complement of the logic states that were 
set up at the D inputs. The' ALS534 and' AS534 are functionally 
equivalent to the' ALS374 and' AS374 except for having inverted 
outputs. 

A buffered output-control input can be used to place the eight 
outputs in either a normal logic state (high or low logic levels) or 
a high-impedance state. In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. The high­
impedance third state and increased drive provide the capability 
to drive the bus lines in a bus-organized system without need for 
interface or pull-up components. 

The output control does not affect the internal operation of the 
flip-flops. Old data can be retained or new data can be entered 
while the outputs are off. 

The SN54ALS534 and SN54AS534 are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74ALS534 and SN74AS534 are characterized for 
operation from O°C to 70°C. 

02661. APRIL 1982-REVISED DECEMBER 1983 

SN54AlS534. SN54AS534 . J PACKAGE 

SN74AlS534. SN74AS534. N PACKAGE 

(TOP VIEW) 

oc VCC 
80 

1D 8D 
2D 7D 

GND 

70 
60 
6D 
5D 
50 
ClK 

SN54AlS534. SN54AS534 . 

SN74AlS534.SN74AS534. 

(TOP VIEW) 

U 

2D 
20 
30 
3D 
4D 

~ I~ Ig 5"g 
3 2 1 2019 

9 10 11'1213 

10 Cl ~ 10 Cl 
<:tadLnLn 

FH PACKAGE 

FN PACKAGE 

8D 
7D 
70 
65 
6D 

FUNCTION TABLE (EACH FLIP-FLOP) 

INPUTS OUTPUT 

OC ClK 0 Q 
L t H L 

L t L H 
-

L L X 00 
H X X Z 
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TYPES SN54ALS534, SN54AS534, SN74ALS534, SN74AS534 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

logic symbol 

40 (81 

50 (131 

60 (141 

70 (171 

80 (181 

10 

20 

logic diagram (positive logic) 

Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

2-352 

Supply voltage, Vee ............................................................... 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .. . . . . . . . . . .................. 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS534. SN54AS534 .................... - 55 °e to 125 °e 

SN74ALS534,SN74AS534 ........................ 00eto70oe 

Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 
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TYPES SN54ALS53tSN74ALS534 
OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AlS534 SN74AlS534 

MIN NOM NOM 
UNIT 

MAX MIN MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 -2.6 mA 

IOl low·level output current 12 24 mA 

fclock Clock frequency 0 30 0 35 MHz 

Pulse duration 
\ elK high 16.5 14 

tw 
\ elK low 16.5 14 

ns 

tsu Setup time, data before ClK I 10 10 ns 

th Hold time, data after ClK I 0 0 ns 

TA Operating free-air temperature - 55 125 0 70 °C 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AlS534 SN74AlS534 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, IOH = -0.4 mA VCC- 2 VCC-2 

VOH Vee = 4.5 V, IOH = -1 mA 2.4 3.3 V 

Vee = 4.5 V, IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V, IOl = 12 mA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V, 
V 

IOl = 24 mA 0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 20 20 JlA 

IOZl Vee = 5.5 V, VI = 0.4 V -20 -20 JlA 

II Vee = 5.5 V, VI =7V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 JlA 

\elK, oe -0.1 -0.1 
III I 

Vee = 5.5 V, VI = 0.4 V mA 
D -0.2 -0.2 

lot Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

\ Outputs high 11 19 11 19 

lee Vee = 5.5 V \ Outputs low 19 28 19 28 mA 

I Outputs disabled 10 31 20 31 

t All typical values are at VCC ; 5 V, TA ; 25°C. 

tThe output conditions have been chosen to produce a current that closely approximates one half of th7 true short·circuit output current, lOS· 
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TYPES SN54ALS534, SN74ALS534 
OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO R1 = 500 O. 

(lNPUTI (OUTPUTI R2 = 500 O. 
UNIT 

TA = MIN to MAX 

SN54ALS534 SN74ALS534 

MIN MAX MIN MAX 

fmax 30 35 MHz 

tplH 
ClK Any Q 3 15 3 12 

tpHl 5 18 5 16 
ns 

tpZH 
OC Any 0: 5 19 5 17 

tpZl 7 20 7 18 
ns 

tpHZ 5C Any 0: 2 12 2 10 

tplZ 2 16 2 14 
ns 

NOTE 1: For load circuit and voltage waveforms, see page 1·12. 

o flip-flop signal conventions 

It is TI practice to name the outputs and other inputs of a D-type flip-flop and to draw its logic symbol based on the 
assumption of true data (D) inputs. Then outputs that produce data in phase with the data inputs are called Q and those 
producing complementary data are called Q. An input that causes a Q output to go high or a Q output to go low is called 
Preset; an input that causes a IT output to go high or a Q output to go low is called Clear. Bars are used over these pin 
names (PRE and CLR) if they are active low. 

In some applications it may be advantageous to redesignate the data input 5. In that case all the other inputs and 
outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary 
pin numbers are shown in parentheses. 

PRl (5) 
Q CLR 

Q 
C1 CLK C1 

(6) - 0 
Q 

PRE 

Notice that Q and Q exchange names. which causes Preset and Clear to do likewise. Also notice that the polarity 
indicators (D.o.) on PRE and CLR remain since these inputs are still active-low. but that the presence or absence of the 
polarity indicato'r changes at D. Q. and Q. Of course pin 5 (0) is still in phase with the data input 5. but now both are 
considered active-low. 
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TYPES SN54AS534, SN74AS534 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AS534 SN74AS534 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

10H High-level output current -12 -15 mA 

10l low-level output current 32 48 mA 

fclock elock frequency 0 100 0 125 MHz 

L elK high 5.5 4 
tw Pulse duration ns I elK low 5 3 

tsu Setup time, data before elK t 3 2 ns 

th Hold time, data after elK t 3 2 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS534 SN74AS534 
UNIT PARAMETER TEST CONDITIONS 

-MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

Vee = 4.5 V to 5.5 V, 10H = -2 mA Vee- 2 Vee- 2 

.VOH Vee = 4.5 V, 10H = -12 mA 2.4 3.2 V 

Vee = 4.5 V, 10H = -15 mA 2.4 3.3 

Vee = 4.5 V, 10l = 32 mA 0.29 0.5 
VOL v 

Vee = 4.5 V, 10l = 48 mA 0.34 0.5 

10ZH Vee = 5.5 V, Vo = 2.7V 50 50 p.A 

10Zl Vee = 5.5 V, VI = 0.4 V -50 -50 p.A 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 p.A 

loc, elK -0.5 -0.5 
III Vee = 5.5 V, VI = 0.4 V mA 

I D -3 -2 

10+ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

I Outputs high 77 120 77 120 

lee mA Vee = 5.5 V I Outputs low 84 128 84 128 mA 

I Outputs disabled 84 128 84 128 

tAli typical values are at Vee = 5 V, TA = 25°e. 
+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54AS534, SN74AS534 
OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 11 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO R1 = 500 n. 

(INPUT) (OUTPUT) R2 = 500 n. 
TA = MIN to MAX 

SN54AS534 SN74AS534 

MIN MAX MIN 

fmax 100 125 

tpLH 
Any Q 

3 11 3 
elK 

tpHl 4 11.5 4 

tpZH 
oe Any Q 

2 7 2 

tpZl 3 11 3 

tpHZ 
oe Any IT 2 7 2 

tpLZ 2 7 2 

NOTE 1: For load circuit and voltage waveforms. see page 1·12. 
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TYPES SN54ALS538, SN74ALS538 
3·LlNE TO 8·LlNE DECODERS/DEMULTIPLEXERS WITH 3·STATE OUTPUTS 

• 3-State Outputs 

o Output Polarity Control 

o Data Multiplexing Capability 

o Multiple Enables for Expansion 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

description 

The 'ALS538 decoder/demultiplexer accepts three address input 
signals (A, B, C) and decodes them to select one-of-eight 
mutually exclusive outputs. If the polarity control input (AL) is 
high, the outputs are active-low; if AL is low, the outputs are 
active-high. Two active-high and two active-low input enables 
are available for easy expansion to 1-of-32 decoding with four 
packages, or for data demultiplexing to 1-of-8 or 1-of-1 6 
destinations. A high signal on either of the output enables (OE1 
and 0E2) forces all outputs to the high-impedance state. 

The SN54ALS538 is characterized for operation over the full 
military temperature range of - 55°C to 125°C. The 
SN74ALS538 is characterized for operation from 0 °e to 70°C. 

02661. APRIL 1982 - REVISED DECEM8ER 1983 

SN54ALS538 ... J PACKAGE 

SN74ALS538 ... N PACKAGE 

(TOP VIEW) 

Y2 Vee 
Y1 Y3 
YO Y4 

OE1 e 
OE2 <34 

A <33 
B G2 

Y5 G1 
Y6 AL 

GND Y7 

SN54ALS538 . 

SN74ALS538 . 

. FH PACKAGE 

. FN PACKAGE 

OE1 
OE2 

A 
B 

Y5 

(TOP VIEW) 

U 
O...-NUC") 
>->->->>-

Y4 
e 
<34 
<33 
G2 

FUNCTION TA8LE (EACH DECODER/DEMULTIPLEXER) 

FUNCTION INPUTS OUTPUTS 
OE10E2 G1 G2 G3 G4 C 8 A Yo Y1 Y2 Y3 Y4 Ys Y6 Y7 

High impedance H X X X X X X X X Z Z Z Z Z Z Z Z 
(AL = Xl X H X X X X X X X Z Z Z Z Z Z Z Z 

L L L X X X X X X 
Disable L L X L X X X X X All outputs same 

(AL = Xl L L X X H X X X X level as AL 
L L X X X H X X X 
L L H H L L L L L H L L L L L L L 
L L H H L L L L H L H L L L L L L 
L L H H L L L H L L L H L L L L L 

Active-High L L H H L L L H H L L L H L L L L 
Output 

(AL = L) L L H H L L H L L L L L L H L L L 
L L H H L L H L H L L L L L H L L 
L L H H L L H H L L L L L L L H L 
L L H H L L H H H L L L L L L L H 
L L H H L L L L L L H H H H H H H 
L L H H L L L L H H L H H H H H H 
L L H H L L L H L H H L H H H H H 

Active-Low L L H H L L L H H H H H L H H H H 
Output 

(AL = H) L ·L H H L L H L L H H H H L H H H 
L L H H L L H L H H H H H H L H H 
L L H H L L H H L H H H H H H L H 
L L H H L L H H H H H H H H H H L 
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This document contains information on a product under 
development. Texas Instruments reserves the right to 
change or discontinue this product without notice. 
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TYPES SN54ALS53B, SN74ALS53B 
3·L1NE TO B·L1NE DECODERS/DEMULTIPLEXERS WITH 3·STATE OUTPUTS 

logic symbols (alternatives) 

XIV DMUX 

AL 
(12) [> AL (12) N10 [> 

0e1 EN 0E1 EN 

0E2 0E2 

0, a,t3\1 
(3) 

YO A 
(6) 

}~ 
0,10 \1 

(3) 
YO A 

B 1, a,t3\1 
(2) 

Y1 B 
(7) 

1,10 \1 
(2) Y1 

e 2, aj3\1 (1) 
Y2 

e (17) 2,10 \1 Y2 

3, a,i3\1 (19) 
Y3 3,10 \1 Y3 

(18) & 
4, a,t3\1 Y4 G1 (13) 4,10 \1 Y4 

5, a,t3\1 
(8) 

Y5 G2 (14) 
Y5 

Ga 6, uj3 \1 (9) 
Y6 

(9) 
Y6 

7, aj3\1 (11) 
(33 (15) 

7,10\1 (11) Y7 Y7 (;4 (16 

logic diagram (positive logic) 

AL 

0E1 

OE2 
(3) 

YO 

- A 
(2) Y1 

» (1) Y2 r-
CA 

» (19) V3 

2 
C (18) V4 

» 
CA· e (8) 

Q 
V5 

G1 

:0 (9) V6 

" 
G2 

C G3 

=i (11) 
V7 

CA G4 

Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ...................... ~ ....................................... 7 V 
Input voltage ..................................................................... 7 V 
Voltage applied to a disabled 3-state output ............................................. 5.5 V 
Operating free-air temperature range: SN54ALS538 ................ .'............. - 55 °e to 125 ~e 

SN74ALS538 .................................. OOeto70oe 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 
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TYPES SN54ALS538, SN74ALS538 
3·LlNE TO 8·LlNE DECODERS/DEMULTIPLEXERS WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54ALS538 SN74ALS538 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 -2.6 mA 

IOl low-level output current 12 24 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS538 SN74ALS538 
PARAMETER TEST CONDITIONS 

Typt Typt MIN MAX MIN MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 

Vee = 4.5 V to 5.5 V. IOH = -0.4 mA Vee- 2 vee- 2 

VOH Vee = 4.5 V. IOH = -1 mA 2.4 3.3 

Vee = 4.5 V. IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V. IOl = 12 mA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V. IOL = 24 mA 0.35 0.5 

IOZH Vee = 5.5 V. Vo = 2.7V 20 20 

IOZl Vee = 5.5 V. Vo = OAV -20 -20 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 

III I A. B. e or AL -0.2 -0.2 
Vee = 5.5 V. VI = 0.4 V I All other -0.1 -0.1 

lOt Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 

I Outputs high 

lee Vee = 5.5 V I Outputs low 

I Outputs disabled 25 25 

t All typical values are at Vee = 5 V, T A = 25°e. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

Additional information on these products can be obtained from the factory as it becomes available. 
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p.A 

p.A 

mA 

p.A 

mA 

mA 

mA 
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TYPES SN54ALS53B. SN74ALS53B 
3·LlNE TO B·LlNE DECODERS/DEMULTIPLEXERS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 n. 
FROM TO R2 = 500 n. 

PARAMETER 
(INPUT) (OUTPUn TA = MIN to MAX 

SN54ALS538 SN74ALS538 

MIN TYpt MAX 

tpLH 
Any Y 

22 
A. B.C 

22 tpHL 

tpLH 
Gl or G2 Any Y 

18 

tpHL 18 

tpLH 
G3 or G4 

22 
Any Y 

tpHL 22 

tPLH Any Y 
20 

AL 
tpHL 20 

tpZH 
GEl or GE2 

10 

tpZL 
Any Y 

13 

tpHZ DEl or OE2 
8 

Any Y 
tpLZ 10 

tAli typical values are at Vee = 5 V. TA = 25°e. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12_ 

~ "ddltloM' ;"fo~.';o" 0" tho .. " .. d"" "" •• o''''",d from tho f.""", " It '"om ..... ,.bI •. 

:t> 
r­
CJ) 

:t> 
2 
C 
:t> 
CJ) 

Q 
::D 
(j 
c 
=i 
CJ) 
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MIN Typt MAX 

22 

22 

18 

18 
22 
22 

20 

20 

10 

13 
8 

10 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 
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TYPES SN54ALS539, SN74ALS539 
DUAL 2·LlNE TO 4·LlNE DECODERS/DEMULTIPLEXERS WITH 3·STATE OUTPUTS 

• 3-State Outputs 

• Output Polarity Control 

• Data Multiplexing Capability 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

The' ALS539 decoder/demultiplexer contains two independent 
decoders, each of which accepts two address input signals (A 
and B) and decodes them to select one of four mutually exclusive 
outputs. If the polarity-control input (AL) is high, the outputs are 
active-low; if AL is low, the outputs are active-high. An active­
low input enable (G) is available for data demultiplexing. Data is 
routed to the selected output in nonirtverting form in the active­
low mode or in inverted form in the active-high mode. A high 
signal on the output enable (OE) forces the 3-state outputs to the 
high-impedance state. 

The SN54ALS539 is characterized for operation over the full 
military temperature range of - 55 ac to 125 ac. The 
SN74ALS539 is characterized for operation from 0 ac to 70 ac. 

FUNCTION TABLE 

(EACH DECODER/DEMUL TIPLEXER) 

INPUTS OUTPUTS 
FUNCTION 

OE G B A YO Y1 Y2 Y3 
High Impedance H X X X Z Z Z Z 

Disable L H X X 
All outputs same 

level as AL 

L L L L H L L L 
Active-high 

L L L H L H L L 
Output 

L L H L L L H L 
tAL = LI 

L L H H L L L H 

L L L L L H H H 
Active-low 

L L L H H L H H 
Output 

L L H L H H L H 
tAL = HI 

L L H H H H H L 

PRODUCT PREVIEW 

02661. APRIL 1982-REVISED DECEMBER 1983 

SN54ALS539 ••. J PACKAGE 

SN74ALS539 ..• N PACKAGE 

(TOP VIEW) 

1Y2 VCC 
1Y1 1Y3 
1YO 1B 
1AL 1A 
10E 1G 
2A 2G 
2B 20E 

2Y3 2AL 
2Y2 2YO 
GND 2Y1 

SN54ALS539 .•. FH PACKAGE 

SN74ALS539 ••. FN PACKAGE 

(TOP VIEW) 

1AL 
10E 
2A 
2B 

2Y3 

1B 
1A 
1<3 
2<3 
20E 
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TYPES SN54ALS539, SN74ALS539 
DUAL 2·LlNE TO 4·LlNE DECODERS/DEMULTIPLEXERS WITH 3·STATE OUTPUTS 

logic symbols (alternatives) 

x/v DMUX 

Ni3 
O.a.{3'V 

(3) 
lYO Nl0 

0.10 'V 
1. a.{3'V 

(2) 
lYl 

EN 
1.10 'V 

2.a.{3'V 
(11 lY2 O} 0 2.10 'V 

3.a.{3'V 
(19) 

lY3 
1 G"j" 

3.10 'V 

(12) 
2YO 

( 11) 
2Yl 

(9) 
2Y2 

(8) 
2Y3 

logic diagram (positive logic) 

(3) lYO 

IIIfJ (2) lYl 

l> .... en )-+-_(_1 )-1 Y2 

l> 
2 lB (19) 

C }----lY3 

l> lG 

en 
~ 2AL 

:a 
C') 20E 

c: 
~ 

(12) 
2YO 

en 
(11) 

2Yl 

(9) 
2Y2 

(8) 
2Y3 

Pin numbers shown are for J and N packages. 
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lYO 

(2) 
lYl 

(11 
lY2 

(19) 
lY3 

(12) 
2YO 

( 11) 
2Yl 

(9) 
2Y2 

(8) 
2Y3 
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TYPES SN54ALS539, SN74ALS539 
DUAL 2·LlNE TO 4·LlNE DECODERS/DEMULTIPLEXERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage. Vee .............................................................. 7 V 
Input voltage ............................................. ' ....................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS539 .............................. - 55°C to 125°C 

SN74ALS539 .................................. 0 °e to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS539 SN74ALS539 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 -2.6 mA 

IOl low-level output current 12 24 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS539 SN74ALS539 
PARAMETER TEST CONDITIONS 

Typt Typt UNIT 
MIN MAX MIN MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V. IOH = -0.4 mA vee- 2 vee- 2 

VOH Vee = 4.5 V. IOH = -1 mA 2.4 3.3 V 

Vee - 4.5 V. IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V. IOl = 12 mA 0.25 0.4 0.25 0.4 
Val V 

Vee = 4.5 V. IOl = 24 mA 0.35 0.5 

IOZH Vee = 5.5 V. Va = 2.7 V 20 20 p.A 

IOZl Vee = 5.5 V. Vo = 0.4 V -20 -20 p.A 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 p.A 

III l A. B. e or Al -0.2 -0.2 
Vee = 5.5 V. VI = 0.4 V mA I All other -0.1 -0.1 

lOt Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

I Outputs high 

Ice Vee = 5.5 V I Outputs low mA 

I Outputs disabled 24 24 

t All typical values are at Vee = 5 V. T A = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current. lOS' 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS539t SN74ALS539 
DUAL 2·LlNE TO 4·LlNE DECODERS/DEMULTIPLEXERS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO R1 = 500 n. 
PARAMETER 

(INPUT) (OUTPUT) R2 = 500 n. 
TA = MIN to MAX 

SN54ALS539 SN74AlS539 

MIN Typt MAX MIN Typt MAX 

tPLH 22 22 
A or B .y 

tpHL 22 22 

tpLH G Y 
18 18 

tPHL 18 18 

tPLH 
AL Y 

22 22 

tpHL 22 22 

tpZH DE 10 10 
Y 

13 tpZL 13 

tPHZ BE Y 
8 8 

tpLZ 10 10 

tAli typical values are at Vee = 5 V. TA = 25°C. 
NOTE 2: For load circuit and voltage waveforms. see page 1·12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS540, SN54ALS541, SN74ALS540, SN74ALS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

• 3·State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• P-N-P Inputs Reduce D-C Loading 

• Data Flow-Thru Pinout (All Inputs on Opposite 
Side from Outputs) 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed to have 
the performance of the popular SN54ALS240/SN74ALS240 
series and. at the same time. offer a pinout with inputs and 
outputs on opposite sides of the package. This arrangement 
greatly enhances printed circuit board layout. 

The three-state control gate is a 2-input NOR such that if 
either <31 or <32 is high. all eight outputs are in the high­
impedance state. 

The • ALS540 provides inverted data and the • ALS541 
provides true data at the outputs. 

The -1 versions of the SN74ALS540 and SN74ALS541 
parts are identical to the standard versions except that the 
recommended maximum IOL is increased to 4B 
milliamperes. There are no -1 versions of the SN54ALS540 
and SN54ALS541. 

The SN54ALS540 and SN54ALS541 are characterized for 
operation over the full military temperature range of - 55 °e 
to 125°e. The SN74ALS540 and SN74ALS541 are 
characterized for operation from ooe to 70 oe. 

ADVANCE INFORMATION 
ThIs document contains information on a new product. 
Specifications ar. subject to change without notice. TEXAS 

INSTRUMENTS 

02661, APRIL 1982-REVISEO DECEMBER 1983 

SN54ALS540. SN54ALS541 .•• J PACKAGE 

SN74ALS540. SN74ALS541 ... N PACKAGE 

ITOPVIEWI 

<31 Vee 
A1 <32 
A2 Yl 
A3 Y2 
A4 Y3 
A5 Y4 
A6 Y5 
A7 Y6 
AB Y7 

GND YB 

SN54ALS540. SN54ALS541 •.• FH PACKAGE 

SN74ALS540. SN74ALS541 •.. FN PACKAGE 

ITOPVIEWI 

A3 
A4 
A5 
A6 
A7 

U 
N ...... UN 
« «1C!l >1C!l 

CXlOCXlr--CO 
<(2)->->­

C!l 

Y1 
Y2 
Y3 
Y4 
Y5 

Copyright ©·1982 by Texas Instruments Incorporated 
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TYPES SN54ALS540, SN54ALS541, SN74ALS540, SN74ALS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

logic symbols 

'ALS540 

A1 A1 

A2 A2 

A3 A3 

A4 A4 

A5 

A6 

A7 

AS 
(9) 

Pin numbers shown are for J and N packages 

logic diagrams (positive logic) 

'ALS540 

01 
(1 ) 

Gl 
(1) 

G2 
(19) 

G2 
(19) 

Al 
(2) (lS) 

Vl Al 
(2) 

A2 (3) (17) 
V2 A2 (3) 

A3 (4) (16) 
V3 A3 

(4) 

A4 (5) (15) 
V4 A4 (5) 

A5 (6) (14) 
V5 A5 (6) 

A6 (7) (13) A6 (7) 
V6 

A7 (8) (12) (S) 
V7 A7 

A8 (9) (11) 
V8 

(9) 
AS 
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'ALS541 

'ALS541 

(18) 
Vl 

(17) 
V2 

(16) 
V3 

(15) 
V4 

(14) 
V5 

(13) 
V6 

(12) 
V7 

(11) 
V8 
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TYPES SN54ALS540, SN54ALS541, SN74ALS540, SN74ALS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage ......................................... " ......................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS540, SN54ALS541 ................... - 55 °e to 125 °e 

SN74ALS540,SN74ALS541 ....................... OOeto70oe 
Storage temperature range ............................................ , . .. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54AlS540 SN74AlS540 

SN54AlS541 SN74AlS541 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

10l low-level output current 
12 24 

48 t mA 

TA Operating free-air temperature -55 125 0 70 De 

tThe extended limit applies only if Vee is maintained between 4.75 V and 5.25 V. 
The 48 mA limit applies for the SN74ALS540-1 and SN74ALS541-1 only_ 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlS540 SN74AlS540 

PARAMETER TEST CONDITIONS 
SN54AlS541 SN74AlS541 

TYP:l: TYP:l: 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V. IOH = -0.4 mA Vee- 2 vee- 2 

Vee - 4.5 V. IOH - -3 mA 2.4 3.2 2.4 3_2 
VOH V 

Vee = 4.5 V. IOH = -12 mA 2 

Vee = 4.5 V. IOH = -15 mA 2 

VOL 
Vee =: 4_5 V. IOl = 12 mA 0.25 0.4 0.25 0.4 

V 
Vee = 4.5 v. loL = 24 mA 0.35 0.5 

IOZH Vee = 5.5 V. Vo = 2.7 V 20 20 p.A 

IOZl Vee = 5.5 V. Vo = 0.4 V -20 -20 p.A 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 p.A 

III Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 rnA 

lo§ Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

Outputs high 15 15 

'AlS540 Vee = 5.5 V Outputs low 18 18 mA 

ICC 
Outputs disabled 29 29 

Outputs high 15 15 

'AlS541 Vee = 5.5 V Outputs low 18 18 rnA 

Outputs disabled 19 19 

tAli typical values are at Vee; 5 V. TA ; 25°e. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS540, SN54ALS541, SN74ALS540, SN74ALS541 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

• ALS540 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V • 

. CL = 50 pF. 

FROM TO 
R1 = 500 Q. 

PARAMETER R2 = 500 Q, 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS540 SN74ALS540 

MIN Typt MAX MIN Typt MAX 

tpLH 
A Y 

6 6 
tpHL 6 6 
tpZH G y 13 13 

tpZL 18 18 
tpHZ G y 7 7 

tpLZ 11 11 

• ALS541 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF, 

fROM TO 
R1 = 500 Q, 

PARAMETER R2 = 500Q, 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS541 SN74ALS541 

MIN Typt MAX MIN Typt MAX 

tpLH 
A Y 

6 6 
tpHL 6 6 
tpZH G y 13 13 
tpZL 18 18 
tpHZ G y 7 7 

tpLZ 11 11 

tAli typical values are at VCC = 5 V, TA = 25°C. 
NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS560A, SN54ALS561A, SN74ALS560A, SN74ALS561A 
SYNCHRONOUS 4-81T COUNTERS WITH 3-STATE OUTPUTS 

• Carry Output for n-Bit Cascading 

• Buffer-Type Outputs Drive Bus Lines Directly 

• Choice of Asynchronous or Synchronous Load or Clear 

• Internal Look-Ahead for Fast Cascading 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

The' ALS560A decade counters and' ALS561 A binary counters 
are programmable and offer synchronous and asynchronous 
clearing as well as synchronous and asynchronous loading. All 
synchronous functions are executed on the positive-going edge 
of the clock. 

The clear function is initiated by applying a low level to either 
Asynchronous Clear (ACLR) or Synchronous Clear (SCLR). 
Asynchronous (direct) clearing overrides all other functions of 
the device, while synchronous clearing overrides only the other 
synchronous functions. Data is loaded from the A, B, C, and D 
inputs by applying a low level to Asynchronous Load (ALOAD) or 
by the combination of a low level at Synchronous Load (SLO~D) 
and a positive-going clock transition, The counting function is 
enabled only when Enable p' (ENP), Enable T (ENT), ACLR, 
ALOAD, SCLR, and SLOAD are all high. 

02661, DECEMBER 1982-REVISED DECEMBER 1983 

SN54ALS560A, SN54ALS561A. , , J PACKAGE 

SN74ALS560A, SN74ALS561A ... N PACKAGE 

(TOP VIEW) 

ALOAD VCC 
CLK RCa 

A CCO 
s G 
C QA 
D Qs 

ENP Qc 
ACLR QD 

ENT 
GND SLOAD 

SN54ALS560A, SN54ALS561A ... FH PACKAGE 

SN74ALS560A, SN74ALS561A ... FN PACKAGE 

B 
C 
D 

ENP 
ACLR 

(TOP VIEW) 

CCO 

1
0:: 010 

I- 0 dZ~r5d mt!Jg 
m 

A high level at the Output Enable (G) forces the Q outputs into the high-impedance state, and a low level enables those 
outputs, Counting is independent of 13, ENT is fed forward to enable the Ripple Carry Output (RCa) to produce a high­
level pulse while the count is-maximum (9 or 15). The Clocked Carry Output (CCO) produces a high.level pulse for a 
duration equal to that of the low level of the clock when RCa is high and the counter is enabled (both ENP and ENT are 
high); otherwise, CCO is low. CCO does not have the glitches commonly associated with a ripple-carry output. 
Cascading is normally accomplished by connecting RCa or CCO of the first counter to ENT of the next counter, 
However, for very-high-speed counting, RCa should be used for cascading since CCO does not become active until the 
clock returns to the low level. 

The SN54ALS560A and SN54ALS561A are characterized for operation over the full military temperature range of 
-55°C to 125°C. The SN74ALS560A and SN74ALS561A are characterized for operation from O°C to 70°C. 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS560A, SN54ALS561A, SN74ALS560A, SN74ALS561A 
SYNCHRONOUS 4·81T COUNTERS WITH a·STATE OUTPUTS 

FUNCTION TABLE 

INPUTS 

G Ami" ALOAD SCLR SLOAD ENT ENP CLK 
OPERATION 

H X X X X X X X Q Outputs Disabled 

L L X X X X X X Asynchronous Clear 

L H L X X X X X Asynchronous Load 

L H H L X X X t Synchronous Clear 

L H H H L X X t Synchronous Load 

L H H H H H H t Count 

L H H H H L X X Inhibit Counting 

L H H H H X L X Inhibit Counting 

logic symbols 

'ALS560A 'ALS561A 

CTRDIV10 CTRDIV16 

6CT=O [SYNC CLR) 

M3 [COUNT) 

ClK C6/1, 2,3,5+ ClK C6/1,2,3,5+ 
Z7 

AClR 
A't'5A5 

RCa ACi:R 
ALOAD 

A 4,6D/8D A 

B 
(4) 

B 

C 
(5) 

C 

D 
(6) 

D 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS560A, SN74ALS560A 
SYNCHRONOUS 4·81T COUNTERS WITH 3·STATE OUTPUTS 

'ALS560A logic diagram (positive logic) 

a l 17) ........ -.... 
ENT 

(12) 

(7) 

~ (9) " 

ENP 

.... 
1111 ~ 
~ 

(2) 

(8) ';:. 
........ .... 

ClK 

AclR 
(1) ... -" ,.... AlOAO 

A 
(3) 1 " 

(4) 1 ..... .... 8 

IS) 1 r..... .... C 

(6) 1 " .... o 

Pin numbers shown are for J and N packages 
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TYPES SN54ALS561A, SN74ALS561A 
SYNTHRONOUS 4·811 COUNTERS WITH 3·STATE OUTPUTS 

'ALS561A logic diagram (positive logic) 

_ 1171 
G 

1121 
ENT 

m 
ENP 

191 " 
- v 

1111 

121 

181 

-" ,... 

forn 
~~ 
[!D-

';,. 
CLK 

ACLR 

ALOAO 
111 I -c{) ;: 

-v 

131 

" v A 

141 "-v 

e 
151 

1 " v 

0 
(6) 

1 " .... 

Pin numbers shown are for J and N packages 

~r 
-
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~Err 
~iF 

~ (18) 

" 41 rrrru 1191 

~ 1 ~~-y-= -<s 
K:t>el~ 1161 
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~ I r---
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TYPES SN54ALS560A, SN74ALS560A 
SYNCHRONOUS 4·81T COUNTERS WITH 3·STATE OUTPUTS 

• ALS560A typical load. count. and inhibit sequences 

ENP~ 
I 

ENT~ 

CLK 

RCO 

ccO 

I 
ASYNC 

CLEAR 
ASYNC 

LOAD 

LJ 
I 

I LJ 
I I 

~DON'T CARE~ 
I I 

SYNC 
CLEAR 

SYNC 
LOAD 

TEXAS 
INSTRUMENTS 

HI-Z 

COUNTING CONTINUES 
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TYPES SN54ALS561A, SN74ALS561A 
SYNCHRONOUS 4·811 COUNTERS WITH 3·STATE OUTPUTS 

'ALS561A typical load, count, and inhibit sequences 

G 

AClR -.J 
SCLR LJ 

I 

ALOAD --u .I 
I I 

SlOAD I I LJ 
I I I 

ENP ~ ~ DON'T CARE ~ r---
I I I 

ENT ~ EDON;T CARE3 

I I 

ClK 

~PON~(f~~~ 1~~qrt'!~>J\R>E~ 
~~~<~~~~~I I I I I 
~DoNYcARE~~ 1~~iioN'YCARE~ 

""'''<",> I I I >, " I I 

~~ql·a,<;A,R.E~ I~Dq~,!,C>J\R,E~ 
I I I I I 

~~~qq~;>q~'tE~ 1~~DorfT,CAN~~~ 
I I I I 

_...:....---J~ ~~HI-Z~~ 
I I I 

L.-__ ~-,"I_---I ~HI-Z~ 
I I I 

Qc --1 "--__ '---"1 r-.:~""~""\Z"""H"""'I_Z"""~""~"'~~v---::--------
I I I I 

QD ~ L--__ '--....I! ~HI-Z~ 
I I I I 

__ ~I ______ ----Ir-l~ ______ ~I ____ ~r-l I I 
I I I 

RCO 

CCO __ -'"' ________ --'rl~ ____ _'" __ ~I ______ ~rl I 

112 13 14 15 0 113 14 15 0 , 1 HI-Z 5 I-t-- INHIBIT COUNTING --I 
ASYNC ASYNC SYN SYNC CONTINUE COUNTING 
CLEAR lOAD CLEAR lOAD 
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TYPES SN54ALS560A, SN54ALS561A, SN74ALS560A, SN74ALS561A 
SYNCHRONOUS 4·81T COUNTERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ................................................................. 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS560A, SN54ALS561 A . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS560A, SN74ALS561A ................... , ooe to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54ALS560A SN74ALS560A 

SN54ALS561A SN74ALS561A UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

Q outputs -1 -2.6 
10H High·level output current mA 

CCO and RCO -0.4 -0.4 

Q outputs 12 24 
IOL low-level output current mA 

CCO and RCa 4 8 

'AlS560A 0 18 0 20 
fclock Clock frequency MHz 

'AlS561A 0 25 0 30 

ACLR or AlOAD low 20 15 

ClK high 27.5 25 

Pulse duration 
'AlS560A 

ClK low 27.5 25 tw ns 

'AlS561A 
ClK high 20 16.5 

ClK low 20 16.5 

High 25 20 
ENP, ENT 

low 25 20 

Data at A, B, C, D 25 20 

SClR 
low 21 15 

tsu Setup time before ClKt 
35 30 

ns 
High (inactive) 

SlOAD 
low 20 15 

High (inactive) 35 30 

AClR or AlOAD inactive 10 10 

th Hold time after ClKt for data, ENP, ENT, SClR, or SlOAD 0 0 ns 

TA Operating free-air temperature -55 125 0 70 DC 
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TYPES SN54ALS560A, SN54ALS561A, SN74ALS560A, SN74ALS561A 
SYNCHRONOUS 4-81T COUNTERS WITH 3-STATE OUTPUTS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlS560A SN74AlS560A 

PARAMETER TEST CONDITIONS SN54AlS561A SN74AlS561A UNIT 
MIN Typt MAX MIN Typt MAX 

V,K Vee = 4.5 V, 
" = 

-18 mA -1.5 -1.5 V 

All outputs Vee = 4.5 V to 5.5 V, IOH = -0.4 mA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, IOH = -1 mA 2.4 3.3 V Q outputs 
Vee = 4.5 V, IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V, IOl = 12 mA 0.25 0.4 0.25 0.4 
Q outputs 

Vee = 4.5 V, IOL = 24 mA 0.35 0.5 
Val V 

Vee = 4.5 V, IOl = 4 mA 0.25 0.4 0.25 0.4 
ceo and ReO 

Vee = 4.5 V, IOl = 8 mA 0.35 0.5 

IOZH Vee = 5.5 V, Va = 2.7 V 20 20 p.A 

IOZl Vee = 5.5 V, Va = 0.4 V -20 -20 JlA 
ENT and ENP 0.2 0.2 

" 
Vee = 5.5 V, V, = 7 V mA 

Other inputs 0.1 0.1 

ENT and ENP 40 40 
"H Other inputs 

Vee = 5.5 V, V, = 2.7 V 
20 20 

JlA 

',l Vee = 5.5 V, V, = 0.4 V -0.2 -0.2 mA 

lot 
eeo and ReO -15 -70 -15 -70 

Vee = 5.5 V, Vo = 2.25 V mA 
Q -30 -112 -30 -112 

I Outputs high 17 27 17 27 

lee Vee = 5.5 V L Outputs low 21 33 21 33 mA 

I Outputs disabled 22 36 22 36 

tAli typical values are at Vee ~ 5 V, TA ~ 25°e. 
+-The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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TYPES SN54ALS560A, SN54ALS561A, SN74ALS560A, SN74ALS561A 
SYNCHRONOUS 4·81T COUNTERS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

R1 = 500 n, 

FROM TO 
R2 = 500 n, 

PARAMETER T A = MIN to MAX· UNIT 
(INPUT) (OUTPUT) 

SN54ALS560A SN74ALS560A 
SN54ALS561A SN74ALS561A 

MIN MAX MIN MAX 

'ALS560A 18 20 
fmax MHz 

'ALS561A 25 30 

tplH 4 15 4 12 
ClK Any Q ns 

tpHl 5 21 5 18 

tplH 9 35 9 29 
ClK RCO ns 

tPHl 8 29 8 24 

tplH 8 31 8 26 
ClK CCO ns 

tpHl 5 20 5 16 

tplH 
AlOAD 

10 38 10 35 
Any Q ns 

tpHl 7 27 7 23 

. tplH 
AlOAD 

15 50 15 40 
RCO ns 

tpHl 12 35 12 30 

tplH 
AlOAD 

25 65 25 55 
CCO ns 

tPHl 12 42 12 33 

tplH A, B, C, 
Any Q 

8 35 8 30 

7 27 7 22 
ns 

tPHl or 0 

tplH 5 20 5 16 
ENT RCO ns 

tpHl 4 18 4 14 

tplH 12 35 12 32 
ENT CCO ns 

tPHL 4 15 4 12 

tplH 5 22 5 18 
ENP CCO ns 

tpHL 4 14 4 12 

tpHL ACIR' Any Q 7 28 7 22 ns 

tpZH 
G 

5 24 5 19 
Any Q 

8 28 8 23 
ns 

tpZL 

tpHZ G 
2 12 2 10 

Any Q ns 
tPlZ 4 20 4 15 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS563, SN74ALS563 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

o 3-State Buffer-Type Outputs Drive Bus-Lines Directly 

• Bus-Structured Pinout 

o Package Options Include Both Plastic and Ceramic Chip 
Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas instruments Quality and Reliability 

description 

These 8-bit latches feature three-state outputs designed 
specifically for driving highly capacitive or relatively low­
impedance loads. They are particularly suitable for implementing 
buffer registers, 1/0 ports, bidirectional bus drivers, and working 
registers. 

The eight latches are transparent D-type latches. While the 
enable (C) is high the Q outputs will follow the complements of 
data (D) inputs. When the enable is taken low the output will be 
latched at the inverses of the levels that were set up at the D 
inputs. 

A buffered output-control input can be used to place the eight 
outputs in either a normal logic state (high or low logic levels) or a 
high-impedance state. In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. The high­
impedance state and increased high-logic level provide the 
capability to drive the bus lines in a bus-organized system 
without need for interface or pull-up components. 

The output control (OC) does not affect the internal operation of 
the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN54ALS563 is characterized for operation over the full 
military temperature range of -55°C to 125°C. The 
SN74ALS563 is characterized for operation from 0 °C to 70°C. 

02661. DECEMBER 1982-REVISED DECEMBER 1983 

SN54ALS563 ... J PACKAGE 

SN74ALS563 . . . N PACKAGE 

(TOP VIEW) 

OC VCC 
1D 15 
2D 25 
3D 30 
4D 45 
5D 55 
6D 65 
7D 70 
8D 85 

GND C 

SN54ALS563 . . . FH PACKAGE 

SN74ALS563 . . . FN PACKAGE 

OC 

L 

L 

L 

H 

(TOP VIEW) 

U 

~ ~Ig ~I~ 

3 2 1 20 19 

00 Uldld 
roz rot--

(!) 

FUNCTION TABLE 

(Each Latch) 

INPUTS 

20 
30 
40 
50 
60 

ENABLE 
OUTPUT-

C D 
Q 

H H L 

H L H 

L X 00 
X X Z 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS563, SN74ALS563 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

logic symbol logic diagram (positive logic) 

OC _(1_) __ --q 

OC 

C 

10 

20 

3D 

40 

50 

60 

70 

80 

40 
50 
60 
70 
80 

(11) 
c 

10 (2) 

30,(4) 

40...:.,(5";')_-+--4 

50 (6) 

60...:.,(7";')_-+--4 

70 (8) 

80 (9) 

Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS563 ............................... - 55°C to 125 DC 

SN74ALS563 .................................. 0 °e to 70°C 
Storage temperature range ................................................ - 65°C to 150°C 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

IOH High-level output current 

IOl low-level output current 

tw Pulse duration, enable e high 

tsu Setup time, data before enable el 

th Hold time, data after enable e I 

TA Operating free-air temperature 

2-380 

SN54ALS563 

TEXAS 
INSTRUMENTS 

MIN 

4.5 

2 

15 

10 

10 

-55 

NOM 

5 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

MAX 

5.5 

0.8 
-1 

12 

125 

SN74ALS563 

MIN NOM MAX 
UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

-2.6 mA 

24 mA 

15 ns 

10 ns 

10 ns 

0 70 °e 
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TYPES SN54ALS563, SN74ALS563 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER 
SNS4ALSS63 SN74ALSS63 

TEST CONDITIONS 
Typt Typt 

UNIT 
MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, IOH = -0.4 mA Vcc- 2 Vcc- 2 

VOH Vee = 4.5 V, IOH = -1 rnA 2.4 3.3 V 

Vee = 4.5 V, IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V, 
V 

IOL = 24 mA 0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 20 20 p.A 

IOZL Vee = 5.5 V, VI = 0.4 V -20 -20 p.A 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 p.A 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

lot Vee = 5.5 V, Vo = 2.25 V -15 -70 -15 -70 mA 

I Outputs high 10 17 10 17 

lec Vee = 5.5 V I Outputs low 15 24 15 24 mA 

I Outputs disabled 16 . 27 16 27 

t All typical values are at VCC = 5 V, T A = 25°C. 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note, 1) 

Vcc = 4.S V to S.S V. 

CL = SO pF. 

FROM TO R1 = SOOQ. 
UNIT PARAMETER 

(INPUT) (OUTPUT) R2 = SOOQ. 

TA = MIN to MAX 

SNS4ALSS63 SN74ALSS63 

MIN MAX MIN MAX 

tpLH 6 3 21 3 18 
0 ns 

tpHL 3 15 3 14 

tpLH 6 8 29 8 22 
e 

22 8 21 
ns 

tpHL 8 

tpZH 
oe 6 4 21 4 18 

21 18 
ns 

tpZL 4 4 

tpHZ 
OC 5. 2 10 2 8 

ns 
tpLZ 3 15 3 13 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 

m-
en 
!::: 
:::J 
U 
a: 
U 
en « 
c 
2 « 
en 
...J « 

TEXAS 
INSTRUMENTS 

2-381 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



-l> r­en 
l> 
:2 
C 
l> en 
~ 
::a 
(') 
c 
=i en 

2-382 



1283 

TYPES SN54ALS564, SN74ALS564 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

WITH 3'-STATE OUTPUTS 

• 3-State Buffer-Type Inverting Outputs Drive Bus-Lines 
Directly 

• Bus-Structured Pinout 

• Buffered Control Inputs 

• Package Options include Both Plastic and Ceramic Chip 
Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These 8-bit registers feature inverting three-state outputs 
designed specifically for bus driving. They are particularly 
suitable for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The eight-bit edge-triggered O-type flip-flops enter data on the 
low-to-high transition of the clock. 

The output control does not affect the internal operation of the 
flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN54AlS564 is characterized for operation over the full 
military temperature range of - 55°C to 125°C. The 
SN74AlS564 is characterized for operation from 0 °C to 70°C. 

OC 

L 

FUNCTION TABLE 

(EACH FLIP-FLOP) 

INPUTS OUTPUT 

ClK 0 a 
t H L 

02661. APRIL 1982-REVISED DECEMBER 1983 

SN54AlS564 . . . J PACKAGE 

SN74AlS564 ••• N PACKAGE 

(TOP VIEW) 

DC Vce 
10 10 
20 20 
30. 30 
40 4Q 
50 50 
60 60 
70 70 
80 80 

GNO ClK 

SN54AlS564 • • . FH PACKAGE 

SN74AlS564 ... FN PACKAGE 

(TOP VIEW) 

30 
40 
50 
60 

U ° 0IU UIO N..-O>..-

L t L H 

00 
logic symbol 

L L X 

H X X Z 

OC 

eLK 

10 

20 

30 

40 

50 

60 

70 

80 

(1) 

(11) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

...... ----4o 
r---------~~~50 

...... ---....;... 6~ 

~-----------L 70 

r---------~~18Q 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS564, SN74ALS564 
OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS 
WITH 3·STATE OUTPUTS 

logic diagram (positive logic) 
OC (11 

elK (11) 

10 (21 

20 (31 

3D (41 

40 (51 

50 (61 

60 (71 

70 (81 

80 
(91 

Pin numbers shown are for J and N packages. 

(161 
40 

(151 
50 

(141 
60 

(13) _ 
70 

(121 _ 
80 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output ............................................. 5.5 V 
Operating free-air temperature range: SN54ALS564 ............................... - 55°C to 125°C 

SN74ALS564 .................................. OOCt070oC 
Storage temperature range ................................................ - 6·5 DC to 150 DC 
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recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

Vil low-level input voltage 

IOH High-level output current 

IOL Low-level output current 

fclock elock frequency 

I elK high 
tw Pulse duration I elK low 

tsu Setup time, data before elK t 

th Hold time, data after elK t 

TA Operating free-air temperature 

TYPES SN54ALS564, SN74ALS564 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SNS4ALSS64 SN74ALSS64 
UNIT 

MIN NOM MAX MIN NOM MAX 

4.5 5 5.5 4.5 5 5.5 V 

2 2 V 

0.8 0.8 V 

-1 -2.6 rnA 

12 24 rnA 

0 30 0 35 MHz 

16.5 14 

16.5 14 
ns 

15 15 ns 

4 0 ns 

-55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SNS4ALSS64 

MIN TVpt MAX 

SN74ALSS64 

MIN TVpt MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, IOH = -0.4 rnA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, IOH = -1 rnA 2.4 3.3 V 

Vee = 4.5 V, IOH = -2.6 rnA 2.4 3.2 

Vee = 4.5 V, IOl = 12 rnA 0.25 0.4 0.25 0.4 
Val Vee = 4.5 V, 

V 
IOl = 24 rnA 0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7V 20 20 p.A 

IOZl Vee = 5.5 V, VI = 0.4 V -20 -20 /LA 

II Vee = 5.5 V, VI =7V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 /LA 

IlL Vee = 5.5 V, VI = 0.4 V. -0.2 -0.2 rnA 

lot Vee = 5.5 V, Vo = 2.25 V -15 -70 -15 -70 rnA 

I Outputs high 10 17 10 17 

lee Vee = 5.5 V I Outputs low 15 24 15 24 rnA 

I Outputs disabled 16 27 16 27 

tAli typical values are at Vee = 5 V, TA = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

Vcc = 4.S V to S.S V, 

CL = SO pF, 

PARAMETER 
FROM TO R1 = SOO Q, 

(INPUT) (OUTPUT) R2 = SOO Q, 
UNIT 

TA = MIN to MAX 

SNS4ALSS64 SN74ALSS64 

MIN MAX MIN MAX 

fmax 30 35 MHz 

tplH 
elK a 4 15 4 14 

ns 
tpHl 4 15 4 14 

tpZH· 
OC a 4 21 4 18 

tpZl 4 21 4 18 
ns 

tpHZ 
oe IT 2 10 2 8 

tplZ 3 15 3 13 
ns 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS568A, SN54ALS569A, SN74ALS568A, SN74ALS569A 
SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 

WITH 3·STATE OUTPUTS 

• 3-State Q Outputs Drive Bus Lines Directly 

• Counter Operation Independent of 3-State Output 

• Fully Synchronous Clear. Count. and Load 

• Asynchronous Clear Also Provided 

• Fully Cascadable 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

The' AlS568A decade counters and' ALS569A binary counters 
are programmable, count up or down, and offer both synchronous 
and asynchronous clearing. All synchronous functions are 
executed on the positive-going edge of the clock. 

The clear function is initiated by applying a low level to either 
Asynchronous Clear (ACLR) or Synchronous Clear (SCLR). 
Asynchronous (direct) clearing overrides all other functions of 
the device, while synchronous clearing overrides only the other 
synchronous functions. Data is loaded from the A. B, C, and D 
inputs by holding Load (LOAD) low during a positive-going clock 
transition. The counting function is enabled only when Enable P 
(ENP) and Enable T (ENT) are low and AClR, SClR. and lOAD 
are high. The Up/Down (U/O) input controls the direction of the 
count. These counters count up when U/O is high and count 
down when U/O is low. 

02661. APRIL 1982- REVISED DECEM8ER 1983 

SN54ALS568A. SN54ALS569A •.. J PACKAGE 

SN74ALS568A, SN74ALS569A ... N PACKAGE 

(TOP VIEW) 

U/O VCC 
ClK RCO 

A CCO 
B G 
C OA 
D OB 

ENP Oc 
AClR OD 
SClR ENT 
GND LOAD 

SN54ALS568A, SN54ALS569A •.. FH PACKAGE 

SN74ALS568A, SN74ALS569A ... FN PACKAGE 

(TOP VIEW) 

~IO UIQ ...J -. U U 
<t:U=»a: 

3 2 1 

B 4 CCO 
C 5 G 
D 6 OA 

ENP 7 Os 
ACLR 8 Oc 

dz<t:~O I
a: 010 II- 0 
m<.9g 

A high level at the Output Enable ((3) forces the 0 outputs into the high-impedance state, and a low level enables those 
outputs. Counting is independent of of G. ENT is fed forward to enable the Ripple Carry Output (RCO) to produce a 
low-level pulse while the count is zero (all 0 outputs low) when counting down or maximum (9 or 15) when counting 
up. The Clocked Carry Output (CCO) produces a low level pulse for a duration equal to that of the low level of the clock 
when RCO is low and the counter is enabled (both ENP and ENT are low); otherwise, CCO is high. CCO does not have 
the glitches commonly associated with a ripple-carry output. Cascading is normally accomplished by connecting RCa 
or CCO of the first counter to ENT of the next counter. However, for very-high-speed counting. RCO should be used for 
cascading since CCO does not become active until the clock returns to the low level. 

The SN54ALS568A and SN54ALS569A are characterized fo~ operation over the full military temperature range of 
-55°C to 125°C. The SN74ALS568A and SN74ALS569A are characterized for operation from OoC to 70 o e. 

Copyright © 19B2 by Texas Instruments Incorporated 
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TYPES SN54ALS568A, SN54ALS569A, SN74ALS568A, SN74ALS569A 
SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 
WITH 3·STATE OUTPUTS 

'G ACLR SCLR 

H X X 

L L X 
L H 'L 

L H H 

L H H 

L H H 
L H H 
L H H 

logic symbols 

'ALS568A 

CTROIV10 

...!;;.:,*---r:> C511.4.7.8+/2.4.7.8-

Pin numbers shown are for J and N packages, 

FUNCTION TABLE 

INPUTS 

LOAD 

X 

X 

X 
L 

H 

H 

H 

H 

ENT 

X 

X 
X 
X 

L 

L 

H 

X 

(161 

(151
0A 

(141 Os 

(131 ~~ 

ENP 

X 

X 
X 
X 

L 

L 

X 
H 

UfD CLK 
OPERATION 

X X Q Outputs Disabled 

X X Asynchronous Clear 

X t Synchronous Clear 

X t Load 

H t Count Up 

L t Count Down 

X X Inhibit Count 

X X Inhibit Count 

'ALS569A 

CTROIV16 

':'=':"+---f:> C5f1.4.7.8+f2.4.7.8-
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TYPES SN54ALS568A, SN74ALS568A 
SYNCHRONOUS 4·81T UP/DOWN DECADE COUNTERS 

WITH 3·STATE OUTPUTS 

, ALS568A logic diagram (positive logic) 

(1 G 71 

UfO 
ClK 

ENT 

ENP 

(11 
(2) 

(12) 

(7) 

Joo. ...... ..... 
J<o.. ..... 

........... 

.... ........... 

~ ...... 
SClR &n~ '.'¢~ 

(111 

U ~' 
(8) ..... 

..... 
131 - 1 -W 

.......-
K~C1 

f-- 1D 

~-+-c R 

~ 
"--

141 

1 

~ 
r----

1 ~~C1 
1-- 1D 
",""-<lR 

L........- T 1 --~ (51 

~ 
K~ 1 

f-";"'" 1D 
~-(I R 

I "--

'-J-

~ (6) 

&-~~I L I-- 1D 
L-c R 

~ 
"---

A 

B 

C 

D 

Pin numbers shown are for J and N packages 

(181 

(191 

r 1161 ,... 

r (15) 
....... OB 

6= (14) 
Oc 

....['""(13) 
V- aD 

.. 
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TYPES SN54ALS569A, SN74ALS569A 
SYNCHRONOUS 4·BIT UP/DOWN BINARY COUNTERS 
WITH 3·STATE OUTPUTS 

, AlS569A logic diagram (positive logic) 

G (17) -"'" ,.... .... 
(1) 1 ......... 
12' .... ..... -

1121 .... - ~ 

UfO 
CLK 
ENT 

(7) ~ 
'91~~ 

(11 ) 

-'" 

LQ~ 
-

(8) Joo... :~ ~ ..... 

C 

D 

A 
(3) 

,-~ 
~ 

~>C1 
,-f- 1D 

.. -+-c R 

ait I......--
(4) ......--

• 
~I>C1 

J Y '-'- 1D 
~I-< R -
~ r--r L...-

(5) 

~ 
......-- -- - ~I>C1 

1-1- 1D 

- ~I-< R 

~ --r L...-

(6) 

~-_ L...c>C1 

~ rr=3 f--1D 
l......-<: R 

~ 
-

~p----

B 

Pin numbers shown are for J and N packages 
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TYPES SN54ALS568A, AN74ALS568A 
SYNCHRONOUS 4·811 UP/DOWN DECADE COUNTERS 

WITH 3·STATE OUTPUTS 

'ALS568A typical load, count, and inhibit sequences 

G 

AClR --1 
SClR ~ LJ 

I 
lOAD ~ I LJ 

I I 
ENP ~ ~R~~:t:9~~~~ L-

I I 
ENT ~ ~p.~~:t:9~H~~ 

I I 
UfO I 

I 
ClK 

B ~PA~;tA~~~WJ IR9~:t:9~M_ 
I I I I I I I I 

C ~p'9N;t:9~~:(®J l_p:q~:tM~~_ 
I I I I I I I I 

o ~p'9~:t:¢M~@ l_p:q~:t:C~~E_ 
I I I I I I I I 

0A I I &...;..1 _____ _ 

Oc 

00 

ASYNC 
CLEAR 

I I I 
1 2 0 17 

14-CO~pNT +I 
SYNC SYNC 
CLEAR lOAD 

I I I 

Mb):~m L.U 
I I I 

~ ____ ~~~B~E~~~~~rtl~ ____________ __ 
I I I 

mH.;*m I 

LJ LJ 

18 Uo 2 3 4 II 3 2 0 U g 8 ,I 

1C114f-----COUNT UP----1.*-·IIIII---COUNT DOWN----.~I4-•• NH.B.T COU~T'NG-«>I 
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TYPES SN54ALS569A, SN74ALS569A 
SYNCHRONOUS 4·BIT UP/DOWN BINARY COUNTERS 
WITH 3·STATE OUTPUTS 

• ALS569A typical load. count. and inhibit sequences 

G ________________________ ~ 

lOAD ~ I LJ 
I I 

ENT ~~~ ____ ~~D~l9~N~t~~~~~~~~~----------~----~~----------------__ ~~ 
I I 

I 1®§pP:~J M~~Wt 
I I 

ClK I 
I I I I I I I I 

I I I I 
OB 11 ~~ii~ LU 

I I I 
Oc ~EI~i~ rn 

I I I 
aD ~:t[~~ I 

~ I LJ LJ 
I 

~ I I 
15 U O I OU15 1 2 0 

f3 
14 2 3 ·4 3 2 14 

I+COU~NT+I I~ COUNT UP ·I~ COUNT DOWN .I~ INHIBIT COUNTING.J 

ASYNC SYNC SYNC 
CLEAR CLEAR lOAD 

2-392 TEXAS 
INSTRUMENTS 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

1283 



1283 

TYPES SN54ALS568A, SN54ALS569A, SN74ALS568A, SN74ALS569A 
SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 

WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS568A, SN54ALS569A ................. - 55 °e to 125 °e 

SN74ALS568A, SN74ALS569A ..................... OOeto70oe 
Storage temperature range ............................................... , - 65 °e to 1 59 °e 

recommended operating conditions 

SN54ALS568A SN74ALS568A 

SN54ALS569A SN74ALS569A 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltge 0.8 0.8 C 

IOH High-level output current 
Q outputs -1 -2.6 

CCO and RCO 
mA 

-0.4 -0.4 

IOL 
Q outputs 12 24 

Low-level output current 
CCO and RCO 

mA 
4 8 

fclock Clock frequency 
'ALS568A 0 18 0 20 

'ALS569A 
MHz 

0 25 0 30 

.A:i;:CR or lOAD low 20 15 

'AlS568A 
CLK high 27.5 25 

tw Pulse duration ClK low 27.5 25 ns 

'AlS569A 
ClK high 20 16.5 

ClK low 20 16.5 

Data at A, B, C, D 25 20 

ENP, ENT 
High 35 30 

low 25 20 

SClR 
low 20 15 

tsu. Setup time before ClK t High (inactive) 35 30 ns 

lOAD 
low 20 15 

High (inactive) 35 30 

UfD 35 30 

AClR inactive 10 10 

th Hold time after ClKt for any input 0 0 ns 

TA Operating free-air temperature -55 125 0 70 °c 
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TYPES SN54ALS568A, SN54ALS569A, SN74ALS568A, SN74ALS569A 
SYNCHRONOUS 4·BIT UP/DOWN DECADE AND BINARY COUNTERS 
WITH 3·STATE OUTPUTS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlS568A SN74AlS568A 

PARAMETER TEST CONDITIONS SN54AlS569A SN74AlS569A 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V. II = -18 rnA -1.5 -1.5 

All outputs Vee = 4.5 V to 5.5 V. IOH = -0.4 rnA Vee- 2 Vee- 2 

Vee = 4.5 v. IOH = -1 rnA 2.4 3.3 
VOH Q outputs 

Vee = 4.5 V. IOH = -2.6 rnA 2.4 3.2 

Q outputs 
Vee = 4.5 V. IOl = 12 rnA 0.25 0.4 0.25 0.4 

Vee = 4.5 V. IOl = 24 rnA 0.35 0.5 
VOL 

ceo and ReO 
Vee = 4.5 V. IOH = 4 rnA 0.25 0.4 0.25 0.4 

Vee = 4.5 V. IOl = 8 rnA 0.35 0.5 

IOZH Vee = 5.5 V. Vo = 2.7 V 20 20 

IOZl Vee = 5.5 V. Vo = 0.4 V -20 -20 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 

III Vee = 5.5 V. VI = 0.4 V -0.2 -0.2 

IOi ceo and ReO -15 -70 -15 -70 

Q outputs 
Vee = 5.5 V. Vo = 2.25 V 

-30 -112 -30 -112 

I Outputs high 16 26 16 26 

ICC Vee = 5.5 V I Outputs low 20 32 20 32 

I Outputs disabled 20 32 20 32 

tAli typical values are at Vee = 5 V. TA = 25°e. .. tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS . 
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TYPES SN54ALS568A. SN54ALS569A. SN74ALS568A. SN74ALS569A 
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS 

WITH 3-STATE OUTPUTS 

switching characteristics (see Note 1) 

Vee = 4.5 V to 5.5 V, 

el = 50 pF, 

R1 = 500 Q, 

PARAMETER 
FROM TO R2 = 500 Q, 

(INPUT) (OUTPUT) TA = MIN to MAX 
UNIT 

SN54AlS568A SN74AlS568A 

SN54AlS569A SN74AlS569A 

MIN MAX MIN MAX 

f max 
'AlS568A 18 20 

'AlS569A 25 30 
MHz 

tpLH 
Any Q 

4 17 4 13 

tPHl 
ClK 

18 7 16 
ns 

7 

tpLH 
ClK RCO 

12 31 12 28 

tpHl 10 22 10 19 
ns 

tpLH 
ClK CCO 

5 15 5 13 

tpHl 6 30 6 25 
ns 

tPLH ui5 RCO 
9 25 9 23 

tpHL 9 23 9 19 
ns 

tPLH 
ENT RCO 

6 17 6 15 

tpHl 4 17 4 13 
ns 

tplH 
ENT CCO 

5 15 5 13 

tpHl 9 28 9 23 
ns 

tplH 
ENP CCO 

4 14 4 12 

tpHl 5 17 5 14 
ns 

tpHl AClR Any Q 9 22 9 20 ns 

tpZH G Any Q 
6 21 6 18 

ns 
tpZl 6 29 6 24 

tpHZ G Any Q 
1 12 1 10 

tplZ 3 19 3 13 
ns 

NOTE 1: For load circuit and voltage waveforms, see page 1·12 .. 
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TYPES SN54ALS573, SN54ALS580, SN54AS573, SN54AS580 
SN74ALS573, SN74ALS580, SN74AS573, SN74AS580 

OCTAL D·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

• 3-State Buffer-Type Outputs Drive Bus-Lines Directly 

• Bus-Structured Pinout 

o Choice of True or Inverting Logic 

'ALS573, 'AS573 
'ALS5BO, 'AS5BO 

True Outputs 
Inverting Outputs 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These 8-bit latches feature three-state outputs designed 
specifically for driving highly capacitive or relatively low­
impedance loads. They are particularly suitable for implementing 
buffer registers, I/O ports, bidirectional bus drivers, and working 
registers. 

The eight latches are transparent D-type latches. While the 
enable (C) is high the outputs (Q or 0) will respond to the data (D) 
inputs. When the enable is taken low the outputs will be latched 
to retain the data that was set up. 

A buffered output-control input can be used to place the eight 
outputs in either a normal logic state (high or low logic levels) or a 
high-impedance state. In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. The high­

impedance state and increased drive provide the capability to 
drive the bus lines in a bus-organized system without need for 
interface Or pull-up components. 

The output control (DC) does not affect the internal operation of 
the latches. Old data can be retained or new data can be entered 
while the outputs are at high impedance. 

The SN54ALS573, SN54AS573, SN54ALS580 and 
SN54AS580 are characterized for operation over the full military 
temperature range of - 55°C to 125°C. The SN74ALS573, 
SN74AS573, SN74ALS580, and SN74AS580 are character­
ized for operation from 0 °C to 70°C. 

TEXAS 
INSTRUMENTS 
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SN 

SN74ALS573. SN74AS573 •.. N PACKAGE 

(TOP VIEW) 

oc Vee 
10 1Q 

2Q 
3Q 
4Q 

50 5Q 
60 6Q 

7Q 

SN54ALS573. SN54AS573 ..• FH PACKAGE 

SN74ALS573. SN74AS573 .•• FN PACKAGE 

(TOP VIEW) 

OOUdd 
CDZ CDr-­

t9 

20 
30 
40 
50 
60 

SN54ALS580, SN54AS580 .•. J PACKAGE 

SN74ALS580, SN74AS580 ... N PACKAGE 

(TOP VIEW) 

Vee 
10 
2(1 

30 
45 
55 
65 
75 
8(1 
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SN54ALS580, SN54AS580 ... FH PACKAGE en 
SN74ALS580,SN74AS580 ... FNPACKAGE -J 

3D 
40 
50 
60 
70 

(TOP VIEW) « 

00 Uldld 
CDZ CDr-­

t9 

20 
35 
40 
55 
60 
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TYPES SN54ALS573. SN54ALS580. SN54AS573. SN54AS580 
SN74ALS573. SN74ALS580. SN74AS573. SN74AS580 
OCTAL D·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

'ALS573, 'AS573 

(EACH LATCH) 

INPUTS OUTPUT 
ENABLE a oc C D 

L H H H 

L H L L 

L L X 00 
H X X Z 

logic symbols 
'ALS573, 'AS573 

c 

10 

20 
3D (4) 

40 (5) 

50 (6) 

60 (7) 

70 (8) 

80 (9) 

logic diagram (positive logic) 
'ALS573, 'AS573 

10"':':':'--+--1 

40"":':':--+-1 

60-=--4--l 

70-=--+--1 

SO....:..:..:----l 

Pin numbers shown are for J and N packages. 

(19) 10 

:~~: 20 
30 

(16) 40 

(15) 50 

(14) 60 

(T3) 70 
(12) 

80 

FUNCTION TABLES 

sa 

'ALS580, 'AS580 

(EACH LATCH) 

INPUTS 
OUTPUT 

ENABLE Q 
oc C D 

10 

20 

3D 

40 

50 

60 

70 
80 (9) 

60 

70 

L H H L 

L H L H 

L L X 50 
H X X Z 

'ALS580, 'AS580 

'ALS580, 'AS5ao 
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sa 

6a 

70 

SO 
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TYPES SN54ALS573. SN54ALS580. SN74ALS573. SN74ALS580 
OCTAL D·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage ................................................. ' ................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS573, SN54ALS580 ................... - 55 °e to 125 °e 

SN74ALS573,SN74ALS580 .. : .................... Qoet070oe 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50 °e 

recommended operating conditions 

SN54ALS573 SN74ALS573 

SN54ALS580 SN74ALS580 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 - 2.6 rnA 

IOL Low-level output current 12 24 rnA 

I 'ALS573 10 10 
tw Pulse duration, enable e high I 'ALS580 15 15 

ns 

tsu Setup time, data before enable e 1- 10 10 ns 

Hold time, data after enable e 1-
I 'ALS573 7 7 

th J 'ALS580 10 10 
ns 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) .. 

SN54ALS573 SN74ALS573 

PARAMETER TEST CONDITIONS SN54ALS580 SN74ALS580 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 

Vee = 4.5 V to 5.5 V, IOH = -0.4 rnA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, IOH = -1 rnA 2.4 3.3 

Vee = 4.5 V, IOH = -2.6 rnA 2.4 3.2 

Vee = 4.5 V, 10L = 12 rnA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V, IOL = 24 rnA 0.35 0.5 

10ZH Vee = 5.5 V, Vo = 2.7 V 20 20 

10ZL Vee = 5.5 V, Vo = 0.4 V, -20 -20 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 

10+ Vee = 5.5 V, Vo = 2.25 V -15 -70 -15 -70 

Outputs high 10 17 10 17 

'ALS573 Outputs low 15 24 15 24 

lee Vee = 5.5 V 
Outputs disabled 16 27 16 27 

Outputs high 10 17 10 17 

'ALS580 Outputs low 15 24 15 24 

Outputs disabled 16 27 16 27 

tAli typical values are at Vee = 5 V, TA = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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V 

V 

p,A 

p,A 

rnA 

p,A 

rnA 

rnA 

rnA 
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TYPES SN54ALS573, SN54ALS580, SN74ALS573, SN74ALS580 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

'ALS573 switching characteristics (see Note 1) 

Vee = 4.5 V to 5.5 V, 

eL = 50 pF, 

FROM TO 
B1 = 500 Q, 

PARAMETER R2 = 500 Q, 
(INPUT! (OUTPUT) 

TA = MIN to MAX 

SN54ALS573 SN74ALS573 

MIN MAX MIN MAX 

tpLH 
0 

2 
Q 

15 2 14 

tpHL 2 15 2 14 

tPLH 
C Q 

8 27 8 20 

tPHL 8 20 8 19 

tpZH 5C 
4 21 4 18 

Q 
'4 tpZL 4 21 18 

tpHZ 
OC Q 

2 10 2 8 

tpLZ 3 15 3 13 

'ALS580 switching characteristics (see Note 1) 

Vee = 4.5 V to 5.5 V, 

eL = 50 pF, 

FROM TO 
R1 = 500 Q, 

PARAMETER 
(lNPUTI (OUTPUT) 

R2 = 500 Q, 

TA ;= MIN to MAX 

SN54ALS580 SN74ALS580 

MIN MAX MIN MAX 

tPLH 
D 6 3 21 3 18 

tpHL 3 15 3 14 

tpLH 
C Q 8 29 8 22 

tPHL 8 22 8 21 

tpZH DC Q 4 21 4 18 

tpZL 4 21 4 18 

tpHZ DC 6 2 10 2 8 

tpLZ 3 15 3 13 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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UNIT 
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ns 

ns 

ns 

1283 



1283 

TYPES SN54AS573, SN54AS580, SN74AS573, SN74AS580 
OCTAL D·TYPE TRANSPARENT LATCEHS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ................ ' ....................................... , ...... 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54AS573, SN54AS580 ..................... - 55 °e to 125 °e 

SN74AS573,SN74AS580 ......................... 00eto70oe 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54AS573 SN74AS573 

SN54AS580 SN74AS580 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOl Low-level output current 32 48 mA 

I 'AS573 5.5 4.5 
tw Pulse duration, enable e high I 'AS580 3 2 

ns 

tsu Setup time, data before enable et 2 2 ns 

th Hold time, data after enable e t 3 3 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS573 SN74AS573 

PARAMETER TEST CONDITIONS SN54AS580 SN74AS580 UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

Vee = 4,5 V to 5.5 V, IOH = -2 mA Vee- 2 Vee- 2 

VOH Vee = 4,5 V, IOH = -12 mA 2.4 3.2 V 

Vee = 4.5 V, IOH = -15 mA 2.4 3,3 

Vee = 4,5 V, IOL = 32 mA 0.28 0,5 
VOL V 

Vee = 4,5 V, IOL = 48 mA 0.33 0,5 

IOZH Vee = 5,5 V, Vo = 2,7 V 50 50 /lA 

IOZl Vee = 5,5 V, Vo = 0.4 V -50 -50 /lA 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 /lA 

IlL Vee = 5,5 V, VI = 0.4 V -0.5 -0.5 mA 

lot Vee = 5,5 V, Vo = 2,25 V -30 -112 -30 -112 mA 

Outputs high 56 93 56 93 

'AS573 Outputs low 55 90 55 90 

Outputs disabled 65 106 65 106 
lee Vee = 5.5 V mA 

Outputs high 62 100 62 100 

'AS580 Outputs low , 65 106 65 106 

Outputs disabled 71 115 71 115 

t All typical values are at Vee = 5 V, TA = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS' 
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TYPES SN54AS573, SN54AS580, SN74AS573, SN74AS580 
OCTAL O·TYPE TRANSPARENT LATCHES WITH 3·STATE OUTPUTS 

, AS573 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO R1 = 500 O. 

(INPUT) (OUTPUT) R2 = 500 O. 

TA = MIN to MAX 

SN54AS573 SN74AS573 

MIN MAX MIN 

tpLH 3 9 3 
0 Q 

3 7 3 tpHL 

tpLH 6 14 6 
C Q 

9 tpHL 4 4 

tpZH 5C 
2 8 2 

Q 
tpZL 4 11 4 

tPHZ 5C 
2 8 2 

Q 
2 8 tpLZ 2 

, AS580 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO Rl = 500 O. 
PARAMETER 

(OUTPUT) R2 = 500 O. (INPUT) 

TA = MIN to MAX 

MAX 

6 

6 

11.5 

7.5 

6.5 

9.5 

6.5 

7 

SN54AS580 SN74AS580 

MIN 

tPLH Q 
3 

0 
tpHL 3 

tpLH Q 
5 

C 
tpHL 4 

tpZH OC Q 
2 

tpZL 4 

tpHZ OC Q 2 

tpLZ 2 

NOTE 1: For load circuit and voltage waveforms. see page 1·12. 
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MAX MIN MAX 

10 3 7.5 

7.5 3 7 

12 5 9 

8.5 4 8 

7.5 2 6.5 

10.5 4 9.5 

7.5 2 6.5 

8 2 7 

UNIT 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns 

ns 

ns 
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TYPES SN54ALS574, SN54ALS575, SN54AS574, SN54AS575 
SN74ALS574~SN74ALS575, SN74AS574,SN74AS575 

OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS WITH 3·STATE OUTPUTS 

• 3·State Buffer· Type Noninverting Outputs Drive 
Bus-Lines Directly 

• Bus-Structured Pinout 

o Buffered Control Inputs 

• 'ALS575 and 'AS575 Have Synchronous Clear 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

description 

These 8-bit registers feature three-state outputs designed 
specifically for bus driving. They are particularly ,suitable for 
implementing buffer registers. I/O ports. bidirectional bus drivers, 
and working registers. 

The eight edge-triggered D-type flip-flops enter data on the low­
to-high transition of the clock. The' ALS575 and' AS575 may be 
synchronously cleared by taking the CLR input low. 

The output-control does not affect the internal operation of the 
flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 

The SN54ALS' and SN54AS' devices are characterized for 
operation over the full military temperature range of - 55 °C to 
125 °C. The SN74ALS' and SN74AS' devices are characterized 
for operation from 0 °C to 70 o C. 

FUNCTION TABLES 
'ALS574, 'AS574 

(EACH FLIP-FLOP) 

INPUTS OUTPUT 

OC CLK 0 Q 

L t H H 

'ALS575, 'AS575 

(EACH FLIP-FLOP) 

INPUTS OUTPUT 

OC CLR CLK 0 Q 

L L t X L 

02661. JUNE 1982-REVISEO OECEM8ER 1983 

SN54ALS574. SN54AS574 ..• J PACKAGE 

SN74ALS574. SN74AS574 ••. N PACKAGE 

(TOP VIEW) 

oc 20 VCC 
10 19 10 
20 3 18 20 
30 17 30 
40 16 40 
50 6 15 50 
60 14 60 
70 13 70 
80 9 12 80 

GNO 10 11 ClK 

SN54ALS574. SN54AS574 .•. FH PACKAGE 

SN74ALS574. SN74AS574 ... FN PACKAGE 

(TOP VIEW) 

u 
~ elg ~~ 
3 2 1 20 19 

SN54ALS575.SN54AS575 ..• JTPACKAGE 
SN74ALS575. SN74AS575 ... NT PACKAGE 

(TOP VIEW) 

ClR 24 VCC 
oc 23 NC 
10 3 22 10 
20 4 21 20 
30 20 30 
40 19 40 
50 18 50 
60 17 60 
70 9 16 70 
80 10 15 80 
NC 11 14 ClK 

GNO 12 13 NC 

en 
!:: 
::> 
u 
a:: 
u 
en 
<t 
C 

SN54ALS575, SN54AS575 .•• FH PACKAGE 2 L t L L 

L L X QO 

L H t H H 

L H t L L 

H X X Z L 

H 

H L 

X X 

X 00 
X Z 

TEXAS 
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SN74ALS575, SN74AS575 ... FN PACKAGE <t 

20 5 25 

30 6 24 

40 7 23 

NC 22 

50 21 

60 10 20 

70 11 19 

NC - No internal connection 

20 
30 
40 
NC 
50 
60 
70 

en 
-I 
<t 

Copyright © 1982 by Texas Instruments Incorpor,ated 
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TYPES SN54ALS574, SN54ALS575, SN54AS574, SN54AS575 
SN74ALS574, SN74ALS575, SN74AS574, SN74AS575 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

logic symbols 

elK 

10 

20 

3D 

40 

50 

'AlS574, 'AS574 

logic diagrams (positive logic) 

'AlS574, 'AS574 

20(3) 

30(4) 

40(5) 

50 
(6) 

60(7) 

70(8) 

80(9) 

70 

SO 

'AlS575, 'AS575 

oc 
ClK 

CIA 

10 

20 
(4) 

3D 
(5) 

40 
(6) 

50 
(7) 

60 
(8) 

70 
(9) 

80 
(10) 

'AlS575, 'AS575 

OC ,;.;;(2;.;.) _____ q 

10 (3) 

20 (4) 

3D (5) 

40 (6) 

50 (7) 

(8) 
60 

(9) 
70 

(22) 10 

(21) 20 

(20) 30 

(19) 40 

(18) 50 

(17) 60 

(16) 70 

(15) 80 

Pin numbers shown are for J and N packages. Pin numbers shown are for JT and NT packages. 
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TYPES SN54ALS574, SN54ALS575, SN74ALS574, SN74ALS575 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS574, SN54ALS575 ................... - 55°C to 125°C 

SN74ALS574,·SN74ALS575 ....................... 0 °e to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54ALS574 SN74ALS574 

SN54ALS575 SN74ALS575 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -1 -2.6 mA 

10l low-level output current 12 24 mA 

Clock frequency 
'AlS574 0 30 0 35 

fclock MHz 
'AlS575 0 25 0 30 

'AlS574 elK high or low 16.5 14 
tw Pulse duration ns 

'AlS575 elK high or low 20 16.5 

Setup time 
Data 15 15 

tsu 
before elK t 'AlS575 I elR high 20 20 ns 

lelR low 15 15 

Hold time Data 4 0 
th 

after elK t 'AlS575 lelR 0 0 
ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS574 SN74ALS574 

PARAMETER TEST CONDITIONS SN54ALS575 SN74ALS575 UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, 10H = -0.4 mA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, 10H = -1 mA 2.4 3.3 V 

Vee = 4.5 V, 10H = -2.6 mA 2.4 3.2 

VOL 
Vee = 4.5 V, 10l = 12 mA 0.25 0.4 0.25 0.4 

Vee = 4.5 V, 
V 

10l = 24 mA 0.35 0.5 

10ZH Vee = 5.5 V, Vo = 2.7 V 20 20 p.A 

10Zl Vee = 5.5 V, Vo = 0.4 V -20 -20 p.A 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 p.A 

III Vee = 5.5 V, VI = 0.4 V -0.2 -0.2 inA 

10+ Vee = 5.5 V, Vo = 2.25 V -15 -70 -15 -70 mA 

I Output high 10 17 10 17 

lee Vee = 5.5 V I Outputs low 15 24 15 24 mA 

I Outputs disabled 16 27 16 27 

tAli typical values are at Vee = 5 v, TA = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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TYPES SN54ALS574, SN54ALS575, SN74ALS574, SN74ALS575 
OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

Rl = 5000, 

PARAMETER 
FROM TO R2 = 5000, 

(INPUT) (OUTPUT) TA = MIN to MAX 
SN54ALS574 SN74ALS574 

SN54ALS575 SN74ALS575 

MIN MAX MIN MAX 

fmax 'ALS574 30 35 
'AlS575 25 30 

tplH 
elK Any Q 

4 15 4 14 

tpHL 4 15 4 14 

tpZH 
oe 

4 21 4 18 
Any Q 

tpZl 4 21 4 18 
Any Q 'AlS574 2 10 2 8 

tpHZ 
oe Any Q 'AlS575 2 12 2 10 

tpLZ Any Q 3 15 3 13 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

o flip·f1op signal conventions 

UNIT 

MHz 

ns 

ns 

ns 

It is TI practice to name the outputs and other inputs of a Ootype flip-flop and to draw its logic symbol based on the 
assumption of true data (0) inputs. Then outputs that produce data in phase with the data inputs are called Q and those 
producing complementary data are called Q. An input that causes a Q output to go high or a Q output to go low is called 
Preset; an input that causes a IT output to go high or a Q output to go low is called Clear. Bars are used over these pin 
names (PRE and CLR) if they are active low. 

In some applications it may be advantageous to redesignate the data input is. In that case all the other inputs and 
outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary 
pin numbers are shown in parentheses. 

PRE (5) 
Q ClR 

Q 
ClK Cl ClK Cl 

(6) Q 
i5 (6) Q 

PRE 

Notice that Q and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity 
indicators (~l on PRE and CLR remain since these inputs are still active-low, but that the presence or absence of the 
polarity indicator changes at D, Q, and Q. Of course pin 5 ICi) is still in phase with the data input 15, but now both are 
considered active-low. 
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TYPES SN54AS574, SN54AS575, SN74AS574, SN74AS575 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output . . . . . . . . . . . . . . . . . . . . . . . . .................. 5.5 V 
Operating free-air temperature range: SN54AS574, SN54AS575 ..................... - 55 °e to 125 °e 

SN74AS574,SN74AS575 ......................... OOeto700e 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 6 5 °e to 1 50 °e 

recommended operating conditions 

SN54AS574 SN74AS574 

SN54AS575 SN74AS575 

NOM 
UNIT 

MIN NOM MAX MIN MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOl low-level output current 32 48 mA 

fclock Clock frequency 0 100 0 125 MHz 

ClK high 5 4 
tw Pulse duration 

ClK low 
ns 

3 2 
Setup time Data 3 2 

tsu before ClKt I ClR high or low 
ns 

'AS575 6.5 5.5 

Hold time Data 3 2 
th 

after ClKt 'AlS575 I ClR 0 0 
ns 

TA Operating free-air temperature -55 125 0 70 °c 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) (J) 

SN54AS574 SN74AS574 

PARAMETER TEST CONDITIONS SN54AS575 SN74AS575 

MIN Typt MAX MIN Typt MAX 

VIK VCC = 4.5 V, II = -18 mA -1.2 -1.2 

VCC = 4.5 V to 5.5 V, IOH = -2 mA vCC- 2 VCC-2 

VOH VCC = 4.5 V, IOH = -12 mA 2.4 3.2 

VCC = 4.5 V, IOH = -15 mA 2.4 3.3 

VCC = 4.5 V, IOl = 32 mA 0.29 0.5 
VOL 

VCC = 4.5 V, IOl = 48 mA 0.34 0.5 

IOZH Vce = 5.5 V, Vo = 2.7 V 50 50 

IOZl Vce = 5.5 V, Vo = 0.4 V -50 -50 

II VCC = 5.5 V, VI = 7 V 0.1 0.1 

IIH VCC = 5.5 V, VI = 2.7 V 20 20 

IlL 
OC, ClK, ClR -0.5 -0.5 

Vce = 5.5 V, VI = 0.4 V 
D -3 -2 

loi VCC'" 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

Outputs high 73 116 73 116 

'ASS74 Outputs low 85 134 85 134 

Outputs disabled 84 134 84 134 
lec VCC = 5.5 V 

Outputs high 78 126 78 126 

'AS575 Outputs low 88 142 88 142 

Outputs disabled 88 142 88 142 

t All typical values are at V CC = 5 V, T A = 25°C. 
*T~e output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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TYPES SN54AS574, SN54AS575, SN74AS574, SN74AS575 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

Cl = 50 pF. 

R1 = 500 O. 

FROM TO R2 = 500 O. 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS574 SN74AS574 

SN54AS575 SN74AS575 

MIN MAX MIN 

fmax 100 125 

tpLH 3 11 3 elK Any Q 
tPHL 4 11 4 

tpZH oe 2 7 2 
Any Q 

tpZL 3 11 3 

tpHZ oe 2 7 2 
Any Q 

tpLZ 2 7 2 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS576. SN54ALS577. SN54AS576. SN54AS577 
SN74ALS576. SN74ALS577. SN74AS576. SN74AS577 

OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

• 3-State Buffer-Type Inverting Outputs Drive Bus-Lines 
DirecJly 

• Bus-Structured Pinout 

• Buffered Control Inputs 

• 'ALS577 and 'AS577 Have Synchronous Clear 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

'. Dependa~le Texas Instruments Quality and Reliability 

description 

These 8-bit registers feature three-state outputs designed 
specifically for bus driving. They are particularly suitable for 
implementing buffer registers, I/O ports, bidirectional bus drivers, 
and working registers. 

The eight-bit edge-triggered Ootype flip-flops enter data on the 
low-to-high transition of the clock. 

The output control does not affect the internal operation of the 
flip-flops. Old data can be retained or new data can be entered 
while the outputs are off. 

The SN54ALS' and SN54AS" devices are characterized for 
operation over the full military temperature range of - 55°C to 
1 25°C. The SN74ALS' and SN74AS' devices are characterized 
for operation from OOC to 70°C. 

FUNCTION TABLES 

AlS576.AS576 
lEach Flip-Flop) 

INPUTS OUTPUT 

OC 

L 

L 

L 

H 

OC 

L 

L 

L 

L 

H 

ClK D 

t H 

t L 

L X 

X X 

ALS577. AS577 
lEach Flip-Flop) 

INPUTS 

CLR ClK D 

L t X 

H t H 

H t L 

H L X 

X X X 

a 
L 

H 

00 
Z 

OUTPUT 
Q 

H 

L 

H 

00 
Z 

02661. DECEMBER 19B2 - REVISED DECEMBER 19B3 

SN54ALS576. SN54AS576 , , , J PACKAGE 

SN74ALS576. SN74AS576 ••• N PACKAGE 

(TOPVIEWI 

DC 1 U20 VCC 
10 19 10 
20 
3D 
40 
50 
60 7 

70 
80 

18 20 
17 30 
16 40 
15 50 
14 60 
13 70 
12 BO 

GNO 10 11 ClK 

SN54ALS576. SN54AS576 , •• FH PACKAGE 

SN74ALS576. SN74AS576 .. , FN PACKAGE 

(TOP VIEWI 

3D 4 

40 
50 
60 
70 

u 
~ ~Ig ~I~ 
3 2 1 2019 

9 10111213 

20 
30 
40 
SO 
60 

SN54ALS577. SN54AS577 , , , JT PACKAGE 

SN74ALS577. SN74AS577 .• , NT PACKAGE 

(TOP VIEWI 

......... __ .-

VCC 
NC 
10 
20 
30 
40 
50 
60 
70 
80. 
ClK 
NC 

SN54ALS577. SN54AS577 , , . FH PACKAGE 

SN74ALS577. SN74AS577 , . , FN PACKAGE 

(TOPVIEWI 

20 
3D 
40 
NC 
50 
60 10 

70 11 

~Igld ~ ~~I~ 
4 3 2 1 282726 

12 1314151617 18 

~ ~ ~ ~ ~ dig 

NC - No internal connection 

20 
30 
40 
NC 
50: 
60 
70 

Copyright © 1982 by Texas Instruments Incorporated. 

en 
!:: 
::) 
(.) 
a: 
(.) 

en « 
c 
z « 
en 
-I « 

TEXAS 
INSTRUMENTS 

2-409 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



III 
l> 
r 
tJ) 

l> 
2 
C 
l> 
tJ) 

n 
:lJ 
n 
c 
=i 
tJ) 

TYPES SN54ALS576, SN54ALS577, SN54AS576, SN54AS577 
SN74ALS576, SN74ALS577, SN74AS576, SN74AS577 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

logic symbols 

ClK 

10 

20 

30 

40 

50 

'ALS576, 'AS576 

logic diagrams (positive logic) 

'ALS576, 'AS576 
oc III 

CLK _1_1 1.;..1 -DC>' 

121 
10--'----+-~ 

20 131 

3D 141 

40 (51 

60 (6) 

60 171 

70 (8) 

80 191 

Pin numbers shown are for J and N packages. 

1191 10. 

1181 
20 

1171 
30 

(16) 
40 

(16) 
50 

1141 
60 

1131 io 

1121 
80 

ClK 

ill 

10 

20 

30 

40 

50 

60 

70 

80 

_ (2) 
OC 

eLK 1141 

-Ill 
CLR 

10 
(3) 

20 (4) 

3D 
151 

(6) 
40 

50 
171 

IS) 
60 

191 
70 

'ALS577, 'AS577 

'ALS577. 'AS577 

1101 
SO--~ 

Pin numbers shown are for JT and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

1221 
10 

1211 
20 

(20) 
30 

(19) 
40 

11S1 
60 

1171 
60 

1161 
70 

(15) SO 

Supply voltage, Vee .............................................................. 7 V 
Input voltage ............................................... ' ..............•...... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS', SN54AS' ........................ - 55°C to 125°C 

SN74ALS', SN74AS' ....... : ......•............. 0 °e to 70°C 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ..... 65 °e to 150°C 
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TYPES SN54ALS576, SN54ALS577, SN74ALS576, SN74ALS577 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54ALS576 SN74ALS576 

SN54ALS577 SN74ALS577 

NOM 
UNIT 

MIN NOM MAX MIN MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 -2.6 mA 

10l low-level output current 12 24 mA 

Clock frequency 
'AlS576 0 25 0 30 

fclock 'AlS577 
MHz 

0 25 0 30 

Pulse duration 
elK high or low' AlS576 20 16.5 

tw 
elK high or low 'AlS577 20 16.5 

ns 

Setup time Data 15 15 
tsu 

before elKt elR ('AlS577) 15 
ns 

15 

Hold time Data 4 0 
th 

after elKt ClR ('AlS577) 4 0 
ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlS576 SN74ALS576 

PARAMETER TEST CONDITIONS SN54ALS577 SN74AlS577 UNIT 

MIN TVpt MAX MIN TVpt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

VCC = 4.5 V to 5.5 V, 10H = -0.4 mA vee- 2 vee- 2 

VOH Vee = 4.5 V, 10H = -1 mA 2.4 3.3 V 

Vee = 4.5 V, 10H = -2.6 mA 2.4 3.2 

VOL 
Vee = 4.5 V, 10l = 12 mA 0.25 0.4 

Vee = 4.5 V 
V 

10l = 24 mA 0.35 0.5 

10ZH Vee = 5.5 V, Vo = 2.7V 20 20 JlA 

10Zl Vee = 5.5 V, Vo = 0.4 V -20 -20 JlA 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 JlA 

III Vee = 5.5 V, VI = 0.4 V -0.2 -0.2 mA 

loi: Vee = 5.5 V, Vo = 2.25 V -15 -70 -15 -70 mA 

I Outputs high 10 17 10 17 

lee Vee = 5.5 V L Outputs low 15 24 15 24 mA 

I Outputs disabled 16 27 16 27 

t All typical values are at Vee = 5 v, T A = 25 ae. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output curr~nt, lOS' 
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TYPES SN54ALS576, SN54ALS577, SN74ALS576, SN74ALS577 
OCTAL D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

R1 = 5000, 

PARAMETER 
FROM TO R2 = 5000, 

(INPUT) (OUTPUT) TA = MIN to MAX 
SN54AlS576 SN74ALS576 

SN54AlS577 SN74ALS577 

MIN MAX MIN MAX 

fmax 
'AlS576 25 30 

'AlS577 25 30 

tplH 
Anya 

4 15 4 14 
elK 

tpHl 4 15 4 14 

tpZH OC Any Q 
4 21 4 18 

tpZL 4 21 4 18 

Any Q AlS576 2 10 2 8 
tpHZ Dc Any Q AlS577 2 12 2 10 

tplZ Any Q 3 15 3 13 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS576, SN54AS577, SN74AS576, SN74AS577 
OCTAL D·TYPE EDGE·TRIGGERED FLlP·FLOPS WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AS576 SN74AS576 

SN54AS577 SN74AS571 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOl low-level output current 32 48 mA 

fclock elock frequency 0 100 0 125 MHz 

elK high 5 4 
tw Pulse duration 

elK low 3 2 
ns 

Setup time Data 3 2 
tsu 

before elKt elR ('AS5771 6.5 5.5 
ns 

Hold time Data 3 2 
th 

after elKt elR ('AS5771 0 0 
ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS576 SN74AS576 

PARAMETER TEST CONDITIONS SN54AS577 SN74AS577 UNIT 

MIN TVPt MAX MIN TVpt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

Vee = 4.5 V to 5.5 V, IOH = -2 mA VCC- 2 VCC-2 

VOH Vee - 4.5 V, IOH - -12 mA 2.4 3.2 V 

Vee = 4.5 V, IOH = -15 mA 2.4 3.3 

Vee = 4.5 V, IOl = 32 mA 0.29 0.5 
VOL V 

Vee = 4.5 V IOl = 48 mA 0.33 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 50 50 /LA 

IOZl Vee = 5.5 V, Vo = 0.4 V -50 -50 /LA 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 /LA 
0 -3 -2 

III Vee = 5.5 V, VI = 0.4 V mA 
All other -0.5 -0.5 

lo~ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

Outputs high 77 125 77 125 

'AS576 Outputs low 84 135 84 135 

Outputs disabled 84 135 84 135 
mA lee Vee = 5.5 V 

Outputs high 78 126 78 126 

'AS577 Outputs low 76 123 76 123 

Outputs disabled 88 142 88 142 

t All typical values are at Vee ; 5 V, T A ; 25 ae. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54AS576, SN54AS577, SN74AS576, SN74AS577 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS WITH 3-STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 n. 
FROM TO R2 = 500 n. 

PARAMETER 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS576 SN74AS576 

SN54AS577 SN74AS577 

MIN MAX MIN 

fmax 100 125 

tplH 
elK Any Q 

3 11 3 

tpHl 4 11 4 

tpZH OC Any Q 2 7 2 

tpZL 3 11 3 

tpHZ 
OC Any Q 

2 7 2 

tPlZ 2 7 2 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54ALS620A THRU SN54ALS623A, SN54AS620 THRU SN54AS623 
SN74ALS620A THRU SN74ALS623A, SN74AS620 THRU SN74AS623 

OCTAL BUS TRANSCEIVERS 

• Bus Transceivers in High-Density 20-Pin DIP 
and the New Plastic and Ceramic Chip 
Carriers 

• Local Bus-Latch Capability 

• Choice of True or Inverting Logic 

• Choice of 3-State or Open-Collector Outputs 

• Dependable Texas Instruments Quality and 
Reliability 

DEVICE OUTPUT LOGIC 

'ALS620A, 'AS620 3-State Inverting 

'ALS621A, 'AS621 Open-Collector True 

'ALS622A, 'AS622 Open-Collector Inverting 

'ALS623A, 'AS623 3-State True 

description 

These octal bus· transceivers are designed for 
asynchronous two-way communication between data 
buses. The control function implementation allows for 
maximum flexibility in timing. 

These devices allow data transmission from A bus to 
the B bus or from the B bus to the A bus depending 
upon the logic levels at the enable inputs (G'BA and 
GAB). 

The enable inputs can be used to disable the device 
so that the buses are effectively isolated. 

The dual-enable configuration gives the octal bus 
transceivers the capability to store data by 

02661 .. DECEM8ER 1982-REVISED DECEM8ER 1983 

SN54ALS', SN54AS' ..• J PACKAGE 
SN74ALS', SN74AS' .•. N PACKAGE 

(TOP VIEW) 

GAB Vee 
A1 GBA 
A2 B1 
A3 B2 
A4 B3 
A5 B4 
A6 B5 
A7 B6 
A8 B] 

B8 

SN54ALS', SN54AS' ... FH PACKAGE 
SN74ALS', SN74AS' , •. FN PACKAGE 

(TOP VIEW) 

A3 
A4 
A5 
A6 
A7 

ID U <{ 
N.-<{UID 
<{ <{ t!) > It!) 

B1 
B2 
B3 
B4 
B5 

simultaneous enabling of GBA and GAB. Each output reinforces its input in this transceiver configuration. Thus, when 
both control inputs are enabled and all other data sources to the two sets of bus lines are at high impedance, both 
sets of bus lines (16 in all) will remain at their last states. The 8-bit codes appearing on the two sets of buses will 
be identical for the' AlS621 A, 'AS621 and' AlS623A, , AS623 or complementary for the' ALS620A, 'AS620 and 
, AlS622A, , AS622. 

The -1 versions of the SN74ALS' parts are identical to their standard versions except that the recommended maximum 
tOl is increased to 48 mAo There are no -1 versions of the SN54ALS' parts. 

The SN54' family is characterized for operation over the full military temperature range of - 55 °e to 125°e. The 
SN74' family is characterized for operation from ooe to 70 o e. 

FUNCTION TABLE 

ENABLE INPUTS OPERATION 

GBA 
'ALS620A, 'ALS622A 'ALS621A, 'ALS623A 

GAB 
'AS620, 'AS622 'AS621, 'AS623 

L L B data to A bus B data to A bus 

H H A data to B bus A data to B bus 

H L Isolation Isolation 

L H 
B data to A bus, B data to A bus, 

A data to B bus A data to B bus 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS620A THRU SN54ALS623A. SN54AS620 THRU SN54AS623 
SN74ALS620A THRU SN74ALS623A. SN74AS620 THU SN74AS623 
OCTAL BUS TRANSCEIVERS 

logic symbols 

'ALS620A, 'AS620 

Pin numbers shown are for J and N packages. 

logic diagrams (positive logic) 

'ALS621 A, 'AS621 

'ALS620A, 'AS620 'ALS621A, 'AS621 

il"BA---oQ GBA----01 

GAB GAB 

'ALS622A, 'AS622 'ALS623A, 'AS623 

'ALS622A, 'AS622 'ALS623A, 'AS623 

GBA----d 

.GAB _AI 
Bl AI BI AI Bl 

» r­
fJ) 

» 
:2 
C 
» 
fJ) 

o 
::XJ o 
c 
=i 
fJ) 

A2 

2-416 
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TYPES SN54ALS620A, SN54ALS623A, SN74ALS620A, SN74ALS623A 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: All inputs ............................................................ " 7 V 

110 ports .............................................................. 7 V 
Operating free-air temperature range: SN54ALS620A. SN54ALS623A . . . . . . . . . . . . . .. - 55 °C to 125°ee 

SN74ALS620A. SN74ALS623A .................... ooe to 70 0 e 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°e to 150 °e 

recommended operating conditions 

SN54ALS620A SN74ALS620A 

SN54ALS623A SN74ALS623A UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 rnA 

IOL Low-level output current 
12 24 

48t 
rnA 

TA Operating free-air temperature -55 125 0 70 DC 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS620A-1 and SN74ALS623A-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS620A SN74ALS620A 

PARAMETER TEST CONDITIONS SN54ALS623A SN74ALS623A UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 rnA -1.5 -1.5 V 
Vee = 4.5 V to 5.5 V. IOH = -0.4 rnA Vee-2 Vee-2 

Vee = 4.5 V. IOH = -3 rnA 2.4 3.2 2.4 3.2 
VOH 

Vee = 4.5 V. IOH = -12 rnA 
V 

2 
Vee = 4.5 V. IOH = -15 rnA 2 
Vee = 4.5 V. IOL = 12 rnA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V. IOL = 24 rnA V 
(lOL = 48 rnA for -1 versions) 0.35 0.5 

II 
Control inputs Vee = 5.5 V. VI = 7 V 0.1 0.1 

A or 8 ports' Vee = 5.5 V. VI = 5.5 V 0.1 0.1 
rnA 

IIH 
Control inputs 

Vee = 5.5 V. VI = 2.7V 
20 20 

A or B ports§ 20 20 
",A 

IlL 
Control inputs 

Vee = 5.5 V. 
-0.1 -0.1 

A or B ports§ 
VI = 0.4 V 

-0.1 -0.1 
rnA 

10' Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 rnA 

Outputs hig h 24 39 24 34 

'ALS620A Vee = 5.5 V Outputs low 31 49 31 44 

ICC 
Outputs disabled 33 52 33 47 

rnA 
Outputs high 32 48 32 43 

'ALS623A Vee = 5.5 V Outputs low 39 55 39 50 

Outputs disabled 42 60 42 55 

tAli typical values are at Vee = 5 V. TA = 25°e 
§For 110 ports. the parameters IIH and IlL include the off-state output current. 
'The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 
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TYPES SN54ALS620A, SN54ALS623A, SN74ALS620A, SN74ALS623A 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

• ALS620A switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 
FROM TO R1 = 500 O. 

PARAMETER 
(INPUT) (OUTPUT) R2 = 500 O. 

TA = MIN to MAX 

SN54ALS620A SN74ALS620A 

MIN MAX MIN MAX 

tpLH 
A B 

2 12 2 10 

tpHL 2 12 2 10 

tpLH 
B 

2 
A 

12 2 10 

tpHL 2 12 2 10 

tpZH 
GBA 

3 23 3 17 
A 

tpZL 5 31 5 25 

tpHZ 
GBA 

2 
A 

14 2 12 

tpLZ 3 22 3 18 

tpZH 
GAB B 

3 23 3 18 

tpZL 5 31 5 25 

tpHZ 
GAB 

2 14 2 12 
B 

tpLZ 3 22 3 18 

• ALS623A switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO R1 = 500 O. 

(INPUT) (OUTPUT) R2 = 500 O. 

TA = MIN to MAX 

SN54ALS623A SN74ALS623A 

MIN MAX MIN MAX 

tPLH 
A 

2 15 2 13 
B 

tpHL 3 13 3 11 

tpLH 
B 

2 15 2 13 
A 

tPHL 3 13 3 11 

tpZH 
GBA 

5 25 5 22 
A 

tpZL 5 25 5 22 

tpHZ 
GBA 

2 19 2 16 
A 

tPLZ 2 23 2 19 

tpZH 
GAB B 

5 25 5 22 

tpZL 5 25 5 22 

tpHZ 
GAB B 

2 19 2 16 

tPLZ 2 23 2 19 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54ALS621A, SN54ALS622A, SN74ALS621A, SN74ALS622A 
OCTAL BUS TRANSCEIVERS WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ................................................................. 7 V 
Input voltage: All inputs and I/O ports ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS621A, SN54ALS622A ................. -55°C to 125°C 

SN74ALS621A, SN74ALS622A ..................... ooe to ?OOe 
Storage temperature range ........................................ '. . . . . . . . .. - 65°C to ·150 °e 

recommended operating conditions 

SN54ALS621A SN74ALS621A 

SN54ALS622A SN74ALS622A UNIT 

MIN NOM MAX MIN NOM MAX 

Vec Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

10L 
12 24 

Low-Iavel output current 
48t 

rnA 

TA Operating free-air temperature -55 125 0 70 °C 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS621A·1 and SN74ALS622A·1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS621A SN74ALS621A 

PARAMETER TEST CONDITIONS SN54ALS622A SN74ALS622A UNIT 

MIN TYP:j: MAX MIN TYPi MAX 

VIK Vec = 4.5 V, II = -18 rnA -1.5 -1.5 V 

10H Vce = 4.5 V, VOH = 5.5 V 0.1 0.1 rnA 

Vee = 4.5 V, 10L = .12 rnA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V, 10L = 24 rnA V 
0.35 0.5 

(lOL = 48 rnA for -1 versions) 

Control inputs Vec = 5.5 V, VI = 7 V 0.1 0.1 
II rnA 

A or B ports Vee = 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH A or B ports§ 

Vee = 5.5 V, VI = 2.7 V 
20 20 

",A 

Control inputs -0.1 -0.1 
rnA IlL 

A or B portS§ 
Vce = 5.5 V, VI = 0.4 V 

-0.1 -0.1 
Outputs high 29 45 29 40 

'ALS621A Vce = 5.5 V 
Outputs low 35 53 35 48 

ICC rnA 
Outputs high 11 20 11 15 

'ALS622A Vec = 5.5 V 
Outputs low 20 33 20 28 

iA11 typical values are at Vee = 5 V, TA = 25°C. 
§For I/O ports, the parameters IIH and IlL include the off-state output current. 
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TYPES SN54ALS621A, SN54ALS622A, SN74ALS621A, AN74ALS622A 
OCTAL BUS TRANCEIVERS WITH OPEN·COLLECTOR OUTPUTS 

'ALS621 A switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO RL = 680 Q. 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS621A SN74ALS621A 

tpLH 
A B 

tPHL 

tpLH 
B A 

tpHL 

tPLH 
GBA A 

tpHL 

tpLH 
GAB B 

tPHL 

'ALS622A switching characteristics (see Note 1) 

-» 
r­
(Jl 

» 
:2 
C 

PARAMETER 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

FROM TO 

(INPUT) (OUTPUT) 

A B 

B A 

GBA A 

GAB B 

» NOTE 1: For load circuit and voltage waveforms. see page 1-12. 

(Jl 
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MIN MAX MIN MAX 

10 45 10 33 

5 24 5 20 

10 45 10 33 

5 24 5 20 

10 47 10 39 

12 40 12 35 

10 47 10 39 

12 40 12 35 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

RL = 680 n. 
TA = MIN to MAX 

SN54ALS622A SN74ALS622A 

MIN MAX MIN MAX 

8 42 B 35 

5 23 5 19 

8 42 8 35 

5 23 5 19 

8 45 8 38 

10 40 10 35 

8 45 8 38 

10 40 10 35 
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TYPES SN54AS620, SN54AS623, SN74AS620, SN74AS623 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage: All inputs ............................................................. 7 V 

110 ports .................. '.' ........................................ 5.5 V 
Operating free-air temperature range: SN54AS620, SN54AS623 ...................... - 55 DC to 125°C 

SN74AS620,SN74AS623 .......................... OOCto70oC 
Storage temperature range ................................................. - 65 DC to 1 50°C 

recommended operating conditions 

SN54AS620 SN74AS620 

SN54AS623 SN74AS623 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOL Low-level output current 48 64 mA 
TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS620 SN74AS620 

PARAMETER TEST CONDITIONS SN54AS623 SN74AS623 UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 
Vee = 4.5 V to 5.5 V, IOH = -2 mA Vee-2 Vee-2 

Vee = 4.5 V, IOH = -3mA 2.4 3.2 2.4 3.2 
VOH 

Vee = 4.5 V, IOH = -12 mA 
V. 

2.4 
Vee = 4.5 V, IOH = -15 mA 2.4 

VOL 
Vee = 4.5 V, IOL = 48 mA 0.30 0.55 
Vee = 4.5 V, IOL = 64 mA 

V 
0.35 0.55 

II 
Control inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 

A or B ports Vee = 5.5 V, VI = 5.5 V 0.1 
mA 

0.1 

IIH 
Control inputs 

Vee = 5.5 V, VI = 2.7V 
20 20 

A or B ports t 50 50 
jJA 

IlL 
Control inputs 

Vee = 5.5 V, VI = 0.4 V 
-0.5 -0.5 

A or B ports t -0.75 -0.75 
mA 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

Outputs high 35 57 35 57 

'AS620 Vee = 5.5 V Outputs low 74 122 74 122 

ICC 
Outputs disabled 48 77 48 77 

mA 
Outputs high 57 57 

'AS623 Vee = 5.5 V Outputs low 116 116 

Outputs disabled 71 71 

tAli typical values are at VCC2 = 5 V, TA = 250C. 

tFor 1/0 ports, the parameters IIH and IlL include the off·state output current. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true Short-circuit output current, lOS' 
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TYPES SN54AS620. SN54AS623. SN74AS620. SN74AS623 
OCTAL .BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

, AS620 switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 Q. 

R2 = 500 Q. 

TA = MIN to MAX 

SN54AS620 SN74AS620 

tpLH 

tpHL 
A B 

tPLH 

tpHL 
B A 

tpZH 

tpZL 
GBA A 

tpHZ 
GBA 

tpLZ 
A 

tpZH 

tpZL 
GAB B 

tPHZ 
tpLZ 

GAB B 

, AS623 switching characteristics (see Note 1) 

~ 
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PARAMETER 
FROM 

(INPUT) 

tpLH 

tpHL 
A 

tPLH 
B 

tpHL 

tpZH 
GBA 

tpZL 

tpHZ 
GBA 

tpLZ 

tpZH 

tPZL 
GAB 

tPHZ 

tpLZ 
GAB 

tAli typical values are at Vee = 5 V. TA = 25°e. 

TO 

(OUTPUT) 

B 

A 

A 

A 

B 

B 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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MIN MAX MIN MAX 

1 8 1 7 

2 7 2 6 

1 8 1 7 

2 7 2 6 

2 8.5 2 8 

2 10 2 9 

1 7.5 1 6 

2 15 2 12 

2 9 2 8 

2 10.5 2 9 

1 6.5 1 6 

2 16 2 13 

VCC = 4.5 V to 5.5 V. 

CL = 50 pF. 
R1 = 500 Q. 

R2 = 500 Q. 

TA = MIN to MAX 

SN54AS623 SN74AS623 

MIN TVPt MAX MIN TVPt .MAX 

5 5 

5 5 

5 5 

5 5 

4 4 

6 6 

4 4 

5 5 

5 5 

7 7 

4 4 

5 5 
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TYPES SN54AS621, SN54AS622, SN74AS621, SN74AS622 
OCTAL BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, V CC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................... 7 V 
Input voltage: All inputs and 1/0 ports .................................................... 7 V 
Operating free-air temperature range: SN54AS621, SN54AS622 ........................ - 55°C to 125°C 

SN74AS621,SN74AS622 .....................•.... OOCto70°C 
Storage temperature range ................................................. - 65°C to 1 50°C 

recommended operating conditions 

SN54AS621 SN74AS621 

SN54AS622 SN74AS622 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 
VIH High-level input voltage 2 2 V 
VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL Low-level output current 48 64 mA 
TA Operating free-air temperature -55 125 0 70 °C 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS621 SN74AS621 
PARAMETER TEST CONDITIONS SN54AS622 SN74AS622 UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vec = 4.5 V. II = -18 mA -1.2 -1.2 V 
10H VCC = 4.5 V. VOH = 5.5 V 0.1 0.1 mA 

VOL 
Vce = 4.5 V, 10L = 48 mA . 0.25 0.5 

V 
VCC = 4.5 V. 10L = 64 mA 0.35 0.5 

II 
Control inputs VCC = 5.5 V. VI = 7 V 0.1 0.1. 
A or B ports VCC = 5.5 V, VI = 5.5 V 0.1 

mA 
0.1 

IIH 
Control inputs 

VCC = 5.5 V. VI = 2.7V 
20 20 

A or B portst 20 20 
jlA 

IlL 
Control inputs 

VCC = 5.5 V, VI = 0.4 V 
-0.5 -0.5 

A or B portst -0.5 -0.5 
mA 

'AS621 VCC = 5.5 V 
Outputs high 48 79 48 79 

Outputs low 116 189 116 189 
Ice 

Outputs high 25 25 
mA 

'AS622 Vce = 5.5 V 
Outputs low 62 62 

t All typical valueS" are at Vee = 5 V. TA = 25°e 
iFor I/O ports. the parameters IIH and IlL include the off-state output current. 
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TYPES SN54AS621, SN54AS622, SN74AS621, SN74AS622 
OCTAL BUS TRANSCEIVERS WITH OPEN·COLLECTOR OUTPUTS 

I AS621 switching characteristics (see Note 1) 

I 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

RL = 680 n. 

TA = MIN to MAX 

SN54AS621 SN74AS621 

tpLH 
A B 

tpHL 

tpLH B A 
tPHL 

tpLH GBA A 
tpHL 

tpLH GAB B 
tpHL 

I AS622 switching characteristics (see Note 1) 

~ 
~ 
r­
CJ) 

~ 
2 
C 

PARAMETER 
FROM 

(INPUT) 

tPLH 

tpHL 
A 

tpLH 

tpHL 
B 

tpLH 
GBA 

tpHL 

tpLH 
GAB 

tpHL 

tAli typical values are at Vee = 5 V. TA = 25°e. 

TO 

(OUTPUT) 

B 

A 

A 

B 

~ 
CJ) 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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MIN MAX MIN MAX 

5 28.5 5 24 

1 8.5 1 7.5 

5 23 5 21 

1 8.5 1 7.5 

5 24 5 21 

1 10 1 9 

5 26 5 22 

1 11 1 10 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

RL = 680 Q. 

TA = MIN to MAX 

SN54AS622 SN74AS622 

MIN TYPt MAX MIN TYPt MAX 

20 20 

6 6 

20 20 

6 6 

22 22 

8 8 

23 23 

9 9 
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TYPES SN54ALS632 THRU SN54ALS635. SN74ALS632 THRU SN74ALS635 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

• Detects and Corrects Single· Bit Errors 

o Detects and Flags Dual-Bit Errors 

• Built-In Diagnostic Capability 

o Fast Write and Read Cycle Processing Times 

• Byte-Write Capability . . . 'ALS632 and 'ALS633 

o Dependable Texas Instruments Quality and Reliability 

DEVICE PACKAGE BYTE-WRITE OUTPUT 

'ALS632 52-pin yes 3-State 

'ALS633 52-pin yes Open-Collector 
'ALS634 48-pin no 3-State 

'ALS635 48-pin no Open-Collector 

description 

The' ALS632 through' ALS635 devices are 32-bit parallel 

error detection and correction circuits (EDACs) in 52-pin 

('ALS632 and 'ALS633) or 48-pin ('ALS634 and 'ALS635), 

600-mil packages. The EDACs use a modified Hamming 

code to generate a 7-bit check word from a 32-bit data 
word. This cheek word is stored along with the data word 

during the memory write cycle. During the memory read 

cycle, the 39-bit words from memory are processed by the 

EDACs to determine if errors have occurred in memory. 

Single-bit errors in the 32-bit data word are flagged and 
corrected. 

Single-bit errors in the 7-bit check word are flagged, and 

the CPU sends the EDAC through the correction cycle even 

though the 32-bit data word is not in error. The correction 

cycle will simply pass along the original 32-bit data word 
in this case and produce error syndrome bits to pinpoint the 

error-generating location. 

Dual-bit errors are flagged but not corrected. These errors 

may occur in any two bits of the 39-bit word from memory 

(two errors in the 32-bit data word, two errors in the 7-bit 

check word, or one er~or in each word). The gross-error 

condition of all lows or all highs from memory will be 

detected. Otherwise, errors in three or more bits of the 

39-bit word are beyond the capabilities of these devices to 

detect. 

02661, OECEMBER 1982 - REVISEO DECEMBER 1983 

'ALS632, 'ALS633, •.. JD PACKAGE 
(TOP VIEW) 

LEOBO 52 Vcc 
MERR 51 Sl 

ERR 50 SO 
OBO 49 OB31 
OBl 48 OB30 
OB2 47 OB29 
OB3 46 OB28 
OB4 45 OB27 
OB5 44 OB26 

OEBO 10 OEB3 
OB6 OB25 
OB7 OB24 
GNO GNO 
OB8 OB23 
OB9 OB22 

OEBl OEB2 
OB10 OB21 
OB11 OB20 
OB12 OB19 
OB13 OB18 
OB14 OB17 
OB15 OB16 

CB6 CBO 
CB5 CBl 
CB4 CB2 

OECB CB3 

'ALS634, 'ALS635 .... JD PACKAGE 
(TOP VIEW) 

MERR VCC 
ERR S1 
OBO SO 
OBl OB31 
OB2 OB30 
OB3 OB29 
OB4 OB28 
OB5 OB27 

OEOB 9 OB26 
OB6 10 OB25 -
OB7 11 38 OB24 
GNO 12 GNO 
OB8 13 OB23 
OB9 14 OB22 

OB10 15 OB21 
OBll OB20' 
OB12 OB19 
OB13 OB18 
OB14 OB17 
OB15 OB16 

CB6 CBO 
CB5 CBl 
CB4 CB2 

OECB CB3 

FOR CHIP CARRIER INFORMATION, 
CONTACT THE FACTORY 

Read-modify-write (byte-control) operations can be performed with the' ALS632 and' ALS633 EDACs by using output 

latch enable, ITBBb, and the individual OEBO thru OEB3 byte control pins. 

Diagnostics are performed on the EDACs by controls and internal paths that allow the user to read the contents of 

the DB and CB input latches. These will determine if the failure occurred in memory or in the EDAC. 
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TYPES SN54ALS632 THRU SN54ALS635, SN74ALS632 THRU SN74ALS635 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

TABLE 1 - WRITE CONTROL FUNCTION 

MEMORY EDAC CONTROL 
DB CONTROL DB OUTPUT LATCH CB 

OEBn OR 
CYCLE FUNCTION Sl SO 

DATA I/O (' ALS632,' ALS633) CHECK I/O CONTROL 

OEDB IEoBo OECB 

'Write 
Generate 

check word 
L L Input H X 

Output 

check bitst 
L 

tSee Table 2 for details on check bit generation. 

memory write cycle details 

ERROR FLAGS 

ERR MERR 

H H 

During a memory write cycle, the check bits (CBO thru CB6) are generated internally in the EDAC by seven 16-input 
parity generators using the 32-bit data word as defined in Table 2. These seven check bits are stored in memory along 
with the original 32-bit data word. This 32-bit word will later be used in the memory read cycle for error detection 
and correction. 

TABLE 2 - PARITY ALGORITHM 

CHECK WORD 32-BIT DATA WORD 

BIT 31 3029282726252423 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
eBa X X X X X X X X X X X X X X X X 
CBl X X X X X X X X X X X X X X X X 
CB2 X X X X X X X X X X X X X X X X 
CB3 X X X X X X X X X X X X X X X X 
CB4 X X X X X X X X X X X X X X X X 
CB5 X X X X X X X X X X X X X X X X 
CB6 X X X X X X X X X X X X X X X X 

The seven check bits are parity bits derived from the matrix of data bits as indicated by "X" for each bit. 

error detection and correction details 

During a memory read cycle, the 7-bit check word is retrieved along with the actual data. In order to be able to determine 
whether the data from memory is acceptable to use as presented to the bus, the error flags must be tested to determine 
if they are at the high level. 

The first case in Table 3 represents the normal, no-error conditions. The EDAC presents highs on both flags. The next 
two cases of single-bit errors give a high on MERR and a low on ERR, which is the signal for a correctable error, and 
the EDAC should be sent through the correction cycle. The last three cases of double-bit errors will cause the EDAC 
to signal lows on both ERR and MERR, which is the interrupt indication for the CPU. 

TABLE 3 - ERROR FUNCTION 

Total Number of Errors Error Flags 
Data Correction 

32-Bit Data Word 7-Bit Check Word ERR MERR 
0 a H H Not applicable 

1 0 L H Correction 

0 1 L H Correction 

1 1 L L Interrupt 

2 0 L L Interrupt 

0 2 L L Interrupt 

2-426 TEXAS 
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TYPES SN54ALS632 THRU SN54ALS635, SN74ALS632 THRU SN74ALS635 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

Error detection is accomplished as the 7-bit check word and the 32-bit data word from memory are applied to internal 
parity generators/checkers. If the parity of all seven groupings of data and check bits are correct, it is assumed that 
no error has occurred and both error flags will be high. 

If the parity of one or more of the check groups is incorrect, an error has occurred and the proper error flag or flags 
will be set low. Any single error in the 32-bit data word will change the state of either three or five bits of the 7-bit 
check word. Any single error in the 7-bit check word changes the state of only that one bit. In either case, the single 
error flag (ERR) will be set low while the dual error flag (MERR) will remain high. 

Any two-bit error will change the state of an even number of check bits. The two-bit error is not correctable since 
the parity tree can only identify single-bit errors. Both error flags are set low when any two-bit error is detected. 

Three or more simultaneous bit errors can cause the EDAC to believe that no error, a correctable error, or an uncorrectable 
error has occurred and will produce erroneous results in all three cases. It should be noted that the gross-error conditions 
of all lows and all highs will be detected. 

MEMORY EDAC 

CYCLE FUNCTION 

Read Read & flag 

latch input 

Read data & check 

bits 

Output 

Read corrected data 

& syndrome bits 

tSee Table 3 for error description. 

:1:See Table 5 for error location. 

TABLE 4 - READ. FLAG. AND CORRECT FUNCTION 

CONTROL 
DB CONTROL DB OUTPUT lATCH CB 

OEBn OR 
ERROR FLAGS 

DATA 1/0 (' AlS632,' AlS633) CHECK 1/0 CONTROL 
ERR MERR S1 SO 

OEDB lEDBO OECB 

H l Input H X Input H Enabledt 

latched latched 

H H input H L input H Enabledt 

data check word 

Output Output 

H H corrected L X syndrome L Enabledt 

data word bitst 

As the corrected word is made available on the data 110 port (DBa thru DB31), the check word 110 port (CBO thru 
CB6) presents a 7-bit syndrome error code. This syndrome error code can be used to locate the bad memory chip. 
See Table 5 for syndrome decoding. 
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TYPES SN54ALS632 THRU SN54ALS635, SN74ALS632 THRU SN74ALS635 
32·BIT PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

TABLE 5 - SYNDROME DECODING 

SYNDROME BITS 
ERROR 

SYNDROME BITS 
ERROR 

SYNDROME BITS 
ERROR 

SYNDROME BITS 
ERROR 

6 5 4 3 2 1 0 6 5 4 3 2 1 0 6 5 4 3 2 1 0 6 5 4 3 2 1 0 
L L L L L L L unc L H L L L L L 2-bit H L L L L L L 2-bit H H L L L L L unc· 
L L L L L L H 2-bit L H L L L L H unc H L L L L L H unc H H L L L L H 2-bit 
L L L L L H L 2-bit L H L L L H L DB7 H L L L L H L unc H H L L L H L 2-bit 

L L L L L H H unc L H L L L H H 2-bit H L L L L H H 2-bit H H L L L H H OB23 

L L L L H L L 2-bit L H L L H L L OB6 H L L L H L L unc H H L L H L L 2-bit 

L L L L H L H unc L H L L H L H 2-bit H L L L H L H 2-bit H H L L H L H OB22 

L L L L H H L unc L H L L H H L 2-bit H L L L H H L 2-bit H H L L H H L OB21 

L L L L H H H 2-bit L H L L H H H OB5 H L L L H H H unc H H L L H H H 2-bit 
L L L H L L L 2-bit L H L H L L L OB4 H L L H L L L unc H H L H L L L 2-bit 

L L L H L L H unc L H L H L L H 2-bit H L L H L L H 2·bit H H L H L L H OB20 

L L L H L H L OB31 L H L H L H L 2-bit H L L H L H L 2-bit H H L H L H L OB19 
L L L H L H H 2-bit L H L H L H H OB3 H L L H L H H OB15 H H L H L H H 2-bit 

L L L H H L L unc L H L H H L L 2-bit H L L H H L L 2-bit H H L H H L L OB18 

L L L H H L H 2-bit L H L H H L H OB2 H L L H H L H unc H H L H H L H 2-bit 
L L L H H H L 2-bit L H L H H H L unc H L L H H H L OB14 H H L H H H L 2-bit 

L L L H H H H OB30 L H L H H H H 2-bit H L L H H H H 2-bit H H L H H H H CB4 

L L H L L L L 2-bit L H H L L L L OBO H L H L L L L unc H H H L L L L 2-bit 

L L H L L L H unc L H H L L L H 2-bit H L H L L L H 2-bit H H H L L L H OB16 

L L H L L H L OB29 L H H L L H L 2-bit H L H L L H L 2-bit H H H L L H L unc 

L L H L L H H 2-bit L H H L L H H unc H L H L L H H OB13 H H H L L H H 2-bit 
L L H L H L L OB28 L H H L H L L 2-bit H L H L H L L 2-bit H H H L H L L OB17 

L L H L H L H 2-bit L H H L H L H OB1 H L H L H L H OB12 H H H L H L H 2-bit 

L L H L H H L 2-bit L H H L H H L unc H L H L H H L OB11 H H H L H H L 2-bit 

L L H L H H H OB27 L H H L H H H 2-bit H L H L H H H 2-bit H H H L H H H CB3 
L L H H L L L OB26 L H H H L L L 2-bit H L H H L L L 2-bit H H H H L L L unc 

L L H H L L H 2-bit L H H H L L H unc H L H H L L H OB10 H H H H L L H 2-bit 
L L H H L H L 2-bit L H H H L H L unc H L H H L H L OB9 H H H H L H L 2-bit 

L L H H L H H OB25 L H H H L H H 2-bit H L H H L H H 2-bit H H H H L H H CB2 
L L H H H L L 2-bit L H H H H L L unc H L H H H L L OB8 H H H H H L L 2-bit 

L L H H H L H OB24 L H H H H L H 2-bit H L H H H L H 2-bit H H H H H L H CB1 

L L H H H H L unc L H H H H H L 2-bit H L H H H H L 2-bit H H H H H H L CBO 
L L H H H H H 2-bit L H H H H H H CB6 H L H H H H H CB5 H H H H H H H none 

CB X = error in check bit X 

DB Y = error in data bit Y 

2-bit = double-bit error 

unc = uncorrectable multibit error 

read-modify-write (byte control) operations 

2-428 

The' AlS632 and' AlS633 devices are capable of byte-write operations. The 39-bit word from memory must first 
be latched into the DB and CB input latches. This is easily accomplished by switching from the read and flag mode 
(Sl = H, SO = II to the latch input mode (Sl = H, SO = HI. The EDAC will then make any corrections, if necessary, 
to the data word and place it at the input of the output data latch. This data word must then be latched into the output 
data latch by taking lEDBO from a low to a high. 

Byte control can now be employed on the data word through the OEBO through OEB3 controls. OEBO controls DBO-DB7 
(byte 01, 0EB1 controls DB8-DB15 (byte 1 I, OEB2 controls DB16-DB23 (byte 21, and 0EB3 controls DB24-DB31 (byte 
31. Placing a high on the byte control will disable the output and the user can modify the byte. If a low is placed on 
the byte control, then the original byte is allowed to pass onto the data bus unchanged. If the original data word is 
altered through byte control, a new check word must be generated before it is written back into memory. This is 
easily accomplished by taking control Sl and SO low. Table 6 lists the read-modify-write functions. 
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MEMORY 

CYCLE 

Read 

Read 

Read 

Modify 

Iwrite 

TYPES SN54ALS632 THRU SN54ALS635, SN74ALS632 THRU SN74ALS635 
32-81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

TABLE 6 - READ-MODIFY-WRITE FUNCTION 

DB OUTPUT 
CB ERROR FLAG CONTROL 

OEBnt EDAC FUNCTION BYTEnt LATCH CHECK 1/0 
CONTROL ERR MERR 51 50 

LEDBO 

Read & Flag H L Input H X Input H Enabled 

Latched Latched 
Latch input data 

H H Input H L input H Enabled 
& check bits 

data check word 

Latched Hi-Z H 
Latch corrected r------ -------
data word into H H 

output 
H H 

Output 
Enabled 

data Syndrome L 
output latch / 

word bits 

Input 

Modify appropriate modified H 

byte or bytes & BY TEO Output 
L H H L L ------- ------ H 

generate new Output check word 

check word unchanged L 

BYTEO 

tOEBO controls OBO-OB7 (BYTEO), OEB1 controls OB8-0B15 IBYTE1), OEB2 controls OB16-0B23 (BYTE2), OEB3 controls OB24-0B31 (BYTE3), 

diagnostic operations 

The' ALS632 thru 'ALS635 are capable of diagnostics that allow the user to deter'mine whether the Eo'AC or the 
memory is failing_ The diagnostic function tables will help the user to see the possibilities for diagnostic control. 

In the diagnostic mode (S 1 = L, SO = H), the checkword is latched into the input latch while the data input latch remains 
transparent. This lets the user apply various data words against a fixed known checkword_ If the user applies a diagnostic 
data word with an error in any bit location, the ERR flag should be low. If a diagnostic data word with two errors 

in any bit location is applied, the MERR flag should be low. After the checkword is latched into the input latch, it 
can be verified by taking OECS low _ This outputs the latched checkword. With the' ALS632 and' ALS633, the diagnostic 
data word can be latched into the output data latch and verified. It should be noted that the' ALS634 and' ALS635 
do not have this pass-through capability because they do not contain an output data latch. Sy changing from the 
diagnostic mode (S 1 = L, SO = H) to the correction mode (S 1 = H, SO = H), the user can verify that the EDAC will correct 
the diagnostic data word. Also, the syndrome bits can be produced to verify that the EDAC pinpoints the error location. 
Table 7 ('ALS632 and 'ALS633) and Table 8 ('ALS634 and 'ALS635) list the diagnostic functions .. 
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TYPES SN54ALS632 THRU SN54ALS635, SN74ALS632 THRU SN74ALS635 
32·811 PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

TABLE 7 - 'ALS632, 'ALS633 DIAGNOSTIC FUNCTION 

DB BYTE DB OUTPUT CB 
CONTROL 

EDAC FUNCTION 
S1 

DATA I/O CONTROL LATCH CHECK I/O CONTROL 
SO 

OEBn LEDBO OECB 

Read & flag H L 
Input correct 

data word 
H X 

Input correct 

check bits 
H 

Latch input check 
Input Latched 

word while data 
L H diagnostic H L input H 

input latch remains 
data word t check bits 

transparent 

Latch diagnostic Input Output latched 
L 

data word into L H diagnostic H H ' check bits 

output latch data word t r-------- --H---
Hi-Z 

Latch diagnostic 
Latched Output 

input syndrome L 
data word into H H H H 

diagnostic bits 
input latch 1---------

data word Hi-Z H 

Output diagnostic Output 
Output 

syndrome L 
data word & H H diagnostic L H 

bits 
syndrome bits data word 1-------- -----

Hi-Z H 

Output corrected Output Output 

diagnostic data corrected syndrome L 
H H L L 

word & output diagnostic bits ------- 1-----
syndrome bits data word Hi-Z H 

ERROR FLAGS 

ERR M'ERR 

H H 

Enabled 

Enabled 

Enabled 

Enabled 

Enabled 

tDiagnostic data is a data word with an error in one bit location except when testing the 'M'E'RR error flag. In this case, the diagnostic data word will contain 
errors in two bit locations. 

TABLE 8 - 'ALS634, 'ALS635 DIAGNOSTIC FUNCTION 

CONTROL DB CONTROL DB CONTROL ERROR FLAGS 
EDAC FUNCTION DATA I/O 

OEDB 
CHECK I/O 

OECB ERR MERR S1 SO 

Read & flag H L 
Input correct 

data word 
H 

Input correct 

check bits 
H H H 

Latch input check 
Input 

bits while data Latched input 
input latch remains 

L H diagnostic H 
check bits 

H Enabled 

data word t 
transparent 

Output input 
Input 

Output input 
L H diagnostic H H Enabled 

check bits 
data word t check bits 

Latch diagnostic Latched input Output 
L 

data into H H diagnostic H syndrome bits Enabled r--------- -------input latch data word Hi-Z H 

Output corrected Output corrected Output 
L 

diagnostic H H diagnostic L syndrome bits Enabled 

data word data word 1--------Hi-Z ---H----

tDiagnostic data is a data word with an error in one bit location except when testing the MeRR error flag. In this case, the diagnostic data word will contain 
errors in two bit locations. 
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TYPES SN54ALS632, SN54ALS633, SN74ALS632, SN74ALS633 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

, ALS632, , ALS633 logic diagram (positive logic) 

DECODER 

so 

X/Y J SYNDROME 
0 

~ 
GENERATOR 

o :,..,. - =1 .... 
7 I >1 ~ - 1 3 , I h 

1 h 
- 2 3 ~ CHECK·BIT S1 

2- roo-- GENERATOR P- h 

C 

C 
BO-
B6 

CB 

DB7 

B15 

B23 

,., 

u. 

DBO· 

DB8·D 

DB16·D 

DB24·D B31 .. , 

8 

BO 

B1 

B2 

OE B3 

LED BO 

~ 

A 

8 8 

LATCHES 
~ 

- C1 
7L 7 
, 10 , 

-
BUFFERS U .... C 
~ -+* ~ ... ... 

: EN 

-
'---

8 

8 

8 , 
8 ... 

8 BUFFERS 

<l 
: EN 

""'- * 
8 ... -

" -- ~ " - ~ 
,., - 8 , ,. 

\ 
* 'ALS632 has 3-state (V') check-bit and data outputs. 

MUX ~ 

a 
GO 1~ 
G1 

7 
0 

LATCHES 

C1 

10 

10 ~ 

10 
~ 

10 

LATCHES 

32 
10 

-C C1 

I 

'A LS633 has open-collector (<» check-bit and data outputs. 
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0-- ME'RR ' .. ERROR 

32 ... , 
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TYPES SN54ALS634, SN54ALS635, SN74ALS634, SN74ALS635 
32·811 PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

, ALS634, , ALS635 logic diagram (positive logic) 

2-432 

DECODER 

X/Y .O~---------------------tl SYNDROME 
~ ~ GENERATOR 

so- 1 
o ~ 7 J;;;'l . I 7. =1 
3 I ~ 
1 1------------, 

Sl- 2 3" 
21-

LATCHES 
~ 

'- Cl 
CBO· -41_----4 .. .;.,;7,,,'--4 10 
CB6 . . 

"----

7 

MUX 

BUFFERS K GO 

r---=:::::: 
n CHECK·BIT 
~ GENERATOR ~ 

(See Table 2) 

~ 
32 7 

r=::r- - G1 
, -

~ * "~~':...-r-4""--t 
0ECs -----<~:JI EN 

"----
LATCHES 

'--- Cl 

DBO.DB31 ~+-_...;:3~2,,--_ .... _+-..3....,2,,--"--11 D , , 

32 
32 

BUFFERS 
<l 

'---4---1* 

OEDB------------~~~EN 

*'ALS634 has 3-state ('V) theck-blt and data outputs. 

'ALS635 has open-collector (0) check-bit and data out~uts. 
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TYPES SN54ALS632 THRU SN54ALS635, SN74ALS632 THRU SN74ALS635 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee (see Note 1) ...................................................... 7 V 
Input voltage: eB and DB ........................................................... 5.5 V 

All others . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS632 thru SN54ALS635 ............... , - 55 °e to 125°e 

SN74ALS632 thru SN74ALS635. . . . . . . . . . . . . . . . . . .. aoc to 70 0 e 
Storage temperature range .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 0 e 

recommended operating conditions 

SN54ALS632 SN74ALS632 
THRU THRU 

SN54ALS635 SN74ALS635 
UNIT 

MIN NOM MAX MIN NOM MAX 
VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 
VII Low-level input voltage 0.8 0.8 V 

10H High-level output current 
ERR or MERR -0.4 -0.4 
DB or CB I ' ALS632, • ALS634 -1 -2.6 

mA 

10L Low-level output current 
ERR or MERR 4 8 
DB or CB 12 24 

mA 

tw Pulse duration LEDBO low 25 25 ns 
(1) Data and check word before SOt 

15 10 
(51 =H) 

(2) SO high before LED BOt (51 = H) t 45 45 

(3) LEDBO high before the earlier 0 0 
of SOl. or S1+ t 

(4) LEDBO high before SH (SO=H) 0 0 
tsu Setup time 

(5) Diagnostic data word before S1t 
ns 

(SO=H) 
15 10 

(6) Diagnostic check word before 
15 10 

the later of 51-1- or sot 
(7) Diagnostic data word before 

25 20 i:E'5'BOt (51 =L and SO=H)* 

(8) Read-mode, SO low and 51 high 35 30 
(9) Data and check word after 

sot (51 =H) 
20 15 

Hold time 
(10) Data word after 51 t (SO = H) 20 15 

th 
(11) Check word after the later 

ns 
20 15 

of 51.1. or sot 
(1 2) Diagnostic data word after 

0 0 ITi5Bot (51 =L and SO=H)* 

tcorr Correction time (see Figure 1) 65 58 ns 

TA Operating free-air temperature -55 125 0 70 °C 

tThese times ensure that corrected data is saved in the output data latch. 
tThese times ensure that the diagnostic data word is saved in the output data latch. 
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TYPES SN54ALS632 THRU SN54ALS635, SN74ALS632 THRU SN74ALS635 
32-81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

'ALS632, 'ALS634 electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 

SN54ALS632 SN74ALS632 

PARAMETER TEST CONDITIONS SN54ALS634 SN74ALS634 UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

All outputs Vee = 4.5 V to 5.5 V, IOH = -0.4 rnA vee- 2 VCc-2 

VOH Vee = 4.5 V, IOH = -1 rnA 2.4 3.3 V 
DB or eB 

Vee = 4.5 V, IOH = -2.6 rnA 2.4 3.2 

ERR or MERR 
Vee = 4.5 V, IOL = 4 rnA 0.25 0.4 0.25 0.4 

Vee = 4.5 V, IOL = 8 rnA 0.35 0.5 
VOL 

Vee = 4.5 V, 0.25 
V 

IOL = 12mA 0.25 0.4 0.4 
DB or eB 

Vee = 4.5 V, IOL = 24 rnA 0.35 0.5 

SO or S1 Vee = 5.5 V, V, = 7 V 0.1 0.1 

" 

rnA 
DB or eB Vee = 5.5 V, V, = 5.5 V 0.1 0.1 

"H 
SO or S1 

DB or eB~ 
Vee = 5.5 V, 

20 
V, = 2.7 V 

20 

20 

20 
}LA 

',L 
SO or S1 

Vee = 5.5 V, V, = 0.4 V 
-0.4 -0.4 

DB or eB~ 
rnA 

-0.1 -0.1 

IO§ Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 rnA 

lee Vee =5.5 V, See Note 1 150 250 150 250 rnA 

'ALS633, 'ALS635 electrical characteristics over recommended operating free-air temperature range (unless 
~ otherwise noted) 
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lee 

PARAMETER 

ERR or MERR 

DB or eB 

'ERR or 'jijjE"iffi' 

DB'or eB 

SO or S1 

DB or eB 

SO or S1 

DB or eB~ 

SO or S1 

DB or eB~ 

ERR or MERR 

TEST CONDITIONS 

Vee = 4.5 V, 'I = -18 rnA 

Vee = 4.5 V to 5.5 V, IOH = -0.4 rnA 

Vee = 4.5 V, VOH = 5.5 V 

Vee = 4.5 V, IOL = 4 rnA 

Vee = 4.5 V, IOL = 8 rnA 

Vee = 4.5 V, IOL = 12 rnA 

Vee = 4.5 V, IOL = 24 rnA 

Vee = 5.5 V, V, = 7 V 

Vee = 5.5 V, V, = 5.5 V 

Vee = 5.5 V, V, = 2.7V 

Vee = 5.5 V, V, = 0.4 V 

Vee = 5.5 V, Va = 2.25 V 

Vee = 5.5 V, See Note 1 

t All typical values are at Vec = 5 V, T A = 25°C. 

SN54ALS633 

SN54ALS635 

MIN Typt MAX 

-1.5. 

VCC-2 

0.1 

0.25 0.4 

0.25 0.4 

-30 -112 

150 

~For I/O ports lOA through 0H)' the parameters "H and ',L include the off-state output current. 

SN74ALS633 

SN74ALS635 

MIN Typt MAX 

-1.5 

Vec-2 

0.1 

0.25 0.4 

0.35 0.5 

0.25 0.4 

0.35 0.5 

-30 -112 

150 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

NOTE 1: ICC is measured with SO and 51 at 4.5 V and all CB and DB pins grounded. 

Additional information on these products can be obtained from the factory as it becomes available. 

PRODUCT PREVIEW 
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TYPES SN54ALS632, SN54ALS633, SN74ALS632, SN74ALS633 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

'ALS632 switching characteristics, VCC 
(unlesss otherwise noted) 

4.5 V to 5.5 V, CL 

FROM TO 
PARAMETER TEST CONDITIONS 

(INPUT) (OUTPUT) 

DB and CB ERR 51 =H. 50=L. RL=500 [1 
tpd 

DB ERR 51 =L. 50=H. RL=500 [1 

DB and CB MERR 51 =H. 50=L. RL=500 [1 
tpd 

DB MERR 51 =L. 50=H. RL=500 [1 

tpd 50~ and 51 ~ CB R1 =R2=500 [1 

tpd DB CB 51 = L. 50 = L. R 1 = R2 - 500 [1 

tpd LEDBO~ DB 51 =X. 50=H. R1 =R2=500 [1 

tpd 51t CB 50=H. R1 =R2=500 [1 

ten OECB~ CB 50=H. 51 =X. R1 =R2=500 [1 

tdis OECBt CB 50=H. 51 =X. R1 =R2=500 [1 

ten OEBO thru OEB3 ~ DB 50=H. 51 =X. R1 =R2=500 [1 

tdis OEBO thru OEB3 t DB 50=H. 51 =X. R1 =R2= 500 [1 

'ALS633 switching characteristics, VCC 
(unless otherwise noted) 

4.5 V to 5.5 V, CL 

PARAMETER 
FROM 

(INPUT) 

TO 

(OUTPUT) 
TEST CONDITIONS 

DB and CB ERR 51 = H. 50 = L. RL = 500 [1 
tpd 

DB ERR 51 =L. 50=H. RL=500 [1 

tpd DB and CB MERR 
51 =H. 50=L. RL=500 [1 

51 =L. 50=H. RL =500 [1 

tpd 50~ and 5H CB RL=680 [1 

tpd DB CB 51 - L. 50 - L. RL - 680 [1 

tpd LEDBO~ DB 51 =X. 50=H. RL=680 [1 

tpd 5lt CB 50=H. RL=680 [1 

tpLH OECBt CB 51 =X. 50=H. RL =680 [1 

tpHL OECB~ CB 51 =X. 50=H. RL=680 [1 

tPLH OEBO thru OEB3t DB 51 =X. 50=H. RL=680 [1 

tpHL OEBO thru OEB3 ~ DB 51 =X. 50=H. RL =680 [1 

tAli typical values are at Vee = 5 V. TA = 25°e. 

50 pF, TA MIN to MAX 

SN54ALS632 SN74ALS632 

MIN TYP MAX MIN TYP MAX 

10 43 10 40 

10 43 10 40 

15 67 15 60 

15 67 15 60 

10 60 10 54 

10 60 10 54 

7 35 8 30 

10 60 10 54 

5 30 7 25 

5 30 7 25 

5 30 7 25 

5 30 7 25 

50 pF, TA MIN to MAX 

SN54ALS633 SN74ALS633 

MIN Typt MAX MIN Typt MAX 

26 26 

26 26 

40 40 

40 40 

40 40 

40 40 

26 26 

40 40 

24 24 

24 24 

24 24 

24 24 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS634, SN54ALS635, SN74ALS634, SN74ALS635 
32·811 PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

'ALS634 switching characteristics, VCC = 4.5 V to 5.5 V, CL = 50 pF, TA 

PARAMETER 
FROM TO 

TEST CONDITIONS 
SN54ALS634 

MIN to MAX 

SN74ALS634 
(INPUT) (OUTPUT) MIN TYpt MAX MIN Typt MAX 

DB and CB ERR 
S1 =H. SO=L. RL=500 n 26 26 

tpd 
S1 =L. SO=H. RL=500 n 26 26 

DB and CB MERR 
S1 =H. SO=L. RL=500 n 40 40 

tpd 
Sl =L. SO=H. RL=500!l 40 40 

tpd SO~ and S1+ CB R1 =R2=500 n 35 35 

tpd DB CB Sl-L. SO-L. R1-R2-500 n 35 35 

tpd S1t CB SO=H. R1 =R2=500!l 35 35 

ten OECB~ CB Sl =X. SO=H. R1 =R2=500!l 18 18 

tdis DECBt CB S1 =X. SO=H. R1 =R2=500!l 18 18 

ten OECB~ DB Sl =X. SO=H. R1 =R2=500 n 18 18 

tdis OECBt DB S1 =X. SO=H. R1 =R2=500!l 18 18 

'ALS635 switching characteristics, VCC = 4.5 V to 5.5 V, CL = 50 pF, TA = MIN to MAX 

PARAMETER 
FROM TO 

TEST CONDITIONS 
SN54ALS635 SN74ALS635 

-

(INPUT) (OUTPUT) MIN TYpt MAX MIN Typt MAX 

- l> 
r­
o 
l> 
2 
C 
l> o 
o -::D o 
c 
=i 
fA 

DB and CB ERR 
tpd 

DB ERR 

tpd DB and CB MERR 

tpd SO~ and 51+ CB 

tpd DB CB 

tpd Slt DB 

tpLH DECBt CB 

tpHL OECB~ CB 

tpLH DEDBt DB 

tpHL OEDB~ DB 

t All typical values are at Vee = 5 V, T A = 25°e. 

PRODUCT PREVIEW 
This page contllns information on a product under 

2 -436 development. Texas Instrument. resarv.s the ~ht to 
cheng. or discontinue thl. product without notlc •. 

S1 =H. SO=L. RL =500!l 

S 1 ,;, L. SO = H. RL = 500 n 
S1 =H. 50=L. RL =500!l 

S 1 = L. 50 = H. RL = 500 !l 

RL =680!l 

S 1 = L. SO = L. RL = 680 n 
SO =H. RL =680 !l 

S1 =X. SO=H. RL =680!l 

S1 =X. SO=H. RL =680!l 

S1 =X. SO=H. RL =680!l 

S1 =X. SO=H. RL=680 n 
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TYPES SN54ALS632 THRU SN54ALS635. SN74ALS632 THRU SN74ALS635 
32·81T PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

I4---READ---t1_~"""'---------CORRECT-----------+t_, 

I I I 
tf-'h(SI~ I 

so-l ~i---------------------------------------------:i __________ _ 

SI------~t4~::::::::::~~o:rr~K:.~:n~::::::::::::+.I~--------------------------------
~.,u(1I~·h(91~ : r--'d;l~ 

-------~~:::J~~~'~~~'::~'~~~~::::::k'~~~~~~~~~~~~~~------DBO THRU DBJI INPUT DATA WORD OUTPUT CORRECTED DATA WORD 
I I+---'on--+l 

I 
OEBO THRU OEBJ 

I : ~I __________________________________ ~ 
l+--'IU(II-+!4-'h(91-----+1 r- -
I , I tcIis - ~ 

CBOTHRUCM ______ ~:::!IN~P~UT~C~H~E~CK~W~O~R~D::::~~~~c:::::)(::~O~U~T~PU~T!S~YN~D~R~OM~E~C~O~D~E::~~~~~---
: t4--ten--..t 
i i 
It---'Pd--+j 

ERR W p/ d'Nt,~LlD?0W'ff a~--------------V-A-L-ID.."E=R=R-FL-A-G----------------.... }Wt0ZJk(,62/21 
if 'pd ., 

MERR ~S~yj9~P'*~-----------V-A-LI-D=M=ER=R,...F-L-AG-------------....WJ(Jv'1d0%01 

FIGURE 1-READ, FLAG, AND CORRECT MODE SWITCHING WAVEFORMS 

If-- 'h(SI---tt 

so: ri-------------------------------------,I 
/+--READ .,. CORRECT _I. WRITE 

SI-.J : I 
I ~,--------------------------
I OUTPUT CORRECTED DATA WORD I 

DBO THRU DB7 ----<r~IN~p~UT:-D:-A~T':-t~WO':':R~D-MK:X »») t INPUT MODIFIED BYTE 0 

DBB THRU DB15 

DB16 THRU DB23 

DB24 THRU DBJI 

OEBO 

DEsl 

I I 

INPUT DATA WORD 

INPUT DATA WORD 

INPUT DATA WORD 

i 
I 

OUTPUT CORRECTED DATA WORD 

OUTPUT CORRECTED DATA WORD 

OUTPUT CORRECTED DATA WORD 

I 

~ ________________________________________ ~------------------------~r----

~--------------------------------------------r_--------------------~r---­
~--------------------------------------------r_--------------------~r----

14--'",(21--"" j4- .... (3I-to! 

iToBo '<:"'~:"':'~<:":~~~~~<:":,,"\:~~~~'<:"'~~~~\\ M//I//I/////I///I///II/14 

CBOTHRU CB6 

M--,W----.! 

INPUT CHECK WORD 

~----------------------__T-----------~r----
OUTPUT SYNDROME CODE 

I 
I+--'pd-+l 

OUTPUT CHECK WORD 

\~ __________ V~A_L~ID~E_R_R_F~LA_G __________ ~1 

\~ _______ v~A~L~ID~M~E~R~R~F~LA~G~ ____ _J1 
FIGURE 2-READ, CORRECT, MODIFY MODE SWITCHING WAVEFORMS 
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TYPES SN54ALS632 THRU SN54ALS635, SN74ALS632 THRU SN74ALS635 
32·811 PARALLEL ERROR DETECTION AND CORRECTION CIRCUITS 

so L 
SI 

!4- '.u(SI-+! : rl---------------------------------------
~-------------------+I------~I 

I If--'h(10l-+t 
I I I 

DBO THRU DB31 INPUT VALID DATA WORD INPUT DIAGNOSTIC DATA WORD OUTPUT DIAGNOSTIC 
DATAWORO 

2-438 

ruO: I : I 'dis~ 
~~~~ .... ------~!~------------------~!------~I~------~I~-------------------+i----________ ~r----

I 'su(7l-l! •• --1.Mo'.I-1 .... !-'SU(41: /f-'pd+t 
~: : rl--·,---------r!---------------;I 

.... ------... :--------------------.. !~---JI+__+_'h(121---+1 L-_________________ _ 

CBO 
THRU 

CB6 

If-'SU(61-+-'h(11I-+! ! I..-'Pd4 
OUTPUT VALID CHECK WORD OUTPUT SYNDROME CODE 

~I --~~~~-f~'~J~-----~1 _____ ~-----J~-----------------------------~~I 
I I 'di.-i+-+! :: r-
I I . 
l4--'pd----tj !--.Pd---*! ______________________________ _ 

EiiR - -;- - - ,VERIFY PROPER OPERATION OF ERR FLAG , VERIFY PROPER OPERATION OF ERR FLAG. FLAG SHOULD BE LOW 
__ -+-__ ~-J ~ ___ 2!;.A.!:.~~~ !!.,E!!I.!!.H2. __ __ J WITH A DIAGNOSTIC DATA WORD WITH ASINGLE ERROR 
__ ~'~ __ !I I4--- t p d--+t ________________________________ _ 

MeRii VERIFY PROPER OPERATION OF MERR FLAG VERIFY PROPER OPERATION OF MERR FLAG. FLAG SHOULD BE LOW .... _______ --' \.. ___ ..!.."~:. S~O~L~ ~ '::.~'-___ .,' ~ _____ W_IT_H_A_D_IA_G_N.;.O_ST_IC_D_A_T_A _WO_R_D_W_IT_H_A_D_O_U_B .. LE..:E.;.R_RO .. R ______ _ 

FIGURE 3-DIAGNOSTIC MODE SWITCHING WAVEFORM 
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TYPES SN54ALS638A, SN54ALS639A, SN54AS638, SN54AS639 
SN74ALS638A, SN74ALS639A, SN74AS638, SN74AS639 

OCTAL BUS TRANSCEIVERS 

• Bidirectional Bus Transceivers in High­
Density 20-Pin Packages 

• Choice of True or Inverting Logic 

• A Bus Outputs are Open-Collector; B Bus 
Outputs are 3-State 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal bus transceivers are designed for asyn­
chronous two-way communication between open­
collector and 3-state buses. The devices transmit 
data from the A bus (open-collector) to the 8 bus 
(3-state) or from the 8 bus to the A bus depending 
upon the level at the direction control (DIR) input. The 
enable input ((3) can be used to disable the device so 
the buses are isolated. . 

DEVICE A OUTPUT 
'ALS638A, 'AS638 Open-Collector 

. 'ALS639A, 'AS639 Open-Collector 

B OUTPUT LOGIC 
3-State Inverting 
3-State True 

The -1 versions of the SN74ALS' parts are identical 
to the standard versions except that recommended 
maximum of IOL is increased to 48 milliamperes. 
There are no -1 versions of the SN54ALS' parts. 

The SN54' family is characterized for operation over 
the full military temperature range of - 55°C to 
125°C. The SN74' family is characterized for opera­
tion from 0 °C to 70 o C. 

02261. DECEMBER 1983 

SN54ALS', SN54AS' ••• J PACKAGE 
SN74ALS', SN74AS' •.• N PACKAGE 

(TOP VIEW) 

DIR ~CC 
A1 G 
A2 81 
A3 82 
A4 83 

~A5 84 
A6 85 
A7 86 
A8 87 

GND 88 

SN54ALS', SN54AS' ••• FH PACKAGE 
SN74ALS', SN74AS' .•• FN PACKAGE 

A3 
A4 
A5 
A6 
A7 

(TOP VIEW) 

N..- ~ ~ « « 0 > It!) 

FUNCTION TABLE 

81 
82 
83 
84 
85 

CONTROL OPERATION 

INPUTS 'ALS638A 'ALS639A 
G OIR 'AS638 'AS639 

L L B data to A bus B data to A bus 

L H A data to B bus A data to B bus 

H X Isolation Isolation 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS638A. SN54ALS639A. SN54AS638. SN54AS639 
SN74ALS638A. SN74ALS639A. SN74AS638. SN74AS639 
OCTAL BUS TRANSCEIVERS 

logic symbols 

'ALS638A, 'AS638 

'ALS639A, 'AS639 

Pin numbers shown are for J and N packages. 

functional block diagrams (positive logic) 

'ALS638A, 'AS638 

G ----~----------

OIR ----..... -----+--' 

A1 B1 

A2 ...-~-- B2 

TO SIX OTHER TRANSCEIVERS 

'ALS639A, 'AS639 

G ---~-------~ 

OIR ---~---.... ---

A1 .-+--- B1 

A2 _-+--- B2 

TO SIX OTHER TRANSCEIVERS 
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TYPES SN54ALS638A, SN54ALS639A, SN74ALS638A, SN74ALS639A 
OCTAL BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage: All inputs ............................................................. 7 V 

A bus 110 ports ......................................................... 7 V 
8 bus 110 ports ........................................................ 5.5 V 

Operating free-air temperature range:SN54ALS638A, SN54ALS639A . . . . . . . . . . . . . . . . .. - 55 °e to 125 °e 
SN74ALS638A, SN74ALS639A ...................... ooe to70oe 

Storage temperature range ................................................. - 65°C to 1 50 °e 

recommended operating conditions 

SN54ALS638A SN74ALS638A 

SN54ALS639A SN74ALS639A UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage A ports 5.5 5.5 V 

10H High-level output current B ports -12 -15 mA 

10L 
12 24 

Low-level output current A or B ports mA 
48t 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS638A-1 and SN74ALS639A-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) ... 

SN54ALS638A SN74ALS638A 

PARAMETER TEST CONDITIONS SN54ALS639A SN74ALS639A 

MIN TYP; MAX MIN TYP; MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

10H A ports Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 

Vee - 4.5 V to 5.5 V, 10H - -0.4 mA Vee-2 Vee-2 

Vee = 4.5 V, 10H - -3 mA 2.4 3.2 2.4 3.2 
VOH B ports 

Vee = 4.5 V, 10H = -12 mA 2 

Vee - 4.5 V, 10H - -15 mA 2 

Vee = 4.5 V, 10L = 12 mA 0.25 0.4 0.25 0.4 

VOL A or B ports Vee = 4.5 V, 10l = 24 mA 
(IOl = 48 rnA for -1 versions) 

0.35 0.5 

Control inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 
II 

A or B ports Vee = 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports§ 
Vee = 5.5 V, VI = 2.7V 

20 20 

Control inputs -0.1 -0.1 
III Vee = 5.5 V, VI = 0.4 V 

A or B ports§ -0.1 -0.1 

10' B ports Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

Outputs high 18 36 18 30 

'AlS638A Outputs low 25 48 26 41 

ICC Vee = 5.5 V 
Outputs disabled 16 35 16 30 

Outputs high 25 45 25 40 

'AlS639A Outputs low 30 55 30 50 

Outputs disabled 33 60 33 54 

*AII typical values are at Vee = 5 V. TA = 25°e 
§ For 1/0 ports, the parameters IIH and IlL include the off-state output current. 
,The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54ALS638A. SN54ALS639A. SN74ALS638A. SN74ALS639A 
OCTAL BUS TRANSCEIVERS 

• ALS638A switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF, 

FROM TO 
RL = 680 n (A outputs), 

PARAMETER 
(INPUT) (OUTPUT) 

R1 = R2 = 500 n (B outputs), 

TA = MIN to MAX 

SN54ALS638A SN74ALS638A 

MIN MAX MIN MAX 

tPLH 2 15 2 12 
A B 

tPHL 2 15 2 12 

tpLH 8 30 8 25 
B A 

tpHL 8 35 8 30 

tpLH IT A 
5 30 5 25 

tpHL 10 50 10 45 

tPZH IT 5 
B 

25 5 20 

tpZL 5 28 5 22 

tpHZ IT 2 
B 

12 2 10 

tpLZ 3 18 3 15 

• ALS639A switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO 
RL = 680 n (A outputs), 

PARAMETER 
(INPUT) (OUTPUT) 

R1 = R2 = 500 n (B outputs), 

TA = MIN to MAX 

SN54ALS639A SN74ALS639A 

MIN MAX MIN MAX 

tpLH 2 
A B 

15 2 12 

tpHL 2 15 2 12 

tpLH 
B 

10 
A 

35 10 30 

tpHL 5 28 5 22 

tPLH G 10 
A 

35 10 30 

tpHL 10 40 10 35 

tpZH G 6 28 6 21 
B 

tpZL 8 30 8 25 

tpHZ IT 
2 12 2 10 

B 
tpLZ 3 19 3 16 

C') NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS63B. SN54AS639. SN74AS63B. SN74AS639 
OCTAL BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage: All inputs ............................................................. 7 V 

A bus I/O ports ......................................................... 7 V 
B bus I/O ports ........................................................ 5.5 V 

Operating free-air temperature range: SN54AS638, SN54AS639 ...................... - 55°e to 1 25 °e 
SN74AS638,SN74AS639 .......................... OOeto70oe 

Storage temperature range ................................................. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54AS638 SN74AS638 

SN54AS639 SN74AS639 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage I A ports 5.5 5.5 V 

IOH High-level output current I B ports -12 -15 rnA 

IOL Low-level output current I A or B ports 48 64 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS638 SN74AS638 
PARAMETER TEST CONDITIONS SN54AS639 SN74AS639 UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 V 

IOH A ports Vee = 4.5 V. VOH = 5.5 V 0.1 0.1 rnA 

Vee = 4.5 V. to 5.5 V. IOH = -2 rnA Vee- 2 Vee- 2 

Vee = 4.5 V. IOH = -3 rnA 2.4 3.2 2.4 3.2 
VOH B ports V 

Vee = 4.5 V. IOH = -12 rnA 2.4 

Vee = 4.5 V. IOH = -15 rnA 2.4 

Vee = 4.5 V. IOL = 48 rnA 0.3 0.55 
VOL A or B ports V 

Vee = 4.5 V. IOL = 64 rnA 0.35 0.55 

Control inputs Vce = 5.5 V. VI = 7 V 0.1 0.1 
II rnA 

A or B ports Vce = 5.5 V. VI = 5.5 V 0.1 0.1 
Control inputs 20 20 

IIH 
A or B ports:!: 

Vce = 5.5 V. VI = 2.7 V 
50 50 

,..A 

IlL 
Control inputs -0.5 -0.5 

Vce = 5.5 V. VI = 0.4 V rnA 
A or B ports:!: -0.75 -0.75 

IO§ VCC - 5.5 V. Vo - 2.25 V -30 - 1 12 -30 -112 rnA 

Outputs high 24 40 24 40 
'AS638 Outputs low 75 122 75 122 

Outputs disabled 37 61 37 61 
ICC Vce = 5.5 V 

Outputs high 
rnA 

56 92 56 92 
'AS639 Outputs low 95 154 95 154 

Outputs disabled 62 100 62 100 

t All typical values are at Vee = 5 V, T A = 25°e. 
*For I/O ports. the parameters IIH and IlL include the off·state output current. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS' 
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TYPES SN54AS638, SN54AS639, SN74AS638, SN74AS639 
OCTAL BUS TRANSCEIVERS 

• AS638 switching characteristics (see Note 1) 

Vcc ~ 4.5 V to 5.5 V. 

CL ~ 50 pF. 

FROM TO 
RL ~ 680 {} (A outputs). 

PARAMETER 
(INPUT) (OUTPUT) 

R1 ~ R2 ~ .500 {} (8 outputs). 

TA ~ MIN to MAX 

SN54AS638 SN74AS638 

MIN MAX MIN 

tpLH 
A 8 

2 8. 2 

tpHL 2 7.5 2 

tpLH 
8 A 

5 23 5 

tpHL 2 8 2 

tpLH IT A 
5 20 5 

tpHL 2 10 2 

tpZH IT 8 
2 10 2 

tpZL 2 12 2 

tpHZ G 8 
2 8 2 

tpLZ 2 12 2 

• AS639 switching characteristics (see Note 1) 

Vcc ~ 4.5 V to 5.5 V. 

CL ~ 50 pF. 

FROM TO 
RL ~ 680 {} (A outputs). 

PARAMETER 
(INPUT) (OUTPUT) 

R1 ~ R2 ~ 500 {} (8 outputs). 

TA ~ MIN to MAX 

SN54AS639 SN74AS639 

MIN MAX MIN 

tpLH 
A 8 

2 11 2 

tpHL 2 10.5 2 

tpLH 
8 A 

5 25 5 

tpHL 2 10 2 

tpLH G A 
5 23 5 

tpHL 2 12.5 2 

tpZH G 8 
2 12 2 

tpZL 2 12 2 

tpHZ IT 8 
2 7.5 2 

tpLZ 2 12 2 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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MAX 

7 

6.5 
ns 

20 
ns 

7 

19 
ns 

9 

8 
ns 

10 

7 

10 
ns 

UNIT 

MAX 

9.5 
ns 

9 

22 

9 
ns 

21.5 

11.5 
ns 

10.5 
ns 

10.5 

7 

10.5 
ns 
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TYPES SN54ALS640A THRU SN54ALS645A. SN54AS640 THRU SN54AS645 
SN74ALS640A THRU SN74ALS645A. SN74AS640 THRU SN74AS645 

OCTAL BUS TRANSCEIVERS 

• Bidirectional Bus Transceivers in High-
Density 20-Pin Packages 

e Choico of Truo or Inverting Logic 

• Choice of 3-State or Open-Collector Outputs 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

DEVICE OUTPUT LOGIC 
'ALS640A, 'AS640 3-State Inverting 
'ALS641A, 'AS641 Open-COllector True 
'ALS642A, 'AS642 Open-Collector Inverting 
'ALS643A, 'AS643 3-State True and Inverting 
'ALS644A, 'AS644 Open-COllector True and Inverting 
'ALS645A, 'AS645 3-State True 

description 

These octal bus transceivers are designed for asyn­
chronous two-way communication between data 
buses. The devices transmit data from the A bus to 
the B bus or from the B bus to the A bus depending 
upon the level at the direction control (DIR) input. The 
enable input (G) can be used to disable the device so 
the buses are effectively isolated. 

The -1 versions of the SN74ALS' parts are identical 
to the standard versions except that the recommend­
ed maximum IOL is increased to 48 milliamperes. 
There are no -1 versions of the SN54ALS' parts. 

The SN54' family is characterized for operation over 
the full military temperature range of - 55 °e to 
125 °e. The SN74' family is characterized for opera­
tion from 0 °e to 70 °e. 

02661, DECEMBER 1983 

SN54ALS'. SN54AS' •.. J PACKAGE 
SN74ALS·. SN74AS' ••• N PACKAGE 

(TOP VIEW) 

DIR Vee 
A1 G 
A2 B1 
A3 B2 
A4 B3 
A5 B4 
A6 B5 
A7 B6 
A8 B7 

GND B8 

SN54ALS'. SN54AS' ..• FH PACKAGE 
SN74ALS·. SN74AS' ..• FN PACKAGE 

A4 
A5 
A6 
A7 

(TOP VIEW) 

B1 
B2 
83 
84 
85 

FUNCTION TABLE 

CONTROL OPERATION 

INPUTS • ALS640A •• AS640 • ALS641 A •• AS641 'ALS643A, 'AS643 

G DIR 'ALS642A. 'AS642 • ALS645A, • AS645 • ALS644A, • AS644 

L L B data to A bus B data to A bus B data to A bus 

L H A data to B bus A data to B bus A data to B bus 

H X Isolation Isolation Isolation 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS640A THRU SN54ALS645A. SN54AS640 THRU SN54AS645 
SN74ALS640A THRU SN74ALS645A. SN74AS640 THRU SN74AS645 
OCTAL BUS TRANSCEIVERS 

logic symbols 
• ALS640A •• AS640 

Bl 

B2 

B3 

85 

B6 

B7 

B8 

• ALS643A •• AS643 

Al Bl 

A2 

A3 B3 

A5 85 

B6 

B7 

A8 B8 

functional block diagrams (positive logic) 
• ALS640A •• AS640 

• ALS641 A •• AS641 

• ALS644A •• AS644 

A2 

A3 

A5 

A6 

A7 

A8 

·ALS641A. 'AS641 

DIR --+----~ OIR --t-------' 

Al Bl Al 

Bl 

B3 

B4 

B5 

B6 

B7 

B8 

TO SEVEN OTHER TRANSCEIVERS TO SEVEN OTHER TRANSCEIVERS 

• ALS643A •• AS643 • ALS644A •• AS644 

DIR --t------' DIR ---f-------J 

Al Bl Al 

TO SEVEN OTHER TRANSCEIVERS TO SEVEN OTHER TRANSCEIVERS 

Pin numbers shown are for J and N packages. 

• ALS642A •• AS642 

• ALS645A •• AS645 

• ALS642A •• AS642 

DIR ---f-------J 

Bl Al 

TO SEVEN OTHER TRANSCEIVERS 

• ALS645A •• AS645 

DIR _+ ___ ---l 

Bl Al 

,TO SEVEN OTHER TRANSCEIVERS 
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TYPES SN54ALS640A THRU SN54ALS645A 
SN74ALS640A THRU SN74ALS645A 

OCTAL BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage: All inputs ........................ ',' ................................... 7 V 

I/O ports ............................................................ 5.5 V 
Operating free-air temperature range: SN54ALS640A, SN54ALS643A, SN54ALS645A ....... - 55 °e to 125 °e 

SN74ALS640A,SN74ALS643A,SN74ALS645A .......... OOeto70oe 
Storage temperature range ................................................. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54ALS640A SN74ALS640A 

SN54ALS643A SN74ALS643A UNIT 

SN54ALS645A SN74ALS645A 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -12 -15 mA 

10L 
12 24 

Low-level output current 
48t 

mA 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS640A-1, SN74ALS643A-1, and SN74ALS645A-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS' SN74ALS' 

UNIT 
MIN TYPi MAX MIN TYPi MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 
Vee - 4.5 V to 5.5 V, 10H = -0.4 mA VCC-2 VCc-2 

Vee = 4.5 V, 10H = -3 mA 2.4 3.2 2.4 3.2 
VOH Vee = 4.5 V, 10H = -12 mA 

V 
2 

Vee = 4.5 V, 10H = -15 mA 2 
Vee = 4.5 V, 10L = 12 mA 0.25 0.4 0.25 0.4 

VOL Vec = 4.5 V, 10L = 24 mA V 
Hal = 48 mA for -1 versions) 

0.35 0.5 

Control inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 
II 

Vee = 5.5 V, VI = 5.5 V 
mA 

A or B ports 0.1 0.1 

IIH 
Control inputs 20 20 

A or B ports§ 
Vee = 5.5 V, VI = 2.7V 

20 20 
IlA 

IlL 
Control inputs 

VI = 0.4 V 
-0.1 -0.1 

A or B ports§ 
Vec = 5.5 V. 

-0.1 -0.1 
mA 

10' Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 mA 

Outputs high 19 35 19 30 

'ALS640A Outputs low 27 45 27 40 

Outputs disabled 28 48 28 43 

Outputs high 25 37 25 35 

ICC 'AlS643A Vee = 5.5 V Outputs low 33 47 33 45 mA 

Outputs disabled 35 50 35 48 

Outputs high 30 48 30 45 

'ALS645A Outputs low 36 60 36 55 

Outputs disabled 38 63 38 58 

iAIl typical values are at Vee = 5 V, TA = 25°e 
§ For I/O ports, the parameters IIH and IlL include the off-state output current. 
,The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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TYPES SN54ALS640A THRU SN54ALS645A 
SN74ALS640A THRU SN74ALS645A 
OCTAL BUS TRANSCEIVERS 

, AlS640A switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 

tpHL 
A or B BorA 

tpZH 

tpZL 
G A or B 

tpHZ 
G 

tpLZ 
A or B 

, AlS643A switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tpLH 

tpHL 
A B 

tpLH 

tpHL 
B A 

tpZH 

tpZL 
G A 

tpHZ 

tpLZ 
G A 

tpZH 

tpZL 
G B 

tpHZ 
G B 

tPLZ 

~ , AlS645A switching characteristics (see Note 1) 

C 
=i 
C/) 

FROM TO 
PARAMETER 

(INPUT)' (OUTPUT) 

tPLH 

tpHL 
A or B BorA 

tpZH 
G 

tpZL 
A or B 

tpHZ 

tpLZ 
G A or B 

NOTE 1: For load Circuit and voltage waveforms. see page 1-12, 

TEXAS 
INSTRUMENTS 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 Q •. 

R2 = 500 Q. 

TA = MIN to MAX 

SN54ALS640A SN74ALS640A 

MIN MAX MIN MAX 

2 14 2 11 

2 13 2 10 

5 25 5 21 

8 27 8 24 

2 12 2 10 

3 20 3 15 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 Q. 

R2 = 500 Q. 

TA = MIN to MAX 

SN54ALS643A SN74ALS643A 

MIN MAX MIN MAX 

2 15 2 13 

2 13 2 11 

2 15 2 13 

2 13 2 11 

5 28 5 25 

5 28 5 25 

2 12 2 10 

3 22 3 17 

5 28 5 25 

5 28 5 25 

2 12 2 10 

3 22 3 17 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 Q. 

R2 = 500 Q. 

TA = MIN to MAX 

SN54ALS645A SN74ALS645A 

MIN MAX MIN MAX 

3 15 3 10 

3 13 3 10 

5 25 5 20 

5 25 5 20 

2 12 2 10 

4 18 4 15 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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TYPES SN54ALS640A THRU SN54ALS645A 
SN74ALS640A THRU SN74ALS645A 

OCTAL BUS TRANSCEIVERS 

. absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC ............................................................... 7 V 
Input voltage: All inputs and lID ports .......................................... ; ......... 7 V 
Operating free-air temperature range: SN54ALS641 A, SN54ALS642A, SN54ALS644A ....... - 55 DC to 125 DC 

SN74ALS641A,SN74ALS642A,SN74ALS644A .......... ODCto70 DC 
Storage temperature range .................................................. - 65 DC to 1 50 DC 

recommended operating conditions 

SN54ALS641A SN74ALS641A 

SN54ALS642A SN74ALS642A UNIT 

SN54ALS644A SN74ALS644A 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL Low-level output current 
12 24 

48t 
rnA 

TA Operating free-air temperature -55 125 0 70 °c 
tThe extended limits apply only if Vee is maintained between 4.75 and 5.25 V. 

The 48-mA limit appliel; for the SN74ALS641 A-1, SN74ALS642A-1, and SN74ALS644A-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS641A SN74ALS641A 

PARAMETER TEST CONDITIONS SN54ALS642A SN74ALS642A UNIT 

SN54ALS644A SN74ALS644A 

MIN TYP; MAX MIN TYP; MAX 

VIK VCC = 4.5 V, II = -18 rnA -1.5 -1.5 V 

IOH VCC = 4.5 V, VOH = 5.5 V 0.1 0.1 rnA 
VCC = 4.5 V, IOL = 12 rnA 0.25 0.4 0.25 0.4 

VOL VCC = 4.5 V, IOL = 24 rnA 
0.35 0.5 

V 
(lOL = 48 rnA for -1 versions) 

II 
Control inputs VCC = 5.5 V, VI = 7 V 0.1 0.1 

A or B ports VCC = 5.5 V, VI = 5.5 V 
rnA 

0.1 0.1 

IIH 
Control inputs 

VCC = 5.5 V, VI = 2.7V 
20 20 

A or B ports§ 20 20 iJA 

IlL 
Control inputs 

VCC = 5.5 V, VI = 0.4 V 
-0.1 -0.1 

A or B ports§ -0.1 -0.1 
rnA 

'ALS641A 
Outputs high 25 40 25 37 

Outputs low 33 50 33 47 

ICC 'ALS642A VCC = 5.5 V 
Outputs high 8 15 8 15 

rnA 
Outputs low 18 28 18 28 

'ALS644A 
Outputs high 16 32 16 29 
Outputs low 25 44 25 40 

iAIi typical values are at Vee = 5 V, T A = 25 De 
§ For I/O ports, the parameters IIH and IlL include the off-state output current. 
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TYPES SN54ALS640A THRU SN54ALS645A 
SN74ALS640A THRU SN74ALS645A 
OCTAL BUS TRANSCEIVERS 

, ALS641 A switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tPlH 
A or B B or A 

tpHl 

tPlH G 
tpHl 

A or B 

tplH 
DIR A or B 

tpHl 

, ALS642A switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tplH 
A or B B or A 

tpHL 

tpLH 
Gor DIR A or B 

'tpHL 

l> . ALS644A switching characteristics (see Note 1) 
r-
fA 

l> 
:2 
C 
l> 
fA 
(") 

:Jl 
(") 
C 
~ 
fA 

PARAMETER 

tpLH 

tpHL 

tpLH 

tpHL 

tPLH 

tPHL 
tpLH 

tPHL 
tpLH 

tpHL 
tpLH 

tpHL 

FROM TO 
(INPUT) (OUTPUT) 

A B 

B A 

G A 

G B 

DIR A 

DIR B 

NOTE 1: For load circuit and voltage waveforms. see page 1·12, 

2-450 TEXAS 
INSTRUMENlS 

Vee = 4.5 V to 5.5 V, 
el = 50 pF, 

Rl = 680 Q, 

TA = MIN to MAX 

SN54AlS641A SN74AlS641A 

MIN MAX MIN MAX 

5 30 5 25 

3 23 3 18 
8 35 8 30 

8 35 8 30 

8 37 8 32 
8 37 8 32 

Vee = 4.5 V to 5.5 V, 

el = 50 pF, 

Rl = 680 Q, 

TA = MIN to MAX 

SN54AlS642A SN74AlS642A 

MIN MAX MIN MAX 

10 35 10 30 

5 25 5 22 

10 35 10 30 
15 43 15 38 

Vee = 4.5 V to 5.5 V, 

el = 50 pF, 

Rl = 680 Q, 

TA = MIN to MAX 

SN54AlS644A SN74AlS644A 

MIN MAX MIN MAX 

10 35 10 30 

5 25 5 22 

10 35 10 30 
5 23 5 21 

8 35 8 30 

10 38 10 35 

8 31 8 26 

15 40 15 35 

8 31 8 26 
10 40 10 35 

10 35 10 30 

15 40 15 35 
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TYPES SN54AS640 THRU SN54AS645 
SN74AS640 THRU SN74AS645 

OCTAL BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC ............................................................... 7 V 
Input voltage: All inputs ............................................................. 7 V 

I/O ports ............................................................ 5.5 V 
Operating free-air temperature range: SN54AS640, SN54AS643, SN54AS645 ............ - 55 DC to 125 DC 

SN74AS640,SN74AS643,SN74AS645 ................ ODCto70 DC 
Storage temperature range ................................................. - 65 DC to 1 50 DC 

recommended operating conditions 

SN54AS640 SN74AS640 

SN54AS643 SN74AS643 UNIT 

SN54AS645 SN74AS645 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOL Low-level output current 48 64 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS' SN74AS' 

MIN TYPt MAX MIN TYPt MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 
Vee = 4.5 V to 5.5 V, IOH = -2mA Vee-2 Vee-2 

Vee = 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 
VOH Vee = 4.5 V, IOH = -12 mA 

V 
2.4 

Vee = 4.5 V, 10H = -15 mA 2.4 

VOL 
Vee = 4.5 V, 10L = 48 mA 0.30 0.55 

V 
Vee = 4.5 V, 10l = 64 mA 0.35 0.55 

Control inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 
II 

A or B ports Vee = 5.5 V, VI = 5.5 V 0.1 
mA 

0.1 

Control inputs 20 20 
IIH 

A or B portst 
Vee = 5.5 V, VI = 2.7V 

50 50 
jAA 

Control inputs 
Vee = 5.5 V, 

-0.5 -0.5 
IlL VI = 0.4 V mA 

A or B portst -0.75 -0.75 
lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

Outputs high 37 58 37 58 

'AS640 Outputs low 78 123 78 123 

Outputs disabled 51 80 51 80 

Outputs high 48 79 48 79 

ICC 'AS643 Vee =5.5 V Outputs low 88 143 88 143 mA 

Outputs disabled 61 100 61 100 

Outputs high 62 97 62 97 

'AS645 Outputs low 95. 149 95 149 

Outputs disabled 79 123 79 123 

tAli typical values are at Vee = 5 V. TA = 25°e * For 1/0 ports. the parameters IIH and IlL include the off-state output current. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 
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TYPES SN54AS640 THRU SN54AS645 
SN74AS640 THRU SN74AS645 
OCTAL BUS TRANSCEIVERS 

, AS640 switching characteristics (see Note 1) 

FROM 
PARAMETER 

(INPUT) 

tpLH 
Aor B 

tpHL 

tpZH 
G 

tpZL 

tpHZ 
G 

tpLZ 

, AS643 switching characteristics (see Note 1) 

FROM 
PARAMETER 

(INPUT) 

tPLH 
tpHL 

A 

tpLH 
B 

tpHL 

tpZH 
G 

tpZL 

tpHZ 
G 

tpLZ 

tpZH 
G 

tpZL 

tpHZ 
G 

tpLZ 

::D ' AS645 switching characteristics (see Note 1) 
(") 
C 
=t en 

PARAMETER 
FROM 

(INPUT) 

tpLH 
Aor B 

tPHL 

tpZH IT 
tpZL 

tPHZ IT 
tpLZ 

NOTE 1: For load circuit and voltage waveforms. see page 1·12, 

TO 
(OUTPUT) 

BorA 

A or B 

A or B 

TO 
(OUTPUT) 

B 

A 

A 

A 

B 

B 

TO 
(OUTPUT) 

BorA 

A orB 

A orB 

2-452 TEXAS 
INSTRUMENTS 

Vcc = 4.5 V to 5.5 V. 
CL = 50 pF. 
Rl = 500 Q. 

R2 = 500 Q. 

TA = MIN to MAX 

SN54AS640 SN74AS640 

MIN MAX MIN MAX 
2 8 2 7 
2 7 2 6 
2 10 2 8 
2 12 2 10 
2 9 2 8 

2 16 2 13 

Vcc = 4.5 V to 5.5 V. 
CL = 50 pF. 

Rl = 500 Q. 

R2 = 500 Q. 

TA = MIN to MAX 

SN54AS643 SN74AS643 

MIN MAX MIN MAX 
2 10 2 8 

2 7.5 2 7 
2 11.5 2 10 
2 10 2 9 
2 13 2 11 

2 13 2 11 

2 8.5 2 7.5 
2 12 2 10.5 
2 11.5 2 10 

2 12 2 10 

2 8 2 7 
2 12 2 10 

Vcc = 4.5 V to 5.5 V. 
CL = 50 pF. 
Rl = 500 Q. 

R2 = 500 Q. 

TA = MIN to MAX 

SN54AS645 SN74AS645 

MIN MAX MIN MAX 

2 11 2 9.5 
2 10.5 2 9 

2 12 2 11 

2 12 2 10 
2 8 2 7 

2 13 2 12 
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TYPES SN54AS640 THRU SN54AS645 
SN74AS640 THRU SN74AS645 

OCTAL BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC .. ; ............................................................ 7 V . 
Input voltage: All inputs and 1/0 ports .................................................... 7 V 
Operating free-air temperature range: SN54AS641, SN54AS642, SN54AS644 ............ - 55 DC to 1 25 DC 

SN74AS641,SN74AS642,SN74AS644 ................ ODCt070 DC 
Storage temperature range ................................................. - 65 DC to 1 50 DC 

recommended operating conditions 

SN54AS641 SN74AS641 

SN54AS642 SN74AS642 UNIT 

SN54AS644 SN74AS644 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL Low-level output current 48 64 rnA 

TA Operating free-air temperature -55 125 0 70 DC 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS641 SN74AS641 

PARAMETER TEST CONDITIONS SN54AS642 SN74AS642 UNIT 

SN54AS644 SN74AS644 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 V 

IOH Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 rnA 

Vee = 4.5 V, IOL = 48 rnA 0.3 0.55 
V VOL Vee = 4.5 V, IOL = 64 rnA 0.35 0.55 

Control inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 
II 

VCC = 5.5 V, VI = 5.5 V 
rnA 

A or B ports 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports:t 
VCC = 5.5 V, VI = 2.7V 

50 50 iJA 

Control inputs -0.5 -0.5 
IlL VCC = 5.5 V, VI = 0.4 V rnA 

A or B ports:t -0.75 -0.75 

Outputs high 50 82 50 82 
'AS641 

Outputs low 84 136 84 136 

ICC VCC = 5.5 V 
Outputs high 25 42 25 42 

'AS642 rnA 
Outputs low 64 104 64 104 

Outputs high 38 62 38 62 
'AS644 

Outputs low 76 124 76 124 

t All typical values are at Vee = 5 V, TA = 25°e * For 1/0 ports, the parameters IIH and IlL include the off-state output current. 
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TYPES SN54AS64D THRU SN54AS645 
SN74AS64D THRU SN74AS645 
OCTAL BUS TRANSCEIVERS 

, AS641 switching characteristics (see Note 1) 

PARAMETER 
FROM 

(INPUT) 

tplH 

tpHL 
A or B 

tpLH 

tpHL 
G 

tPLH 

tpHL 
DIR 

, AS642 switching characteristics (see Note 1) 

PARAMETER 
FROM 

(INPUT) 

tpLH 

tpHL 
Aor B 

tpLH 

tpHL 
G 

tpLH 

tPHL 
DIR 

, AS644 switching characteristics (see Note 1) 

PARAMETER 
FROM 

(INPUT) 

tpLH 

tpHL 
A 

tpLH 

tpHL 
B 

tPLH 

tpHL 
G 

tPLH 

tPHL 
DIR 

NOTE 1: For load circuit and voltage waveforms, see page 1·1 2. 

PRODUCT PREVIEW 

TO 

(OUTPUT) 

BorA 

A or B 

A or B 

TO 

(OUTPUT) 

BorA 

A or B 

Aor B 

TO 

(OUTPUT) 

B 

A 

Aor B 

.A or B 

Thls page contains information on e product under 
2·454 development. Texas Inltruments re.ervesthe right to 

chenge or discontinue this product without notice. 
TEXAS 

INSTRUMENTS 

Vcc = 4.5 V to 5.5 V. 

Cl = 50 pF, 

Rl = 680 Q. 

TA = MIN to MAX 

SN54AS641 SN74AS641 

MIN MAX MIN MAX 

5 23 5 21 

1 8.5 1 7.5 

5 24 5 21 

1 10 1 9 

5 26 5 22 

1 11 1 10 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF. 

Rl = 680 Q. 

TA = MIN to MAX 

SN54AS642 SN74AS642 

MIN MAX MIN MAX 

5 28.5 5 24 

1 8.5 1 7.5 

5 25 5 22 

1 11 1 10 

5 26.5 5 23.5 

1 12.5 1 11.5 

VCC = 4.5 V to 5.5 V, 

Cl = 50 pF. 

Rl = 680 Q. 

TA = MIN to MAX 

SN54AS644 SN74AS644 

MIN MAX MIN MAX 

5 28.5 5 24 

1 8.5 1 7.5 

5 23 5 21 

1 8.5 1 7.5 

5 24 5 21 

1 10 1 9 
5 26 5 22 

1 11 1 10 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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TYPES SN54ALS646 THRU SN54ALS649, SN54AS646, SN54AS648 
SN74ALS646 THRU SN74ALS649, SN74AS646, SN74AS648 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

• Independent Registers for A and B Buses 

• Multiplexed Real-Time and Stored Data 

• Choice of True or Inverting Data Paths 

• Choice of 3-State or Open-Collector Outputs 

• Included Among the Package Options Are 
Compact 24-pin 300-mil Wide DIPs and 
Both 28-pin Plastic and Ceramic Chip 
Carriers 

• Dependable Texas Instruments Quality and 
Reliability 

DEVICE OUTPUT LOGIC 
'ALS646, 'AS646 3-State True 
'ALS647 Open-Collector True 
'ALS648, 'AS648 3-State Inverting 
'ALS649 Open-Collector Inverting 

description 

These devices consist of bus transceiver circuits with 
3-state or open-collector outputs, D-type flip-flops, 
and control circuitry arranged for multiplexed 
transmission of data directly from the input bus or 
from the internal registers. Data on the A or 6 bus will 
be clocked into the registers on the low-to-high tran­
sition of the appropriate clock pin (CAB or C6A). The 
following examples demonstrate the four fundamen­
tal bus-management functions that can be performed 
with the octal bus transceivers and registers. 

~ 
1211 131 111 1231 121 1221 
(j OlA CAll CBA SAB SBA 

L X X 

REAL-TIME TRANSFER 

BUS B TO BUS A 

~ 
1211 131 III 1231 121 1221 
G CAB CBA SAB SBA 

X L X 

REAL-TIME TRANSFER 

BUS A TO BUS B 

02661, DECEMBER 1982-REVISED DECEMBER 1983 

SN54ALS', SN54AS' ••. JT PACKAGE 
SN74ALS', SN74AS' .•. NT PACKAGE 

(TOP VIEW) 

CAB Vce 
SAB C6A 
DIR S6A 
A1 G 
A2 61 
A3 B2 
A4 63 
A5 B4 
A6 B5 
A7 B6 
A8 67 

G.ND B8 

SN54ALS', SN54AS' ••. FH PACKAGE 
SN74ALS', SN74AS' ••. FN PACKAGE 

(TOP VIEW) 

A1 
A2 
A3 
NC 

A4 
A5 
A6 

CI:~~U~~~ 
O(/)UZ>U(/) 

12 131415161718 

I'C:OOUC:Ol'CD 
~~ZZOJOJOJ 

(!) 

G 
B1 
B2 

NC 
B3 
B4 
B5 

~ 
1211 131 111 1231 121 1221 1211 131 111 1231 121 1221 
G OIR CAB CBA SAB 
X X t X X 

H X 

STORAGE FROM 

A, B. OR A AND B 

G OIR CAB CBA SAB SBA 
L X 

TRANSFER 

STORED DATA 

TO AOR B 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS646 THRU SN54ALS649. SN54AS646. SN54AS648 
SN74ALS646 THRU SN74ALS649. SN74AS646. SN74AS649 
OCTAL BUS TRANSCEIVE~S AND REGISTERS 

G 
X 

.X 

H 

H 

L 

L 

Enable (0) and direction (DIR) pins are provided to control the transceiver functions. In the transceiver mode, data pre­
sent at the high-impedance port may be stored in either register or in both. The select controls (SAB and SBA) can 
multiplex stored and real-time (transparent mode) data. The direction control determines which bus will receive data 
when enable 0 is active (low). In the isolation mode (controlG high), A data may be stored in one register and/or B data 
may be stored in the other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit data. On­
ly one of the two buses, A or B, may be driven at a time. 

The -1 versions of the SN74ALS' parts are identical to the standard versions except that the recommended maximum 
10L is increased to 48 milliamperes. There are no -1 versions of the SN54ALS' parts. 

The SN54' family is characterized for operation over the full military temperature range of - 55°C to 125 DC. The 
SN74' family is characterized for operation from 0 ° to 70 DC. 

FUNCTION TABLE 

INPUTS DATA I/O· OPERATION OR FUNCTION 

'ALS646, 'ALS647 'ALS648, 'ALS649 

DIR CAB CBA SAB SBA A1 THRU A8 B1 THRU BB 'AS646 'AS648 

X t X X X Input Not specified Store A, B unspecified Store A, B unspecified 

X X t X X Not specified Input Store B, A unspecified Store B, A unspecified 

X t t X X Store A and B Data Store A and B Data 

X H or L H or L X X 
Input Input 

Isolation, hold storage Isolation, hold storage 

L X X X L Real-Time B Data to A Bus Real-Time B Data to A Bus 

L X X X H 
Output Input 

Stored B Data to A Bus Stored B Data to A Bus 

L H X X L X Real-Time A Data to B Bus Real-Time A Data to B Bus 

L H X X H X 
Input Output 

Stored A Data to B Bus Stored A Data to B Bus ~ ·The data output functions may be enabled or disabled by various signals at the ~ and OlR inputs. Data input functions are always enabled. I.e .• data at the bus 
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pins will be stored on every low-to-high transition on the clock inputs. 

functional block diagrams (positive logic) 

'ALS646, 'AS646, 'ALS647 

., 
TO 7 ontE .. CHANNELS 

Pin numbers shown are for JT and NT packages. 
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logic symbols 
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TYPES SN54ALS646 THRU SN54ALS649, SN54AS646, SN54AS648 
SN74ALS646 THRU SN74ALS649, SN74AS646, SN74AS648 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

'ALS646, 'AS646 'ALS647 
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Pin numbers shown are for J and N packages. 
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TYPES SN54ALS646, SN54ALS648, SN74ALS646, SN74ALS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC ............................................................... 7 V 
Input voltage: Control inputs ...............................................•.......... 7 V 

I/O ports ............................................................ 5.5 V 
Operating free-air temperature range: SN54ALS646, SN54ALS648 ...................... - 55°C to 125°C 

SN74ALS646,SN74ALS648 ........................ OOCto700C 
Storage temperature range ...................... : .......................... - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS646 SN74ALS646 

SN54ALS648 SN74ALS648 UNIT 

MIN NOM MAX MIN NOM MAX 

Vce Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -12 -15 rnA 

10L Low-level output current 
12 24 

rnA 
48t 

fclock Clock frequency MHz 
tw Pulse duration, clocks high or low ns 

tsu Setup time, A before CAst or B before eBAt ns 
th Hold time, A after CABt or B after CBAt I ns 
TA Operating free-air temperature -55 125 0 70 °e 

tThe extended condition applies if Vee Is maintained between 4.75 V and 5.25 V. 
The 48-mA limit applies for the SN74ALS646-1 and SN74ALS648-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS646 SN74ALS646 

PARAMETER TEST CONDITIONS SN54ALS648 SN74ALS648 

MIN TYP* MAX MIN TYP* MAX 

VIK Vec = 4.5 V, II = -18 rnA -1.5 -.1.5 
Vee = 4.5 V to 5.5 V, 10H = -0.4 rnA Vec-2 Vee-2 

Vee = 4.5 V, 10H = -3 rnA 2.4 3.2 2.4 3.2 
VOH Vee = 4.5 V, 10H = -12 rnA 2 

Vee = 4.5 V, 10H = -15 rnA 2 

Vee = 4.5 V, 10L = 12 rnA 0.25 0.4 0.25 0.4 

VOL Vec = 4.5 V, 10L = 24 rnA 0.35 0.5 
(I0L = 48 rnA for -1 versions) 

II 
Control inputs VCC = 5.5 V, VI = 7 V 0.1 0.1 

A or B ports Vee = 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH A or B ports§ 

Vec = 5.5 V, VI = 2.7V 
20 20 

IlL 
Control inputs 

VI = 0.4 V 
-0.1 -0.1 

A or B ports§ 
Vee = 5.5 V, 

-0.2 -0.2 

10' Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

Outputs high 60 60 

'ALS646 Outputs low 68 68 

ICC Vee = 5.5 V 
Outputs disabled 68 68 

Outputs high 52 52 

'ALS648 Outputs low 57 57 

Outputs disabled 58 58 

*AII typical values are at Vee = 5 V, TA = 25°C 
§For 1/0 ports, the parameters IIH and IlL include the off-state output current. 
,The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
Additional Information on these products can be obtaIned from the factory as It becomes available. 
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TYPES SN54ALS646. SN54ALS648. SN74ALS646. SN74ALS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3·STATE OUTPUTS 

, ALS646 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 Q. 

PARAMETER 
FROM TO 

R2 = 500 Q. 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS646 SN74ALS646 

MIN TYPt MAX MIN TYPt MAX 
fmax 
tpLH 

CBA or CAB A or B 
11 11 

tpHL 13 13 

tpLH 
A or B 

8 8 

tpHL 
BorA 

8 8 

tpLH SBA or SABi 16 16 

tpHL 
A or B 

(with A or B high) 16 16 

tpLH SBA or SABi 15 15 

tpHL 
A or B 

(with A or Blow) 12 12 

tpZH 
G A or B 

17 17 

tpZL 20 20 

tpHZ 
G A or B 

10 10 

tpLZ 12 12 

tpZH 
DIR 

17 17 

tpZL 
A or B 

20 20 

tpHZ 
DIR A or B 

10 10 

tpLZ 12 12 

, ALS648 switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 Q. 

PARAMETER 
FROM TO 

R2 = 500 Q. 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS648 SN74ALS648 

MIN TYPt MAX MIN TYPt MAX 
f max 
tpLH 

CBA or CAB 
11 11 

tpHL 
A or B 

13 13 

tpLH 
A or B B or A 

10 10 

tpHL 12 12 

tpLH SBA or SABi 16 16 

tpHL (with A or B high) 
A or B 

16 16 

tpLH SBA or SABi 15 15 

tpHL (with A or Blow) 
A or B 

15 15 

tpZH 
G A or B 

17 17 

tpZL 20 20 

tpHZ 
G A or B 

10 10 

tpLZ 12 12 

tpZH 
DIR A or B 

17 17 

tpZL 20 20 

tpHZ 
DIR A or B 

10 10 

tpLZ 12 12 

tAli typical values are at Vee = 5 V. T A = 25 DC. 
~These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS647, SN54ALS649, SN74ALS647, SN74ALS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free·alr temperature range (unless otherwise noted) 

~,:!I~~~~~:e: ~.C.C. : : : : : : : : : : : : : : : : : : : :' : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ; ~ 
Operating free-air temperature range: SN54ALS647, SN54ALS649 ..................... - 55°C to 125°C 

SN74ALS647,SN74ALS649 ........................ 00Cto70°C 
Storage temperature range ................................................. - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS647 SN74ALS647 

SN54ALS649 SN74ALS649 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL 
12 24 

Low-level output current mA 
48t 

fclock Clock frequency MHz 

tw Pulse duration, clocks high or low ns 

tsu Setup time, A before CABt or B before CBAt ns 

th Hold time, A after CABt or B after CBAt ns 

TA Operating free-air temperature -55 125 0 70 °c 
tThe extended condition applies if Vee is maintained between 4.75 and 5.25 V. 

The 48-mA limit applies for the SN74ALS647-1 and SN74ALS649-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS647 

PARAMETER TEST CONDITIONS SN54ALS649 

MIN TYPt MAX 

VIK VCC = 4.5 V, II = -18 mA -1.5 

IOH VCC = 4.5 V, VOH = 5.5 V 0.1 

VCC = 4.5 V, IOL = 12 mA 0.25 0.4 

VOL VCC = 4.5 V, IOL = 24 mA 
(lOL = 48 mA for -1 versions) 

A or B ports VCC - 5.5 V, VI - 5.5 V 0.1 
II 

VCC = 5.5 V, VI = 7 V Control inputs 0.1 
A or B ports§ 20 

IIH 
Control inputs 

VCC = 5.5 V, VI = 2.7 V 
20 

Control inputs -0.1 
IlL 

A or B ports§ 
VCC = 5.5 V, VI = 0.4 V 

-0.2 

'ALS647 
Outputs high 52 

ICC 
Outputs low 62 

Vee = 5.5 V 
'ALS649 

Outputs high 50 

Outputs low 60 

*AII typical values are at Vee = 5 V, T A = 25 °e 
§For I/O ports, the parameters IIH and IlL include the off-state output current. 
Additional Information on these products can be obtained from the factory as It becomes available. 

PRODUCT PREVIEW 
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SN74ALS649 UNIT 

MIN TYPt MAX 

-1.5 V 

0.1 mA 

0.35 0.5 V 

0.1 

0.1 
mA 

20 

20 
IJA 

-0.1 

-0.2 
mA 

52 

62 

50 
mA 

60 
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TYPES SN54ALS647. SN54ALS649. SN74ALS647. SN74ALS649 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH OPEN·COLLECTOR OUTPUTS 

, ALS64 7 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = G80 Q. 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS647 SN74ALS647 

MIN TVPt MAX MIN TVPt MAX 
fmax 

tpLH 24 24 

tpHL 
CBA or CAB A or B 

15 15 

tpLH 24 24 
A or B BorA 

12 12 tpHL 

tpLH SBA or SAB; 26 26 
A or B 

tpHL (with A or B high) 15 15 

tpLH SBA or SAB; 26 26 
Aor B 

15 15 tpHL (with A or Blow) 

tpLH 
G 

24 24 
A orB 

tpHL 17 17 

tpLH 24 24 

tpHL 
DIR A or B 

17 17 

, ALS649 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO RL = 680 Q. 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS649 SN74ALS649 

MIN TVPt MAX 
f max 
tpLH 24 

CBA or CAB A orB 
tpHL 15 

tpLH 24 
A or B BorA 

10 tpHL 

tpLH SBA or SAB; 26 
A or B 

tpHL (with A or B high) 15 

tpLH SBA or SAB; 26 

tpHL 
A or B 

15 (with A or Blow) 

tpLH 
IT 

24 
A or B 

tpHL 17 

tpLH 24 

tpHL 
DIR A or B 

17 

t All typical values are at V CC = 5 V. T A = 25°C. 
t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
Additional Information on these products can be obtained from the factory as It becomes available. 
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TYPES SN54AS646, SN54AS648, SN74AS646, SN74AS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3-STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC ............................................................... 7 V 
Input voltage: Control inputs .......................................................... 7 V 

1/0 ports ............................................................ 5.5 V 
Operating free-air temperature range: SN54AS646, SN54AS648 ...................... - 55 DC to 125 DC 

SN74AS646,SN74AS648 .......................... OOCto70 oC 
Storage temperature range ................................................. - 65 DC to 1 50 DC 

recommended operating conditions 

SN54AS646 SN74AS646 

SN54AS648 SN74AS648 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

10L Low-level output current 48 64 mA 

fclock Clock frequency 0 75 0 90 MHz 

Pulse duration 
I Clock high 6 5 

tw I Clock low 7 6 
ns 

tsu Setup time, A before CA8t or B before CBAi 7 6 ns 

th Hold time, A after CABt or B after CBAt 0 0 ns 

TA Operating free-air temperature -55 125 0 70 °c 

~ electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
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PARAMETER TEST CONDITIONS 

VIK VCC = 4.5 V, II = -18 mA 

VCC = 4.5 V to 5.5 V, 10H = -2 mA 

VOH 
VCC - 4.5 V, 10H - -3 mA 

VCC - 4.5 V, 10H - -12 mA 

VCC = 4.5 V, 10H = -15 mA 

VOL 
VCC - 4.5 V, 10L - 48 mA 

VCC - 4.5 V, 10L - 64 mA 

II 
Control inputs VCC - 5.5 V, VI - 7 V 

A or B ports VCC = 5.5 V, VI = 5.5 V 

IIH 
Control inputs 

VCC = 5.5 V, VI = 2.7V 
A or B portst 

IlL 
Control inputs 

VCC = 5.5 V, VI = 0.4 V 
A or B portst 

10§ VCC = 5.5 V, Vo = 2.25 V 

Outputs high 

'AS646 Outputs low 

ICC VCC = 5.5 V 
Outputs disabled 

Outputs high 

'AS648 Outputs low 

Outputs disabled 

tAli typical values are at Vee = 5 V, TA = 25°e 
*For 1/0 ports, the parameters IIH and IlL inclu(le the off-state output current. 

SN54AS646 SN74AS646 

SN54AS648 SN74AS648 

MIN TYPt MAX MIN TYPt MAX 

-1.2 -1.2 

VCC-2 VCc-2 
2.4 3.2 2.4 3.2 

2.4 

2.4 

0.35 0.55 

0.35 0.55 

0.1 0.1 

0.1 0.1 

20 20 

50 50 

-0.5 -0.5 

-0.5 -0.5 

-30 -112 -30 -112 

120 195 120 195 

130 211 130 211 

130 211 130 211 

110 185 110 185 

120 195 120 195 

120 195 120 195 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54AS646, SN54AS648, SN74AS646, SN74AS648 
OCTAL BUS TRANSCEIVERS AND REGISTERS WITH 3·STATE OUTPUTS 

, AS646 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 
CL = 50 pF. 

Rl = 500 Q. 

PARAMETER 
FROM TO 

R2 = 500 Q. UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54AS646 SN74AS646 

MIN MAX MIN MAX 
f max 75 90 MHz 

tpLH 2 9.5 2 8.5 
C8A or CAB Aor B 

2 10 2 9 
ns 

tpHL 

tpLH 2 11 2 9 
A or B BorA 

1 8 1 7 
ns 

tpHL 

tPLH SBA or SABt 2 12 2 11 

(with A or B high) 
Aor B 

2 10 2 9 
ns 

tPHL 

tpZH 
G 

2 10 2 9 
A orB 

3 15 3 14 
ns 

tpZL 

tpHZ 
G 

2 11 2 9 
A or B 

2 11 2 9 
ns 

tPLZ 
tpZH 3 19 3 16 

DIR A or B 
21 3 18 

ns 
tpZL 3 

tpHZ 2 12 2 10 
DIR A or B 

2 12 2 10 
ns 

tpLZ 

, AS648 switching characteristics (see Note 1) 

Vee = 4.5 V to 5.5 V. 
CL = 50 pF. 

Rl = 500 Q. 
FROM TO 

R2 = 500 Q. UNIT PARAMETER 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54AS648 SN74AS648 

MIN MAX MIN MAX 

fmax 75 90 MHz 

tpLH 2 9.5 2 8.5 
CBA or CAB A or B 

2 10 2 9 
ns 

tpHL 

tpLH 2 9 2 8 
A or B BorA 

8 1 7 
ns 

tpHL 1 

tPLH SBA or SABt 2 12 2 11 
A or B 

2 10 2 9 
ns 

tpHL (with A or B high) 

tpZH 
G 

2 10 2 9 
Aor B 

3 18 3 15 
ns 

tpZL 

tpHZ 
G 

2 11 2 9 
Aor B 

2 11 2 9 
ns 

tpLZ 

tpZH 3 19 3 16 
DIR A orB 

3 21 3 18 
ns 

tpZL 

tPHZ 2 12 2 10 
DIR A orB 

2 12 2 10 
ns 

tpLZ 

tThese parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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TYPES SN54ALS651 THRU SN54ALS654, SN54AS651, SN54AS652 
SN74ALS651 THRU SN74ALS654, SN74AS651, SN74AS652 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

• Bus Transceivers/Registers 

• Independent Registers and Enables for A and 
B Buses 

• Multiplexed Real-Time and Stored Data 

• Choice of True and Inverting Data Paths 

• Choice of 3-State or Open-Collector Outputs 
to A Bus 

• Included Among the Package Options Are 
Compact 24-Pin 300-mil-Wide DIPs and 
Both 28-Pin Plastic and Ceramic Chip 
Carriers 

• Dependable Texas Instruments Quality and 
Reliability 

DEVICE A OUTPUT B OUTPUT LOGIC 
'ALS651, 'AS651 3-State 3-State Inverting 
'ALS652, 'AS652 3-State 3-State True 

'ALS653 Open-Collector 3-State Inverting 
'ALS654 Open-Collector 3-State True 

description 

These devices consist of bus transceiver circuits, 
D-type flip-flops. and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. Enable 
GAB and GBA are provided to control the transceiver 
functions. SAB and SBA control pins are provided to 
select whether real-time or stored data is transferred. 
A low input level selects real-time data. and a high 
selects stored data. The following examples 
demonstrate the four fundamental bus-management 
functions that can be performed with the octal bus 
transceivers and registers. 

~ 
GAa GBA CAB CBA SAB SBA 

l X 

REAL-TIME TRANSFER 
BUS B TO BUS A 

~ 
GAB GBA CAB CBA SAB SBA 

H H X L X 

REAL-TIME TRANSFER 
BUS A TO BUS B 

02661, DECEMBER 1983 

SN54ALS·. SN54AS' ..• JT PACKAGE 
SN74ALS·. SN74AS' •.• NT PACKAGE 

ITOPVIEWI 

CAB VCC 
SAB CBA 
GAB SBA 

A1 GBA 
A2 B1 
A3 B2 
A4 B3 
A5 B4 
A6 B5 
A7 B6 
AS B7 

GND B8 

SN54ALS·. SN54AS' ••• Fe PACKAGE 
SN74ALS·. SN74AS' ••• FN PACKAGE 

ITOPVIEWI 

A1 
A2 
A3 
NC 
A4 

~~~U~~~ 
(!) (f) U Z > U(f) 

432 1 

12 131415161718 

r--COOucor--co 
<X: <X:ZZCOCIlCIl 

(!) 

NC . - No internal connection 

GBA 
B1 
B2 
NC 
B3 

B4 
B5 

~ ~ 
GAB GBA CAB CBA SAB SBA 

, X X 
X X 

STORAGE FROM 
A AND/OR B 

GAB GBA CAB CBA SAB SBA 
, L H orL H or L H X 

TRANSFER 
STORED DATA 

TO A AND/OR B 
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TYPES SN54ALS651 THRU SN54ALS654, SN54AS651, SN54AS652 
SN74ALS651 THRU SN74ALS654, SN74AS651, SN74AS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

GAB 

L 

L 

X 

H 

L 

L 

L 

L 

H 

H 

H 

Data on the A or B data bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the ap­
propriate clock pins (CAB or CBA) regardless of the select or enable control pins. When SAB and SBA are in the real­
time transfer mode, it is also possible to store data without using the internal D-type flip-flops by simultaneously enabl­
ing GAB and GBA. In this configuration each output reinforces its input. Thus, when all other data sources to the two 
sets of bus lines are at high impedance, each set of bus lines will remain at its last state. 

The -1 versions of the SN74ALS651 through SN74ALS654 are identical to the standard versions except that the 
recommended maximum IOL is increased to 48 milliamperes. There are no -1 versions of the SN54ALS651 through 
SN54ALS654. 

The SN54' family is characterized for operation over the full military temperature range of - 55 DC to 125 DC. The 
SN74' family is characterized for operation from 0 DC to 70 DC. 

FUNCTION TABLE 

INPUTS DATA 1/0* OPERATION OR FUNCTION 

'ALS651, 'ALS653 'ALS652, 'ALS654 

GBA CAB CBA SAB SBA A1 THRU A8 B1 THRU B8 'AS651 'AS652 

H H or L H or L X X Isolation Isolation 

H t t X X 
Input Input 

Store A and B Data Store A and B Data 

H t H or L X X Input Not specified Store A, Hold B Store A, Hold B 

H t t X X Input Output Stora A in both registers Store A in both registers 

X H or L t X X Not specified Input Hold A, Store B Hold A, Store B 

L t t X X Output Input Store B in both registers Store B in both registers 

L X X X L Real-Time B Data to A Bus Real-Time B Data to A Bus 

L X H or L X H 
Output Input 

Stored B Data to A Bus Stored B Data to A Bus 

H X X L X Real-Time A Data to B Bus Real-Time A Data to B Bus 

H H or L X H X 
Input Output 

Stored A Data to B Bus Stored A Data to B Bus 

H or L Output Output 
Stored A Data to B Bus and Stored A Data to B Bus and 

L H or L H H 
Stored B Data to A Bus Stored B Data to A Bus 

'The data output functions may be enabled or disabled by various signals at the GAB and GBA inputs. Data input functions are always enabled. i.e .• data at the 
bus pins will be stored on every low-to-high transition on the clock inputs. 

logic diagrams (positive logic) 

'ALS651, 'AS651, 'ALS653 

. 
TO 7 OTHER CHANNELS 

Pin numbers shown are for JT and NT packages. 

'ALS652, 'AS652, 'ALS654 

.. 
TO 7 OTHER CHANNELS 
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logic symbols 

GBA (211 

GAB (31 

CBA (231 

SBA (221 

CAB (1) 

SAB (21 

(41 
Al 

(5) 
A2 

(SI 
A3 

(71 
A4 

(SI 
AS 

(9) 
A6 

(101 

A7 

(11) 
A8 

GBA (21) 

GAB (31 

CBA (231 

SBA (221 

CA8 (1) 

SA8 (21 

(41 
Al 

(5) 
A2 

(S) 
A3 

(71 ' 
A4 

(8) 
AS 

(91 
AS 

(10) 

A7 

1111 
A8 

TYPES SN54ALS651 THRU SN54ALS654. SN54AS651. SN54AS652 
SN74ALS651 THRU SN74ALS654. SN74AS651. SN74AS652 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

'ALS651, 'AS651 'ALS652, 'AS652 

ENl (BAI GBA (211 ENl (BAI 
EN2 (ABI GAB (31 EN2 (AB] 

C4 CBA (231 C4 

G5 SBA (221 G6 

C6 CAB (11 C6 
SAB (21 

(201 
(4) 

(20) 

Bl Bl 
Al 

(191 (5) (19) 
B2 A2 B2 

1181 (S) (1B) 
B3 A3 B3 

(17) (7) (17) 
B4 A4 B4 

I1SI (81 (16) 
BS AS B5 

I1SI (9) (15) 
BS A6 BS 

(14) 1101 (14) 

B7 A7 B7 

(131 (11) (13) 

BS A8 B8 

'ALS653 'ALS654 

GBA (21) ENl (BAI 
GAB (31 EN2 (ABI 
C8A (231 C4 
S8A (221 G6 
CA8 (1) C6 
SA8 (2) 

(201 (20) 

81 
(4) 

81 
Al 

(19) (5) 

82 A2 

(181 (SI (18) 

83 A3 83 

(171 171 (171 
B4 A4 84 

(lS) (81 (lS) 

BS AS 85 

(lS) (91 (15) 

8S AS 86 

(14) (10) (14) 
87 A7 87 

(131 (11) (13) 

BS A8 88 

611 
en 
!:: 
:J 
U 
a: 
U 
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Pin numbers shown are for JT and NT packages. 
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TYPES SN54ALS651, SN54ALS652, SN74ALS651, SN74ALS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage, Vcc ............................................... " ............... 7 V 
Input voltage: Control inputs ..................................... ; .................... 7 V 

I/O ports ............................................................ 5.5 V 
Operating free-air temperature range: SN54ALS651. SN54ALS652 ..................... - 55°C to 125°C 

SN74ALS651,SN74ALS652 ........................ OOCto70oC 
Storage temperature range ................................................. - 65°C to 150°C 

recommended operating conditions 

VCC Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

10H High-level output current 

10L Low-level output current 

fclock Clock frequency 

tw Pulse duration 
CBA or CAB high 

CBA or CAB low 

tsu Setup time before CABt or CBAt A or B 

th Hold time after CABt or CBAt A orB 

TA Operating free-air temperature 

tThe extended condition applies if Vee is maintained between 4.75 V and 5.25 V. -=- The 48-mA limit applies for the SN74ALS651-1 and SN74ALS652-1 only. 

SN54ALS651 

SN54ALS652 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

-12 

12 

-55 125 

SN74ALS651 

SN74ALS652 UNIT 

MIN NOM MAX 

4.5 5 5.5 V 

2 V 
I 0.8 V 

-15 mA 

24 

48t 
mA 

MHz 

ns 

ns 

ns 

0 70 DC 

~ electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
SN54ALS651 SN74ALS651 

PARAMETER TEST CONDlTIONS SN54ALS652 SN74ALS652 

MIN TYP:t MAX MIN TYP:t MAX 

VIK VCC = 4.5 V, II = -18 mA -1.5 -1.5 
VCC = 4.5 V to 5.5 V, 10H = -0.4 mA VCC-2 VCC-2 

VCC = 4.5 V, 10H = -3 mA 2.4 3.2 2.4 3.2 
VOH VCC = 4.5 V, 10H = -12 mA 2 

VCC = 4.5 V, 10H = -15 mA 2 
Vce = 4.5 V, 10L = 12 mA 0.25 0.4 0.25 0.4 

VOL Vec = 4.5 V, 10L = 24 mA 0.35 0.5 
(I0L = 48 mA for -1 versions) 

II 
Control inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 

Vee = 5.5 V, VI = 5.5 V 0.1 0.1 A or B ports 

Control inputs 20 20 
IIH A or B ports§ Vce = 5.5 V" VI = 2.7 V 

20 20 

IlL 
Control inputs 

Vee = 5.5 V, VI = 0.4 V 
-0.1 -0.1 

A or B ports§ -0.2 -0.2 

10' Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

Outputs high 52 52 

'ALS651 Outputs low 57 57 

ICC Vee = 5.5 V 
Outputs disabled 58 58 

Outputs high 60 60 

'ALS652 Outputs low 68 68 

Outputs disabled 68 68 
*AII typical values are at Vee = 5 V, TA = 25°e 
§For I/O ports, the parameters IIH and IlL include the off·state output current. 
,The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54ALS651, SN54ALS652, SN74ALS651, SN74ALS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

'ALS651 switching characteristics (see Note 1) 
Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 Q. 

PARAMETER 
FROM TO 

R2 = 500 Q. 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS651 SN74ALS651 

MIN TYPt MAX MIN TYPt MAX 
fmax 
tPLH 

CBA or CAB 
11 11 

tpHL 
Aor B 

13 13 

tpLH 
A or B BorA 

10 10 
tpHL 12 12 

tpLH SBA or SAB* 16 16 

tpHL 
A or B 

(with A or B high) 16 16 

tPLH SBA or SAB* 15 15 

tPHL (with A or Blow) 
A or B 

15 15 

tpZH 
GBA 

17 17 
A 

tpZL 20 20 

tPHZ 
GBA A 

10 10 

tPLZ 12 12 

tpZH 
GAB B 

19 19 

tpZL 22 22 

tpHZ 
GAB 

12 12 
B 

tPLZ 14 14 

, ALS652 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 
R1 = 500 Q. 

PARAMETER 
FROM TO 

R2 = 500 Q. 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS652 SN74ALS652 

MIN TYPt MAX MIN TYPt MAX 
fmax 
tpLH 

CBA or CAB 
11 11 

tpHL 
A or B 

13 13 

tpLH 8 8 
tpHL 

A or B B or A 
8 8 

tpLH SBA or SAB* 16 16 

tpHL 
A or B 

(with A or B high) 16 16 

tpLH SBA or SAB* 
A or B 

15 15 

tpHL (with A or Blow) 12 12 

tpZH 
GBA 

17 17 
A 

tpZL 20 20 

tpHZ 
GBA A 

10 10 

tpLZ 12 12 

tpZH 
GAB 

19 19 
B 

tpZL 22 22 

tPHZ 
GAB B 

12 12 

tPLZ 14 14 
tAli typical values are at Vee = 5 V, TA = 25°e. 
;These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

PRODUCT PREVIEW 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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TYPES SN54ALS653, SN54ALS654, SN74ALS653, SN74ALS654 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 
Supply voltage, Vee ............ " ................................................... 7 V 
Input voltage: All inputs and A I/O ports ................................................... 7 V 

B I/O ports ........................................................... 5.5 V 
Operating free-air temperature range: SN54ALS653, SN54ALS654 ..................... - 55 °e to 125 °e 

SN74ALS653,SN74ALS654 ........................ 00et070 0e 
Storage temperature range ................................................. - 65 °e to 150 °e 

recommended operating conditions 
SN54ALS653 SN74ALS653 

SN54ALS654 SN74ALS654 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage A ports 5.6 6.5 V 

IOH High-level output current B ports -12 -15 mA 

IOL Low-level output current 
12 24 

48t 
mA 

fclock Clock frequency MHz 

tw Pulse duration 
CBA or CAB high 

ns 
CBA or CAB low 

tsu Setup time before CABi or CBAi A orB ns 

th Hold time after CABi or CBAi A or B ns 
TA Operating free-air temperature -55 125 0 70 °C 

tThe extended condition applies if VCC is maintained between 4.75 V and 5.25 V. -=- The 48-mA limit applies for the SN74ALS653-1 and SN74ALS654-1 only. 

~electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

» r­en 
» 
2 
C 
» en 
Q 
:Xl 
(") 
c 
=t en 

PARAMETER TEST CONDITIONS 

VIK VCC = 4.5 V, II = -18 mA 

VCC = 4.5 V to 5.5 V, 10H = -0.4 mA 

VCC = 4.5 V, 10H = -3 mA 
VOH B ports 

Vec = 4.5 V, IOH = -12 mA 

Vee = 4.5 V, IOH = -15 mA 

10H A ports Vee = 4.5 V, VOH = 5.5 V 

Vee = 4.5 V, 10L = 12 mA 

VOL Vec = 4.75 V, 10L = 24 mA 
(lOL = 48 mA for -1 versions) 

II 
Control inputs Vee = 5.6 V, VI = 7 V 

A or B ports Vee = 5.5 V, VI = 5.5 V 

IIH 
Control inputs 

Vee = 5.5 V, 
A or B ports§ 

VI = 2.7V 

IlL 
Control inputs 

Vce = 5.5 V, VI = 0.4 V 
A or B ports§ 

10' B ports Vee = 5.5 V, Vo = 2.25 V 

Outputs high 

'ALS653 Outputs low 

lee Vee = 5.5 V 
Outputs disabled 

Outputs high 

'ALS654 Outputs low 

Outputs disabled 
tAli typical values are at vcc ~ 5 V. TA = 25 D C 
§For I/O ports, the parameters IIH and IlL include the off-state output curre.nt. 

SN54ALS653 SN74ALS653 

SN54ALS654 SN74ALS654 

MIN TYPt MAX MIN TYPt MAX 

-1.5 -1.5 

VCC-2 VCC-2 

2.4 3.2 2.4 3.2 

2 

2 

0.1 0.1 

0.25 0.4 0.25 0.4 

0.35 0.5 

0.1 0.1 

0.1 0.1 

20 20 

20 20 

-0.1 -0.1 

-0.2 -0.2 

-30 -112 -30 -112 

52 52 

57 57 

58 58 

60 60 

68 68 

68 68 

,The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 
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TYPES SN54ALS653. SN74ALS653 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

, ALS653 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 
RL = 680 Q. (A outputs) 

FROM TO 
PARAMETER R1 = R2 = 500 Q. (8 outputs) 

(INPUT) (OUTPUT) 
TA = MIN to MAX 

SN54ALS653 

MIN TYPt MAX 
fmax 
tPLH 

tpHL 
CBA 

24 
A 

15 

tpLH 11 
CAB B 

13 tpHL 

tPLH 10 
A B 

12 tpHL 

tPLH 24 
B A 

10 tPHL 

tPLH SBA* 26 

tpHL (with B high) 
A 

15 

tPLH SBM 26 
A 

15 tPHL (with Blow) 

tpLH SAB* 16 
B 

tpHL (with A high) 16 

tpLH SAB* 15 
B 

tpHL (with A low) 15 

tPLH 
GBA 

24 
A 

tPHL 17 

tpZH 19 

tpZL 
GAB B 

22 

tpHZ 

tpLZ 
GAB 

12 
B 

14 

tAli typical values are at Vee = 5 V. TA = 25°e. 
iThese parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 1: For load circuit and voltage waveforms. see page 1·'2. 
Additional information on these products can be obtained from the factory as it becomes available. 

PRODUCT PREVIEW 

SN74ALS653 

MIN TYPt MAX 

24 

15 

11 

13 

10 

12 

24 

10 

26 

15 

26 

15 

16 

16 

15 

15 

24 

17 

19 

22 

12 

14 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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TYPES SN54ALS654, SN74ALS654 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

, ALS654 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 
RL = 680 Q. (A outputs) 

FROM TO 
PARAMETER R1 = R2 = 500 Q. (B outputs) 

(INPUT) (OUTPUT) 
TA = MIN to MAX 

EI 
l> 
r­en 

fmax 
tpLH 

CBA 
tpHL 

tpLH 
CAB 

tpHL 

tpLH 
A 

tpHL 

tpLH 

tpHL 
B 

tpLH SBA* 
tpHL (with B high) 

tPLH SBAi 

tPHL (with Blow) 

tpLH SAB* 
tpHL (with A high) 

tpLH SAB* 
tPHL (with A low) 

tpLH 
GBA 

tpHL 

tpZH 

tpZL 
GAB 

tPHZ 
GAB 

tpLZ 

tAli typical values are at Vee = 5 V. TA = 25°e. 

SN54ALS654 

MIN TYPt MAX 

A 
24 

15 

B 
11 

13 

B 
8 

8 

A 
24 

10 

A 
26 

15 

26 
A 

15 

16 
B 

16 

15 
B 

12 

24 
A 

17 

19 
B 

22 

12 
B 

14 l> 
2 
C tThese parameters are measured with the Internal output state of the storage register opposite to that of the bus input. 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 

l> en 
Additional Information on these products can be obtained from the factory as It becomes available. 
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SN74ALS654 

MIN TYPt MAX 

24 

15 

11 

13 

8 

8 

24 

10 

26 

15 

26 

15 

16 

16 

15 

12 
24 

17 

19 

22 

12 

14 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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TYPES SN54AS651, SN54AS652, SN74AS651, SN74AS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

absolute maximum ratings over operating free-air temperature'range (unless otherwise noted) 

Supply voltage, VCC ..... " .......................................................... 7 V 
Input voltage: Control inputs .......................................................... 7 V 

110 ports ...................................................... _ ..... 5.5 V 
Operating free-air temperature range: SN54AS651, SN54AS652 ...................... - 55 DC to 125°C 

SN74AS651,SN74AS652 .......................... OOCto70oC 
Storage temperature range ................. : .......................... _ .... - 65 DC to 150°C 

recommended operating conditions 

SN54AS651 SN74AS651 

SN54AS652 SN74AS652 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOL Low-level output current 48 64 mA 

fclock 0 75 0 90 MHz 

C8A or CAB high 6 5 
tw Pulse duration 

CSA or CAB low 7 6 
ns 

tsu Setup time before CABt or CBAt A or B 7 6 ns 

th Hold time after CABt or CBAt A or B O· 0 ns 

TA Operating free-air temperature -55 125 0 70 DC 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS651 SN74AS651 

PARAMETER TEST CONDITIONS SN54AS652 SN74AS652 UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK VCC = 4.5 V, II = -18 mA -1.2 -1.2 V 

VCC = 4.5 V to 5.5 V, IOH = -2 mA VCC-2 VCC-2 

Vee = 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 
VOH Vce = 4.5 V, IOH = -12 mA 

V 
2.4 

VCC = 4.5 V, IOH = -15 mA 2.4 

VCC = 4.5 V, IOL = 48 mA 0.35 0.55 
V VOL VCC = 4.5 V, IOL = 64 mA 0.35 0.55 

Control inputs VCC = 5.5 V, VI = 7 V 0.1 0.1 
II 

Vee = 5.5 V, VI = 5.5 V 
mA 

A or B ports 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports; 
VCC = 5.5 V, VI = 2.7V 

50 50 IlA 

Control inputs -0.5 -0.5 
IlL VCC = 5.5 V, VI = 0.4 V mA 

A or B ports; -0.5 -0.5 
IO§ VCC = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

Outputs high 110 185 110 185 

'AS651 Outputs low 120 195 120 195 

ICC VCC = 5.5 V 
Outputs disabled 130 195 130 195 

mA 
Outputs high 120 195 120 195 

'AS652 Outputs low 130 211 130 211 

Outputs disabled 130 211 130 211 

t All typical values are at Vee = 5 V, TA = 25 De 
i For 1/0 ports, the parameters IIH and IlL include the off-state output current. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54AS651, SN54AS652, SN74AS651, SN74AS652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 

'AS651 switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

Vcc = 4.5 V to 6.6 V. 

CL = 50 pF. 

Rl = 600 Q. 

R2 = 600 Q. 

TA = MIN to MAX 

SN54AS651 SN74AS651 

fmax 
tpLH 

CBA or CAB 
tPHL 

tpLH 
A or B 

tpHL 

tpLH 
SBA or SABt 

tpHL 

tpZH 
GBA 

tpZL 

tpHZ 
GBA 

tpLZ 

tpZH 
GAB 

tpZL 

tPHZ 
GAB 

tpLZ 

_ ' AS652 switching characteristics (see Note 1) 

» 
r­
fJ) PARAMETER· 

FROM 

(INPUT) 

MIN 

75 

A or B 
2 

2 

BorA 
2 

1 

A or B 
2 

2 

A 
2 

3 

A 
2 

2 

B 
3 

3 

B 
2 

2 

TO 

(OUTPUT) 

MAX MIN MAX 

90 

9.5 2 8.5 

10 2 9 

9 2 8 

8 1 7 

12 2 11 

10 2 9 

11 2 10 

18 3 16 

10 2 9 

10 2 9 

12 3 11 

20 3 16 

11 2 10 

12 2 11 

Vcc = 4.6 V to 5.5 V. 

CL = 50 pF. 

Rl = 600 Q. 

R2 = 500 Q. 

TA = MIN to MAX » 
:2 
C 

SN54AS652 SN74AS652 

» 
fJ) 

Q 
:Il 
("). 
c 
=i 
fJ) 

MIN MAX 
f max 75 

tpLH 
CBA or CAB 

2 9.5 

tpHL 
A or B 

2 10 

tpLH 
A or B 

2 11 

tpHL 
BorA 

1 8 

tpLH 2 12 

tpHL 
SBA or SABt A orB 

2 10 

tpZH 
GBA A 

2 11 

tpZL 3 18 

tpHZ 
GBA 

2 10 

tpHL 
A 

2 10 

tPZH 3 12 
tpZL 

GAB B 
3 20 

tPHZ 
GAB 

2 11 

tpLZ 
B 

2 12 
tThese parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
NOTE 1: For load circuit and voltage waveforms. see page 1·12. 
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MIN MAX 

90 

2 8.5 

2 9 

2 9 

1 7 

2 11 

2 9 

2 10 

3 16 

2 9 

2 9 

3 11 

3 16 

2 10 

2 11 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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TYPES SN54ALS677. SN54ALS678. SN74ALS677. SN74ALS678 
ADDRESS COMPARATORS 

• 'ALS677 is a 16-bit to 4-Bit Comparator with Enable 

• 'ALS678 is a 16-Bit to 4-Bit Comparator with Latch 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

The 'ALS677 and 'ALS678 address comparators simplify 
addressing of memory boards and/or other peripheral devices. 
The four P inputs are normally hard wired with a preprogrammed 
address. An internal decoder determines what input information 
applied to the 16 A inputs must be low or high to cause a low 
state at the output (Y). For example, a positive-logic bit combina­
tion of 0111 (decimal 7) at the P input determines that inputs A 1 
through A 7 must be low and that inputs A8 through A 1 6 must 
be high to cause the output to go low. Equality of the address 
applied at the A inputs to the preprogrammed address is 
indicated by the output being low. 

The' ALS677 features an enable input (G). When G is low, the 
device is enabled. When G is high, the device is disabled and the 
output is high regardless of the A and P inputs. The' ALS678 
features a transparent latch and a latch enable input (e). When e 
is high, the device is in the transparent mode. When e is low, the 
previous logic state of Y is latched. 

The SN54ALS677 and SN54ALS678 are characterized for 
operation over the full military temperature range of - 55 °e to 
125 °e. "T:he SN54ALS677 and SN74ALS678 are characterized 
for operation from ooe to 70 0 e. 

PRODUCT PREVIEW 

02661. JUNE 1982-REVISEO DECEM8ER 1983 

SN54ALS677 • • • JT PACKAGE 

SN74ALS677 • . • .NT PACKAGE 

(TOP VIEW) 

A4 4 21 P3 
A5 20 P2 
A6 19 Pl 
A7 18 po 
AS 17 A16 
A9 16 A15 

Al0 10 15 A14 
All 11 14 A13 
GNO 12 13 A12 

SN54ALS677 FH PACKAGE 

SN74ALS677 FN PACKAGE 

A4 
A5 
A6 
NC 
A7 9 

A8 10 

A9 11 

4 3 2 1 282726 

12131415161718 

O_OUNM.r --22---«I!l «< 

25 
24 

23 
22 

21 

20 
19 

P3 
P2 
Pl 
NC 
PO 
A16 
A15 

SN54ALS678 • • . JT PACKAGE 

SN74ALS678 •.• NT PACKAGE 

(TOP VIEW) 

Al VCC 
A2 C 
A3 
A4 P3 
A5 P2 
A6 Pl 
A7 PO 
A8 A16 
A9 A15 

Al0 10 15 A14 
All 11 14 A13 
GNO 12 13 A12 

SN54ALS678 . FH PACKAGE 

SN74ALS678 . FN PACKAGE 

A4 
A5 
A6 
NC 
A7 
AS 10 

A9 11 

(TOP VIEW) 
U 

M N - U U «<Z>U>-
4 3 2 1 282726 

12 1314 15161718 

O_OUNM'¢ --2Z---«I!l «< 
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TYPES SN54ALS677, SN54ALS678, SN74ALS677, SN74ALS678 
ADDRESS COMPARATORS 

FUNCTION TABLE 

'ALS677 'ALS678 INPUTS COMMON TO 'ALS677 AND 'ALS678 

G C P3 P2 P1 PO A1 A2 A3 A4 A5 A6 A7 A8 A9 A10A11 A12A13A14A15A16 

L H 

L H 

L H 

L H 
L H 

L H 

L H 

L H 

L H 

L H 

L H 
L H 

L H 

L H 

L H 

L H 

L H 
H 

L 

logic symbols 

G (23) 

PO 
(18) 

PI 
I1S) 

P2 
(20) 

P3 
(211 

Al 
(1) 

A2 
(2) 

A3 
(3) 

A4 
(4) 

AS 

A6 

A7 

A8 

AS 

All (11) 

A12 (13) 

A13 (14) 

A14 (16) 

AIS (18) 

A16 (17) 

L L L 

L L L 
L L H 

L L H 
L H L 

L H L 

L H H 
L H H 

H L L 

H L L 

H L H 
H L H 

H H L 

H H L 

H H H 

H H H 

'ALS677 

(ADDRESS COMPI 

EN '} .': P;' 2 

P 2 
P;' 3 

3 3 
p;, 4 

II 

l2 

l3 

l4 

l11 

l12 

l13 

l14 

lIS 

l16 

p;, 5 

P;;' 6 
6 

P;' 7 

p;, 6 

P;' 9 

9 

P;.10 

10 

P;'11 

11 
P;;.12 

12 

-I 

-I 

-I 

-I 

-I 

-I 

16 

L 

H 

L 

H 
L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

&1> 

Pin numbers shown are for JT and NT packages. 

H H H 

L H H 

L L H 

L L L 
L L L 

L L L 

L L L 

L L L 

L L L 

L L L 

L L L 

L L L 

L L L 

L L L 

L L L 

L L L 

(22) y 

H H H H H H H H H H H H H 

H H H H H H H H H H H H H 

H H H H H H H H H H H H H 
H H H H H H H H H H H H H 

L H H H H H H H H H H H H 
L L H H H H H H H H H H H 

L L L H H H H H H H H H H 
L L L L H H H H H H H H H 

L L L L L H H H H H H H H 
L L L L L L H H H H H H H 

L L L L L L L H H H H H H 

L L L L L L L L H H H H H 

L L L L L L L L L H H H H 
L L L L L L L L L L H H H 

L L L L L L L L L L L H H 

L L L L L L L L L L L L H 

All other combinations 

'ALS677: Any combination 

'ALS678: Any combination 

'ALS678 

(ADDRESS COMPI 
(23) 

C20 
(18) r" -I 

PO o 1 

PI 
I1S) P;' 2 -I 

(20) 
P 2 

P2 P> 3 -I 

P3 
(211 3 3 

(1) 
p;, 4 -I 

AI II 

A2 
(2) 

l2 
P;;' S -I 

A3 
(3) 

l3 -I P;' 6 

A4 
(4) 

AS 

A6 

A7 

A8 

A11 

A14 (16) l14 

AIS (16) lIS P _ 1 

A16 (17) l16 
1 

16 
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OUTPUT 

V 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

Latched 

1283 



1283 

logic diagrams (positive logic) 

'ALS677 

A1 111 

A2 121 

A3 131 

A4 141 

A5 151 

A6 161 

A7 171 

AB IBI 

A9 191 

A 1 0 ..:..;11~01'----+++-r-;=-_---'~ 

A11 1111 

A13 (141 

A14 ...;..11;.,;:;5.:....1 _++++-___ ....... _-

A15 (161 

A16 1171 

PO 

P3 1211 

G 1231 

TYPES SN54ALS677, SN54ALS678, SN74ALS677, SN74ALS678, 
ADDRESS COMPARATORS 

'ALS678 

A1 111 

A2 121 

A3 131 

A4 141 

A5 151 

A6 161 

A7 171 

AB IBI 

A9 191 
1221 V .. 

A10 1101 

A11 1111 

A12 1131 

A13 (141 

A14 1151 

A15 (161 

P1"":":'::"-C»-' 

P2 -'=-'--{::O-........ 

P3 -=-"--i.::O-~ 

C 1231 

en 
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TYPES SN54ALS677, SN54ALS678, SN74ALS677, SN74ALS678 
ADDRESS COMPARATORS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................................... 7 V 
Operating free-air temperature range: SN54ALS677, SN54ALS678 .................... - 55 °e to 125 °e 

SN74ALS677,SN74ALS678 ....................... OOeto70oe 
Storage temperature range ................................................ - 65 °e to 1 60 °e 

recommended operating conditions 

SN54ALS677 SN74ALS677 

SN54ALS678 SN74ALS678 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 -2.6 mA 

IOL Low-level output current 12 24 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS677 SN74ALS677 

PARAMETER TEST CONDITIONS SN54ALS678 SN74ALS678 UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, IOH = -0.4 mA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, IOH = -1 mA 2.4 3.3 V 

Vee = 4.5 V, IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V, IOL - 24 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 p.A 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 
lot Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

l'ALS677 21 33 21 33 
lee 

l'ALS678 
Vee = 5.5 V 

17 
mA 

17 

::::f tAli typical values ar(l at Vee = 5 V, TA = 25°e. 
CJ) tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

Additional information on these products can be obtained from the factory as It becomes available. 
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TYPES SN54ALS677, SN54ALS678, SN74ALS677, SN74ALS678, 
ADDRESS COMPARATORS 

, ALS677 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO RL = 500 n. 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS677 SN74ALS677 

MIN MAX MIN MAX 

tpLH 4 28 4 25 
Any P Y ns 

tpHL 8 40 8 35 

tpLH 5 26 5 22 
Any A Y ns 

tpHL 5 35 5 30 

tpLH IT 3 15 3 13 
Y ns 

tpHL 5 30 5 25 

, ALS678 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

FROM TO 
CL = 50 pF. 

PARAMETER RL = 500 n. UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS678 SN74ALS678 

MIN Typt MAX MIN Typt MAX 

tpLH 18 18 
Any P Y ns 

tPHL 18 18 

tpLH 14 14 
Any A Y ns 

tpHL 14 14 

tpLH 14 14 
C y ns 

tpHL 14 14 

t All typical values are at Vee = 5 V. TA = 25°e. 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 

en 
I-
:> 
U 
a:: 
u 
en « 
c 
2 « 
en 
-oJ « 

TEXAS 
INSTRUMENTS 

2-479 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



IIfJ 
l> 
r­
CJ) 

l> 
-2 
C 
l> 
CJ) 

(") 

:xJ 
(") 
C 
~ 
en 

TYPES SN54ALS677, SN54ALS678, SN74ALS677, SN74ALS678 
ADDRESS COMPARATORS 

TYPICAL APPLICATION INFORMATION 

The' ALS6 77 and' ALS6 7 8 can be wired to recognize anyone of 2 16 - 1 addresses. The number of "lows" in the address 
determines the input pattern for the P inputs. Then those system address lines that are low in the address to be recognized 
are connected to the lowest numbered A inputs of the address comparator and the system address lines that are high are 
connected to the highest numbered A inputs. 

For example, assume the comparator is to enable a device when the 16-bit system address is: 

A15 
H 

A14 A13 
H L 

A12 
L 

All 
H 

Al0 
H 

A9 
L 

A8 
L 

A7 
H 

A6 
H 

A5 
L 

Since the address contains 6 lows and 10 highs, the following connections are made: 

P3 to 0 V, P2 to Vee, Pl to Vee, and PO to 0 V. 

A4 
L 

A3 
H 

A2 
H 

Al 
H 

AO 
H 

, I 

System address lines A 13, A 12, A9, A8, A5, and A4 to comparator inputs A 1 through A6 in any convenient order. 

The remaining ten system address lines to comparator inputs A7 through A 16 in any convenient order. 

The output provides an active-low enabling signal. 

The following circuit is a modulo-N synchronous counter. The' ALS163 is connected to provide a low-level clear signal when 
N = FEFF16. 

15 12 8 4 0 
FEFF16 = HHHH HHHL HHHH HHHH 

4 'ALS677 
'ALS163 

ADDRESS 
CTR 16 COMP 

lR EN 
CLK 

VCC 

:}P MAX COUNT 

Cl/+ 

8 
0 ... 7 -= IP = 11 

8 
Al 

15 A2. .. A16 
9 ... 15 

MODULO-N SYNCHRONOUS COUNTER 
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TYPES SN54ALS679, SN54ALS680, SN74ALS679, SN74ALS680, 
ADDRESS COMPARATORS 

• ' ALS679 is a 12-Bit to 4-Bit Comparator With Enable 

• ' ALS680 is a 12-Bit to 4-Bit Comparator With Latch 

.. Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

description 

The ' ALS679 and 'ALS680 address comparators simplify 
addressing of memory boards and/or other peripheral devices. 
The four P inputs are normally hard wired with a preprogrammed 
address. An internal decoder determines what input information 
applied to the 1 2 A inputs must be low or high to cause a low 
state at the output (Y). For example, a positive-logic bit 
combination of 0111 (decimal 7.) at the P input determines that 
inputs A 1 through A 7 must be low and that inputs A8 through 
A 12 must be high to cause the output to go low. Equality of the 
address applied at the A inputs to the preprogrammed address is 
indicated by the output being low. 

The' ALS679 features an enable input (G)' When G is low, the 
device is enabled. When G is high. the device is disabled and the 
output is high regardless of the A and P inputs. The ' ALS680 
features a transparent latch and a latch enable input (C). When C 
is high, the device is in the transparent mode. When C is low, the 
previous logical state of Y is latched. 

The SN54ALS679 and SN54ALS680 are characterized for 
operation over the full military temperature of - 55 °C to 
125 °C. The SN74ALS679 and SN74ALS680 are characterized 
for operation from 0 °C to 70°C. 

PRODUCT PREVIEW 

02661. JUNE 1982-REVISED DECEMBER 1983 

SN54ALS679 ... J PACKAGE 

SN74ALS679 ..• N PACKAGE 

(TOP VIEW) 

Al I U20 VCC 
A2 2 19 G 
A3 3 18 Y 
A4 17 P3 
AS 16 P2 
A6 15 Pl 
A7 14 PO 
A8 13 A12 
A9 12 All 

GNO 10 11 Al0 

SN54ALS679 ... FH PACKAGE 

SN74ALS679 ••. FN PACKAGE 

(TOP VIEW) 

U M N _ U 

<{ <{ <( > Ie:) 

3 2 1 20 19 

9 1011 1213 

cnOO~N 
<{Z~~~ 

(!)<{<{<{ 

SN54ALS680 ... J PACKAGE 

SN74ALS680 ••• N PACKAGE 

(TOP VIEW) 

Al 1 U20 VCC 
A2 2 ::F ~ A3 
A4 t7 P3 
AS 16 P2 
A6 15 Pl 
A7 14 PO 
A8 13 A12 
A9 ,9 12 All 

GNO 10 11 Al0 

SN54ALS680 •.• FH PACKAGE 

SN74ALS680 ..• FN PACKAGE 

(TOP VIEW) 

A4 4 
AS 
A6 
A7 
A8 

U 
M N - U 
«<{<{>t) 

3 2 1 2019 

9 1011 1213 

y 

P3 
P2 
Pl 
PO 
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TYPES SN54ALS679. SN54ALS680. SN74ALS679. SN74ALS680 
ADDRESS COMPARATORS 

FUNCTION TABLE 

'ALS679 OUTPUT 

G C V 

L H L 

L H L H H H H H H H L 
H H L H H H H H H H H H H L 
H L H H L L H H H H H H H H H L 

L H H L L L L H H H H H H H H 

L H H L H L L L H H H H H H H 

L H H H L L L H H H H H H L 

L H H H H L -L H H H H H L 
H H L L L L L H H· H H 

L H H L H L L L L H H H L 
H H H L L L L H H L 
H H L H H L L L L H 

logic symbols 
'ALS679 'ALS680 

[ADDRESS COMPI [ADDRESS COMPI 
G (19) EN [P assumed ~ 12,13,141 

C20 [P assumed ~ 12,13,141 

PO (14) '} ": =1 &[> '} ": =1 & 

Pl (15) 

P2 (16) 
P P;;' 2 P p;;, 2 

2 2 

P3 (17) p;;, 3 P;;' 3 
3 3 3 3 

Al (1) Zl p;;. 4 Zl p;;. 4 

A2 (2) 4 
Z2 Z2 

P;;' 5 P;;' 5 

Z3 Z3 

Z4 
P;;' 6 (18) 

Z4 P;;' 6 y y 
6 6 

ZS p;;, 7 ZS P;;' 7 

7 
Z6 Z6 

P;;' 8 p;;, 8 

Z7 Z7 8 

Z8 
P;;' 9 

9 
Z8 

P;;' 9 

Z9 P;;.10 Z9 P;;.10 

10 Al0 (11) 10 
Z10 Z10 

P;;'ll P;;'ll 

Zll 11 All 
(12) 

Zl1 • 11 

P;;'12 =1 A12 (13) P;;.12 
Z12 

12 
Z12 

12 

*The three shaded rows of the function table show combinations that would normally not be used in address comparator applications. The logic symbols above 

are not valid for these combinations in which P = 12, 13, and 14. If symbols valid for all combinations are required, starting with the fourth ~xclusive-OR from 

the bottom, change po;. 9 to P = 9 ... 11/13 ... 15, P .. 10 to P = 10/11114/15, and P .. 11 to P = 11/15. 

Pin numbers shown are for J and N packages. 

2-482 TEXAS 
INSTRUMENTS 

POST OFFice BOX 225012 • DALLAS. TeXAS 75265 

1283 



logic diagrams (positive logic) 

'ALS679 

Al 
11) 

A2 
12) 

A3 
13) 

A4 
14) 

A5 
151 

A6 
161 

A7 
171 

A8 181 

191 

1111 
Al0 

1121 
All 

A12 
1131 

PO 

Pl 

P2 
1161 

P3 
1171 

G 
1191 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS679, SN54ALS680, SN74ALS679, SN74ALS680, 
ADDRESS COMPARATORS 

'ALS680 

Al 
11) 

A2 
. 12) 

13) 

141 
A4 

A5 
151 

A6 
161 

A7 
171 

181 
A8 

A9 
191 

1111 
Al0 

All 
1121 

A12 

PO 

Pl 

P2 

P3 
1171 

1191 
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TYPES SN54ALS679, SN54ALS680, SN74ALS679, SN74ALS680 
ADDRESS COMPARATORS 

a1bsolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage ...................................................... ' .............. 7 V 
Operating free-air temperature range: SN54ALS679, SN54ALS680 ................... - 55 °e to 125 °e 

SN74ALS679,SN74ALS680 ....................... 00eto700e 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

recommended operating conditions 

SN54ALS679 SN74ALS679 

SN54ALS680 SN74ALS680 UNIT 

" MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 -2.6 mA 

IOL Low-level output current 12 24 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS679 SN74ALS679 

PARAMETER TEST CONDITIONS SN54ALS680 SN74ALS680 UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 - 1.5 V 

Vee - 4.5 V to 5.5 V, 10H - -0.4 mA Vee-2 Vee-2 

VOH Vee = 4.5 V, 10H = -1 mA 2.4 3.3 V 

Vee = 4.5 V, 10H = -2.6 mA 2.4 3.2 

VOL 
Vee = 4.5 V, 10L = 12 mA 0.25 0.4 0.25 0.4 

V 
Vee = 4.5 V, 10L = 24 mA 0.35 .0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 /LA 

IlL Vee - 5.5 V, VI = 0.4 V -0.1 -0.1 mA 
10; Vee = 5.5 V, Vo = 2.25 V -30 - 1 12 -30 - 1 12 mA 

ICC 
L 'ALS679 

Vee = 5.5 V 
17 28 17 28 

I 'ALS680 13.4 13.4 
mA 

tAli typical values are at Vee = 5V.TA = 25°C. 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS679. SN54ALS680. SN74ALS679. SN74ALS680. 
ADDRESS COMPARATORS 

'ALS679 switching characteristics (see Note 1) 

Vee = 4.5 V to 5.5 V, 

eL = 50 pF, 

FROM TO RL = 500 n, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS679 SN74ALS679 

MIN MAX MIN MAX 

tpLH 4 28 4 25 
Any P Y ns 

tpHL 8 40 8 35 

tpLH 5 26 5 22 
Any A Y ns 

tPHL 5 35 5 30 

tpLH G 3 15 3 13 
Y ns 

tPHL 5 30 5 25 

'ALS680 switching characteristics (see Note 1) 

Vee = 4.5 V to 5.5 V, 

eL = 50 pF,. 
FROM TO RL = 500 n, 

PARAMETER UNIT 
(INPUT) (OUTPUT) TA = MIN To MAX 

SN54ALS680 SN74ALS680 

MIN Typt MAX MIN Typt MAX 

tpLH 18 18 
Any P Y ns 

tpHL 18 18 

tpLH 14 14 
Any A Y ns 

tpHL 14 14 

tpLH 14 14 
C Y ns 

tpHL 14 14 

tAli typical values are at Vee = 5 V. TA = 25°e. 
NOTE 1: For load circuit and voltage waveforms. see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS679, SN54ALS680, SN74ALS679, SN74ALS680 
ADDRESS COMPARATORS 

TYPICAL APPLICATION INFORMATION 

The' ALS679 and' ALS680 can be wired to recognize anyone of 212 addresses. The number of "lows" in the address 
determines the input pattern for the P inputs. Then those system address lines that are low in the address to be recognized 
are connected to the lowest numbered A inputs of the address comparator and the system address lines that are high are 
connected to the highest numbered A inputs. 

For example, assume the comparator is to enable a device when the 12-bit system address is: 

All Al0 A9 A8 A7 A6 A5 
H H L L H H L 

A4 A3 
L H 

A2 
H 

Al 
H 

AO 
H 

Since the address contains 4 lows and 8 highs, the following connections are made: 

P3 to 0 V, P2 to Vee, Pl to 0 V, and PO to 0 V. 

System address lines A9, A8, A5, and A4 to comparator inputs A 1 through A4 in any convenient order. 

The remaining eight system address lines to comparator inputs A5 through A 12 in any convenient order. 

The output provides an active-low enabling signal. 

The following circuit is a register bank decoder that examines the 14 most significant bits (AO through A 13) of a 20-bit ad­
dress to select banks corresponding to the hex addresses 10000, 10040, 10080, and 100eO. 

MEMEN 
S~ 

G,...", 

SYSTEM PO 
VCC 

ADDRESS P1 
LINES P2 
AD (MSB) -¥ P3 
TO A19 

AO ... A2 11 A1...A11 S· ~ 
A4 ... A11 '. , 

A3 
S~ 

A12 

A13 
S· 

A12 si 
A14 ... A19

SS , 

2-486 

'ALS679 

ADDRESS 
COMP 1000016 

EN 1004016 
1008016 

:1 
100e016 

f:::..-

[P= 11 ) 

~ 

A 

B 

REGISTER BANK DECODER 

TEXAS 
INSTRUMENTS 

0 
= LLLH 
= LLLH 
= LLLH 
= LLLH 

X/Y 

POST OFFICE BOX 225012 • OALLAS. TEXAS 75265 

4 8 1 2 16 
LLLL LLLL LLLL LLLL 
LLLL LLLL LHLL LLLL 
LLLL LLLL HLLL LLLL 
LLLL LLLL HHLL LLLL 

...... 1000016 
0 -
1 ...... 1004016 --

1008016 .. 
2 ...... -
3t-..... 

100C016 _ 
} 

64 x N-BIT 
REGISTERS 

SO ... S5 
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TYPES SN54ALS688, SN54ALS689, SN74ALS688, SN74ALS689 
8·BIT IDENTITY COMPARATORS 

• Compares Two Eight·Bit Words 

• Choice of Totem·Pole or Open-Collector Outputs 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliablility 

OUTPUT FUNCTION 

TYPE AND 

CONFIGURATION 

'ALS688t ~ totem·pole 
'ALS689 ~ open-collector 

t'ALS688 is identical to 'ALS521 

description 

These identity comparators perform comparisons of two eight-bit 
binary or BCD words. The' ALS688 and' ALS689 provide P = 0 
outputs. The' ALS688 has totem-pole outputs, while' ALS689 
has open-collector outputs. 

The SN54ALS688 and SN54ALS689 are characterized for 
operation over the full military temperature range of - 55 °e to 
125 °e. The SN74ALS688 and SN74ALS689 are characterized 
for operation from 0 °e to 70 °e. 

FUNCTION TABLE 

INPUTS 

DATA ENABLE 
OUTPUT 

P,Q G P=Q 

P=Q L L 

P>O L H 

P<O L H 
X H H 

logic symbols 

'ALS688 

COMP 

]p~ 
1P=Q 

(191 P=Q 

Q 

Pin numbers shown are for J and N packages. 

02661. JUNE 1982·REVISED DECEMBER 1983 

SN54ALS688, SN54ALS689 ••• J PACKAGE 

SN74ALS688, SN74ALS689 .•. N PACKAGE 

(TOPVIEWI 

G Vee 
PO p=o 
00 07 
P1 P7 
01 06 

P6 
02 05 
P3 P5 
03 04 

GND P4 

SN54ALS688, SN54ALS689 .•• FH PACKAGE 

SN74ALS688, SN74ALS689 •.. FN PACKAGE 

(TOPVIEWI 

uld 
00 u II 
d a..lc!) > a.. 

P1 4 07 
01 5 P7 
P2 6 06 
02 7 P6 
P3 8 05 

(')Oq-q-U') 
dza..da.. 

C!) 

'A LS689 

Q 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS688, SN54ALS689, SN74ALS688, SN74ALS689 
8·BIT IDENTITY COMPARATORS 

logic diagram (positive logic) 

P7 

07 

P6 

06 

P5 

Q5 

P4 

04 
n---:..;11;.:,.9;.,.1 _ p,;a 

P3 

03 

P2 

02 

P1 

01 

PO 

00 

Pin numbers shown are for J and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

2-488 

Supply voltage, VCC .............................................................. 7 V 
Input voltage: .................................................................... 7 V 
Off-state output voltage: 'ALS689 ..................................................... 7 V 
Operating free-air temperature range: SN54ALS688, SN54AS689 ............ ; ........ - 55°C to 125°C 

SN74ALS688,SN74AS689 ......................... OOCt070oC 
Storage temperature range ................................................ - 65°C to 1 50°C 

TEXAS 
INSTRUMENTS 
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TYPES SN54ALS688, SN74ALS688 
8·BIT IDENTITY COMPARATORS WITH TOTEM·POLE OUTPUTS 

recommended operating conditions 

SN54ALS688 SN74ALS688 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5:5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 -2.6 rnA 

IOL Low-level output current 12 24 rnA 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS688 SN74ALS688 
PARAMETER TEST CONDITIONS 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, 11= -18 rnA -1.5 -1.5 

Vee = 4.5 V to 5.5 V, 10H = -0.4 rnA Vcc- 2 vee- 2 

VOH Vee = 4.5 V, IOH = -1 rnA 2.4 3.3 

Vee = 4.5 V, 10H = -2.6 rnA 
, 

2.4 3.2 

Vee = 4.5 V, 10L = 12 rnA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V, 10L = 24 rnA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 

IlL Vee - 5.5 V, VI - 0.4 V -0.1 -0.1 

10; Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

Ice Vee = 5.5 V See Note 1 12 19 12 19 

tAli typical values are at Vee = 5 V, TA = 25°e. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

NOTE 1: ICC is measured with G grounded, P and Q at 4.5 V. 

switching characteristics (see Note 2) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q, 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS688 SN74ALS688 

MIN MAX MIN MAX 

tPLH 
P P=Q 

3 16 3 12 

tpHL 5 25 5 20 

tpLH 
Q P=Q 

3 16 3 12 

tpHL 5 25 5 20 

tpLH G P=Q 
3 15 3 12 

tpHL 5 25 5 22 

NOTE 2: For load circuit and voltage waveforms, see page 1-12. 

UNIT 

V 

V 

V 

rnA 

p.A 

rnA 

rnA 

rnA 

UNIT 

ns 

ns 

ns 
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TYPES SN54ALS689, SN74ALS689 
8·BIT IDENTITY COMPARATORS WITH OPEN·COLLECTOR OUTPUTS 

recommended operating conditions 

SN54ALS689 SN74ALS689 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current 5.5 5.5 V 

IOL Low-level output current 12 24 mA 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS689 SN74ALS689 

MIN TVpt MAX MIN TVpt MAX 

VIK Vee = 4.5 V. II = -18 mA 

IOH Vee = 4.5 V. VOH = 5.5 V 

Vee = 4.5 V. IOL = 12 mA 
VOL 

Vee = 4.5 V. IOL = 24 mA 

II Vee = 5.5 V. VI = 7 V 

IIH Vee = 5.5 V. VI = 2.7 V 

IlL Vee = 5.5 V. VI = 0.4 V 

ICC Vee = 5.5 V. See Note 1 -=- tAli typical values are at Vee = 5 V, TA = 25°e. 
_ NOTE 1: lee is measured with G grounded, P and Q at 4.5 V. 

switching characteristics (see Note 2) 

PARAMETER 
FROM 

(INPUT) 

tPLH 
P 

tpHL 

tpLH 
Q 

tpHL 

tpLH IT 
tpHL 

NOTE 2: For load circuit and voltage I!Vaveforms, see page 1-12. 

TO 

(OUTPUT) 

P=Q 

P=Q 

~ 

2-490 TEXAS 
INSTRUMENTS 

-1.5 -1.5 

0.1 0.1 

0.25 0.4 0.25 0.4 

0.35 0.5 

0.1 0.1 

20 20 

-0.1 -0.1 

12 19 12 19 

Vee = 4.5 V to 5.5 V. 

CL = 50 pF. 

RL = 680 Q, 

TA = MIN to MAX 

SN54ALS689 SN74ALS689 

MIN MAX MIN MAX 

10 30 10 25 

5 25 5 23 

10 30 10 25 

5 25 5 23 

8 30 8 25 

8 30 8 25 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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mA 

V 

mA 

j.lA 

mA 

mA 

UNIT 

ns 

ns 

ns 
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TYPES SN54AS756, SN54AS757, SN74AS756, SN74AS757 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN·COLLECTOR OUTPUTS 

• Open·Coliector Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

• Eliminates the Need for 3-State Overlap 
Protection . 

• P-N-P Inputs Reduce DC Loading 

• Dependable Texas Instruments Quality and 
Reliability 

• Open-Collector Versions of 'AS240, 'AS241 -

description 

These octal bus transceivers are designed specifically 
to improve both the performance and density of 
three-state memory address drivers, clock drivers, 
and bus-oriented receivers and transmitters by 
eliminating the need for three-state overlap protec­
tio·n. The designer has a choice of selected combina­
tions of inverting and noninverting outputs, sym­
metrical G (active-low output control) inputs, and 
complementary G and G inputs. These devices 
feature high fan-out and improved fan-in. 

The SN54' family is characterized for operation over 
the full military temperature range of - 55 °C to 
1 25 °C. The SN74' family is characterized for opera­
tion from ooC to 70 0 C. 

PRODUCT PREVIEW 

02261, DECEMBER 1983 

SN54AS' •.• JPACKAGE 
SN74AS' •.• N PACKAGE 

(TOPVIEWI 

1<3 Vcc 
1A1 2G/2G* 
2Y4 1Yl 
1A2 2A4 
2Y3 1Y2 
1A3 2A3 
2Y2 1Y3 
lA4 2A2 
2Y1 lY4 
GND 2A1 

SN54AS' ••. FH PACKAGE 
SN74AS' ••. FN PACKAGE 

lA3 6 

2Y2 
1A4 

(TOPVIEWI 

* (!) 

q-.... U ~ 
>- c::( I(!) UI(!) 
N ........ >N 

.... O..-q-N 
>-zc::(>-c::( 
N(!)N .... N 

·2G for 'AS756 or 2G for 'AS757 

lYl 
2A4 
lY2 
2A3 
1Y3 

Copyright © 1983 by Texas Instruments Incorporated 
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TYPES SN54AS756, SN54AS757, SN74AS756, SN74AS757 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN·COLLECTOR OUTPUTS 

IIIfJ 
:t> 
r­en 
:t> 
2 
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:a 
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c 
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logic symbols 

2Al 

2A2 

2A3 

2A4 

'AS756 

logic diagrams (positive logic) 

'AS756 

2<: 1191 

1181 

1161 

1141 

1121 

lYl 

lYl 

1Y2 

lY3 

lY4 

2Yl 

2Y2 

2Y3 

2Y4 

1Y2 

lY3 

1Y4 

>O----1t---'1"",-71 2Y 2 

J>O---1r--:1.::....51 
2Y3 

:>0-_--::13::;,..1 2Y4 

Pin numbers shown are for J and N packages. 
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2A3 

2A4 
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'AS757 

118) 
lYl 

116) 
1Y2 

114) 
lY3 

112) 
1Y4 

19) 
2Yl 

m 2Y2 
15) 

2Y3 
13) 

2Y4 

'AS757 

I1BI 1Yl 

1161 1Y2 

1141 1Y3 

1121 lY4 

>---if---'19~1 2Y 1 

>---if---'17'"-.1 2Y2 

>----1t---'1~51 2Y3 

>-_----'1~31 2Y4 
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TYPES SN54AS756, SN54AS757, SN74AS756, SN74AS757 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Off-state output voltage ............................................................. 7 V 
Operating free-air temperature range: SN54AS756, SN54AS757 ...................... - 55°C to 125 °c 

SN74AS756,SN74AS757 .......................... OOCt070 oC 
Storage temperature range ................................................. - 65°C to 1 50 0 C 

recommended operating conditions 

SN54AS756 SN74AS756 

SN54AS757 SN74AS757 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL Low-level output current 48 64 rnA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS756 SN74AS756 

PARAMETER TEST CONDITIONS SN54AS757 SN74AS757 UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee - 4.5 V, II = -18 rnA -1.2 -1.2 V 

IOH Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 rnA 

VOL 
Vee = 4.5 V, IOL = 48 rnA 0.55 

Vee = 4.5 V, IOL = 64 rnA 
V 

0.55 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee - 5.5 V, VI = 2.7V 20 20 j.lA 

IlL Vee = 5.5 V, VI = 0.4 V -0.3 -0.3 rnA 

'AS756 
Outputs high 16 16 

lee Vee = 5.5 V 
Outputs low 51 51 

Outputs high 27 27 
rnA 

'AS757 
Outputs low 61 61 

tAli tYPIcal values are at Vee = 5 V. TA = 25°e 
Additional information on these products can be abtained from the factory as it becomes available. 
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TYPES SN54AS756. SN54AS757. SN74AS756. SN74AS757 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN·COLLECTOR OUTPUTS 

, AS7 56 switching characteristics (see Note 11 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q. 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS756 SN74AS756 

MIN TVPt MAX MIN TVPt MAX 

tPLH 
A V 

20 20 
·tpHL 6 6 
tpLH 

G y 22 22 
tpHL 8 8 

, AS7 5 7 switching characteristics (see Note 11 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 
FROM TO RL = 500 Q. 

PARAMETER 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS757 SN74AS767 

MIN TVPt MAX MIN TVPt MAX 

tpLH 
A Y 

20 20 
tpHL 6 6 
tpLH 

1G 22 22 
tpHL 

Y 
8 8 

tpLH 
2G Y 

23 23 
tPHL 9 9 

tAli typical values are at Vee = 5 V. TA = 25°e. 
NOTE 1: For load circuit and voltage waveforms. see page 1·12. 
Additional Information on these products can be obtained from the factory as It becomes available. 
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TYPES SN54AS758, SN54AS759, SN74AS758, SN74AS759 
QUADRUPLE BUS TRANSCEIVERS WITH OPEN·COLLECTOR OUTPUTS 

• 2-Way Asynchronous Communication 
Between Data Buses 

• P-N-P Inputs Reduce Loading 

• Dependable Texas Instruments Quality and 
Reliability 

• Open-Collector Versions of ' AS242, , AS243 

description 

These four-data-Iine transceivers are designed for 
asynchronous two-way communications between 
data buses. 

The SN54' family is characterized for operation over 
the full military temperature range of - 55 °C to 
125 °C. The SN74' family is characterized for opera­
tion from 0 °C to 70 °C. 

logic symbol 

'AS758 

logic diagrams (positive logic) 

'AS758 

Pin numbers shown are for J and N packages. 

PRODUCT PREVIEW 

'AS759 

'AS759 

e1 

B2 

B3 

B4 

SN54' ... J PACKAGE 

SN74' .. '. N PACKAGE 

(TOP VIEW) 

GAB VCC 
NC GBA 

A1 NC 
A2 B1 

A3 B2 

A4 B3 

GND B4 

SN54' FH PACKAGE 

SN74' FN PACKAGE 

(TOP VIEW) 

eo U<{ 
U<{uueo 
Zit!) Z > t!) 

A1 

NC 

q-ouq-c") 
<{zzeoeo 

t!) 

NC- No Internal connection 

FUNCTION TABLE 

DECEMBER 19B3 

NC 

NC 

B1 

NC 

B2 

INPUTS 
'AS758 'AS759 

GAB GBA 

L L A to B A to B 

H H B to A B to A 

H L Isolation Isolation 

L H 
Latch A and B 

(A=B) 

Latch A and B 

(A=B) 

Copyright © 1983 by Texas Instruments Incorporated 
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TYPES SN54AS758, SN54AS759, SN74AS758, SN74AS759 
QUADRUPLE BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage: All inputs and 1/0 ports .................................................... 7 V 
Operating free-air temperature range: SN54AS758, SN54AS759 ...................... - 55 °e to 125 °e 

, SN74AS758,SN74AS759 .......................... 00et0700e 
Storage temperature range ................................................. - 65 °e to 150 °e 

recommended operating conditions 

SN54AS758 SN74AS758 

SN54AS759. SN74AS759 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage O.a O.B V 

VOH High-level output voltage 5.5 5.5 V 

10L Low-level output current 48 64 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS758 SN74AS758 

PARAMETER TEST CONDITIONS SN54AS759 SN74AS759 UNIT 

MIN TVPt MAX MIN TVPt MAX 

VIK Vee = 4.5 V. II = -18 rnA -1.2 -1.2 V 

10H Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 rnA 

VOL 
Vee = 4.5 V. 10L = 48 rnA 0.55 
Vee = 4.5 V, 10L = 64 rnA 

V 
0.55 

II 
Control inputs Vee = 5.5 V. VI = 7 V 0.1 0.1 

A or B ports Vee = 5.5 V, Vl = 5.5 V 0.1 
rnA 

0.1 

IIH 
Control inputs 

Vee = 5.5 V, VI = 2.7V 
20 20 

A or B portst 
IIA 

IlL 
Control inputs 

Vee = 5.5 V, VI = 0.4 V 
-0.1 -0.1 

A or B portst -0.1 -0.1 
rnA 

'AS758 
Outputs high 18 18 

ICC Vee = 5.5 V 
Outputs low 34 34 

Outputs high 28 28 
rnA 

'AS759 
Outputs low 34 34 

tAli tYPical values are at Vee = 6 V, TA = 26°e * For I/O ports, the parameters IIH and IlL include the off-state output current. 
Additional Information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS758, SN54AS759, SN74AS758, SN74AS759 
QUADRUPLE BUS TRANSCEIVERS WITH OPEN·COLLECTOR OUTPUTS 

, AS758 switching characteristics (see Noto 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q. 

(INPUT) (OUTPUT) TA = MIN to MAX 
UNIT 

SN54AS758 SN74AS758 
I 

MIN TVPt MAX MIN TVPt MAX 

tpLH 
A or B BorA 

20 20 
tPHL 6 6 

ns 

tpLH 
GBA 

23 23 
A ns 

tpHL 9 9 

tpLH 
GAB 

22 22 
B ns 

tpHL 8 8 

, AS759 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q. 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS759 SN74AS759 

MIN TYPt MAX MIN TVPt MAX 

tpLH 
A or B BorA 

20 20 
tpHL 6 6 

ns 

tpLH 
GBA A 

23 23 
tpHL 9 9 

ns 

tpLH 
GAB B 

22 22 
tpHL 8 8 

ns 

tAli typical values are at Vee = 5 V, TA = 25°e. 
NOTE 1: For load circuit and voltage waveforms, see page 1-1 2. 
Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS760, SN74AS760 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN·COLLECTon OUTPUTS 

o Open-Collector Outputs Drive Bus Lines or 
Buffer Memory Address Registers 

G Eliminates the Need For 3-State Overlap Pro­
tection 

«I» P-N-P Inputs Reduce DC Loading 

• Package Options Include ,Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

o Dependable Texas Instruments Quality and 
Reliability 

o Open-Collector Version of ' AS244 

description 

These octal buffers and line drivers are designed 
specifically to improve both the performance and 
density of three-state memory address drivers, clock 
drivers, and bus-oriented receivers and transmitters 
by eliminating the need for 3-state overlap protec­
tion. Taken together with the 'AS756 and 'AS757, 
these devices provide the choice of selected com­
binations of inverting outputs, symmetrical G (active­
low input control) inputs, and complementary G and 
G inputs. 

The SN54AS760 is characterized for operation over 
the full military temperature range of - 55 °e to 
125 °e. The SN74AS760 is characterized for opera­
tion from 0 °e to 70 oe. 

functional block diagram (positive logic) 

1A1 
(2) (18) 

1Y1 2A1 (11) >-_-+_.:..:(9~) 2Y1 

1A2 
(4) (16) 

1Y2 
2A2 (13) >-_-+_.:..:(7~) 2Y2 

1A3 
(6) (14) 

1Y3 2A3 
(15) ~_--t---,-(5..;..) 2Y3 

1A4 
(8) (12) 

1Y4 2A4 
(17) >-___ ..;,,(3...;..) 2Y4 

Pin numbers shown are for J and N packages 

PRODUCT PREVIEW 

DECEMBER 1983 

SN54AS760 .•• J PACKAGE 
SN74AS760 .•. N PACKAGE 

ITOPVIEW) 

1(3 Vee 
1A1 2<3 
2Y4 1Y1 
1A2 2A4 
2Y3 1Y2 
1A3 2A3 
2Y2 1Y3 
1A4 2A2 
2Y1 1Y4 
GND 2A1 

SN54AS760 •.• FH PACKAGE 
SN74AS760 .•. FN PACKAGE 

ITOPVIEW) 

1A2 
2Y3 
1A3 
2Y2 
lA4 

logic symbol 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 
2A4 (17) 

1 Y1 
2A4 
1Y2 
2A3 
lY3 

1V1 

1V2 

1V3 

1Y4 

2Y1 

2Y2 

2Y3 
(3) 

2Y4 

Copyright © 1983 by Texas Instruments Incorporated 
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TYPES SN54AS760, SN74AS760 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN-COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... ,7 V 
Input voltage .................................................................... 7 V 
Off-state output voltage ............................................................. 7 V 
Operating free-air temperature range: SN54AS760 ................................ - 55 °e to ,125 °e 

SN74AS760 .................................... OOeto70oe 
Storage temperature range ................................................. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54AS760 SN74AS760 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-Il{,el input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

10L Low-level output current 48 64 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS760 SN74AS760 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 rnA -1.2 -1.2 V, 

10H Vee = 4.5 V. VOH = 5.5 V 0.1 0.1 rnA 

VOL 
Vee = 4.5 V. 10L = 48 rnA 0.55 
Vee = 4.75 V. 10L = 64 rnA 

V 
0.55 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V. VI = 2.7V 20 20 IJA 
IlL Vee = 5.5 V. VI = 0.4 V -0.3 -0.3 rnA 

ICC 
I Outputs high 22 22 

Vee = 5.5 V I Outputs low 60 60 
rnA 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q. 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS760 SN74AS760 

MIN TYPt MAX MIN TYPt MAX 

tpLH 20 20 
A Y 

6 
ns 

tpHL 6 

tpLH 
G 

22 22 
Y ns 

tpHL 8 8 

tAli typical values are at Vee = 5 V. TA = 25°e. 
NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
Additional Information on these products can be obtain~d from the factory as It becomes available. 
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TYPES SN54AS762, SN54AS763, SN74AS762, SN74AS763 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN·COLLECTOR OUTPUTS 

o Included Among the Package Options Are 
20-Pin DIPs and Both Plastic and Ceramic 
Chip Carriers 

o 'AS762 Has True and Complementary 
Outputs 

o 'AS763 Has Complementary G and G Inputs 

o Open-Collector Outputs Drive Bus Unes or 
Buffer Memory Address Registers 

o Eliminates the Need for 3-State Overlap 
Protection 

o Current Sinking Capability Up to 64 mA 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed 
specifically to improve the performance of three­
state memory address drivers, clock drivers, and bus­
oriented receivers and transmitters by eliminating the 
need for 3-state overlap protection. The designer has 
a choice of selected combinations of inverting and 
non inverting outputs, symmetrical G (active-low out­
put control) inputs, and complementary G and G 
inputs. 

The SN74AS762 and SN74AS763 can be used to 
drive terminated lines down to 1 33 ohms. 

The SN54AS762 and SN54AS763 are character­
ized for operation over the full military temperature 
range of - 55 ac to 125 ac. The SN74AS762 and 
SN74AS763 are characterized for operation from 
oac to 70 aC. 

logic symbols 

1A4 

'AS762 

(9) 2Yl 

(7) 2Y2 

(5) 2Y3 

(3) 2Y4 

Pin numbers shown are for J and N packages. 

PRODUCT PREVIEW 

1Al 

lA2 

lA3 

lA4 

2G 

2A2 

2A3 

2A4 

DECEM8ER 1983 

SN54AS' •.• JPACKAGE 
SN74AS' •.. N PACKAGE 

(TOP VIEW) 

1<3 VCC 

1A1 2(3/2G* 

2Y4 1Y1 

1A2 2A4 

2Y3 1Y2 

1A3 2A3 

2Y2 1Y3 

1A4 2A2 

2Y1 1Y4 

GND 2A1 ., 
SN54AS' •.• FH PACKAGE 
SN74AS' •.. FN PACKAGE 

(TOP VIEW) 

1A2 

2Y3 

1A3 

2Y2 

~ 

<.:I 

~ < 1<.:1 tll~ 
N > N 

·2"0" for 'AS762 or 2G for 'AS763 

'AS763 

1Y1 

1Y2 

2A3 

1Y3 

lY1 

lY2 

lY3 

lY4 

2Y1 

2Y2 

2Y3 

2Y4 
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TYPES SN54AS762, SN54AS763, SN74AS762, SN74AS763 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free·alr temperature range (unless otherwise noted) 

Supply voltage, VCC ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Off-state output voltage ............................................................. 7 V 
Operating free-air temperature range: SN54AS762, SN54AS763 .................. , ... - 55 DC to 125 DC 

SN74AS762,SN74AS763 .......................... ODCto70 DC 
Storage temperature range ................................................. -65 DC to 1 50 DC 

recommended operating conditions 

SN54AS762 SN74AS762 

SN54AS763 SN74AS763 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 ·V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL Low-level output current 48 64 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS762 SN74AS762 

PARAMETER TEST CONDITIONS SN54AS763 SN74AS763 UNIT 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

IOH Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 mA 

VOL 
Vee = 4.5 V, IOL = 48 mA 0.55 

V 
Vee = 4.5 V, IOL = 64 mA 0.55 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 p.A 

IlL Vee = 5.5 V, VI = 0.4 V -0.5 -0.5 mA 

'AS762 Vee = 5.5 V 
Outputs high 21 21 

mA 

ICC 
Outputs low 55 55 

Outputs high 17 17 
'AS763 Vee = 5.5 V 

Outputs low 52 52 
mA 

tAli typical values are at Vee = 5 V, TA = 25°e 
Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS762, SN54AS763, SN74AS762, SN74AS763 
OCTAL BUFFERS AND LINE DRIVERS WITH OPEN·COLLECTOR OUTPUTS 

, AS7 62 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 60 pF. 

PARAMETER 
FROM TO RL = 500 Q. 

UNIT 
(INPUT) (OUTPUT) . T A = MIN to MAX 

SN54AS762 SN74AS762 

MIN TVPt MAX MIN TVPt MAX 

tpLH 20 20 
1A 1V ns 

tpHL 6 6 

tpLH 
2A 

20 20 
2V ns 

tpHL 6 6 

tPLH G 
22 22 

1V ns 
tPHL 8 8 
tpLH 

G 
22 22 

2V ns 
tpHL 8 8 

, AS763 switching characteristics (see Note 1) 

Vcc = 4.5 V to 6.6 V. 

CL = 60 pF. 

PARAMETER 
FROM TO RL = 600 Q. 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS763 SN74AS763 

MIN TVPt MAX MIN TVPt MAX 

tpLH 
A V 

20 20 

tPHL 6 6 
ns 

tpLH 
G V 

22 22 

tpHL 8 8 
ns 

tpLH 
G V 

23 23 

tpHL 9 9 
ns 

tAli typical values are at Vee = 5 V. TA = 25°e. 
NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
Additional information on these products can be obtained from the factory as it becomes available. 
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• Less than 0.5 ns Skew between True and 
Complementary Outputs 

• High Capacitive-Drive Capability 

• Current Sink/Source Capability Up to 48 rnA 

• Approximately 35% Improvement in AC 
Performance over Schottky TTL 

• Package Options Include DIPs and Both 
Plastic and Ceramic Chip Carriers 

• Suitable for Use in Applications such as: 
- Differential Line Drivers 
- Complementary Input Circuit for Decoders 

and Code Converters 
- Symmetrical Complementary Clock 

Generators 

• Dependable Texas Instruments Quality and 
Reliability 

description 

TYPES SN54AS800. SN74AS800 
TRIPLE 4·INPUT AND/NAND DRIVERS 

D2661. DECEMBER 19B2-REVISED DECEMBER 19B3 

SN54AS800 •••• J PACKAGE 

SN74AS800 •••• N PACKAGE 

(TOP VIEW) 

1A VCC 
2A 1D 

2B 1C 

2C 1B 

2D 1Y 

3A 1Z 

3B 2Z 

3C 2Y 

3D 3Y 

GND 3Z 

SN54AS800 •••• FH PACKAGE 

SN74AS800 ••.• FN PACKAGE 

(TOP VIEW) 

u « III « u c 
N N ~ > ~ 

2C 1C 

2D 1B 

3A 1Y 

3B 1Z 

3C 2Z 

c C N >- >-
M Z M M N 

t!l 

The 'AS8aa is especially suitable for symmetrical complementary clock-generator applications due to the delay time in 
either function (AND/NAND) being typically 4 ns with less than 0.5 ns skew between the true and complementary 
outputs. Elimination of decode spikes in symmetrical decoder and code converter applications, and the high capacitive­
drive capability coupled with high current-sinking capability (48 mAl, make the device useful for applications such as a 
decoder or differential line driver. 

The SN54AS80a is characterized for operation over the full military temperature range of -55°e to 125°e. The 
SN74AS800 is characterized for operation from aOe to 7aoe. 

PRODUCT PREVIEW Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54AS800. SN74AS800 
TRIPLE 4-INPUT AND/NAND DRIVERS 

logic symbol 

Pin numbers shown are for J and N packages. 

1A 

18 

1C 

10 

2A 

28 

2C 
20 

3A 

38 

3C 
3D 

(1 ) 

(17) 

(18) 

(19) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

&[> 

t-.... 

t-.... 

"-

positive logic: Y = ABeD 

z = AEi'C'5 

(16) 

(15) 

(13) 

(14) 

(12) 

(11) 

1Y 

1Z 

2Y 

2Z 

3Y 

3Z 

absolute maximum ratings over free-air temperature range (unless otherwise noted) 

Supply voltage, VCC ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS800 ................................ - 55 DC to 125 DC 

SN74AS800 .................................... 0 DC to 70 DC 
Storage temperature range ................................................. - 65 DC to 1 50 DC 

recommended operating conditions 

SN54AS800 SN74AS800 

MIN MAX MIN NOM 
UNIT 

NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -40 -48 rnA 

IOL Low-level output current 40 48 rnA 

TA Operating free-air temperature -55 125 0 70 De 
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TYPES SN54AS800, SN74AS800 
TRIPLE 4·INPUT AND/NAND DRIVERS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS800 SN74AS80Q 
UNIT PARAMETER TEST CONDITIONS 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 rnA -1.2 -1.2 V 

Vee = 4.5 V to 5.5 V. 10H = -2 rnA Vee-2 Vee-2 

Vee = 4.5 V. 10H = -3 rnA 2.4 3.2 2.4 3.2 
VOH Vee = 4.5 V. 10H = -40 rnA 

V 
2 

Vee = 4.5 V. 10H = -48 rnA 2 

Vee = 4.5 V. 10L = 40 rnA 0.25 0.5 
V VOL Vee = 4.5 V. 10L = 48 rnA 0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 iJ.A 

IlL Vee = 5.5 V. VI = 0.4 V -0.3 -0.3 rnA 

lot Vee = 5.5 V. Vo = 2.25 V -150 -150 rnA 

ICC Vee = 5.5 V. 13 13 rnA 

t All typical values are at Vee = 5 V. T A = 25°e. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO RL = 500 Q. 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS800 SN74AS800 

MIN TYPt MAX MIN· TYPt MAX 

tpLH 3.5 3.5 
Z ns 

tPHL 3.5 3.5 

tPLH 
A.B.e. or D 

3 3 
Y ns 

tpHL 4 4 

t All typical values are at Vee = 5 V. TA = 25°e. 
NOTE1: For load circuit and voltage waveforms. see page 1-12. 
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• True and Complementary Outputs 

• Less than 0.5 ns Skew between Outputs 

• High Capacitive Drive Capability 

o Approximately 35% Improvement in AC 
Performance over Schottky TTL 

• Current Sink/Source Capability Up to 48 mA 

o Package Options Include Plastic and Ceramic 
DIPs as well as Both Plastic and Ceramic 
Chip Carriers 

o Designed Specifically for Use in Applications 
such as: 
- Symmetrical Complementary Clock 

Generators 
_. Complementary Input Circuit for 

Decoders and Code Converters 
- Differential Line Drivers 

o Dependable Texas Instruments Quality and 
Reliability 

description 

TYPES SN54AS802. SN74AS802 
TRIPLE 4·INPUT ORINOR LINE DRIVERS 

D2662, DECEMBER 1962-REVISED DECEMBER 1963 

SN54AS802 •••• J PACKAGE 
SN74ASS02 •••• N PACKAGE 

(TOP VIEW) 

1A vcc 
2A 1D 

2B 1C 

2C 1B 

2D 1Y 

3A 1Z 

3B 2Z 

3C 2Y 

3D 3Y 

GND 3Z 

SN54AS802 •••. FH PACKAGE 
SN74AS802 •••• FN PACKAGE 

(TOP VIEW) 

<0 < ~ 
U 
Uc 

N N > ~ 

2C 1C 

2D 1B 

3A 

3B 

3C 

c c N >- >-M Z M M N 
t:l 

The' AS802 is uniquely suitable for symmetrical complementary clock-generator applications due to the delay time in 
either function (OR/NOR) being typically 4 ns with less than 0.5 ns skew between the true and complementary outputs. 
Elimination of decode spikes in symmetrical de~oder and code converter applications. and the high capacitive drive 

capability coupled with high cu~rent-sinking capability (48 mAl. make the device useful for applications such as a 
decoder or differential line driver. 

The SN54AS802 is characterized for operation over the full military temperature range of -55°C. to 125°C. The 
SN74AS802 is characterized for operation from O°C to 70°C. 

PRODUCT PREVIEW Copyright © 1982 Texas Instruments Incorporated 
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TYPES SN54AS802. SN74AS802 
TRIPLE 4·INPUT OR/NOR LINE DRIVERS 

logic symbol 

Pin numbers shown are for J and N packages. 

lA 

18 

lC 

10 

2A 

28 

2C 

20 

3A 

38 

3C 

30 

(1 ) 

(17) 

(18) 

(19) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

positive 'logic: 

;;;'1[> (16) 

"'" 
(15) 

(13) 

t-... (14) 

(12) 

"'" 
(11) 

Y=A+B+C+O 

Z=A+B+C+O 

lY 

lZ 

2Y 

2Z 

3Y 

3Z 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS802 ................................ - 55 °e to 125 °e 

SN74AS802 .................................... Ooew70oe 
Storage temperature range ................................................. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54ASS02 SN74ASS02 

MIN NOM MAX MIN NOM 
UNIT 

MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage O.S O.S V 

IOH High-level output current -40 -4S mA 

IOL Low-level output current 40 48 mA 

TA Operating free-air temperature -55 125 0 70 °e 
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TYPES SN54AS802, SN74AS802 
TRIPLE 4·INPUT ORINOR LINE DRIVERS 

electrical characteristics over recommended operating free·air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS802 SN74AS802 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 rnA -1.2 -1.2 V 
Vee = 4.5 V to 5.5 V. IOH = -2 rnA Vee-2 Vee- 2 

Vee = 4.5 V. IOH = -3 rnA 2.4 3.2 2.4 3.2 
VOH Vee = 4.5 V. IOH = -40 rnA 

V 
2 

Vee = 4.5 V. IOH = ":48 rnA 2 

VOL 
Vee =4.5 V. 10L = 40 rnA 0.25 0.5 
Vee = 4.5 V. 10L = 48 rnA 

V 
0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 IJA 
IlL Vee = 5.5 V, VI = 0.4 V -0.3 -0.3 rnA 
lot Vee = 5.5 V. Vo = 2.25 V -150 -150 rnA 

ICC Vee = 5.5 V. 20 20 rnA 

tAli tYPical values are at Vee = 5 V. TA = 25°e. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q. 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS802 SN74AS802 

MIN TYPt MAX MIN TYPt MAX 
tpLH 

Y 
3.5 3.5 

tpHL 
ns 

A.B.e.D 
4.5 4.5 

tpLH 4 4 
tpHL 

Z ns 
5 5 

t All tYPical values are at Vee = 5 V, TA = 25°e. 
NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS80' SN54AS804A, SN74ALS80' SN74AS804A 
HEX 2·INPUT NAND DRIVERS 

• High Capacitive Drive Capability 

• 'ALSB04 Has Typical Delay Time of 4 ns 
(CL = 50 pF) and Typical Power Dissipation of 
3.4 mW per Gate 

• 'ASB04A Has Typical Delay Time of 2.6 ns 
(CL = 50 pF) and Typical Power Dissipation 'of 
Less than 9 mW per Gate 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 
These devices contain six independent 2-input NAND 
drivers. They perform the Boolean functions Y = A· B 
or Y = A + B in positive logic. 

The -1 version of the SN74ALS804 parts is identical 
to the standard version except that the recommend­
ed maximum IOL is increased to 48 milliamperes. 
There is no -1 version of the SN54ALS804 parts. 

The SN54ALS804 and SN54AS804A are character­
ized for operation over the full military temperature 
range of - 55 °e to 125 °e. The SN74ALS804 and 
SN74AS804A are characterized for operation from 
ooe to 70 oe. 

logic symbol 

18 

2A 

28 

3A 

38 

4A 

48 

5A 

58 

6A 

68 

FUNCTION TABLE (each driver) 

INPUTS OUTPUT 

A B V 

H H L 

L X H 

X L H 

Pin numbers shown are for J and N packages. 

02661, DECEMBER 1982-REVISED DECEMBER 1983 

SN54ALS804,SN54AS804A ... JPACKAGE 

SN74ALS804. SN74AS804A •.. N PACKAGE 

(TOP VIEW) 

1A Vee 
1B 6B 
1Y 6A 
2A 6Y 
2B 5B 
2Y 5A 
3A 5Y 
3B 4B 
3Y 4A 

GND 4Y 

SN54ALS804. SN54AS804A ..• FH PACKAGE 

SN74ALS804. SN74AS804A ... FN PACKAGE 

(TOP VIEW) 

2A 
2B 
2Y 
3A 
3B 

5B 
5A 

Copyright © 1983 by Texas Instruments Incorporated 
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TYPES SN54ALSBD4, SN74ALSBD4 
HEX 2·INPUT NAND DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. Vee .......... , ..................................................... 7 V 
Input voltage .............................................................. ' ...... 7 V 
Operating free-air temperature range: SN54ALS804 ...........•................... - 55 DC to 125 DC 

SN74ALS804 ................................... ODeM70 De 
Storage temperature range ................................................. - 65 DC to 1 50 DC 

recommended operating conditions 

SN54ALS804 SN74ALS804 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOL 
12 24 

Low-level output current 
48t 

mA 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limit applies if Vee is maintained between 4.75 V and 5.25 V. 
The 48 mA limit applies for the SN74ALS804-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS804 SN74ALS804 

UNIT 
MIN TYP~ MAX MIN TYP~ MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 
Vee = 4.5 V to 5.5 V. IOH = -0.4 mA Vee-2 Vee-2 

Vee = 4.5 V. IOH = -3 mA 2.4 3.2 2.4 3.2 
VOH Vee = 4.5 V. 10H = -12 mA 

V 
2 

Vee = 4.5 V. IOH = -15 mA 2 

Vee = 4.5 V. 10l = 12 mA 0.25 0.4 0.25 0.4 

Val Vee = 4.5 V. 10l = 24 mA 
0.35 0.5 

V 
(lOl = 48 mA for -1 version) 

II Vee = 5.5 V, VI =,7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7V 20 20 ~A 

III Vee = 5.5 V. VI = 0.4 V -0.1 - -0.1 mA 
lo§ Vee = 5.5 V. Va = 2.25 V -30 -112 -30 -112 mA 

leeH Vee = 5.5 V. VI = OV 0.9 2.5 0.9 2.5 mA 

leel Vee = 5.5 V. VI = 4.5 V 7 12 7 12 mA 

tAli typical values are at Vee = 5 V, T A = 25 DC. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

VCC = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q. 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS804 SN74ALS804 

MIN MAX MIN MAX 

tplH 2 8 2 6 

tpHl 
A or B Y ns 

2 9 2 7 
NOTE 1: For load circuit and voltage waveforms. see page 1-12, 

2-514 TEXAS 
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TYPES SN54ASB04A, SN74ASB04A 
HEX 2·INPUT NAND DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS804A ............................... - 55°C to 125°C 

SN74AS804A ................................... 0 °e to 70°C 
Storage temperature range ................................................. - 65°C to 1 50°C 

recommended operating conditions 

SN54AS804A SN74AS804A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -40 -48 mA 

10L Low-level output current 40 48 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS804A SN74AS804A 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.2 -1.2 V 
Vee = 4.5 V to 5.5 V. 10H = -2 mA Vee-2 Vec-2 

Vee = 4.5 V. 10H = -3 mA 2.4 3.2 2.4 3.2 
VOH Vee = 4.5 V. 10H = -40mA 

V 
2 

Vee = 4.5 V. 10H = -48 mA 2 

Vee = 4.5 V. 10L = 40 mA 0.25 0.5 
VOL Vee = 4.5 V. 10L = 48 mA 

V 
0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 /JA 

IlL Vee = 5.5 V. VI = 0.4 V -0.5 -0.5 mA 

10* Vee = 5.5 V. Vo = 2.25 V -135 -135 mA 

leeH Vee = 5.5 V. VI = OV 2.5 4 2.5 4 mA 

leeL Vee = 5.5 V. VI = 4.5 V 16 27 16 27 mA 

t All typical values are at Vee = 5 V. TA = 25°e. 
i The output conditions have been chosen to produce a current that closely approximates one half of the true short-Circuit output current, lOS. 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q. 

(INPUT) (OUTPUT) TA = MIN to MAX 
UNIT 

SN54AS804A SN74AS804A 

MIN MAX MIN MAX 
tpLH 2 4.5 2 3.5 

tpHL 
A or B Y ns 

2 4.5 2 3.5 
NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54ALS805. SN54AS805A. SN74ALS805. SN74AS805A 
HEX 2·INPUT NOR DRIVERS 

• High Capacitive Drive Capability 

• • ALS805 Has Typical Delay Time of 4.2 ns 
(CL = 50 pF) and Typical Power Dissipation of 
4.2 mW per Gate 

o • AS805A Has Typical Delay Time of 2.6 ns 
(CL = 50 pF) and Typical Power Dissipation of 
1 2 mW per Gate 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 2-input NOR 
drivers. They perform the Boolean functions 
Y = A+B or Y = A'Bin positive logic. 

The -1 version of the SN7 4ALS80 5 parts is identical 
to the standard version except that the recommend­
ed maximum IOL is increased to 48 milliamperes. 
There is no -1 version of the SN54ALS805 parts. 

The SN54ALS805 and SN54AS805A are character­
ized for operation over the full military temperature 
range of - 55 De to 125 De. The SN74ALS805 and 
SN74AS805A are characterized for operation from 
oDe to 70 De. 

FUNCTION TABLE (each driver) 

INPUTS OUTPUT 

A B y 

H X L 

X H L 

L L H 

logic symbol 

Pin numbers shown are for J and N packages. 

TEXAS 
INSTRUMENTS 

02661. DECEMBER 1982-REVISED DECEMBER 1983 

SN54ALS805. SN54AS805A ... J PACKAGE 

SN74ALS805. SN74AS805A ... N PACKAGE 

(TOP VIEW) 

1A Vee 
1B 6B 
1Y 6A 
2A 6Y 
26 56 
2Y 5A 
3A 5Y 
38 48 
3Y 4A 

GND 4Y 

SN54ALS805,SN54AS805A ••. FHPACKAGE 

SN74ALS805, SN74AS805A ... FN PACKAGE 

(TOP VIEW) 

U 
>-co«Uco 
.-.-.->(0 

6A 
6Y 
5B 
5A 
5Y 

Copyright © 1983 by Texas Instruments Incorporated 
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TYPES SN54ALSB05, SN74ALSB05 
HEX 2·INPUT NOR DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage ..................................................................... 7 V 
Operating free-air temperature range: SN54ALS805 ............................... - 55 °e to 125 °e 

SN74ALS805 ................................... 00e~700e 
Storage temperature range ................................................. - 65 °e to 150 °e 

recommended operating conditions 

SN54ALS80S SN74ALS80S 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.S 4.S 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -12 -15 mA 

10L 
12 24 

Low·level output current 
48t 

mA 

TA Operating free-air temperature -55 125 a 70 °e 

tThe extended limit applies if Vee is maintained between 4.75 V and 5.25 V. 
The 48 rnA limit applies for the SN74ALS805-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SNS4ALS80S SN74ALS80S 

MIN TYPt MAX MIN TYPt MAX 

VIK- Vee = 4.5 V, II = -18 mA. -1.5 -1.5 

Vee = 4.5 V to 5.S V, 10H = -0.4 mA Vee-2 Vee-2 

Vee = 4.5 V, 10H = -3 mA 2.4 3.2 2.4 3.2 
VOH Vee = 4.5 V, 10H = -12 mA 2 

Vee = 4.5 V, 10H = -15 mA 2 

Vee = 4.5 V, 10L = 12 mA 0.2S 0.4 0.25 0.4 

VOL Vee = 4.5 V, 10L = 24 mA 

(lOl = 48 mA for -1 version) 
0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7V 20 20 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 
lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

leeH Vee = 5.5 V, VI = a V 2 4 2 4 

leel Vee = 5.5 V, VI = 4.S V 8 14 8 14 

tAli typical values are at Vee = 5 V, T A = 25 DC. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) I (OUTPUT) 

tpLH 

tpHl 
A or B y 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

2-518 TEXAS 
INSTRUMENTS 

VCC = _4.S V to 5.S V, 

cL = SO pF,_ 

RL = SOO Q, 

TA = MIN to MAX 

SNS4ALS80S SN74ALS80S 

MIN MAX MIN MAX 

2 8 2 6 

2 9 2 7 
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V 

V 

V 

mA 

IJA 
mA 

mA 

mA 

mA 

UNIT 

ns 
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TYPES SN54AS805A, SN74AS805A 
HEX 2·INPUT NOR DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ASB05A ........ ' ................. -...... - 55°C to 125°C 

SN7 4ASB05A ................................... 0 °e to 70°C 
Storage temperature range ................................................. - 65°C to 1 50°C 

recommended _ operating conditions 

SN54ASB05A SN74ASB05A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -40 -48 rnA 

IOL Low-level output current 40 48 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature ,range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS805A SN74AS805A 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 rnA -1.2 -1.2 V 

Vee = 4.5 V to 5.5 V. IOH = -2 rnA Vee-2 Vee-2 

Vee = 4.5 V. IOH = -3 rnA 2.4 3.2 2.4 3.2 
VOH Vee = 4.5 V. IOH = -40 rnA 

V 
2 

Vee = 4.5 V. IOH = -48 rnA 2 

VOL 
Vee = 4.5 V. IOL = 40 rnA 0.25 0.5 

Vee = 4.5 V. IOL = 48 rnA 0.35 0'.5 
V 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 rnA 

IIH Vee =5.5 V. VI = 2.7V 20 20 /-LA 

IlL Vee = 5.5 V. VI = 0.4 V -0.5 -0.5 rnA 

IO~ Vee = 5.5 V. Vo = 2.25 V -135 -135 rnA 

leeH Vee = 5.5 V. VI = 0 V 5 9 5 9 rnA 

leel Vee = 5.5 V. VI = 4.5 V 18 32 18 32 rnA 

t All typical values are at Vee = 5 V, TA = 25°C. 
t The output conditions have been chosen to produce a current that closely, approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

Vee = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500Q. 

(INPUT) (OUTPUT) TA = MIN to MAX 
UNIT 

SN54ASB05A SN74ASB05A 

MIN MAX MIN MAX 

tPLH 
A or B Y 

1 4.5 1 4 

tpHL 1 4.5 1 4 
ns 

NOTE 1: For load circuit and voltage waveforms, see page 1-1 2. 
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TYPES SN54ALSBOB, SN54ASBOBA, SN74ALSBOB, SN74AS808A 
HEX 2·INPUT AND DRIVERS 

o High Capacitive Drive Capability 

o 'ALS80B Has Typical Delay Time of 4.B ns 
(CL = 50 pF) and Typical Power Dissipation of 
4.5 mW per Gate 

o 'ASBOBA Has Typical Delay Time of 3.2 ns 
(CL = 50 pF) and Typical Power Dissipation of 
Less than 13 mW per Gate 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic 
DIPs 

o Dependable Texas Instruments Quality and 
Reliability , 

description 

These devices contain six independent 2-input AND 
drivers. They perform the Booleim functions Y = A· B 
or Y = A + B in positive logic. 

The -1 version of the SN74ALSBOB parts is identical 
to the standard version except that the recommend­
ed maximum IOL is increased to 4B milliamperes. 
There is no -1 version of the SN54ALSBOB parts. 

The SN54ALSBOB and SN54ASBOBA are character­
ized for operation over the full military temperature 
range of - 55 °e to 125 °e. The SN74ALSBOB and 
SN74ASBOBA are characterized for operation from 
ooe to 70 oe. 

FUNCTION TABLE leach driver) 

logic symbol 

1A 
18 

6A 
68 (19) 

INPUTS 

A B 

H H 

L X 
X L 

OUTPUT 

Y 

H 

L 

L 

Pin numbers shown are for J and N packages. 

(17) 6Y 

TEXAS 
INSTRUMENTS 

02661, DECEMBER 1982-REVISED DECEMBER 1983 

SN54ALSBOB. SN54ASBOBA , .• J PACKAGE 

SN74ALSBOB. SN74ASBOBA ..• N PACKAGE 

ITOPVIEW) 

1A Vee 
1B 6B 
1Y 6A 
2A 6Y 
2B 5B 
2Y 5A 
3A 5Y 
3B 4B 
3Y 4A 

GND 4Y 

SN54ALSBOB. SN54ASBOBA ... FH PACKAGE 

SN74ALSBOB. SN74ASBOBA •.. FN PACKAGE 

ITOPVIEWI 

6A 
6Y 
5B 
5A 
5Y 

Copyright © 1983 by Texas Instruments Incorporated 
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TYPES SN54ALS808, SN74ALS808 
HEX 2·INPUTAND DRIVERS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ..................... ; ......................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALSBOB ............................... - 55°C to 125°C 

SN74ALSBOB ................................... 0 °e to 70°C 
Storage temperature range ..................... '.' .......................... - 65°C to 1 50°C 

recommended operating conditions 

SN54AlS808 SN74AlS808 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOl low-level output current 
12 24 

mA 
48t 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limit applies If Vee IS maintained between 4.76 V and 6.26 V. 
The 48 mA limit applies for the SN74ALS808-1 only. 

electrical characteristics over recommended operating free·air temperature range (unless otherwise noted) 

SN54AlS808 SN74AlS808 
PARAMETER TEST CONDITIONS 

MIN TYP~ MAX MIN TYP~ MAX 

VIK Vee - 4.5 V, II = -18 mA -1.5 -1.5 
Vee = 4.5 V to 5.5 V, IOH = -0.4 mA Vee-2 Vee-2 

Vee - 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 
VOH Vee = 4.5 V, IOH = -12 mA 2 

Vee - 4.5 V, IOH - -15 mA 2 
Vee = 4.5 V, IOl = 12 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V, 10l = 24 mA 
0.35 0.5 

(lOl = 48 mA for -1 version) 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI- 2.7V 20 20 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 
lo§ Vee - 5.5 V, Vo - 2.25 V -30 -112 -30 -112 

leCH Vee = 5.5 V, VI = 4.5 V 3 6 3 6 

leCl Vee - 5.5 V, VI - 0 V 8 16 8 16 

iAil typical values are at Vee = 6 V. T A = 26 DC. 
§The output conditions have been chosen to produce a current that closely approximates one half of. the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tplH 

tpHl 
A or B Y 

NOTE 1: For load CirCUit and voltage waveforms. see page 1-12. 

2-522 TEXAS 
INSTRUMENlS 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

RL = 500 Q, 

TA = MIN to MAX 

SN54AlS808 SN74AlS808 

MIN MAX MIN MAX 

2 10 2 8 

2 10 2 8 
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UNIT 

V 

V 

V 

mA 

j.lA 

mA 

mA 

mA 

mA 

UNIT 

ns 
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TYPES SN54ASBDBA, SN74ASBDBA 
HEX 2·INPUT AND DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ................ _ ...................................... -........ 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS808A ............................... - 55°C to 125°C 

SN7 4AS808A ................................... 0 °C to 70 °C 
Storage temperature range ................................................. - 65°C to 1 50 °C 

recommended operating conditions 

SN54ASBOBA SN74ASBOSA 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage O.B O.B V 

10H High-level output current -40 -4B rnA 

IOL Low-level output current 40 48 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

TEST CONDITIONS 
SN54ASBOBA SN74AS80BA 

PARAMETER 
MIN TYPt MAX MIN TYPt MAX 

UNIT 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 V 
Vee = 4.5 V to 5.5 V, IOH = -2 rnA Vee-2 Vee-2 

Vee = 4.5 V. IOH = -3 rnA 2.4 3.2 2.4 3.2 
VOH Vee = 4.5 V. 10H = -40 rnA 

V 
2 

Vee = 4.5 V. 10H = -48 rnA 2 

VOL 
Vee = 4.5 V. IOL = 40 rnA 0.25 0.5 

Vee = 4.5 V. IOL = 48 rnA 0.35 
V 

0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V. VI = 2.7V 20 20 IJ.A 

IlL Vee = 5.5 V. VI = 0.4 V -0.5 -0.5 rnA 

10* Vee = 5.5 V._ Va = 2.25 V -135 -135 rnA 

leeH Vee = 5.5 V. VI = 4.5 V 6.5 11 6.5 11 rnA 

leel Vee = 5.5 V. VI = 0 V 19 32 19 32 rnA 

t All typical values are at VCC = 5 V. T A = 25°C. * The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see Note 1) 

VCC = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO RL = 500 Q. 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ASBOBA SN74ASB08A 

MIN MAX MIN MAX 

tpLH 1 6 1 5 
A or 8 Y ns 

tPHL 1 6 1 5 
NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54AS821, SN54AS822, SN74AS821, SN74AS822 
10·BIl BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

o 10·Bit Versions of 'AS574 and 'AS576 with 
Improved IOH Specifications 

o Ideal for Data Synchronization of Wider 
Data Paths 

o Provides Extra Data Width Necessary for 
Wider Address/ Data Paths or Buses with 
Parity 

o Outputs Have Undershoot Protection 
Circuitry 

o Power·Up High·lmpedance State 

o Package Options Include Both Plastic and 
Ceramic Carriers in Addition to Plasstic and 
Ceramic DIPs 

o Buffered Control Inputs to Reduce DC 
Loading Effects 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These 10-bit flip-flops feature three-state 
outputs designed specifically for driving highly­
capacitive or relatively low-impedance loads. 
They are particularly suitable for implementing 
wider buffer registers, I/O ports, bidirectional bus 
drivers with parity, and working registers. 

The ten flip-flops are edge-triggered D-type flip­
flops. On the positive transition of the clock the 
Q outputs on the' AS821 will be true, and on the 
'AS822 will be complementary, to the data 
input. 

A buffered output-control input can be used to 
place the ten outputs in either a normal logic 
state (high or low levels) or a high-impedance 
state. In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for 
interface or pull-up components. 

ADVANCE INFORMATION 

02825, DECEMBER 1983 

SN54AS821 , •. JT PACKAGE 
SN74AS821., . NT PACKAGE 

(TOP VIEW) 

oc VCC 
10 10 

20 
3D 4 21 30 
40 20 40 
50 19 50 
60 18 60 
70 17 70 
80 9 16 80 

. 90 10 15 90 
100 11 14 100 

GND 12 13 ClK 

SN54AS821 ••• FH PACKAGE 
SN74AS821 . , . FN PACKAGE 

3D 
40 

NC 
60 
70 

(TOP VIEW) 

~elg~~~~ 

OOOU>ldd 
mozz..Jocn 
~ t:l U ~ 

30 
40 
50 

SN54AS822 •.. JT PACKAGE 
SN74AS822 ... NT PACKAGE 

I (TOP VIEW) 

oc 1 24 VCC 
10 2 23 10 
ii5 3 22 20 
3D 21 30 
45 20 40 
50 6 19 50 
60 18 60 
75 17 70 
80 16 80 
95 10 15 90 

100 11 14 100 
GNO 12 13 ClK 

SN54AS822 .• '. FH PACKAGE 
SN74AS822 •.• FN PACKAGE 

NC 

(TOP VIEW) 

1~lelg ~ ~ ~ ~ 
4 3 2 1 282726 

12 1314151617 18 

loIOOU>l dd 
CJ)~~Zd ~cn 

NC-No internal connection 

25 30 
40 
50 
NC 
60 
70 
80 
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TYPES SN54AS821, SN54AS822, SN74AS821, SN74AS822 
10·BIT BUS INTERFACE FLlP·FLOPS WITH 3·STATE OUTPUTS 

The output control (DC) does not affect the internal operation of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 

The SN54AS821 and SN54AS822 are characterized for operation over the full military temperature range 
of - 55°C to 125°C. The SN74AS821 and SN74AS822 are characterized for operation from 0 °C to 70 oe. 

'AS821 FUNCTION TABLE (EACH FLIP-FLOP' , AS821 logic diagram (positive logic) 

INPUTS 

OC ClK 

l t 

l t 

L L 

H X 

, AS821 logic symbol 

Dc 
elK 

10 
20 

3D 

40 

50 

60 
70 

80 

90 

100 

(4) 
(5) 

(6) 

(7) 

(8) 
(9) 

a 
H 

l 

X 

X 

v 

OUTPUT 

a oc ...:,(1.;.;.' ____ 01 

H 

l 

00 

Z 

20 _(3_' ____ 1---1 

(23) 
10 

3D .;,.(4.;..' ___ 1--1 

(22) 
20 

(21) 
30 

(20) 
40 

(19) 
50 

(18) 
(17) 60 

70 
(16) 

80 

90 
50 ..;.(6_) ____ 1---1 

40.;,.(5.;,.' ___ 1--1 

100 

60 ..;,(7 .... ' ____ 1---1 

70 ..;,;(8;,;.' ____ 1---1 

80 ..;,;(9;,;.' __ --1 __ -1 

90 ...;,11.;..,0.;.,1 __ -+---1 

(111 
100 ...;..-..;....----1 

Pin numbers shown are for JT and NT packages. 
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1283 

TYPES SN54AS822, SN74AS822 
10·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE DUTPUTS 

'AS822 FUNCTION TABLE lEACH FLIP-FLOP' I AS822 logic diagram (positive logic) 

INPUTS 

oc elK 0 

l t H 

l t l 

l l X 
H X X 

I AS822 logic symbol 

10 
20 

30 
40 
50 
60 
70 

80 
90 

105 
(11\ 

OUTPUT 

a 
OC ..;1,..;1' ____ 01 

l 

H 

00 
Z 

20.;.13..;,.' ___ t--0I 

123' 10 
3D .;.,14..;,.' ___ t--0I 

(22\ 20 
(21\ 30 
(20\ 40 
(19\ 

50 
(18\ 

60 
(17\ 

70 

40 _15_' ___ t-a 

(16\ 
80 

(15\ 90 
50 _16_) ___ t-a 

(14\100 

60 _17_' ___ t-a 

70 18' 

80 _19_' __ ---1~~ 

_ 110' 
90 ~-----1~~ 

100 Ill) 

Pin numbers shown are for JT and NT packages 
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TYPES SN54AS821, SN54AS822, SN74ASB21, SN74ASB22 
10·BIT BUS INTERFACE FLlP·FLOPS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ........................................................ , 7 V 
Input voltage .............................................................. 7 V 
Voltage applied to a disabled 3-state output. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54AS821, SN54AS822 . . . . . . . . . . . .. - 55°C to 125°C 

SN74AS821, SN74AS822 ................ ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54AS821 SN74AS821 

SN54AS822 SN74AS822 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 

V,H High-level input voltage 2 2 

V,L Low-level input voltage 0.8 0.8 

IOH High-level output current -24 -24 

IOL Low-level output current 32 48 

tw Pulse duration, eLK high or low 9 8 

tsu Setup time, data before eLKt 7 6 

th Hold time, data after eLKt 0 0 

TA Operating free-air temperature -55 -125 0 70 

electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 

SN54AS821 SN74AS821 

PARAMETER TEST CONDITIONS SN54AS822 SN74AS822 

MIN Typt MAX MIN Typt MAX 

V,K Vee = 4.5 V, I, = -18 mA -1.2 -1.2 

Vee = 4.5 V to 5.5 V, IOH = -2 mA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, IOH = -15 mA 2.4 3.2 2.4 3.2 

Vee = 4.5 V, IOH = -24 mA 2 2 

Vee = 4.5 V, 'OL = 32 mA 0.25 0.5 
VOL 

Vee = 4.5 V, 'OL = 48 mA 0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7V 50 50 

IOZL vee = 5.5 V, Vo = 0.4 V -50 -50 

" 
Vee = 5.5 V, V, = 7 V 0.1 0.1 

"H Vee = 5.5 V, V, = 2.7 V 20 20 

I,L Vee = 5.5 v, V, = 0.4 V -0.5 -0.5 

lot Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

Outputs high 55 88 55 88 

'AS821 Outputs low 68 109 68 109 

Outputs disabled 70 113 70 113 
lee Vee = 5.5 V 

55 88 Outputs high 55 88 

'AS822 Outputs low 68 109 68 109 

Outputs disabled 70 113 70 113 

tAli typical values are at Vee = 5 V, TA = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

UflilT 

V 

V 

V 

mA 

mA 

ns 

ns 

ns 
De 

UNIT 

V 

V 

V 

p.A 

p.A 

mA 

p.A 

mA 

mA 

mA 
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TYPES SN54AS821, SN54AS822, SN74AS821, SN74AS822 
10·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vce = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 500 n, 
FROM TO R2 = 500 n, 

UNIT PARAMETER 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS821 SN74AS821 

SN54AS822 SN74AS822 

MIN MAX MIN MAX 

tPlH 3.5 9 3.5 7.5 
elK Any Q 

3.5 3.5 10.5 
ns 

tpHL 11.5 

tpZH DC 
4 12 4 11 

Any Q ns 
tpZL 4 13 4 12 

tpHZ DC 
2 10 2 8 

Any Q ns 
tpZL 2 10 2 8 

NOTE 1: For load circuit and voltage waveforms, see page 1·12. 
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TYPES SN54AS823, SN54AS824, SN74AS823, SN74AS824 
9·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

• Similar to 'AS574 and' AS576 with Clock 
Enable and Clear and Improved IOH 
Specifications 

• Ideal for Data Synchronization of Wider 
Data Paths 

• Provides Extra Data Width Necessary for 
Wider Address/Data Paths or Buses with 
Parity 

• Outputs Have Undershoot Protection 
Circuitry 

• Power-Up High-Impedance State 

• Buffered Control Inputs to Reduce DC 
Loading Effects 

• Package Options Include both Plastic and 
Ceramic Carriers in Addition to Plastic and 
Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 9-bit flip-flops feature three-state outputs 
designed specifically for driving highly-capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider 
buffer registers, I/O ports, bidirectional bus 
drivers, parity bus interfacing and working 
registers. 

With the clock enable (CLKEN) low, the nine D­
type edge-triggered flip-flops enter data on the 
low-to-high transitions of the clock. Taking 
CLKEN high will disable the clock buffer, thus 
latching the outputs. The 'AS823 has 
noninverting D inputs and the 'AS824 has 

inv~rting 5 inputs. Taking the CLR input low 
causes the nine Q outputs to go low 
independently of the clock. 

A buffered output-control input can be used to 
place the nine outputs in either a normal logic 
state (high or low levels) or a high-impedance 
state. In the high-impedance state the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for 
interface or pull-up components. 

PRODUCT PREVIEW 

02825. DECEMBER 1983 

SN54AS823 .•. JT PACKAGE 
SN74AS823 ... NT PACKAGE 

(TOP VIEW) 

6C VCC 
10 10 
20 3 20 
3D 21 30 

20 40 
19 50 
18 60 
17 70 

80 16 80 
90 10 15 90 

ClR 11 14 ClKEN 
GND 12 13 ClK 

SN54AS823 .•. FH PACKAGE 
SN74AS823 ... FN PACKAGE 

NC 
60 
70 

(TOP VIEW) 
u 

~~lg~~~2 
4 3 2 1 282726 

12 1314 151617 18 

25 30 

50 
NC 
60 
70 
80 

SN54AS824 ... JT PACKAGE 
SN74AS824 ••. NT PACKAGE 

(TOP VIEW) 

6C VCC 
10 10 

20 
30 

40 40 
50 
60 60 
70 
80 
95 10 15 90 

ClR 11 14 ClKEN 
GND 12 13 ClK 

SN54AS824 •.. FH PACKAGE 
SN74AS824 ... FN PACKAGE 

(TOP VIEW) 
u 

1~1~lg ~ ~~ 2 
4 3 2 1 28 2726 

25 3a 
24 40 

50 7 23 5a 
NC 22 NC 

60 21 60 
20 7a 

80 
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TYPES SN54AS823, SN54AS824, SN74AS823, SN74AS824 
9·81T INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

The output control (DC) does not affect the internal operation of the flip-flops. Old data can be retained 
or new data can be entered while the outputs are in the high-impedance state. 

The SN54AS823 and SN54AS824 are characterized for operation over the full military temperature range 
of - 55°C to 125°C. The SN74AS823 and SN74AS824 are characterized for operation from 0 °C to 70°C. 

FUNCTION TABLES 

'AS823 'AS824 

INPUTS OUTPUT INPUTS OUTPUT 

OC ClR ClKEN ClK 0 0 OC CLR CLKEN ClK 0 0 

L L X X X L L L X X X l 

L H L t H H L H L t H L 

L H l t L l L H l t L H 

L H H X X 00 L H H X X 00 

H X X X X Z H X X X X Z 

I AS823 logic symbol I AS823 logic diagram (positive logic) 

oc ~(..:.!11 __________ -d 

CIR.:..:..;:..:........--a 
cum; 

(23) 
10 

(22) 
20 

(211 
30 (231 10 

(20) 
40 

(19) 
50 

(18) 
60 20 (31 (17) 
70 

(221 20 

(16) 
80 

(15) 
90 

3D (41 (211 30 

40 (51 (201 
40 

50 
(61 (191 50 

60 
(71 (181 60 

70 (81 (171 70 

80 (91 (161 80 

90 (101 (151 90 

Pin numbers shown are for JT and NT packages. 
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I AS824 logic symbol 

(23) 

(22) 

(21) 

(20) 

(19) 

(18) 

(17) 

(16) 

(15) 

Pin numbers shown are for JT and NT packages. 
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TYPES SN54AS823, SN54AS824, SN74AS823, SN74AS824 
9·81T INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

10 

20 

30 

40 

50 

60 

70 

80 

90 

I AS824 logic diagram (positive logic) 
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TYPES SN54AS823. SN54AS824. SN74AS823. SN74AS824 
9·81T INTERFACE FLlP·FLOPS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ......................................................... 7 V 
Input voltage .............................................................. 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating applied to a disabled 3-state output .................................... 5.5 V 
Operating free-air temperature range: SN54AS823, SN54AS824 . . . . . . . . . . . .. - 55°C to 125°C 

. SN74AS823, SN74AS824 ................ ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150 °e 

recommended operating conditions 

SN54AS823 SN74AS823 

SN54AS824 SN74AS824 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -24 -24 rnA 

IOL Low-level output current 32 48 rnA 

fclock Clock frequency MHz 

CLR low 

tw Pulse duration 
CLK high 

ns 
CLK low 

CLKEN 

CLR inactive 
Setup time 

tsu Data ns 
before CLKt 

CLKEN 

th Hold time, data after CLKt ns 

TA Operating free-air temperature -55 125 0 70 °c 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS823, SN54AS824, SN74AS823, SN74AS824 
9·81T INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 

SN54AS823 SN74AS823 

SN54AS824 SN74AS824 
PARAMETER TEST CONDITIONS 

TVpt TVpt MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 

Vee = 4.5 V to 5.5 V, IOH = -2 mA vee- 2 vee- 2 
VOH Vee = 4.5 V, 10H = -15 mA 2.4 3.2 2.4 3.2 

Vee = 4.5 V, 10H = -24 mA 2 2 

VOL Vee = 4.5 V, 10l = 32 mA 0.25 0.5 

Vee = 4.5 V, 10l = 48 mA 0.35 0.5 

10ZH Vee = 5.5 V, Vo = 2.7 V 50 50 

10Zl Vee = 5.5 V, Vo = 0.4 V -50 -50 

II Vee = 5.5 V, VI = 7 V 

IIH Vee = 5.5 V, VI = 2.7 V 

III Vee = 5.5 V, VI = 0.4 V 

10+ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

Outputs high 

'AS823 Vee = 5.5 V Outputs low 

Outputs disabled 58 58 
lee 

Outputs high 

'AS824 Vee = 5.5 V Outputs low 

Outputs disabled 58 58 

tAli typical values are at Vee = 5 V, TA = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS823, SN54AS824, SN74AS823, SN74AS824 
9·811 INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 D. 

PARAMETER 
FROM TO R2 = 500 D. 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS823 SN74AS823 

SN54AS824 SN74AS824 

MIN Typt MAX MIN Typt MAX 

fmax 
tPLH 7.5 7.5 

CLK Any Q 
tpHL 9.5 9.5 

tpHL CLR Any Q 11 11 

tpZH 
OC 

6 6 
Any Q 

tpZL 7 7 

tpHZ 
OC 

6 6 
Any Q 

7 tpLZ 7 

t All typical values are at Vee = 5 V. TA = 25°e. 
NOTE 1: For load circuit and voltage waveforms. see page 1-12. 

Additional Information on these products can be obtained from the factory as it becomes available. 

o flip-flop signal conventions 

UNIT 

MHz 

ns 

ns 

ns 

ns 

It is normal TI practice to name the outputs and other inputs of a Ootype flip-flop and to draw its logic 
symbol based on the assumption of true data (0) inputs. Then outputs that produce data in phase with 
the data inputs are called Q and those producing complementary data are called Q. An input that causes 
a Q output to go high or a Q output to go low is called Preset; an input that causes a Q output to go high 
or a Q output to go low is called Clear. Bars are used over these pin names (PRE and CLR) if they are 
active-low. 

The devices on this data sheet are second-source designs and the pin-name convention used by the original 
manufacturer has been retained. That makes it necessary to designate the inputs and outputs of the inverting 
circuit 15 and Q. In some applications it may be advantageous to redesignate the inputs and outputs as 
o and Q. In that case, outputs should be renamed as shown below. Also shown are corresponding changes 
in the graphical symbol. Arbitrary pin numbers are shown in parentheses. 

Notice that Q and IT exchange names, which causes Preset and Clear to do likewise. Also notice that the 
polarity indicators ( ~ ) on PRE and CLR remain since these inputs are still active-low, but that the presence 
or absence of the polarity indicator changes at 5, Q, and O. Of course pin 5 (Q) is still in phase with the data 
input 0, but now both are considered active high. 

ern R Pi'fE s (5) Q Q 
CLK C1 eLK C1 

0 10 (6) 0 10 
Q Q 

'PRE s CIA R 
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TYPES SN54AS825, SN54AS826, SN74AS825, SN74AS826 
8·BIT BUS INTERFACE FLlP·FLOPS WITH 3·STATE OUTPUTS 

• Similar to 'AS574 and 'AS576 with Clock 
Enable, Clear, and Multiple Output Controls 

• Improved 10H Specifications 

• Multiple Output Enables Allow Multiuser 
Control of the Interface 

• Outputs Have Undershoot Protection 
Circuitry 

• Power·Up High·lmpedance State 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Buffered Control Inputs to Reduce DC 
Loading Effect 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 8-bit flip-flops feature three-state outputs 
designed specifically for driving highly-capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing multiuser 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

With the clock enable (CLKEN) low, the eight 0-
type edge-triggered flip-flops enter data on the 
low-to-high transitions of the clock. Taking 
CLKEN high will disable the clock buffer, thus 
latching the outputs. The 'AS825 has 
noninverting 0 inputs and the ' AS826 has 
inverting 5 inputs. Taking the CLR input low 
causes the eight. Q outputs 'to go low 
independently of the clock. 

A multiuser buffered output-control input can be 
used to place the eight outputs in either a normal 
logic state (high or low levels). or a high" 
impedance state. In the high-impedance state 
the outputs neither load nor drive the bus lines 
significantly. The. high-impedance state and 
increased drive provide the capability to drive the 
bus lines in a bus-organized system without need 
for interface or pull-up components. 

PRODUCT PREVIEW 
ThIa document c:ontH1IlnfonnatIan on e product under 
development. Te ... ln.trument. r ... rve. the right to 
chang. or dllCQntlnue thI. product without notlc •• 
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TYPES SN54AS825, SN54AS826, SN74AS825, SN74AS826 
8·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

The output controls (OC1, OC2, and OC3) do not affect the internal operation of the flip-flops. Old data can 
be retained or new data can be entered while the outputs are in the high-impedance state. 

The SN54AS825 and SN54AS826 are characterized for operation over the full military temperature range 
of - 55 DC to 125 DC. The SN74AS825 and SN74AS826 are characterized for operation from 0 DC to 70 DC. 

'AS825 

INPUTS 

OC* CLR CLKEN CLK 

L L X X 

L H L t 

L H L t 

L H H X 

H X X X 

I AS825 logic symbol 

Ocl 

OC2 

OC3 

CLR 

CLi<E'N 
CLK 

10 
141 

20 

3D 
lSI 

40 
161 

50 
m 

60 IBI 

70 191 

BO 1101 

Pin numbers shown are fDr JT and NT packages. 

2-538 

FUNCTION TABLES 

'AS826 

OUTPUT INPUTS 

0 Q OC* CLR CLKEN CLK 0 

X L L L X X X 

H H L H L t H 

L H L H L t L 

X 00 L H H X X 

X Z H X X X X 

I AS825 logic diagram (positive logic) 

1221 10 
1211 20 
1201 30 
1191 40 
/lBI 50 
1171 

60 
1161 

70 
(15) 

BO 

OCl 
(11 

OC2 
(2) 

OC3 
(231 

CLR 
Ci:i<Ei'J 
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I AS826 logic symbol 

OCl 
Oc2 
OC3 
ClR 

CLKEN 
ClK 

10 

io 
30 

40 

50 

60 

70 

BO 

Pin numbers shown are for JT and NT packages. 

TYPES SN54AS825, SN54AS826, SN74AS825, SN74AS826 
8·BIT BUS INTERFACE FLlp·FLOPS WITH 3·STATE OUTPUTS 

I AS826 logic diagram (positive logic) 
OCl~(l~) ________________ ~ 
- (2) 
OC2~(2~3~)----------------~ 
OC3~~--------------~ 

(11) 

20~ 

3D (5) 

40 (6) 

50 
(7) 

60 
(B) 

70 
(9) 

_ (10) 
BD 

(22) 
10 

.E..!..!... 20 

(20) 
30 

(19) 
40 

(lB) 
50 

(17) 
60 

(16) 
70 

(15) 
BO 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ................. : ....................................... 7 V 
Input voltage .............................................................. 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54AS825, SN54AS826 . . . . . . . . . . . .. - 55 °e to 125°e 

SN74AS825, SN74AS826 ................ ooe to 70 0 e 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 to 150 °e 

CJ) 

!:: 
=> u 
a: 
u 
CJ) 

cd: 
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cd: 
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..J 
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TYPES SN54AS825, SN54AS826, SN74AS825, SN74AS826 
8-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54AS825 

SN54AS826 

MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 

VIH High-level input voltage 2 

Vil low-level input voltage 0.8 

IOH High-level output current -24 

10l low-level output current 32 

fclock Clock frequency 

elR low 

tw Pulse duration 
elK high 

elK low 

eLKEN 

Setup time 
eLR inactive 

tsu Data 
before elK t 

elKEN 

th Hold time, data after elK t 

TA Operating free-air temperature -55 125 

SN74AS825 

SN74AS826 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

-24 

48 

0 70 

electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) . 

SN54AS825 SN74AS825 

TEST CONDITIONS 
SN54AS826 SN74AS826 

PARAMETER 
Typt Typt MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 

Vee = 4.5 V to 5.5 V, 10H = -2 mA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, 10H = -15 mA 2.4 3.2 2.4 3.2 

Vee = 4.5 V, 10H = -24 mA 2 2 

VOL 
Vee = 4.5 V, 10l = 32 mA 0.25 0.5 

Vee = 4.5 V, 10l = 48 rnA 0.25 0.5 

10ZH Vee - 5.5 V, Vo = 2.7 V 50 50 

10Zl Vee = 5.5 V, Vo = 0.4 V -50 -50 

II Vee = 5.5 V, VI = 7 V 

IIH, Vee = 5.5 V, VI = 2.7 V 

III Vee = 5.5 V, VI = 0.4 V 

10+ Vee = 5.5 V, Vo = 2.25 V -30 -1.12 -30 -112 

Outputs high 

'AS825 Vee = 5.5 V Outputs low 

ICC 
Outputs disabled 58 58 

Outputs high 

'AS826 Vee = 5.5 V Outputs low 

Outputs disabled 58 58 

tAli typic"al values are at Vee = 5 V, TA = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS825, SN54AS826, SN74AS825, SN74AS826 
8-BIT BUS INTERFACE FLIP-FLOPS WITH 3-STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

Cl = 50 pF. 

FROM TO 
R1 = 500 O. 

PARAMETER 
(INPUT) (OUTPUT) 

R2 = 500 O. UNIT 

TA = MIN to MAX 

SN54AS825 SN74AS825 

SN54AS826 SN74AS826 

MIN TVPt MAX MIN TVpt MAX 
fmax MHz 

tPlH 
ClK 

7.5 7.5 
Any Q ns 

tpHl 9.5 9.5 

tpHl ClR Any Q 11 11 ns 

tPZH 
OC 

6 6 
Any Q ns 

tpZl 7 7 

tpHZ 
OC 

6 6 

tPlZ 
Any Q 

7 7 
ns 

t All typical values are at Vee = 5 V. T A = 25°C. 
NOTE1: For load circuit and voltage waveforms. see page 1-12. 

o flip-flop signal conventions 

It is normal TI practice to name the outputs and other inputs of a Ootype flip-flop and to draw its logic 
symbol based on the assumption of true data (0) inputs. Then outputs that produce data in phase with 
the data inputs are called a and those producing complementary data are called O. An input that causes 
a a output to go high or a Q output to go low is called Preset; an input that causes a Q output to go high 
or a a output to go low is called Clear. Bars are used over these pin names (PRE and CLR) if they are 
active-low. 

The devices on this data sheet are second-source designs and the pin-name convention used by the original 
manufacturer has been retained. That makes it necessary to designate the inputs and outputs ofthe inverting 
circuit 5 and O. In some' applications it may be advantageous to redesignate the inputs and outputs as 
o and Q. In that case, outputs should be renamed as shown below. Also shown are corresponding changes 
in the graphical symbol. Arbitrary pin numbers are shown in parentheses. 

Notice that a and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the 
polarity indicators ( r:::::... ) on PRE and CLR remain since these inputs are still active-low, but that the presence 
or absence of the polarity indicator changes at 5, 0, and Q. Of course pin 5 (0) is still in phase with the data 
input 0, but now both are considered active high. 

ClR R 

ClK C1 

0 10 

PRE s 

a 

(6) 
Q 
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0 

ClR 
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TYPES SN54ALS832. SN54AS832A. SN74ALS832. SN74AS832A 
HEX 2·INPUT OR DRIVERS 

• High Capacitive Drive Capability 

• 'AlS832 Has Typical Delay Time of 5 ns 
(Cl = 50 pF) and Typical Power Dissipation of 
5.3 mW per Gate 

• 'AS832A Has Typical Delay Time of 3.9 ns 
(Cl = 50 pF) and Typical Power Dissipation of 
less than 17 mW per Gate 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic 
DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent 2-input OR 
drivers. They perform the Boolean functions 
Y = A+B or Y = A'S in positive logic. 

The -1 version of the SN7 4ALS832 parts is identical 
to the standard version except that the recommend­
ed maximum IOL is increased to 48 milliamperes. 
There is no -1 version of the SN54ALS832 parts. 

The SN54ALS832 and SN54AS832A are character­
ized for operation over the full military temperature 
range of - 55 De to 125 De. The SN74ALS832 and 
SN74AS832A are characterized for operation from 
oDe to 70 De. 

logic symbol 

38 

4A 

48 

5A 

58 

68 

FUNCTION TABLE (each driver) 

INPUTS OUTPUT 

A B Y 

H X H 

X H H 

L L L 

Pin numbers shown are for J and N packages. 

D2661.DECEMBER1982-REV~EDDECEMBER1983 

SN54ALS832. SN54AS832A •.• J PACKAGE 

SN74ALS832. SN74AS832A ••. N PACKAGE 

(TOP VIEW) 

1A Vee 
1B 6B 
1Y 6A 
2A 6Y 
2B 5B 
2Y 5A 
3A 5Y 
3B 4B 
3Y 4A 

GND 4Y 

SN54ALS83~SN54AS832A: .. FHPACKAGE 

SN74ALS832.SN74AS832A ... FNPACKAGE 

(TOP VIEW) 

U 
>-co«Uco .... ........ >(0 

2A 4 6A 
2B 5 6Y 
2Y 6 5B 
3A 7 5A 
3B 8 5Y 

9 10 111213 

>-o>-«co 
MZ","",""," 

(!) 
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TYPES SN54ALS832, SN74ALS832 
HEX 2·INPUT OR DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ..............•................................................ 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS832 ............................... - 55 °e to 125 °e 

SN74ALS832 ................................... 00eto70 0e 
Storage temperature range ................................................. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54AlS832 SN74AlS832 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level Input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOl low-level output current 
12 24 

48t 
mA 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limit applies If Vee IS maintained between 4.75 V and 5.25 V. 
The 48 mA limit applies for the SN74ALS832-1 only. 

electrical characteristics over recommended operating free-air temperature rango (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AlS832 SN74AlS832 

UNIT 
MIN TYP: MAX MIN TYP: MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 
Vee = 4.5 V to 5.5 V, IOH = -0.4 mA Vce-2 Vee-2 

Vee = 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 
VOH Vee = 4.5 V, IOH = -12 mA 

V 
2 

Vee = 4.5 V, IOH = -15 mA 2 
Vee = 4.5 V, IOl = 12 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V, IOl = 24 mA V 
(lOl = 48 mA for -1 version) 

0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 IlA 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 
lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

leeH Vee = 5.5 V, VI = 4.5 V 4 8 4 8 mA 

leel Vee = 5.5 V, VI = 0 V 9.5 16 9.5 16 mA 

tAli tYPical values are at Vee = 5 V, T A = 25 DC. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

VCC = 4.5 V to 5.5 V, 

Cl = 50 pF. 

PARAMETER 
FROM TO Rl = 500 Q, 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AlS832 SN74AlS832 

MIN MAX MIN MAX 

tplH 
A or B 

2 10 2 8 
Y ns 

tpHl 2 10 2 8 
NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS832A, SN74AS832A 
HEX 2·INPUT OR DRIVERS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS832A .. .' ............................ - 55 °e to 1-25 °e 

SN74AS832A ................................... 0 °e to 70 °e 
Storage temperature range .................................................. - 65 °e to 150 °e 

recommended operating conditions 

SN54AS832A .SN74AS832A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -40 -48 mA 

10L Low-level output current 40 48 mA 

TA Operating free-air temperature ":"55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS832A SN74AS832A 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 

Vee = 4.5 V to 5.5 V, 10H = -2 mA Vee-2 Vee-2 

Vee = 4.5 V, IOH = -3 mA 2.4 3.2 2.4 3.2 
VOH Vee = 4.5 V, 10H = -40 mA 2 

Vee = 4.5 V, 10H = -48 mA 2 

VOL 
Vee = 4.5 V, 10L = 40 mA 0.25 0.5 

Vee = 4.5 V, 10L = 48 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7V 20 20 

IlL Vee = 5.5 V, VI = 0.4 V -0.5 -0.5 

10* Vee = 5.5 V, Va = 2.25 V -135 -135 

leeH Vee = 5.5 V, VI = 4.5 V 9 15 9 15 

leeL Vee = 5.5 V, VI = 0 V 22 36 22 36 

tAli typical values are at Vee = 5 V. TA = 25°e. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 
, 

tpLH 

tpHL 
A or 8 Y 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 

TEXAS 
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Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

RL = 500 Q. 

TA = MIN to MAX 

SN54AS832A SN74AS832A 

MIN MAX MIN MAX 

1 7 1 5.5 

1 6.5 1 5.5 
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TYPES SN54ALS841, SN54AS841, SN54ALS842, SN54AS842 
SN74ALS841, SN74AS841, SN74ALS842, SN74AS842 

10·BIT BUS INTERFACE D·TYPE LATCHES WITH 3·STATE OUTPUTS 

• 3·State Buffer· Type Outputs Drive Bus-Lines 
Directly 

• Bus-Structured Pinout 

• Provide Extra Bus Driving Latches 
Necessary for Wider AddresslData Paths or 
Buses with Parity 

• Buffered Control Inputs to Reduce DC 
Loading 

• Power-Up High-Impedance State 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These 1 O-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, 1/0 ports, bidirectional bus drivers, and 
working registers. 

The ten latches are transparent D-type. The 
'ALS841 and' AS841 have noninverting data (0) 
inputs. The' ALS842 and' AS842 have inverting 
[) inputs. 

A buffered output control (OC) input can be used 
to place the ten outputs in either a normal logic 
state (high or low levels) or a high-impedance 
state. In the high-impedance state, the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components. 

The output control does not affect the internal, 
operation of the latches. Old data can be retained 
or new data can be entered while the outputs 
are'off. 

The SN54ALS841, SN54AS841, SN54ALS842, 
and SN54AS842 are characterized for operation 
over the full military temperature range of 
-55°C to 125°C. The SN74ALS841, 
SN74AS841,SN74ALS842,andSN74AS842 
are characterized for operation from OOC to 
70°C. 

PRODUCT PREVIEW 

02825. DECEMBER 1983 

SN54ALS841. SN54AS841 •.• JT PACKAGE 
SN74ALS841.SN74AS841 .• : NT PACKAGE 

(TOP VIEW) 

oc 
10 

40 
50 

80 

VCC 
10 
20 
30 
40 

90 10 15 90 
100 " 14 100 
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SN54ALS841. SN54AS841 ••. FH PACKAGE 
SN74ALS841. SN74AS841 ..• FN PACKAGE 
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40 
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(TOP VIEW) 
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OlOZZ 00l 

~l!l ~ 

30 
40 
50 
NC 

70 
80 

SN54ALS842. SN54AS842 ••• JT PACKAGE 
SN74ALS842. SN74AS842 .•• NT PACKAGE 

(TOP VIEW) 
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SN54ALS842. SN54AS842 ••• FH PACKAGE 
SN74ALS842. SN74AS842 ... FN PACKAGE 

(TOP VIEW) 
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TYPES SN54ALS841, SN54AS841, SN54ALS842, SN54AS842 
SN74ALS841, SN74AS841, SN74ALS842, SN74AS842 
10·BIT BUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 

FUNCTION TABLES 

• ALS841 •• AS841 • ALS842 •• AS842 

INPUTS OUTPUT INPUTS OUTPUT 

OC C D Q OC C D Q 

L H H H L H H L 

L H L L L H L H 

L ' L X ao L L X ao 
H X X Z H X X Z 

, ALS841 , , AS841 logic symbol , ALS841, , AS841 logic diagram (positive logic) 
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80 

90 

100 
(11) 

Pin numbers shown are for JT and NT packages. 
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TYPES SN54ALS841, SN54AS841, SN54ALS842, SN54AS842 
SN74ALS841, SN74AS841, SN74ALS842, SN74AS842 

10·BIT BUS INTERFACE D·TYPE LATCHES WITH 3·STATE OUTPUTS 

, ALS842. ' AS842 logic symbol , ALS842, , AS842 logic diagram (positive logic) 

oc 
C 

10 (23) 10 
(23) 

20 
(22) (2) 10 

10 
3D 

40 40 
(22) 

50 (3) 20 50 
20 

60 60 

70 70 

80 80 (4) 
(21) 

30 
30 

90 90 

100 100 
(20) 

40 
40 

(5) 

(19) 
50 

50 
(6) 

(18) 
60 (7) 

60 

(8) 
(17) 

70 
70 

(9) 
(16) 

80 
80 

(10) 
(15) 

90 
9'0 

(14) 
100 (11) 

100 

Pin numbers shown are for JT and NT packages. 

absolute maximum. ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ........................................................ , 7 V 
Input voltage .............................................................. 7 V 
Voltage applied to a disabled 3-state output ..................................... , 5.5 V 
Operating free-air temperature range: 

SN54ALS841, SN54AS841, SN54ALS842, SN54AS842 ........... -55°eto 125°e 
, SN74ALS841, SB74AS841, SB74ALS842, SN74AS842 ......... " .... ooe to 70°C 

Storage temperature range ......................................... - 65°C to 150°C 
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TYPES SN54ALS841, SN54ALS842 
SN74ALS841, SN74ALS842 
10·BIT BUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54ALS84t 

SN54ALS842 

MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 

VIH High-level input voltage 2 

VIL Low-level input voltage 0.8 

IOH High-level output current -1 

IOL Low-level output current 12 

tw Pulse duration, enable e high 
I 'ALS841 

1 'ALS842 

tsu Setup time, data before enable e.j. 

th Hold time, data after enable e.j. 
I 'ALS841 

I 'ALS842 

TA Operating free-air temperature -55 125 

SN74ALS841 

SN74ALS842 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

-2.6 

24 

0 70 

electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 

.. 
:t> 
r­
en 
:t> 
2 
C 
:t> 
en 
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:lJ 
(") 
c 

PARAMETER 

VIK 

VOH 

VOL 

10ZH 

10Zl 

'I 

I'H 

',L 
10+ 

'AlS841 

ICC 

'AlS842 

TEST CONDITIONS 

Vee = 4.5V, II = -18 mA 

Vee = 4.5 V to 5.5 V, 10H = -0.4 mA 

Vee = 4.5 V, 10H = -1 mA 

Vee = 4.5 V, 10H = -2.6 mA 

Vee = 4.5 V, 10l = 12 mA 

Vee = 4.5 V, 10l = 24 mA 

Vee = 5.5 V, Vo = 2.7 V 

Vee = 5.5 V, Vo = 0.4 V 

Vee = 5.5 V, V, = 7 V 

Vee = 5.5 V, VI = 2.7 V 

Vee'= 5.5 V, VI = 0.4 V 

Vee = 5.5 V, Vo = 2.25 V 

Outputs high 

Outputs low 

Vee = 5.5 V 
Outputs disabled 

Outputs high 

Outputs low 

Outputs disabled 

SN54ALS841 SN74ALS841 

SN54ALS842 SN74ALS842 

MIN Typt MAX MIN Typt MAX 

-1.5 -1.5 

Vee- 2 Vee- 2 

2.4 3.3 

2.4 3.2 

0.25 0.4 0.25 0.4 

0.35 0.5 

20 20 

-20 -20 

0.1 0.1 

20 20 

-0.1 -0.1 

-15 -70 -15 -70 

25 25 

28 28 

::t tAli typical values are at Vee = 5 V, TA = 25°e. en tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

Additional information on these products can be obtained from the factory as it becomes available. 
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V 

V 
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mA 
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mA 

mA 
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TYPES SN54ALS841, SN54ALS842 
SN74ALS841, SN74ALS842 

10·BIT BUS INTERFACE D·TYPE LATCHES WITH 3·STATE OUTPUTS 

, ALS841 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 
CL = 50 pF. 

FROM TO 
Rl = 500 fl. 

PARAMETER R2 = 500 fl. UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS841 SN74ALS841 

MIN Typt MAX MIN Typt MAX 

tpLH 7 7 
D Q ns 

tpHL 9 9 

tpLH C Q ns 
tpHL 

tpZH 
OC Q ns 

tpZL 

tpHZ 
OC Q ns 

t,pLZ 

, ALS842 s'!Vitching characteristics (see Note 1) 

Vce = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
Rl = 500 fl. 

PARAMETER R2 = 500 n. UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS842 SN74ALS842 

MIN Typt MAX MIN Typt MAX 

tpLH is Q 
11 11 

ns 
tpHL 9 9 

tPLH C Q ns 
tpHL 

tpZH 6C Q ns 
tpZL 

tpHZ OC Q ns 
tpLZ 

t All typical values are at T A = 25°C. 
NOTE1: For load circuit and voltage waveforms. see page 1·12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS841; SN54AS842 
SN74AS841, SN74AS842 
10-BIT BUS INTERFACE OoTYPE LATCHES WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54AS841 

SN54AS842 

MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 

V,H High-level input voltage 2 

V,l low-level input voltage 0.8 

10H High-level output current -24 

10l low-level output current 32 

tw Pulse duration, enable e high 

tsu Setup time, data before enable e~ 

th Hold time, data after enable e~ 

TA Operating free-air temperature -55 125 

SN74AS841 

SN74AS842 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

-24 

48 

0 70 

electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 

SN54AS841 SN74AS841 

PARAMETER TEST CONDITIONS SN54AS842 SN74AS842 

MIN Typt MAX MIN Typt MAX 

V,K Vee = 4.5 V, " = -18 rnA -1.2 -1.2 

Vee = 4.5 V to 5.5 V, 10H = -2 rnA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, 10H = -.15 rnA 2.4 3.2 2.4 3.2 

Vee = 4.5 V, 10H = -24 rnA 2 2 

VOL 
Vee = 4.5 V, 10l = 32 rnA 0.25 0.5 

Vee = 4.5 V, 10l = 48 rnA 0.25 0.5 

10ZH Vee = 5.5 V, Vo = 2.7 V 50 50 

10Zl Vee = 5.5 V, Vo = 0.4 V -50 -50 

I, Vee = 5.5 V, V, = 7 V 

IIH Vee = 5.5 V, V, = 2.7 V 

',L Vee = 5.5V, V, = 0.4 V 

10=1: Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

Outputs high 36 36 

'AS841 Outputs low 58 58 
, Outputs disabled I 56 56 

lee Vee = 5.5 V 
Outputs high 38 38 

'AS842 Outputs low 60 60 

Outputs disabled 58 58 

tAli typical values are at vee;' 5 V, TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS841, SN54AS842 
SN74AS841, SN74AS842 

10·BIT BUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 

'AS841 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 
CL = 50 pF. 

FROM TO 
R1 = 500 fl. 

PARAMETER R2 = 500 fl. UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54AS841 SN74AS841 

MIN Typt MAX MIN Typt MAX 

tpLH 4 4 
D Q ns 

tpHL 4.5 4.5 

tpLH C Q ns 
tpHL 

tpZH 
OC Q 

6 6 
ns 

tpZL 6 6 

tpHZ 
OC 

4 4 
Q ns 

tpLZ 5 5 

'AS842 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 
CL = 50 pF. 

FROM TO 
R1 = 500 fl. 

PARAMETER R2 = 500 fl. UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54AS842 SN74AS842 

MIN Typt MAX MIN Typt MAX 

tPLH IT 4 4. 
Q ns 

tpHL 4.5 4.5 

tpLH 
C Q ns 

tpHL 

tpZH 
OC Q 

6 6 
ns 

tpZL 6 6 

tPHZ OC 
4 4 

Q ns 
tPLZ 5 5 

t All typical values are at T A = 25°C. 
NOTE1: For load circuits and voltage waveforms. see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS843, SN54AS843, SN54ALS844, SN54AS844 
SN74ALS843, SN74AS843, SN74ALS844, SN74AS844 

9·BIT BUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 

• 3·State Buffer· Type Outputs Drive Bus·Lines 
Directly 

Q Bus-Structured Pinout 

• Provide Extra Bus Driving Latches 
Necessary for Wider Address/Data Paths or 
Buses with Parity 

• Buffered Control Inputs to. Reduce DC 
Loading 

• Power-Up High Impedance 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to 
Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These 9-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The nine latches are transparent D-type. The· 
'ALS843 and' AS843 have noninverting data (D) 
inputs. The' ALS844 and' AS844 have inverting 
5 inputs. 

A buffered output control (OC) input can be used 
to place the ten outputs in either a normal logic 
state (high or low levels) or a high-impedance 
state. In the high-impedance state, the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components. 

The output control (OC) does not affect the 
internal operation of the latches. Old data can 
be retained or new data can be entered while the 
outputs are off. 

The SN54ALS843, SN54AS843, SN54ALS844, 
and SN54AS844 are characterized for operation 
over the full military temperature range of 
- 55°C to 125°C. The SN74ALS843, 
SN74AS84~ SN74ALS84~ andSN74AS844 
are characterized for operation from OOC to 
70°C. 

PRODUCT PREVIEW 

DECEMBER 1983 

SN54ALS843. SN54AS843 ... JT PACKAGE 
SN74ALS843. SN74AS843 ... NT PACKAGE 

(TOP VIEW) 

Dc 24 VCC 
10 23 1Q 
20 3 22 2Q 
3D 4 21 3Q 
40 5 20 4Q 
50 6 19 5Q 
60 18 60 
70 17 7Q 
80 16 8Q 
90 10 15 9Q 

CLR 11 14 PRE 
GNO 12 13 C 

SN54ALS843. SN54AS843 •.. FH PACKAGE 
SN74ALS843. SN74AS843 .•. FN PACKAGE 

(TOP VIEW) 
u 

~ ~Ig ~;;'~ ~ 
4 3 2 1 282726 

1213'1415161718 

3Q 
40 
5Q 
NC 
6Q 
70 
8Q 

SN54ALS844. SN54AS844 ... JT PACKAGE 
SN74ALS844. SN74AS844 ... NT PACKAGE 

(TOP VIEW) 

35 
4Q 
5Q 
6Q 

75 
85 8Q 
95 10 15 9Q 

CLR 11 14 PRE 
GNO 12 13 C 

SN54ALS844. SN54AS844 ... FH PACKAGE 
SN74ALS844. SN74AS844 .•. FN PACKAGE 

NC 
65 

(TOP VIEW) 
u 

1~1~lg ~ ;;'~ ~ 

NC-No internal connection 

30 
4Q 
5Q 

7Q 
8G 

Copyright © 1983 by Texas Instruments Incorporated 
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TYPES SN54ALS843, SN54AS843, SN54ALS844, SN54AS844 
SN74ALS843, SN74AS843, SN74ALS844, SN74AS844 
9·BIT BUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 

FUNCTION TABLES 

• ALS843 •• AS843 • ALS844 •• AS844 

INPUTS OUTPUT INPUTS 

PRE CLR OC C 0 Q PRE CLR OC C 0 

L H L X X H L H L X X 

H L L X X L H L L X X 

L L L X X H L L L X X 

H H L H L L H H L H L 

H H L H H H H H L H H 

H H L L X 00 H H L L X 

X X H X X Z X X H X X 

OUTPUT 

Q 

H 

L 

H 

H 

L 

QO 

Z 

logic symbol , ALS843, , AS843 logic diagram (positive logic) 

oc 
oc ~(1.:.....) ---d ~ _____ ....., 

CLR 
PRE 

c 

10 

20 
(3) 

3D 
(4) 

40 
(5) 

50 
(6) 

60 
(7) 

70 
(S) 

·SO 
(9) 

90 
(10) 

(23) 
10 

(22) 
20 

(21) 
30 

(20) 

(19) 
40 

50 
(1S) 

60 
(17) 

70 
(16) so 
(15) 

90 

10.:.:(2::....) __ -++-1 

20 .:..::;(3.:.....) __ +-I-~ 

3D .:..:(4::....) __ +++-1 

40 :.:(5::....) __ +++-1 

50,;.:(6::....) ----1--+-+-1 

60.:.:,(7.:.-) ----1--+-+-1 

70'::(S::",,) --++-+-l 

SO .::(9::....) ----1--+-+-1 

90 (10) 

Pin numbers shown are for JT and NT packages. 
This symbol is in accordance with IEEE Std 9 and recent decisions of IEEE. 
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TYPES SN54ALS843, SN54AS843, SN54ALS844, SN54AS844 
, SN74ALS843, SN74AS843, SN74ALS844, SN74AS844 

9·BIT BUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 

logic symbol 

'6C 
PRE 
ctR 

C 

10 
20 
35 
45 
55 
60 
75 
85 
95 

Pin numbers shown are for JT and NT packages. 

10 
20 
30 

This symbol is in accordance with IEEE Std 9 and recent decisions of IEEE. 

.• ALS844 •• AS844 logic diagram (positive logic) 

10 (2) (23)10 

20 (3) (22)20 

30.
(4

) (21)30 

40 (5) (20)40 

50 (6) (19) 50 

60 (7) (18)60 

70 (8) (17) 70 

80 (9) (16)80 

90 (10) (15)90 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ......................................................... 7 V 
Input voltage ........................................................ ,..... 7 V 
Voltage applied to a disabled 3-state output ................................. , . . .. 5.5 V 
Operating free-air temperature range: 

SN54ALS843, SN54AS843, SN54ALS844, SN54AS844 ....................... -55°e. 
SN74ALS843, SN74AS843, SN74ALS844, SN74AS844 . . . . . . . . . . . . . . . .. -oDe to 70 0 e 

Storage temperature range ......................................... - 65 °e to 150 °e 
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TYPES SN54ALS843, SN54ALS844 
SN74ALS843, SN74ALS844 
9·BI1 BUS INTERFACE D·TYPE LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54ALS843 

SN54ALS844 

MIN NOM MAX 

Vee Supply voltage 4.5 5 55 

VIH High-level input voltage 2 

VIL Low-level input voltage 0.8 

10H High-level output current -1 

10L Low-level output current 12 

tw Pulse duration, enable e high 
I 'ALS843 

I 'ALS844 

tsu Setup time, data before enable e,J, 

th Hold time, data after enable e,J, 
I 'ALS843 

I 'ALS844 

TA Operating free-air temperature -55 125 

SN74ALS843 

SN74ALS844 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

-2.6 

24 

0 70 

electrical characteristics over recommended operating free-air temperature range 
(unless otHerwise noted) 

SN54ALS843 SN74ALS843 
PARAMETER TEST CONDITIONS SN54ALS844 SN74ALS844 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

Vee = 4.5 to 5.5 V, 10H = -0.4 mA VCC- 2 VCC- 2 

VOH Vee = 4.5 V, IOH = -1 mA 2.4 3.3 

Vee = 4.5 V, 10H = -2.6 mA 2.4 3.2 

VOL 
Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 

Vee = 4.5 V, 10L = 24 mA 0.35 0.5 

10ZH Vee = 5.5 V, Vo = 2.7 V 20 20 

10ZL Vee = 5.5 V, Va = 0.4 V -20 -20 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 

10:1: Vee = 5.5 V, Va = 2.25 V -15 -70 -15 -70 

Outputs high 

'ALS843 Outputs low 

Outputs disabled 25 25 
lee Vee = 5.5 V 

Outputs high 

'ALS844 Outputs low 

Outputs disabled 28 28 

t All typical values are at VCC = 5 V, T A = 25 cC. 
tThe output conditions have been chosen to produce a current that closely approximates one half of 1he true short-circuit output current, lOS. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS843, SN54ALS844 
SN74ALS843, SN74ALS844 

9·BIT BUS INTERFACE D·TYPE LATCHES WITH 3·STATE OUTPUTS 

I ALS843 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL =·50 pF. 

FROM TO 
R1 = 500 n. 

PARAMETER R2 = 500 n. UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS843 SN74ALS843 

MIN Typt MAX MIN Typt MAX 

tPLH 7 7 
0 Q ns 

tpHL 9 9 

tpLH 
C Q ns 

tpHL 

tPLH PRE Q ns 

tpHL CLR Q ns 

tpZH 
OC 0 ns 

tpZL 

tpHZ 
OC 0 ns 

tPLZ 

I ALS844 switching characteristics (see Note 1) 

VCC = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
R1 = 500 n. 

PARAMETER R2 = 500 n. UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS844 SN74ALS844 

MIN .Typt MAX MIN Typt MAX 

tpLH [) 7 7 
Q ns 

tpHL 9 9 

tPLH 
C Q ns 

tpHL 

tPLH PRE Q ns 

tpHL CLR Q ns 

tpZH 
OC 0 ns 

tpZL 

tpHZ 
OC 0 ns 

tPLZ 

t All typical values are at T A = 25°C. 
NOTE 1: For load circuit and,voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS843, SN54AS844 
SN74AS843, SN74AS844 
9·BIT BUS INTERFACE D·TYPE LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AS843 

SN54AS844 
MIN NOM MAX 

Vee Supply voltage 4.5 5 55 

VIH High-level input voltage 2 

Vll low-level input voltage 0.8 

IOH High-level output current -24 

IOl low-level output current 32 

tw Pulse duration, enable e high I elR or PRE low 

I e high 

tsu Setup time, data before enable e + 
th Hold time, data after enable e + 
TA Operating free-air temperature -55 125 

SN74AS843 

SN74AS844 
MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

-24 

48 

0 70 

electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 

SN54AS843 SN74AS843 

PARAMETER TEST CONDITIONS SN54AS844 SN74AS844 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 

Vee = 4.5 V, IOH = -2 mA vee- 2 Vee- 2 

VOH Vee = 4.5 V, IOH = -15 mA 2.4 3.2 2.4 3.2 

Vee = 4.5 V, IOH = -24 mA 2 2 

VOL 
Vee = 4.5 V, IOl = 32 mA 0.25 0.5 

Vee = 4.5 V, IOl = 48 mA 0.25 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 50 50 

IOZl Vee = 5.5 V, Vo = 0.4 V -50 -50 

II Vee = 5.5 V, VI = 7 V 

IIH Vee = 5.5 V, VI=2.7V 

III Vee = 5.5 V, VI = 0.4 V 

loi Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

Outputs high 38 38 

'AS843 Outputs low 57 57 

lee Vee = 5.5 V 
Outputs disabled 56 56 

Outputs high 39 39 

'AS844 Outputs low 58 58 

Outputs disabled 58 58 

tAli typical values are at Vee = 5 V. TA = 25°e. 
tThe output conditions have been chosen to produce a current tha! closely approximates one half of the true short-circuit output current, lOS' 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS843, SN54AS844 
SN74AS843, SN74AS844 

9·81T BUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 

I AS843 switching chaacteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 
CL = 50 pF. 

FROM TO 
R1 = 500 fl. 

PARAMETER R2 = 500 fl. UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54AS843 SN74AS843 

MIN TVpt MAX MIN TVpt MAX 

tpLH 4 4 
D Q ns 

tpHL 4.5 4.5 

tpLH 
C 0 ns 

tpHL 

tpLH PRE Q 5 5 ns 

tpHL CLR Q 5.5 5.5 ns 

tpZH 
OC 

6 6 
0 ns 

tpZL 6 6 

tpHZ 
OC 0 

4 4 
ns 

tpLZ 5 5 

I AS844 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 
CL = 50 pF. 

FROM TO 
R1 = 500 fl. 

PARAMETER R2 = 500 fl. UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54AS844 SN74AS844 

MIN TVPt. MAX MIN TVpt MAX 

tpLH [) 
4 4 

Q ns 
tpHL 4.5 4.5 

tpLH 
C Q ns 

tpHL 

tpLH PRE Q 5 5 ns 

tpHL CLR Q 5.5 5.5 ns 

tpZH 
OC 

6 6 
Q ns 

tpZL 6 6 

tpHZ 
OC 

4 4 
Q ns 

tpLZ 5 5 

t All typical values are at T A = 25 ce. 
NOTE1: For load circuit and voltage waveforms. see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS843, SN54AS843, SN54ALS844, SN54AS844 
SN74ALS843, SN74AS843, SN74ALS844, SN74AS844 
9·BIT BUS INTERFACE D·TVPE LATCHES WITH 3·STATE OUTPUTS 

o flip-flop signal conventions 

It is normal TI practice to name the outputs and other inputs of a Ootype flip-flop and to draw its logic 
symbol based on the assumption of true data (0) inputs. Then outputs that produce data in phase with 
the data inputs are called a: and those producing complementary data are called O. An input that causes 
a 0 output to go high or a 0 output to go low is called Preset; an input that causes a Q output to go high 
or a 0 output to go low is called Clear. Bars are used over these pin names (PRE and CLR) if they are 
active-low. 

The devices on this data sheet are second-source designs and the pin-name convention used by the original 
manufacturer has been retained. That makes it necessary to designate the inputs and outputs of the inverting 
circuit 0 and O. In some applications it may be advantageous to redesignate the inputs and outputs as 
o and O. In that case, outputs sholJld be renamed as shown below. Also shown are corresponding changes 
in the graphical symbol. Arbitrary pin numbers are shown in parentheses. 

Notice that 0 and 0: exchange names, which causes Preset and Clear to do likewise. Also notice that the 
polarity indicators (t:::::::::...) on PRE and CLR remain since these inputs are still active-low, but that the presence 
or absence of the polarity changes at 5,0, and Q. Of course pin 5 (0) is still in phase with the data input 
0, but now both are considered active high. 

s 

CLK ";"""'--I>Cl 

o 

CIA 

10 

R 

(5) Q 
m 
CLK 

D 

PRE 

R a 
C1 

10 (6) 
Q 

S 
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TYPES SN54ALS845, SN54AS845, SN54ALS846, SN54AS846 
SN74ALS845, SN74AS84~ SN74ALS84t SN14AS846 

8·BIT BUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 
02825. DECEM8ER 1983 

o 3·State Buffer· Type Outputs Drive Bus·Lines 
Directly 

• Bus-Structured Pinout 

• Provides Extra Bus Driving Latches 
Necessary for Wider Address/Data Paths or 
Buses with Parity 

• Buffered Control Inputs to Reduce DC 
Loading 

o Power-Up High-Impedance State 

o Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

o Dependable Texas Instruments Quality and 
R,eliability 

description 

These 8-bit latches feature three-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight latches are transparent D-type. The 
'ALS845 and' AS845 have noninverting data (D) 
inputs. The' ALS846 and' AS846 have inverting 
5 inputs. Since CLR and PRE are independent of 
the clock, taking the CLR input low will cause 
the eight Q outputs to go low. Taking the PRE 
input low will cause the eight Q outputs to go 
high. When both PRE and CLR are taken low, the 
outputs will follow the preset condition. 

A buffered output control (OC) input can be used 
to place the eight outputs in either a normal 
logic state (high or low levels) or a high­
impedance state. In the high-impedance state, 
the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and 
increased drive provide the capability to drive 
the bus lines in a bus-organized system without 
need for interface or pull-up components. 

SN54ALS845, SN54AS845 •.. JT PACKAGE 
SN74ALS845, SN74AS845 ..• NT PACKAGE 

(TOP VIEW) 

CLR 11 14 PRE 
GND 12 13 C 

SN54ALS845, SN54AS845 ... FH PACKAGE 
SN74ALS845, SN74AS845 ... FN PACKAGE 

(TOP VIEW) 

4 3 2 1 28 2726 

20 5 25 2Q 

3D 6 24 3Q 
40 7 
NC 

50 
60 10 
70 11 

23 4Q 

22 NC 

21 5Q 
20 6Q 

19 7Q 

SN54ALS846, SN54AS846 ... JT PACKAGE 
SN74ALS846, SN74AS846 ... NT PACKAGE 

(TOP VIEW) 

VCC 
Dc3 
lQ 

3Q 
4Q 

5Q 

75 7Q 
8D 10 15 8Q 

ill 11 14 PRE 

GND 12 13 C 

SN54ALS846, SN54AS846 ... FH PACKAGE 
SN74ALS846, SN74AS846 ... FN PACKAGE 

(TOP VIEW) 

NC - No internal connection 

PRODUCT PREVIEW Copyright © 1983 by Texas Instruments Incorporated 

ThIs document contain. Inlonnatkln on a product under 
development. Texas Instruments reserves the right to 
change or discontinue this product without notice. 
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TYPES SN54ALSB45, SN54ASB45, SN54ALSB46, SN54ASB46 
SN74ALSB45, SN74ASB45, SN74ALS846, SN74AS846 
8·BIT BUS INTERFACE D·TYPE LATCHES WITH 3·STATE OUTPUTS 

The output controls (OC1, OC2, OC3) do not affect the internal operation of the latches. Old data can 
be retained or new data can be entered while the outputs are in the high-impedance state. ' 

The SN54ALS845, SN54AS845, SN54ALS846, and SN54AS846 are characterized for operation over 
the full military temperature range of - 55°C to 125°C. The SN74ALS845, SN74AS845, SN74ALS846, 
and SN74AS846 are characterized for operation from OOC to 70°C. 

FUNCTION TABLES 

• ALSB45 •• ASB45 • ALSB46 •• ASB46 

INPUTS OUTPUT INPUTS OUTPUT 

PRE CLR OC1 OC2 OC3 C 0 a PRE CLR OC1 OC2 OC3 C 0 a 
L H L L L X X H L H L L L X X H 
H L L L L X X L H L L L L X X L 

L L L L L X X H L L L L L X X H 

H H L L L H L L H H L L L H L H 

H H L L L H H H H H L L L H H L 

H H L L L L X 00 H H L L L L X 00 
X X L L H X X Z X X L L H X X Z 

x X L H L X X Z x X L H L X X Z 

x X L H H X X Z x X L H H X X Z 

x X H L L X X Z x X H L L X X Z 

x X H L H X X Z x X H L H X X Z 
x X H H L X X Z x X H H L X X Z 

x X H H H X X Z x X H H H X X Z 

-.J logic symbols 

• ALS845. 'ASB45 

Pin numbers shown are for JT and NT packages. 
These symbols are in accordance with IEEE Std 9 and recent decisions of IEEE. 
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TYPES SN54ALS845, SN54AS845, SN54ALS846, SN54AS846 
SN74ALS845, SN74AS845, SN74ALS846, SN74AS846 

8·BIT BUS INTERFACE D·TYPE LATCHES WITH 3·STATE OUTPUTS 

logic diagrams (positive logic) 
, ALS845, , AS845 

-(1) 
OCl7:::(27-) ------, 

OC2 (23) 
OC3---------' 
i>RE (14) 

10 
(3) 

20 
(4) 

(5) 
3D 

(6) 
40 

50 
(7) 

60 
(8) 

70 (9) 

80 
(10) 

(22) lQ 

(21) 2Q 

(20) 3Q 

(19) 4Q 

(18) 5Q 

(17)6Q 

(16)7Q 

(15) 8Q 

, ALS846, , AS846 

OC1-;-=(1.) _____ ---, 
- (2) 
OC2-(-3)----------~ 
OC3 _2-'--___ -J 

PRE (14) 

liS (3) 

20 (4) 

3D (5) 

40 (6) 

50 (7) 

60 (8) 

70 (9) 

80 (10) 

(22) lQ 

(21) 2Q 

(20) 3Q 

(19) 4Q 

(18) 5Q 

(17) 
6Q 

(16) 7Q 

(15) 
8Q 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage ............................ ,.................................. 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: 

SN54ALS845, SN54AS845, SN54ALS846, SN54AS846 ................. -55°C to 125°C 
SN74ALS845, SN74AS845, SN74ALS846, SN74AS846 ................. -OOeto 70 0 e 

Storage temperature range ......................................... - 65 °e to 150 °e 
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TYPES SN54ALS845, SN54ALS846 
SN74ALS845, SN74ALS846 
8·BIT BUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54ALS845 

SN54ALS846 

MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 

V,H High-level Input voltage 2 

V,L Low-level input voltage 0.8 

IOH High-level output current -1 

IOL Low-level output current 12 

tw Pulse duration 
I CLR or PRE low 
I C high 

tsu Setup time, data before enable e.j. 

th Hold time, data after enable e.j. 
I 'ALS845 

I 'ALS846 

TA Operating free-air temperature -~5 125 

SN74ALS845 

SN?4ALS846 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

-2.6 

24 

0 70 

electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 

SN54ALS845 SN74ALS845 

PARAMETER TEST CONDITIONS SN54ALS846 SN74ALS846 

MIN TVpt MAX MIN TVpt MAX 

V,K Vee = 4.5 V, " = -18 mA -1.5 -1.5 

Vee - 4.5 V to 5.5 V, IOH - -0.4 mA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, IOH = -1 mA 2.4 3.3 

Vee - 4.5 V, IOH - -2.6 mA 2.4 3.2 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V, IOL = 24 mA 0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 20 20 

IOZL Vee = 5.5 V, Vo = 0.4 V -20 -20 

" 
Vee - 5.5 V, V, - 7 V 0.1 0.1 

IIH Vee = 5.5 V, V, = 2.7 V 20 20 

"L Vee = 5.5 V, V, = 0.4 V -0.1 -0.1 

lo~ Vee = 5.5 V, Vo = 2.25 V -15 -70 -15 -70 

Outputs high 

'ALS845 Outputs low 

ICC 
Outputs disabled 25 25 

Vee = 5.5 V 
Outputs high 

'ALS846 Outputs low 

Outputs disabled 28 28 

::::t t All typical values are at Vee = 5 V, T A = 25°e. . 
tn *The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS845. SN5~ALS846 
SN74ALS845. SN74ALS846 

8-BIT BUS INTERFACE D-TYPE LATCHES WITH 3-STATE OUTPUTS 

'ALS845 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
R1 = 500 n. 

PARAMETER R2 = 500 n. UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS845 SN74ALS845 

MIN Typt MAX MIN Typt MAX 

tpLH 7 7 
D Q ns 

tpHL 9 9 

tpLH 
C Q ns 

tpHL 

tpLH PRE Q ns 

tpHL CLR Q ns 

tpZH 
DC Q ns 

tpZL 

tpHZ DC Q ns 
tpLZ 

'ALS846 switching characteristics (see Note 1) 

Vee = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TD 
R1 = 500 n. 

PARAMETER R2 = 500 n. UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS846 ,sN74ALS846 

MIN Typt MAX MIN Typt MAX 

tpLH IT 7 7 
Q ns 

tpHL 9 9 

tpLH 
C Q ns 

tpHL 

tpLH PRE Q ns 

tpHL CLR Q ns 

tpZH DC Q ns 
tpZL 

tpHZ DC Q ns 
tpLZ 

t All typical values are at TA = 25 cc. 
NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ASB45, SN54ASB46 
SN74ASB45, SN74ASB46 
B·BIT BUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AS845 

SN64AS846 

MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 

VIH High-level input voltage 2 

Vil low-level input voltage 0.8 

10H High-level output current -24 

IOl low-level output current 32 

tw Pulse duration 
I ern or PRE low 

I e high 

tsu Setup time, data before enable e~ 

th Hold time, data after enable e~ 

TA Operating free-air temperature -55 125 

SN74AS845 

SN74AS846 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

-24 

48 

0 I 70 

electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 

SN54AS845 SN74AS845 

PARAMETER TEST CONDITIONS SN54AS846 SN74AS846 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 

Vee = 4.5 to 5.5 V, 10H = -2 rnA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, 10H = -15 rnA 2.4 3.2 2.4 3.2 

Vee = 4.5 V, 10H = -24 rnA 2 2 

Vee = 4.5 V, 10l = 32 rnA 0.25 0.5 
VOL 

Vee = 4.5 V, 10l = 48 rnA 0.25 0.5 

10ZH Vee = 5.5 V, Vo = 2.7 V 50 50 

10Zl Vee = 5.5 V, Vo = 0.4 V -50 -50 

II Vee = 5.5 V, VI - 7 V 

IIH Vee = 5.5 V, VI = 2.7 V 

I,l Vee = 5.5 V, V, = 0.4 V 

10+ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

Outputs high 35 35 
'AS845 Outputs low 52 52 

Outputs disabled 52 52 
ICC Vee = 5.5 V 

Outputs high 36 36 
'AS846 Outputs low 53 53 

Outputs disabled 53 53 

tAli typical values are at Vee = 5 V, TA ='25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

Additional information on these products can be obtained from the factory as It becomes available. 
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TYPES SN54AS845, SN54AS846 
SN74AS845, SN74AS846 

8·BIT BUS INTERFACE D·TVPE LATCHES WITH 3·STATE OUTPUTS 

'AS845 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 
CL = 50 pF. 

FROM TO 
R1 = 500 O. 

PARAMETER 
(INPUT) (OUTPUT) 

R2 = 500 O. UNIT 

TA = MIN to MAX 

SN54AS845 SN74AS845 
MIN Typt MAX MIN Typt MAX 

tpLH 
0 Q 

4 4 
ns 

tpHL 4.5 4.5 

tpLH 
C Q ns 

tpHL 

tpLH PRE Q 5 5 ns 

tpHL CLR Q 5.5 5.5 ns 

tpZH 
OC 

6 6 
Q ns 

tpZL 6 6 

tp'HZ 
OC 

4 4 
Q ns 

tpLZ 5 5 

'AS846 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 
CL = 50 pF. 

FROM TO 
R1 = 500 n. 

PARAMETER 
(INPUT) (OUTPUT) 

R2 = 500 n. UNIT 

TA = MIN to MAX 
SN54AS846 SN74AS846 

MIN Typt MAX MIN Typt MAX 

tpLH 0 4 4 
Q ns 

tpHL 4.5 4.5 

tpLH 
C Q ns 

tpHL 

tpLH PRE Q 5 5 ns 

tpHL C[R Q 5.5 5.5 ns 

tpZH 
OC Q 

6 6 
ns 

tpZL - 6 6 

tpHZ 
OC 

4 4 
Q ns 

tpLZ 5 5 

t All typical values are at T A = 25 cc. 
NOTE 1: For load circuit and voltage waveforms. see page 1·12. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS845, SN54AS845, SN54ALS846, SN54AS846 
SN74ALS845, SN74AS845, SN74ALS846, SN74AS846 
8·BIT BUS INTERFACE O·TYPE LATCHES WITH 3·STATE OUTPUTS 

o flip·flop signal conventions 

It is normal TI practice to name the outputs and other inputs of a D-type latch and to draw its logic 
symbol based on the assumption of true data (D) inputs. Then outputs that produce data in phase with 
the data inputs are called a and those producing complementary data are called Q. An input that causes 
a a output to go high or a Q output to go low is called Preset; an input that causes a 0: output to go high 
or a a output to go low is called Clear. Bars are used over these pin names (PRE and CLR) if they are 
active-low. 

The devices on this data sheet are second-source designs and the pin name convention used by the original 
manufacturer has been retained. That makes it necessary to designate the inputs and outputs of the inverting 
circuit 0 and O. In some applications it may be advantageous to redesignate the inputs and outputs as 
D and Q. In that case, outputs should be renamed as shown below. Also shown are corresponding changes 
in the graphical symbol. Arbitrary pin numbers are shown in parentheses. 

Notice that a and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the 
polarity indicators (~) on PRE and CLR remain since these inputs are still active-low, but that the presence 
or absence of the polarity indicator changes at 5, a, and O. Of course pin 5 (a) is still in phase with the data 
input D, but now both are considered active high. 

CLK 

o 

R 

10 

s 

PfiE 

CLK 

(6) Q 
D 

CIR 

s (5) 
Q 

C1 

10 
a 

R 

&& 
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TYPES SN54AS850, SN54AS851, SN74AS850, SN74AS851 
1 OF 16 DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

• 4-Line to 1-Line Data Selectors/Multiplexers 
That Can Select 1 of 16 Data Inputs. 
Typical Applications: 

Boolean Function Generators 
Parallel-to-Serial Converters 
Data Source Selectors 

• Cascadable to n-Bits 

• 3-State Bus Driver Outputs 

• 'AS850 Offers Clocked Selects; 'AS851 
Offers Enable-Controlled Selects 

• Has a Master Output Control (G) for 
Cascading and Individual Output Controls 
(GY, GW) for Each Output 

• Package Options Include both Plastic and 
Ceramic Carriers in Addition to Plastic and 
Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These four-line to one-line data 
selectors/multiplexers provide full binary 
decoding to select one-of-sixteen data sources 
with complementary Y and W outputs. The 
'AS850 has a clock-controlled select register 
allowing for a symmetrical presentation of the 
select inputs to the decoder while the' AS851 
has an enable-controlled select register allowing 
the user to select and hold one particular data 
line. 

A buffered group of output controls (3, GY, GW) 
can be used to place the two outputs in either 
a normal logic (high or low logic level) or a high­
impedance state. In the high-impedance state 
the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and 
increased drive provide the capability to drive the 
bus lines in a bus-organized system without the 
need for interface or pull-up components. 

DECEMBER 1983 

SN54AS850. SN54AS851 .•. JD PACKAGE 
SN74AS850. SN74AS851 ... N PACKAGE 

(TOP VIEW) -

07 Vee 
06 08 
05 09 
04 010 
03 011 
02 012 
01 013 
DO 014 
GY 015 
G Y 

GW 50 
eLK/5e* 51 

W 52 
GNO 53 

SN54AS850. SN54AS851 ... FH PACKAGE· 
SN74AS850. SN74AS851 ... FN PACKAGE 

01 
DO 
GY 
G 

GW 

(TOP VIEW) 

U 
q-LOCOr-- Uoom 
0000>00 

432 1 

12 131415161718 

'elK for 'AS850 or ~ for 'AS851 

010 
011 
012 
013 
014 
015 
Y 

The output controls do not affect the internal operations of the data selector/multiplexer. New data can 
be up while the outputs are in the high-impedance state. 

The SN54AS850 and SN54AS851 are characterized for operation over the full military temperature range 
from -55°e to 125°e. The SN74AS850 and SN74AS851 are characterized for operation from oDe to 
70°C. 

PRODUCT PREVIEW 
ThIs document contains information on 8 product under 
development. Texaslnltrumentl reserves the right to 
change or discontinue this product without notice. 

Copyright © 1983 by Texas Instruments Incorporated 
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TYPES SN54AS850, SN54AS851, SN74AS850, SN74AS851 
1 OF 16 DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

INPUT SELECTION TABLE 

SELECT INPUTS 'AS850 'AS851 INPUT 

S3 S2 S1 SO CLK SC SELECTED 

L L L L t L DO 

L L L H t L 01 

L L H L t L 02 

L L H H t L 03 

L H L L t L 04 

L H L H t L 05 

L H H L t L 06 

L H H H t L 07 

H L L L t L 08 

H L L H t L 09 

H L H L t L 010 

H L H H t L 011 

H H L L t L 012 

H H L H t L 013 

H H H L t L 014 

H H H H t L 015 

X X X X H or L H On 

On = the input selected before the most-recent low-to-high transition of ClK 
or SC. 

logic symbols 

013 
014 

015 

'AS850 

MUX 

20EN22 

C23 

2300} ° 
G-

15 
2303 

o 

OUTPUT FUNCTION TABLE 

G GY 
OUTPUTS 

GW 
Y W 

H X X Z Z 

L H L Z Z 

L L L 0 Z 

L H H Z 0 
L L H 0 IT 

o = level of selected input 00-015 

'AS851 

MUX 
G20 

20EN21 

20EN22 

C23 

23D"} 0 
G-

15 
2303 

° (19) y 
1 21 "V 
2 

4 
(13) w 

5 22 "V 
6 

7 
8 

9 
10 

11 

12 

013 13 

014 14 

015 15 
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TYPES SN54AS850, SN54AS851, SN74AS850, SN74AS851 
1 OF 16 DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

'AS850 logic diagram (positive logic) (see inset for 'AS851) 

00 (8) 

01 (7) 

02 (6) 

03 (5) 

04 (4) 

05 (3) 

06 (2) 

07 (1) 

08 (27) 

09 126) 
W 

010 
(251 

011 (24) 

012(231 

013 
(22) 

014 
121) 

015 (20) 

.. 
en 
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TYPES SN54AS850, SN54AS851, SN74AS850, SN74AS851 
1 OF 16 DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ....................................................... " 7 V 
Input voltage .............................................................. 7 V 
Operating free-air temperature range: SN54AS850, SN54AS851 ............ , - 55 °e to 125°e 

SN74AS850, SN74AS851 ................ ooe to 70 0 e 
Storage temperature range .......................................... - 65 °e to 150 °e 

recommended operating conditions 

SN54AS850 SN74AS850 

MIN NOM MAX MIN 

Vee Supply voltage 4.5 5 5.5 4.5 

V,H High-level input voltage 2 2 

V,L Low-level input voltage 0.8 

10H High-level output current -12 

10l Low-level output current 32 

fclock elock frequency 

tw Pulse duration 
I eLK high 

I eLK low 

tsu Setup time, select inputs before eLK t 

th Hold time. select inputs after eLK t 

TA Operating free-air temperature -55 125 a 

electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 

NOM MAX 

5 5.5 

0.8 

-15 

48 

70 

SN54AS850 SN74AS850 
PARAMETER TEST CONDITIONS 

MIN Typt MAX MIN Typt MAX 

V,K Vee = 4.5 V, I, = -18 mA -1.2 -1.2 

Vee = 4.5 V to 5.5 V, 10H = -2 mA Vee- 2 Vee- 2 

VOH Vee = 4.5 V. 10H = -12 mA 2.4 3.2 

Vee = 4.5 V, 10H = -15 mA 2.4 3.3 

Vee = 4.5 V. 10L = 32 mA 0.25 0.5 
VOL 

Vee = 4.5 V, 10L = 48 mA 0.35 0.5 

10ZH Vee = 5.5 V, Vo = 2.7 V 50 50 

IOZL Vee = 5.5 V. Vo = 0.4 V -50 -50 

" 
Vee = 5.5 V, V, = 7 V 0.1 0.1 

I'H Vee = 5.5 V. V, = 2.7 V 20 20 

',L Vee = 5.5 V. V, = 0.4 V 

10+ Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 

lee Vee = 5.5 V 
I Outputs active 

I Outputs disabled 

tAli typical values are at Vee = 5 V. TA = 25°e. . 
*The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current. lOS' 

Additional information on these products can be obtained from the factory as it becomes available. 

2-574 TEXAS 
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UNIT 

V 

V 

V 

mA 

mA 

MHz 

ns 

ns 

ns 

°e 

UNIT 

e 

V 

V 

p.A 

p.A 

mA 

p.A 

mA 

mA 

mA 
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TYPES SN54AS850, SN74AS850 
1 OF 16 DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vce = 4.S v to S.S V. 
CL = so pF. 

FROM TO R1 = SOO O. 
PARAMETER 

(INPUT) (OUTPUT) R2 = SOO O. 
UNIT 

TA = MIN to MAX 

SNS4AS8S0 SN74AS8S0 

MIN Typt MAX MIN Typt MAX 

f max MHz 

tpLH 
Any D 

4.7 4.7 
V ns 

tpHL S 5 

tpLH 
Any D W 

S.S S.5 

tpHL 6.2 6.2 
ns 

tpLH 
CLK 

10.2 10.2 
Y ns 

tpHL 8.3 8.3 

tplH 
CLK W 

8.8 8.8 

tpHL 11.6 11.6 
ns 

tpZH G 
4 4 

Y ns 
tpZL 4.9 4.9 

tpHZ G Y 
3.1 3.1 

n's 
tpLZ 3.9 3.9 

tpZH G 
4 4 

W ns 
tpZL 4.9 4.9 

tpHZ IT 
3.1 3.1 

W ns 
tpLZ 3.9 3.9 

tpZH 
GY 

4 4 
Y ns 

tpZL 4.9 4.9 

tpHZ 
GY Y 

3.1 3.1 

tpLZ 3.9 3.9 
ns 

tpZH 
GW W 

6.8 6.8 
ns 

tpZL 6.6 6.6 

tpHZ 
GW 

4.3 4.3 
W ns 

tpLZ S.6 5.6 

t All typical values are at Vee = 5 V. T A = 25 De. 
NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS851. SN74AS851 
1 OF 16 DATA SELECTROS/MULTIPLEXERS WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54AS851 SN74AS851 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 

VIH High-level input voltage 2 2 

VIL Low-level input voltage 0.8 0.8 

10H High·level output current -12 -15 

10L Low-level output current ,32 48 

tw Pulse duration 
I e high 

Ie low 

tsu Setup time, select inputs before es t 

th Hold time, select inputs after es t 

TA Operating free-air temperature -55 125 0 70 

electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 

TEST CONDITIONS 
SN54AS851 SN74AS851 

PARAMETER 
Typt Typt MIN MAX MIN MAX 

VIK Vee = 4.5 V, . II = -18 mA -1.2 -1.2 

Vee = 4.5 V to 5.5 V, 10H = -2 mA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, IOH = -12 mA 2.4 3.2 

Vee = 4.5 V, IOH = -15 mA 2.4 3.3 

Vee = 4.5 V, IOL = 32 mA 0.25 0.5 
VOL 

Vee = 4.5 V, 10L = 48 mA 0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7V 50 50 

10ZL Vee = 5.5 V, Vo = 0.4 V -50 -50 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 

IlL Vee = 5.5 V, VI = 0.4 V 

10+ Vee = 5.5 V, Vo = 2.25 V -30 - 112 -30 -112 

lee Vee = 5.5 V 
lOutputs active 

I Outputs disabled 

tAli typical values are at Vee = 5 V, TA = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, lOS' 

Additional information on these products can be obtained from the factory as it becomes available. 
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V 
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mA 

mA 
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TYPES SN54AS851. SN74AS851 
1 OF 16 DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO R1 = 500 fl. 
PARAMETER UNIT 

(INPUT) (OUTPUT) R2 = 500 fl. 

TA = MIN to MAX 

SN54AS851 SN74AS851 

MIN Typt MAX MIN Typt MAX 

tpLH 4.7 4.7 
Any D Y ns 

tpHL 5 5 

tpLH 5.5 5.5 
Any D W ns 

tpHL 6.2 6.2 

tPLH 7.9 7.9 
SO. S1. S2. S3 Y ns 

tpHL 9.6 9.6 

tPLH 10.1 10.1 
50.51.52.53 W ns 

tpHL 11.1 11.1 

tpLH 
5C 

12 12 
Y ns 

tpHL 12.5 12.5 

.tpLH 
5C 

12 12 
W' ns 

tpHL 13 13 

tpZH G 4 4 
Y ns 

tpZL 4.9 4.9 

tpHZ G 
3.1 3.1 

Y ns 
tpLZ 3.9 3.9 

PZH G 
4 4 

W ns 
tpZL 4.9 4.9 

tpHZ IT 3.1 3.1 
W ns 

tPLZ 3.9 3.9 

tpZH 
GY 

4 4 
Y ns 

tpZL 4.9 4.9 

tpHZ 
GY 

3.1 3.1 
Y ns 

tpZL 3.9 3.9 

tpZH 6.8 6.8 
GW W ns 

tpZL 6.6 6.6 

tpHZ 4.3 4.3 
GW W ns 

tPLZ 5.6 5.6 

t All typical values are at Vee = 5 V. TA = 25°e. 
NOTE 1: For load circuit and voltage waveforms, see page 1·12. 
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TYPES SN54AS850, SN54AS851, SN74AS850, SN74AS851 
1 OF 16 DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

TYPICAL APPLICATION DATA 

The I AS850 or I AS851 can be used as a 1 ~of-16 Boolean function generator. Figure 1 shows the I AS850 
in one example. 

2-578 

DISABLE 

COUNT 
DISABLE 

CLOCK 

A 

B 
C 

D 

~ 

'AS138 

Gl 

G"2A", 

G2B" 

~1 7! 

'A5163 

ClR" 
lOA~ 

Ek 

ENP 

ClK 

~ 

~ 
{>o-

oU ~' 

"lfD lr-.... 

2~ 
3~ 
4' 

, 
5' 

6~ 
7 ..... I .,.. , -
~ 

• 

.L5 

.-
--f 

RCO -~ 
,.. D--

OA 

OB ~~!p 
OC Y>----J 
~. 

~ 
Y>~ 

FIGURE 1-1·0F·16 BOOLEAN FUNCTION GENERATOR 
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~ 
~ 

GW 

ClK 

50 

Sl 

S2 

53 

DO 

Dl 
D2 

D3 

D4 

D5 

D6 

~ 
D8 

D9 

Dl0 

Dll 

D12 

D13 

~ 

~ 

'AS850 

---y 

::::.... W 
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TYPES SN54AS850. SN54AS851. SN74AS850. SN74AS851 
1 OF 16 DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

TYPICAL APPLICATION DATA 

'AS850 

MUX 

CLOCK--------------------~r-~~ 

A 

B 

C 

0 

E 

SO 

S1 

S2 

S3 

013 
014 

015 

y 

W 

'AS850 

MUX 

y 

w 

FIGURE 2-1-0F-32 DATA/SELECTOR/MULTIPLEXER 

y 

W 
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TYPES SN54AS850, SN54AS851, SN74AS850, SN74AS851 
1 OF 16 DATA SELECTORS/MULTIPLEXERS WITH 3·STATE OUTPUTS 

TYPICAL APPLICATION DATA 

CLOCK------------------__ --------------------------~ 

'AS850 'AS850 

r-----~~~~,~~ MUX 

~ 

2-580 

A-----------+1-r;-. 
B----------~-+-~ 

c----------~-r. 
D -----------1-'. 

'AS139 

-~::::...-
-2 1::::"'-

S2 

S3 

y r--

wt:::.....-

2~;_r;-+_r+_--------------_r~ 

G -1::::. EN 3 .,:'~_+_-+-Hf_+--------------~I_+..., 

i-...- 'AS850 

CLK 
~> -r----s,- , 

S2 

S3 

'AS850 

I-'~""- ,-+-+-+--il-+----"G~ r__.. MUX 
--
-- ~-r+_r+~G~~ MUX 

t:::... Ill!:::. 
:::::..... ~ 

~I> 
~ 

Sl 
S2 

S3 

~ 

~ 
~I> 

----st 
S2 

S3 

FIGURE 3-1-0F-64 DATA SELECTOR/MULTIPLEXER 
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TYPES SN54AS852, SN74AS852 
8·BIT UNIVERSAL TRANSCEI~ER PORT CONTROLLERS 

o Included Among the Package Options are 
Compact, 24·Pin, 300-mil-Wide DIPs and 
Both 28-Pin Plastic and Ceramic Chip 
Carriers 

o Buffered 3-State Outputs Drive Bus Lines 
Directly 

o Cascadable to n-Bits 

o Eight Selectable Transceiver/Port Functions: 

A to B or B to A 
Register to A or Register to B 
Shifted to A from B or Shifted to B from A 
Off-Line Shifts (A and B Ports Transceiving 

or in High-Impedance State) 
Register Clear 

o Particularly Suitable for Use in Diagnostics 
Circuitry 

o Serial Register Provides: 

Parallel Storage of Either A or B Input Data 
Serial Transmission of Data from Either 

A or B Port 

o Dependable Texas Instruments Quality and 
Reliability 

description 

D2810. DECEM8ER 1983 

SN54AS852 ... JT PACKAGE 

SN74AS852 ... NT PACKAGE 

(TOP VIEW) 

so VCC 
S1 ClK 

S2 SERIN 

A1 B1 

A2 B2 

A3 B3 

A4 B4 

A5 B5 

A6 B6 

A7 B7 

A8 B8 

GND 08 

SN54AS852 ... FH PACKAGE 

SN74AS852 ... FN PACKAGE 

(TOP VIEW) 
Z 

N..-OU 
U ~ a: 
U..J w 

(/)(/)(/)Z>U(/) 

282726 

A1 B1 

B2 

B3 

NC NC 

B4 

B5 

A6 
12131415161718 

..... c:oOUc:oc:o ..... 
<!<!ZZOCDCD 

(,!) 

NC - No internal connection 

, . 
The' AS852 features two 8-bit I/O ports (A 1-A8 and 81-88), and 8-bit parallel-load, serial-in, parallel-out 
shift register, and control logic. With these features, this device is capable of performing eight selectable 
transceiver or port functions, depending on the state of the three select lines SO, S 1, and S2. These functions 
include: transferring data from port A to port 8 or vice versa (i.e., the transceiver function), transferring 
data from the register to either port, serial shifting data to either port from the opposite port, performing 
off-line shifts (with A and 8 ports in high-impedance state I. and clearing the register. The 'AS852 can 
simultaneously transfer data from A to 8 or 8 to A and perform an off-line serial shift of data in the register. 
Synchronous parallel loading of the internal register can be accomplished from either port on the positive 
transition of the clock while serially shifting data in via the SERIN input. The' AS852 is ideally suited for 
applications implementing diagnostic circuitry to enhance system verification and/or fault analysis. All serial 
data is shifted right. All outputs are buffer-type outputs designed specifically to drive bus lines directly 
and all are 3-state except for 08, which is a totem-pole output. 

The SN54AS852 is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The SN74AS852 is characterized for operation from ooe to 70°C. 

PRODUCT PREVIEW 
ThIs document contalnllnlonnatlon on • product under 
development. Texa.lnstruments r ... rve. the right to 
chango or dlscontlnuo this product without notlco. 

TEXAS 
INSTRUMENTS 

Copyright © 1983 by Texas Instruments Incorporated 
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TYPES SN54AS852, SN74AS852 
8·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

logic diagram (positive logic) 
r---------------~~--------------------~ 

FOUR IDENTICAL CHANNELS NOT SHOWN 
INPUTS/OUTPUTS NOT SHOWN: 

(6) A3 (19) 83 
(7) A4 (18) 84 
(8) A5 (17) 85 
(9) A6 (16) 86 

2-582 TEXAS 
INSTRUMENTS 
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MODE 
CLOCK SERIN Al 01 Bl A202 B2 

S2 Sl SO 

L L L H or L X Z On Al Z On A2 

L L L I X Z A1 A1 Z A2 A2 

L L H H or L X 81 On Z 82 On Z 

L L H I X B1 B1 Z 8282 Z 

L H L H or L X X On 01 X On 02 

L H L I X Z A1 A1 Z A2 A2 

L H H H or L X 01 On X 02 On X 

L H H I X 81 81 Z 8i 82 Z 

H L L H or L X Z On A1 Z On A2 

H L L I H Z H A1 Z 01 A2 

H L L I L Z L A1 Z 01 A2 

H L H H or L X 81 On Z 82 On Z 

H L H I H 81 H Z 82 01 Z 

H L H I L 81 L Z 82 01 Z 

H H L H or L X Z On Z Z On Z 

H H H I H Z H Z Z 01 Z 

H H H I L Z L Z Z 01 Z 

H H H H or L X Z On Z Z On 

H H H I X Z L Z Z L Z 

TYPES SN54AS852. SN74AS852 
8·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

FUNCTION TABLE 

PORT 
A3 03 B3 A4 04 B4 AS as B5 AS as BS A7 07 B7 AB as BS 

FUNCTION 

Z On A3 Z On A4 Z On A5 Z On AS Z On A7 Z On AS 
A TO S 

A A3 A3 Z A4 A4 Z A5 A5 Z A6 A6 Z A7 A7 Z A8 A8 

83 On Z 84 On Z 85 On Z 86 On Z 87 On Z 88 On Z 
8l0A 

8383 Z B484 Z 8585 Z B686 Z 8787 Z 8888 Z 

X On 03 X On 04 X On 05 X On 06 X On 07 X On 08 

Z A3 A3 Z A4 A4 Z A5 A5 Z A6 A6 Z A7 A7 Z A8 A8 
ON TO 8N 

03 On X 04 On X 05 On X 06 On X 07 On X 08 On X 

8383 Z 8484 Z 8585 Z 8686 Z 8787 Z 8888 Z 
ON TO AN 

Z On A3 Z On A4 Z On A5 Z On A6 Z On A7 Z On A8 SHIFT 

Z 02 A3 Z 03 A4 Z 04A5 Z 05 A6 Z 06 A7 Z 07 A8 AND 

Z 02 A3 Z 03 A4 Z 04A5 Z 05 A6 Z 06 A7 Z 07 A8 A TO 8 

83 On Z 84 On Z 85 On Z 86 On Z 87 On Z 88 On Z SHIFT 

83 02 Z 84 03 Z 85 04 Z 86 05 Z 87 06 Z 88 07 Z AND 

83 02 Z 84 03 Z 85 04 Z 86 05 Z 87 06 Z 88 07 Z 8 TO A 

Z On Z Z On Z Z On Z Z On Z Z On Z Z On Z 

Z 02 Z Z 03 Z Z 04 Z Z 05 Z Z 06 Z Z 07 Z SHIFT 

Z 02 Z Z 03 Z Z 04 Z Z 05 Z Z 06 Z Z 07 Z 

Z On Z Z On Z Z On Z Z an Z Z On Z Z On Z 
CLEAR 

Z L Z Z L Z Z L Z Z L Z Z L Z Z L Z 

n = level of 0n(n = 1,2, ... 8) established on most recent I transition of CLK. 01 through 08 are the shift register outputs; only 08 is available externally. 

The double inversions that take place as data travels from port to port are ignored in this table. 

logic symbol [PORT CONTROLLER) 
so 
Sl SRG8 
S2 

CLK 

SERIN 
(21) 

A1 (0/2)100 Bl 

12 0/4 

13 (1/3)100 2 

Z14 

:;;'1 1=0 (20) 
A2 (0/2)100 B2 

15 0/4 

1S (1/3)100 

Z17 
A3 

(19) 
B3 

A4 
(18) 

(17) :: 

(16) 
BS 

(15) B7 

:;;'1 1=0 :;;'1 
(14) 

A8 (0/2)100 (0/2/4)[>\7 B8 

33 0/4 Z34 

(1/3)100 35 (13) as 

35,3 Z35 
Pin numbers shown are for JT and NT packages. 
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TYPES SN54AS852, SN74AS852 
8·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

absolute maximum ratings over free-air temperature range 

Supply voltage, Vee ......................................................... 7 V 
Input voltage: All inputs .................................................... " 7 V 

1/0 ports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Voltage aplied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54AS852 ....................... - 55°C to 125°C 

SN74AS852 . . . . . . . . . . . . . . . . . . . . . . . . . .. ooe to 70°C 
Storage temperature range ......................................... - 65°C to 150°C 

recommended operating conditions 

SN54AS852 SN74AS852 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage O.S O.S V 

A1-AS.81-88 -12 -15 
IOH High-level output current rnA 

08 -2 -2 

A1-A8.81-88 32 48 
IOl low-level output current rnA 

08 20 20 

fclock Clock frequency MHz 

tw Duration of clock pulse ns 

A1-A8.81-88 

tsu Setup time before ClK I SERIN ns 

SO. S1. S2 

A1-A8.81-88 
0 a 

th Hold time. data after ClK I SERIN ns 

SO. S1. S2 a 0 

TA Operating free-air temperature -55 125 a 70 °C 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS852, SN74AS852 
8·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

electrical characteristics over recommended operating free·air temperature range (unless otherwise noted) 

SN54AS852 SN74AS852 
PARAMETER TEST CONDITIONS Typt MIN MAX MIN Typt MAX 

UNIT 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 V 

A1-AB Vee = 4.5 V, 10H = -12 rnA 2.4 3.2 

VOH B1-BB Vee = 4.5 V, 10H = -15 rnA 2.4 3.3 V 

All outputs Vee = 4.5 V to 5.5 V, 10H = -2 rnA vee -2 Vee- 2 

All outputs except a8 
Vee = 4.5 V, 10l = 32 rnA 0.25 0.5 

VOL Vee = 4.5 V, 10l = 48 rnA 0.35 0.5 V 

a8 Vee = 4.5 V, 10l = 20 rnA 0.25 0.5 0.25 0.5 

50,51,52 0.3 0.3 

II elK and 5ERIN 
Vee = 5.5 V, VI = 7 V 

0.1 0.1 rnA 

A1-A8, B1-B8 Vee = 5.5 V, VI = 5.5 V 0.2 0.2 

50,51,52 60 60 

IIH elK and 5ERIN Vee = 5.5 V, VI = 2.7 V 20 20 p.A 

A1-A8, B1-B8 t 70 70 

50,51,52 -2 -2 

III elK and 5ERIN Vee = 5.5 V, VI = 0.4 V -0.3 -0.3 rnA 

A1-A8, B1-B8 t -0.35 -0.35 

10§ 
Except a8 -30 -112 -30 -112 

a8 
Vee = 5.5 V, Va = 2.25 V rnA 

-20 -112 -20 -112 

lee Vee = 5.5 V 122 122 rnA 

t All typical values are at Vee = 5 V, TA = 25°e. 

tFor 1/0 ports, the parameters IIH and III include the output currents 10ZH and 10Zl, respectively. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS. 

switching characteristics (see Note 1) 

Vee = 4.5 V to 5.5 V, 

CL = 50 pF. 

R1 = 500 D, 

FROM TO R2 = 500 D, 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS852 c)N74AS852 

MIN Typt MAX MIN Typt MAX 

frnax 75 75 MHz 

tplH 9.5 9.5 
Any A port Any B port 

8 
ns 

tpHl 8 

tPLH 9.5 9.5 
Any B port Any A port 

8 B 
ns 

tpHl 

tplH Any A or B 12 12 
50,51,52 ns 

tpHl port 12 12 

tplH Any A or B 6.5 6.5 
elK ns 

tpHl port 12.5 12.5 

tPLH 
elK a8 

9 9 
ns 

tpHl 9 9 

tpHZ 6 6 
ns 

tplZ Any A or 8 6 6 
50,51,52 

tpZH port 10 10 
ns 

tpZl 10 10 

t All typical values are at Vee = 5 V', T A = 25°e. 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS852, SN74AS852 
8·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

SERIAL IN 
CLK 

TYPICAL APPLICATION DATA 

BUS A TO BUS B OR 
SERIAL TRANSMISSION 

I REG 
I 

I 
AI 

I 

I 

I 

IB 

I 

I 

I 
I 
IB 

I 
I 

SERIAL 
OUT 

SERIAL IN TO A PORT 

SERIAL IN 

CLK 

BUS B TO BUS A OR 
SERIAL TRANSMISSION 

I 

I 
IB 

I 

I 

I REG I 
I I 

AI IB 

I I 
I I 

SERIAL 
OUT 

SERIAL IN TO B PORT 

::JJ SERIAL IN _____ --, SERIAL IN _____ ---. 

n CLK----....., 
C ~~~~~ 

~ 
00 

2-586 

I 
I 
I B Hi-Z 

I 
I 

SERIAL 
OUT 
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TYPES SN54AS856, SN74AS856 
8·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

• Included Among the Package Options are 
Compact, 24-Pin, 300-mil-Wlde DIPs and 
Both 2B-Pin Plastic and Ceramic Chip 
Carriers 

o Buffered 3-State Outputs Drlvo Bus Lines 
Directly 

o Cascadable to n-Bits 

o Eight Selectable Transceiver/Port Functions: 

- B to A 
- Register to A and/or B 
- Off-Line Shifts (A and B Ports in High-

Impedance State I 
- Shifted to A and/or B 

o Particularly Suitable for Use in Diagnostics 
. Analysis Circuitry 

o Serial Register Provides: 

- Parallel Storage of Either A or B Input 
Data 

- Serial Transmission of Data from Either 
A or B' Port 

- Readback Mode B to A 

o Dependable Texas Instruments Quality and 
Reliability 

description 

02814. DECEMBER 1983 

SN54AS856 •.• JT PACKAGE 

SN74AS856 •.. NT PACKAGE 

(TOP VIEW) 

OEB VCC 
OEA ClK 

MODE SERIN 
A1 B1 
A2 B2 
A3 B3 
A4 B4 
A5 B5 
A6 B6 
A7 B7 
A8 B8 

GND 08 

SN54AS856 ... FH PACKAGE 

SN74AS856 .. , FN PACKAGE 

(TOP VIEW) 

A1 5 

A2 6 
A3 7 

NC 

A4 
A5 
A6 

W Z 

°l<t:lal U~a: °WWUU..Jw 
~ooz>UU) 

4 3 2 1 

12 131415161718 

NC- No internal connection 

B1 
B2 
B3 
NC 

B4 
B5 
B6 

The' AS856 features two 8-bit I/O ports (A 1-A8 and B 1-B8), an 8-bit parallel-load, serial-in, parallel-out 
shift register, and control logic. With these features, this device is capable of performing eight selectable 
transceiver or port functions, depending on the state of the three control lines OEA, OEB, and MODE. These 
functions include: transferring data from port A to port B or vice versa (i.e., the transceiver function), serial 
shifting data to either or both ports, and performing off-line shifts (with A and B ports active as transceivers 
in a high-impedance state). Synchronous parallel loading of the internal register can be accomplished from 
either port on the positive transition of the clock while serially shifting data in via the SERIN input. The 
, AS856 is ideally suited for applications needing signature-analysis circuitry to enhance system verification 
and/or fault analysis. All serial data is shifted right. All outputs are buffer-type outputs designed specifically 
to drive bus lines directly and all are 3-state except for 08, which is a totem-pole output. 

The SN54AS856 is characterized for operation over the full military temperaure range of - 55°C to 125°C. 
The SN74AS856 is characterized for operation from DoC to 70°C. 

PRODUCT PREVIEW Copyright © 1983 by Texas Instruments Incorporated 
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TYPES SN54AS856, SN74AS856 
8·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

logic diagram (positive logic) 

o.rn~/1~I __ -a >-__________________________________ ~ 

OEA ..:,:(2:;.:..1_-0 >-____ --, 

MODE ..:,:(3:;.:..1_--t 

ClK~(2~3~1 __ ~ ~~----4-~------------~ 

SE RIN ...:.:(2,-21'-----<1 >------~-+-+--. 

FOUR IDENTICAL CHANNELS NOT SHOWN 
INPUTS/OUTPUTS NOT SHOWN: 

(61 A3 (191 B3 
(7) A4 /181 B4 
(81 A5 (171 B5 
(91 A6 (161 B6 

(21) B1 

(201 B2 

I 

(151 
x)-+-'-4~- B7 

(141 B8 

(131 a8 
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MODE 

OEA me CLOCK SERIN A1 01 B1 
MODE 

L L L H or L X 010101 

L L L t X 010101 

L L H H or L X 8101 Z 

L L H t X Bl Bl Z 

L H L H or L X Z 0101 

L H L t X Z Al Al 

L ·H H H or L X Z 01 Z 

L H H t X Z Al Z 

H L L H or L X alan 01 

H L L t H H H H 

H L L t L L L L 

H L H H or L X alan Z 

H L H t H H H Z 

H L H t L L L Z 

H H L H or L X Z On 01 

H H L t H Z H H 

H H L t L Z L L 

H H H H or L X Z On Z 

H H H t H Z H Z 

H H H t L Z L H 

TYPES SN54AS856, SN74AS856 
8·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

FUNCTION TABLE 

A2 02 B2 A3 03 B3 A4 04 B4 A5 05 B5 AS as BS A7 07 B7 AB 08 B8 FUNCTION 

02 02 02 03 03 03 04 04 04 05 05 05 06 as 06 07 07 07 08 08 08 
FEEDBACK 

02 02 02 03 03 03 04 04 04 05 05 05 06 06 06 07 07 07 08 08 08 

B2 02 Z B3 03 Z B4 04 Z B5 05 Z B6 06 Z B7 07 Z B8 08 Z B to A 

82 B2 Z B383 Z B4 B4 Z B5 B5 Z B6 B6 Z B7 B7 Z B8 B8 Z Ato a 

Z 02 02 Z 03 03 Z 0404 Z 05 05 Z 06 06 Z 07 07 Z 0808 Ato a 

Z A2 A2 Z A3 A3 Z A4 A4 Z A5 A5 Z A6 A6 Z A7 A7 Z A8A8 a to B 

Z 02 Z Z 03 Z Z 04 Z Z 05 Z Z 06 Z Z 07 Z Z 08 Z 
A to a 

Z A2 Z Z A3 Z Z A4 Z Z A5 Z Z A6 Z Z A7 Z Z A8 Z 

02 an 02 03 On 03 04 On 04 05 On 05 06 On 06 07 On 07 08 On 08 SHIFT 

010101 02 02 02 03 03 03 04 04 04 05 05 05 06 06 06 07 07 07 TO 

010101 02 02 02 03 03 03 04 04 04 05 05 05 06 06 06 07 07 07 A and B 

02 On Z 03 On Z 04 On Z 05 0nZ 06 an Z 07 On Z 08 On Z SHIFT 

0101 Z 02 02 Z 03 03 Z 0404 Z 05 05 Z 0606 Z 07 07 Z TO 

0101 Z 02 02 Z 03 03 Z 0404 Z 05 05 Z 06 06 Z 07 07 Z A 

Z On 02 Z On 03 Z On 04 Z an 05 Z On 06 Z On 07 Z On 08 SHIFT 

Z 0101 Z 02 02 Z 03 03 Z 0404 Z 05 05 Z 06 06 Z 07 07 TO 

Z 0101 Z 02 02 Z 03 03 Z 0404 Z 0505 Z 06 06 Z 07 07 8 

Z an Z Z On Z Z an Z Z On Z Z On Z Z On Z Z On Z 
SHIFT 

Z 01 Z Z 02 Z Z 03 Z Z 04 Z Z 05 Z Z 06 Z Z 07 Z 

Z 01 Z Z 02 Z Z 03 Z Z 04 Z Z 05 Z Z 06 Z Z 07 Z 

n = level of 0n(n = 1, 2 ... 8) established on most recent t transition of CLK. 01 through 08 are the shift register outputs; only 08 is available externally. 
The double inversions that take place as data travels from port to port are ignored in this table. 

logic symbol 

OEB 
OEA 

MODE 

ClK 

SERIN 

Al 

A2 

A3 

A4 
A5 

A6 

A7 

AB 

(1) 
(2) 

(3) 

(23) 

(22) 

(4) 

(5) 

(6) 

(7) 
(B) 

(9) 

(10) 

(11) 

" EN3 

" EN4 
.r-.. MO 
L- Ml 

Z2 ., 
;;'1 

Z6 

Z7 

4- V<)4 
- B,O 

- 9,1 

;;'1 

r.... Z10 

V<)4 

- 11,0 
- 12,1 

-'" 

;;'1 

4-
Z2B 
V<)4 

- 29,0 
- 30,1 

Pin numbers shown are for JT and NT packages. 

(PORT CONTROLLER) 

SRGB 

2 I> 1 ->-IC5 ., r-
1-0 

6 1,50 
(21) 

7 0,50 3[>'V 
.. 

ZB L.J 
Z9-

1=0 

~) 10 0,50 3[>V 
Z11 

Z12-
(19) 

(1B) 

(17) 

(16) 

.. (15) 

1-0 (14) 
2B- 0,50 3[>V 

~(13) Z29 

Z30 

Bl 

82 

B3 

B4 

85 

B6 

87 

BB 

OB 
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TYPES SN54AS856, SN74AS856 
8·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

absolute maximum ratings over free-air temperature range 

Supply voltage, Vee ......................................................... 7 V 
Input voltage: All inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
. I/O ports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54AS856 ....................... - 55°C to 125°C 

SN74AS856 ........................... ooe to 70°C 
Storage temperature range . < • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• - 65°C to 1 50°C 

recommended operating conditions 

SN54AS856 SN74AS856 

MIN NOM 
UNIT 

MIN NOM MAX MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 O.S V 

IOH High-level output current 
Al-AS, Bl-BS -12 -15 

OS -2 -2 
rnA 

IOl low-level output current 
Al-AS, Bl-BS 32 4S 

OS 20 
rnA 

20 

fclock Clock frequency MHz 

tw Duration of clock pulse ns 

tsu Setup time before ClK t 
Al-AS, Bl-BS SERIN 

OEB, OEA, MODE 
ns 

Hold-time, data after ClKt 
Al-AS, Bl-BS SERIN 0 0 

th 
OEB, OEA, MODE 0 0 

ns 

TA Operating free-air temperature -55 125 0 70 °c 

Additional Information on these products can be obtained from the factory as it becomes available. 

2-590 
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TYPES SN54AS856. SN74AS856 
8·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

electrical characteristics over recommended operating free-air temperature range 
(unless otherwise noted) 

PARAMETER 
SN54AS856 SN74AS856 

TEST CONDITIONS 
MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 

Al·A8 Vee = 4.5 V, IOH = -12 rnA 2.4 3.2 

VOH Bl·B8 Vee = 4.5 V, IOH = -15 rnA 2.4 3.3 

All outputs Vee = 4.5 V to 5.5 V, IOH = -2 rnA vcc- 2 Vce- 2 

All outputs except 08 
Vee = 4.5 V, IOl = 32 rnA 0.25 0.5 

VOL Vee = 4.5 V, IOl = 48 rnA 0.35 0.5 

08 Vee = 4.5 V, IOl = 20 rnA 0.5 0.5 

OEB, OEA, MODE 1 1 

II elK and SERIN 
Vee = 5.5 V, VI = 7 V 

0.1 0.1 

Al·A8, Bl·B8 Vee = 5.5 V, VI = 5.5 V 0.2 0.2 

OEB, OEA, MODE 800 400 

IIH elK and SERIN Vee = 5.5 V, VI = 2.7 V 20 20 

Al·A8, Bl·B8+ 70 70 

OEB, OEA, MODE -2 -2 

III elK and SERIN Vee = 5.5 V, VI = 0.4 V -0.3 -0.3 

A1·A8, Bl·B8+ -0.35 -0.35 

IO§ 
Except 08 -30 -112 -30 -112 

Vee = 5.5 V, Vo = 2.25 V 
08 -20 -112 -20 -112 

lec Vee = 5.5 V 118 118 

t All typical values are at Vee = 5 V, T A = 25°C. 
+For 1/0 ports. the parameters IIH and III include the output currents 10ZH and 10Zl, respectively. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 5000, 

PARAMETER 
FROM TO R2 = 5000, 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS856 SN74AS856 

MIN Typt MAX MIN Typt MAX 

frnax 75 75 

tplH 9.5 9.5 
Any A port Any B port 

8 8 tpHl 

tplH 9.5 9.5 
Any B port Any A port 

8 8 tpHl 

tPlH 
OEB, OEA, MODE 

Any A or B 12 12 

12 12 tpHl port 

tplH Any A or B 6.5 6.5 
elK 

tpHl port 12.5 12.5 

tplH 9 9 
ClK 08 

tPHl 9 9 

tpHZ 6 6 

6 tplZ 
OEB, OEA, MODE 

Any A or B 6 

tpZH port 10 10 

tpZl 10 10 

t All typical values are at Vee = 5 V, T A = 25°C. 
NOTE 1: For load circuit and voltage waveforms, see page 1·12. 

UNIT 

V 

V 

V 

rnA 

p.A 

rnA 

rnA 

rnA 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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TYPES SN54ALS857, SN54AS857, SN74ALS857, SN74AS857 
HEX 2·TO·1 UNIVERSAL MULTIPLEXERS 

• Selects True or Complementary Data 

• Performs AND/NAND (masking) of A or B Operand 

• Cascadable to Expand Number of Operands 

• Detects Zeros on A or B Operands 

• 3-State Outputs Interface Directly with System Bus 

• Included Among the Package Options Are 24-Pin, 
300-Mil-Wide DIPs and Both 28-Pin Plastic and 
Ceramic Chip Carriers 

• Dependable Texas Instruments Quality and Reliability 

description 

The 'ALS857 and 'AS857 are hextuple 2-line to 1-line 
multiplexers with three-state outputs, The devices can provide 
eitper true (COMP low) or inverted (COMP high) data at the Y 
outputs, In addition, the 'ALS857 and 'AS857 perform the 
logical AND function (A,B) and the clear function as well. The 
four modes of operation are: 

Select A data inputs, 
Select B data inputs, 
AND A inputs with B inputs, 
Clear 

In either of the first two modes, OPER = 0 is high if all the 
selected A or B inputs are low. 

The six Y outputs and the OPER = 0 output are all three-state and 
rated at 12 mA and 24 mA IOL for the SN54ALS857 and 
SN74ALS857, respectively, and at 32 mA and 48 mA IOL for 
the SN54AS857 and SN74AS857, respectively. All outputs can 
be placed into the high-impedance state by applying a high level 
to the COMP, SO, and S1 inputs simultaneously. The complete 
function table is shown below. 

The SN54ALS857 and SN54AS857 are characterized for opera­
tion over the full military temperature range of - 55°C to 
125°C. The SN74ALS857 and SN74AS857 are characterized 
for operation from OOC to 70°C. 

FUNCTION TABLE 

COMP S1 SO Y OUTPUTS OPER=ZERO 

L L L A H = all A inputs L 

L L H B H = all B inputs L 

L H L A·B Z 

L H H L L 

H L L A H = all A inputs L 

H L H S; H = all B inputs L 

H H L A-B z 
H H H Z Z 

02661, DECEMBER 1982-REV15EO DECEMBER 1983 

SN54ALS857,SN54AS857 ... JTPACKAGE 

SN74ALS857,SN74AS857 ... NTPACKAGE 

50 
1A 
1B 
1Y 
2A 
2B 
2Y 
3A 
3B 
3Y 

OPER=O 
GNO 

(TOP VIEW) 

1 U24 

2 23 
3 22 
4 21 
5 20 

6 19 
7 18 

8 17 
9 16 

10 15 

11 14 

12 13 

VCC 
51 
6A 
6B 
6Y 
5A 
5B 
5Y 
4A 
48 
4Y 
COMP 

SN54ALS857, SN54AS857 ... FH PACKAGE 

SN74ALS857, SN74AS857 ... FN PACKAGE 

For chip carrier information 

contact factory 

logic symbol 

1411Y 

171 2Y 

1101 3y 

1141 4y 

1171 
5Y 

1201
6y 

I> 
1 617 1111 OPER-O 

Pin numbers shown are for JT and NT packages. 

Copyright © 1982 by Texas Instruments Incorporated. 
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TYPES SN54ALS857, SN74ALS857 
HEX 2·TO·1 UNIVERSAL MULTIPLEXERS 

'ALS857 logic diagram (positive logic) 

(1) 
SO--------__ ~--, 

~----------------------------------------

(23) 
S1 

(13) 
COMP 

(2) 
1A 

(3) 
18 

2A 
(5) 

28 
(6) 

(8) 
3A 

38 
(9) 

4A 
(16) 

48 
(15) 

5A (19) 

58 (18) 

6A (22) 

68 (21) 

Pin numbers shown are for JT and NT packages. 

DETAILS OF 
FOUR IDENTICAL CHANNELS 

NOT SHOWN 

(4) 1Y 

~2Y 

r-J.!2l- 3Y 

~4Y 

j--J.!ZL5Y 

(20) 6Y 

")-_____ ...;(~1...;.1):.. OPER = 0 

2-594 TEXAS 
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'AS857 logic diagram (positive logic) 

so (11 

Sl 

caMP 

lA 

18 

2A 

28 

3A 

38 

4A 

48 

SA 

58 

6A 

68 

(231 

(131 

121 

(31 

~ 
(51 

161 

181~ 
191 

"61~ 
(151 

,, .. It> 
(181 

1221Lt> 

(21) 

~ 

~ 

1 

=-=c> 
--~ 

Y> 

Le[> 

k{> 

r 

-~ 

k{> 

lc(> 

Let> 

I 
y 

Pin numbers shown are for JT and NT packages_ 

......... 
"V" 

-"". 
"V 
......... 
.......... 

1 

T 

.I 

J 

, 
.I 

; 
~ 

I . 
~ 

; 
.: 
~ 
~ 

I 

I 

1 

1 
T 

II 

TYPES SN54AS857. SN74AS857 
HEX 2·TO·1 UNIVERSAL MULTIPLEXERS 

--"""\. 
J -

-
I--' 

~~ ~ 

~ (41 

~-B?r~ 
~-

1Y 

~-'''''., .......... - ... 
~ 2Y 

~ 3Y 
DETAilS OF 

FOUR IDENTICAL CHANNELS 
NOT SHOWN 

~ 4Y 

~ 5Y-

• ... ~ '1" I' 

:~~ (20) 

~Yr~ 

=8=1 
6Y 

---, 
---, 

y 
(111 
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TYPES SN54ALS857, SN74ALS857 
HEX 2·TO·1 UNIVERSAL MULTIPLEXERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS857 .............................. - 55 DC to 125 DC 

SN74ALS857 .................................. 0 DCto70 DC 
Storage temperature range ............................................... , - 65 DC to 150 DC 

recommended operating conditions 

SN54ALS857 SN74ALS857 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 -2.6 mA 

IOL Low-level output current 12 -24 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS857 SN74ALS857 
PARAMETER TEST CONDITIONS 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee - 4.5 V to 5.5 V, IOH = -0.4 mA Vee- 2 Vee- 2 

VOH Vec = 4.5 V, IOH = -1 mA 2.4 3.3 V 

Vee = 4.5 V, IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
VOL V 

Vee = 4.5 V, IOL = 24 mA 0.35 0.5 

IOZH Vee = 5.5 V, Va = 2.7 V 20 20 /lA 

IOZL Vee = 5.5 V, Va = 0.4 V -20 -20 /lA 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 /lA 

IlL Vee = 5.5 V, VI = 0.4 V -0.2 -0.2 mA 

lot Vee = 5.5 V, Va = 2.25 V -15 -70 -15 -70 mA 

I Outputs high 11 24 11 24 

lee 
Yee = 5.5 V, I Outputs low 16 33 16 33 mA 
See Note 1 I Outputs disabled 18 36 18 36 

C tAli typical values are at Vee = 5 V, TA = 25°C. 
==i ~The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
C/) NOTE 1: ICC is measured with all possible inputs grounded while achieving the stated output conditions. 
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switching characterisitcs (see Note 1) 

PARAMETER 

tpd 

tpd 

tpd 

tpd 

tpd 

tpd 

ten 

tdis 

ten· 

tdis 

ten 

tdis 

ten 

tdis 

ten 

tdis 

tpd = tpLH or tpHL 
ten = tpZH or tpZL 
tdis = tpHZ or tpLZ 

FROM 

(INPUT) 

A or B 

(COMP high) 

A or B 

(COMP low) 

SO or S1 

COMP 

A or B 

SO or S1 

SO or 51 

COMP 

50 

51 

COMP 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

TO 

(OUTPUT) 

Y 
(Inverting) 

Y 

(Noninverting) 
y 

Y 

OPER=O 

OPER=O 

y 

Y 

OPER=O 

OPER=O 

OPER=O 

TYPES SN54ALS857, SN74ALS857 
HEX 2·TO·1 UNIVERSAL MULTIPLEXERS 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, UNIT 

TA = MIN to MAX 

SN54ALS857 SN74ALSB57 

MIN MAX MIN MAX 

4 18 4 14 ns 

4 18 4 14 ns 

7 37 7 33 

6 22 6 18 

5 45 5 37 
ns 

? 30 5 23 

7 38 7 35 

2 29 2 23 
ns 

8 27 8 24 

6 27 6 21 
ns 

6 24 6 20 

11 34 11 27 
ns 

6 28 6 25 

3 23 3 19 
ns 

9 30 9 25 

6 24 6 20 
ns 
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TYPES SN54AS857, SN74AS857 
HEX 2·TO·1 UNIVERSAL MULTIPLEXERS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage ....................................... : ............................ 7 V 
Voltage applied t~ a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54AS857 .............. ~ ................ - 55 °e to 125 °e 

SN74AS857 ................................... 0 0eto700e 
Storage temperature range ................................................ , - 65 °e to 150 °e 

recommended operating conditions 

SN54AS857 SN74AS857, 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5:5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current 
Y Outputs -12 -15 

OPER = 0 
rnA 

-2 -2 

IOl low-level output current 
Y Outputs 32 48 

rnA 
OPER = 0 20 20 

TA Operating free·air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS857 SN74AS857 
PARAMETER TEST CONDITIONS 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 

Vee = 4.5 V, IOH = -12 rnA 2.4 3.2 

VOH 
Y Outputs 

Vee = 4.5 V, IOH = -15 rnA 2.4 3.3 

All Outputs Vee = 4.5 V to 5.5 V, IOH = -2 rnA vee- 2 vee- 2 

Vee = 4.5 V, IOl = 32 rnA 0.35 0.5 

VOL 
Y Outputs 

Vee = 4.5 V, IOl = 48 rnA 0.35 0.5 

OPER = 0 Vee = 4.5 V, IOl = 20 rnA 0.25 0.5 0.25 0.5 

IOZH Vee = 5.5 V, IOL = 2.7 V 50 50 

IOZl Vee = 5.5 V, Vo = 0.4 V -50 -50 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 

IlL Vee = 5.5 V, VI = 0.4 V -2 -2 

lo~ -.Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

I Outputs high 97 140 97 140 

lee 
Vee = 5.5 V, I Outputs low 127 175 127 175 
See Note 1 I Outputs disabled 92 135 92 135 

tAli typical values are at Vee = 5 V, TA = 25°C. 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

NOTE 1: ICC is measured with all possible inputs grounded while achieving the stated output conditions. 

UNIT 

V 

V 

V 

JlA 

JlA 

mA 

JlA 

rnA 

rnA 

rnA 
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switching characteristics (see Note 1) 

PARAMETER 

tpd 

tpd 

tpd 

tpd 

tpd 

tpd 

ten 

tdis 

ten 

tdis 

ten 

tdis 

ten 

tdis 

ten 

tdis 

tpd = tpLH or tpHL 

ten = tpZH or tpAL 

tdis = tpHZ or tpLZ 

FROM 

(INPUT) 

A or B 

(COMP high) 

A or B 

(COMP low) 

50 or 51 

COMP 

A or B 

50 to 51 

50 to 51 

COMP 

50 

51 

COMP 

TO 

(OUTPUT) 

Y 

(Inverting) 

Y 

(Noninverting) 
y 

Y 

OPER = 0 

OPER = 0 

Y 

y 

OPER = 0 

OPER = 0 

OPER = 0 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 

TYPES SN54AS857, SN74AS857 
HEX 2-TO-1 UNIVERSAL MULTIPLEXERS 

Vcc = 4.5 V. to 5.5 V. 

CL = 50 pF. 

R1 = 500 n. 

R2 = 500 n. UNIT 

TA = MIN to MAX 

SN54AS857 SN74AS857 

MIN MAX MIN MAX 

2 15 2 12 ns 

2 12 2 10 ns 

2 15 2 13 

2 15 2 13 

2 16 2 14 
ns 

2 20 2 18 

2 14 2 12 

2 13 2 11 
ns 

2 14 2 12 

2 10 2 
ns 

9 

2 14 2 12 

2 10 2 
ns 

9 
2 14 2 12 

2 10 2 
ns 

9 
2 10 2 13 

2 10 2 
ns 

9 

en 
t:: 
:::> 
C,.) 
a: 
C,.) 

en « 
c 
z « 
en 
....I « 

TEXAS 
INsrRuMENTS 

2-599 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



III 
l> 
r­
(J) 

l> 
:2 
C 
l> 
(J) 

Q/ 
;x, 
(") 
c 
=i 
(J) 

2-600 



1283 

o Included among the Package Options Are 
28·Pin DIPs and Both Plastic and Ceramic 
Chip Carriers 

o Input and Output Latches with Active·High 
Enablos 

o Fast Compare to Zero 

o Arithmetic and Logical Comparison 

o Open·Collector P = Q Output 

o Dependable Texas Instruments Quality and 
Reliability 

description 

These Advanced Schottky devices are capable of 
performing high-speed arithmetic or logical com­
parisons on two 8-bit binary or two's complement 
words. Three fully decoded decisions about words P 
and Q are externally available at the outputs. These 
devices are fully expandable to any word length by 
connecting the totem pole P> Q and P < Q outputs of 
each stage to the P > Q and P < Q inputs of the next 
higher-order stage. The cascading paths are im­
plemented with only a two-gate-Ievel delay to reduce 
overall comparison times for long words. The open­
collector P = Q outputs may be wire-ANDed together. 

TYPES SN54AS866, SN74AS866 
8·BIT MAGNITUDE COMPARATORS 

02661, DECEMBER 1982-REVISED DECEMBER 1983 

SN54AS866 ... JD PACKAGE 

SN74AS866 ... N PACKAGE 

(TOP VIEW) 

QLE Vee 
LlA eLRQ 

P< Qin PLE 

P>Qin P7 
Q7 P6 

Q6 P5 

Q5 P4 

Q4 P3 
Q3 P2 
Q2 P1 
Q1 PO 

QO P<Qout 

P=Qout P>Qout 

Q7 
Q6 
Q5 
Q4 
Q3 
Q2 

GND OLE 

SN54AS866 ... FH PACKAGE 

SN74AS866 ... FN PACKAGE 

(TOP VIEW) 

a a w ulg 
~ ~I§ 0 ~d i 
4 3 2 1 282726 

Q1 11 

12 1314151617 18 

P7 
P6 
P5 
P4 
P3 
P2 
P1 

Both input words P and Q plus all three outputs (P > Q, P < Q, and P = Q) are equipped with latches to provide the 
designer with temporary data storage for avoiding race conditions. The enable circuitry is implemented with minimal 
delay tiines to enhance performance when the devices are cascaded for longer word lengths. Each latch is transparent 
when the appropriate latch enable, PLE, QLE, or OLE is high. 

The enable inputs PLE and QLE and data inputs P and Q utilize p-n-p input transistors to reduce the low-level input 
current requirement to typically -0.25 mA, which minimizes loading effects. 

The Q register may be cleared to zero for a fast comparison of the P word to zero. 

The SN54AS866 is characterized for operation over the full military temperature range of' - 55 °e to 125 °e. The 
SN74AS866 is characterized for operation from ooe to 70 oe. 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54AS866, SN74AS866 
8·BIT MAGNITUDE COMPARATORS 

logic symbol 

PlE 

PO 

P1 

P2 

P3 

P4 

P5 

P6 

P7 

P>O 
P<O 

OLE 

ClR 0 

OLE 

00 

Q1 

02 

03 

04 

as 
06 

Q7 

(2) 

(26)l....t:::.. 

(18) 

(19) 

(20) 

(21) 

(22) 

(23) 

(24) 

(25) 

(4) 

(3) 

(151 

(27) ,.... 
(1) 

(12) 

(11) 

(10) 

(9) 

(81 

(71 

(6) 

(5) 

Pin numbers shown are for JD and N packages. 

2·602 

CaMP 

M [lOGIC] 

M [ARITH. 2$ COMP] 

C1 ,J 
h .... 
10 1-0 0 

P 

7 

> P>O,fi < P<O 3D 

C3 P=O 3D ~ 

R 

C2 ., .... 
20 1=0 0 

0 

7 
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logic diagram (positive logic) 

. 
• "01-,-c. 
~ 

7.E.:!.... 10 
P7 

p1 

-
(24\ PO 

O-
PO 
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(231 :-!2-. ;-
P5 

~ r-:-:::--
(221 P4 .- >p;- ---

I--
(21) 

J_ ~ 
PJ 

I--
(20) P2 -

P2 

'--

1191 .- P1 

Pl 

-
(18) PO 

0-
Po 

-
.~r;;--

111 -
~ 

W 151 ~ ---'---10 I>F,-

r-
101 00 -

as 
r--

~ 05 

05 

r--
~ o. 

a. -
~ OJ 

IY.l 

-
~ 02 

C!2 

-
(111 01 - I>w,- r------- --

r--
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QIN (4) 

GIN (31 

L/A. 121 -" ARITH 
I-V lOGIC 
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JI 
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TYPES SN54AS866, SN74AS866 
8·BIT MAGNITUDE COMPARATORS 
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TYPES SN54AS866, SN74AS866 
8·BIT MAGNITUDE COMPARATORS 

FUNCTION TABLE 

COMPARISON L/A 
DATA INPUTS INPUTS OUTPUTS 

PO-P7, QO-Q7 P>Q P<Q P>Q P<Q P=Q 

Logical H P>Q X X H L L 

Logical H P<Q X X L H L 

Logical H P=Q L L L L H 

Logical H P=Q L H L H L 

Logical H P=Q H L H L L 

Logical H P=Q H H H H L 

Arithmetic L PAGQ X X H L L 

Arithmetic L QAG P X X L H L 

Arithmetic L P=Q L L L L H 

Arithmetic L P=Q L H L H L 

Arithmetic L P=Q H L H L L 

Arithmetic L P=Q H H H H L 

AG = arithmetically greater than 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee " ............................ ' ................................. 7 V 
Input voltage .................................................................... 7 V 
Off-state output voltage, P = Q output ................................................... 7 V 
Operating free-air temperature range: SN54AS866 ................................ - 55 °e to 125 °e 

SN74AS866 ................................... OOeto70oe 
Storage temperature range ................................ ' ................ - 65 °e to 150 °e 

recommended operating conditions 

Vee 

VIH 

VIL 

IOH 

VOH 

IOL 

tsu 

th 

TA 

2-604 

PARAMETER 

Supply voltage 

High-level input voltage 

Low-level input voltage 

High-level output current, all outputs except P = Q 

High-level output voltage, P=Q output 

Low-level output current 

Setup time to PLE, OLE, OLEI 

Hold time after PLE, OLE, OLEI 

Operating free-air temperature 

TEXAS 
INSJRUMENlS 

SN54AS866 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 
-2 

5.5 

20 

2 

4 

-55 125 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

SN74AS866 

MIN NOM MAX 
UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

-2 rnA 

5.5 V 

20 rnA 

2 

4 
ns 

0 70 De 

1283 
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TYPES SN54AS866. SN74AS866 
8-BIT MAGNITUDE COMPARATORS 

electrical characteristics over recommended operating free-air temperature range (unless othe~",!ise noted) 

PARAMETER TEST CONDITIONS 
SN54AS866 SN74AS866 

Typt Typt MIN MAX MIN 

VIK Vce = 4.5 V, II = -18 rnA -1.2 

VOH P>Q,P<Q Vee = 4.5 V to 5.5 V, 10H = -2 rnA Vee- 2 Vee- 2 

10H P = Q only Vec = 4.5 V, VOH = 5.5 V 250 

VOL Vee = 4.5 V, 10L = 20 rnA 0.35 0.5 0.35 

II Vee = 5.5 V, VI = 7 V 0.1 

L/A, OLE 40 
IIH 

Others 
Vce = 5.5 V, VI = 2.7 V 

20 

L/A, OLE, 

P> Qin, -4 

IlL P < Qin Vee = 5.5 V, VI = 0.4 V 

eLRQ -2 

P, Q, PLE, QLE -0.25 -1 -0.25 

lot Vee = 5.5 V, Vo = 2.25 V -20 -112 -20 

ICC Vee = 5.5 V, See Note 1 160 240 160 

tAli typical values are at Vee = 5 V, TA = 25°e. 
tThe output conditions have been chosen to produce' a current that closely approximates one-half of the true short-circuit, lOS' 

NOTE 1: lee is measured with all inputs high except L/A, which is low. 

switching characteristics (see Note 2) 

Vcc = 4 .. 5 V to 5.5 V. 

CL = 50 pF. 
FROM TO RL = 500 n. 

PARAMETER 
(INPUT) (OUTPUT) TA = MIN to MAX 

MAX 

-1.2 

250 

0.5 

0.1 

40 

20 

-4 

-2 

-1 

-112 

240 

SN54AS866 SN74AS866 

tpLH UA 
tpHL 

tpLH P < Q, 

tpLH P>Q P < Q. 

tpHL Any P or Q P>Q 

tpHL Data Input 

tpLH 
CLRQ 

tpHL 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tpLH P < Q, 

P>Q 
P=Q 

tpHL 

tPLH Any P orQ 
P=Q 

tpHL Data Input 

tpLH 
CLRQ P=Q 

tpHL 

t All typical vallues ree at Vee = 5 V, TA = 25°e. 

NOTE 2: For load circuit and voltage waveforms. see page 1-12. 

TEXAS 
INSTRUMENTS 

MIN 

1 

1 

1 

1 

1 

1 

1 

1 

MIN 

1 

1 

1 

1 

1 

1 

Typt MAX MIN TYpt MAX 

8.5 14 1 8.5 13 

7.5 14 1 7.5 13 

5 10 1 5 8 

5.5 10 1 5.5 8 

13.5 21 1 13.5 17.5 

10 17 1 10 15 

16 21 1 16 20 

12 17 1 12 16 

Vcc = 4.5 V to 5.5 V. 

CL = 5.0 pF. 

TA = 280 n. 
TA = MIN to MAX 

SN54AS866 SN74AS866 
TYpt MAX MIN TYpt MAX 

6.5 12 1 6.5 11 

8 14 1 8 13 

10 15 1 10 14 

9 14 1 9 13 

12 17 1 12 16 

13 18 1 13 17 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

UNIT 

V 

JlA 
V 

rnA 

JlA 

rnA 

rnA 

rnA 

UNIT 

ns 

ns 

ns 

ns 

UNIT 

ns 

ns l 

ns 
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TYPES SN54AS866, SN74AS866 
8·BIT MAGNITUDE COMPARATORS 

TYPICAL APPLICATION DATA 

This sequence of comparisons illustrates how the CLRQ function can be used to perform dual comparisons of the varying P 
terms (PO, P1, etc). When CLRQ is high, the P term is compared to the Q term. When CLRQ is taken low, the P term is com­
pared to zero. This or similar sequences can enhance performance and reduce package count to perform value range checks. 

l/A 

PlE=H 

P>Q 
P<Q 

QlE 
ClRQ 

QlE 

'AS866 

7 

P>Q 

P<Q 

P=Q 

QlE ~~ ____________________________ _ 

! PO:QO i i P1:QO i P2:QO: 
PO:ZERO P1:ZERO 

FIGURE 1-MAGNITUDE COMPARISONS COMBINED WITH QUICK COMPARISONS TO ZERO (RANGE VERIFICATIONS) 
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TYPES SN54AS867, SN54AS869, SN74AS867, SN74AS869 
SYNCHRONOUS 8-~IT UP/DOWN COUNTERS 

o Included among the Package Options are 
Compact, 24-Pin, 300-mil-Wide Dips and 
28-Pin Ceramic Chip Carriers 

o Fully Programmable with Synchronous 
Counting and Loading 

o 'AS867 Has Asynchronous Clear, 'AS869 
Has Synchronous Clear 

o Fully Independent Clock circuit Simplifies Use 

o Ripple Carry Output for n-Bit Cascading 

o Improved Performance Compared to 
Schottky TTL: 

Typical Power Reduced by 38% 
Maximum Count Frequency is 25% Higher 

o Dependable Texas Instruments Quality and 
Reliability 

description 

D2661, DEC-EMBER 1982-REVISED DECEMBER 1983 

SN54AS867, SN54AS869 ••• , JT PACKAGE 
SN74AS867, SN74AS869 •••• NT PACKAGE 

(TOP VIEW) 

so VCC 
S1 ENP 

A OA 
S Os 
C Oc 
D OD 
E OE 
F OF 

G OG 
H OH 

ENT ClK 
GND RCO 

SN54AS867, SN54AS869 •••• FH PACKAGE 
(TOP VIEW) 

... 0 u ~I~ 4: 
4:cncnz>wd 

4 3 2 1 282726 

S Os 
C Oc 
D OD 

NC NC 
E OE 
F OF 
G OG 

12 131415161718 

:::c It- 0 U 10 ::£ :::c 
~GZ~dd 

NC - No internal connection 

These synchronous presettable counters feature an internal carry look-ahead for cascading in high-speed counting 
applications. SynChronous operation is provided by having all flip-flops clocked simultaneously so that the outputs 
change coincident with each other when so instructed by the count-enable inputs and internal gating. This mode of 
operation helps eliminate the output counting spikes that are normally associated with asynchronous (ripple-clock) 
counters. A buffered clock input triggers the eight flip-flops on the rising (positive-going) edge of the clock waveform. 

These counters are fully programmable; that is, the outputs may each be preset to either level. The load mode circuitry 
allows parallel loading of the cascaded counters. As loading is synchronous, selecting the load mode disables the 

counter and causes the outputs to agree with the data inputs after the next clock pulse. 

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional 
gating. Instrumental in accomplishing this function are two count-enable inputs and a carry output. Soth count enable 

inputs (ENP and ENT) must be low to count. The direction of the count is determined by the levels of the select inputs 
(see Function Table). Input ENT is fed forward to enable the carry output. The ripple carry output thus enabled will 
produce a low-level pulse while the count is zero (all outputs low) counting down or 255 counting up (all outputs 
high). This low-level overflow carry pulse can be used to enable successive cascaded stages. Transitions at the enable 
ENP and ENT inputs are allowed regardless of the level of the clock input. All inputs are diode-clamped to minimize 
transmission-line effects, thereby simplifying system design. 

Copyright © 1983 by Texas Instruments Incorporated 
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TYPES SN54AS867, SN54AS869, SN74AS867, SN74AS869 
SYNCHRONOUS 8-BIT UP/DOWN COUNTERS 

These counters feature a fully independent clock circuit. With the exception of thee asynchronous clear on the' AS867, 
changes at control inputs (SO, S1) that will modify the operating mode have no effect on the Q outputs until clocking 
occurs. Anytime the ENP and/or ENT is taken high, ReO will either go or remain high. The function of the counter 
(whether enabled, disabled, loading, or counting) will be dictated solely by the conditions meeting the stable setup 
and hold times. 

The SN54AS867 and SN54AS869 are characterized for operation over the full military temperature range of _55°C to 
125°C. The SN74AS867 and SN74AS869 are characterized for operation from oOe to 70°C. 

logic symbols 

A 

B 
C 

D 

E 

G 

H 

'AS867 

.....;.;.~-J>C6/1 ,4,5-/3,4,5+ 

so (1) 

Sl (2) 

'AS869 

.....;.;.~-J>C6/1 ,4,5-13,4,5+ 

A (3) 

B (4) 

C (5) 

D (6) 

F 

G 

H 

Pin numbers shown are for JT and NT packages. 

FUNCTION TABLE 

Sl SO FUNCTION 

L L Clear 

L H Count down 

H L Load 

H H Count up 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............. ' ................................................... 7 V 
Input voltage. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature: SN54AS867, SN54AS869 ......................... - 55 DC to 125°C 

SN74AS867, SN74AS869 ............................ , ODe to 70 De 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 150°C 
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logic diagram (positive logic) 

A (3) 

c 
(5) 

(6) 
0 

(7) 
E 

(8) 
F 

G 
(9) 

TYPES SN54AS867, SN54AS869, SN74AS867, SN74AS869 
SYNCHRONOUS 8·BIT UP/DOWN COUNTERS 

flII 
CJ) 

!:: 
~' 

U 
CC 
U 
CJ) 

cd: 
0 
Z 
<t 
CJ) 
..J 
<t 

(10) 

H--~~H 
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TYPES SN54AS867, SN74AS867, 
SYNCHRONOUS 8·BIT UP/DOWN COUNTERS WITH ASYNCHRONOUS CLEAR 

recommended operating conditions 

SN54AS867 SN74AS867 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 mA 

IOL Low-level output current 20 20 mA 

fclock Clock frequency 0 40 0 50 MHz 

tw(clock) Duration 12.5 10 ns 

tw(clear) Duration of clear pulse (SO and S1 low) 12.5 10 ns 

Data inputs A-H 5 4 ns 

Enable P (ENP)or 
9 8 ns 

Enable T (ENT) 

tsu Setup time t SO or S 1 (load) 11 10 ns 

SO or S1 (clear) 11 10 ns 

SO or S1 (count down) 42 40 ns 

SO or S1 (count up) 42 40 ns 

th Hold time at any input with respect to clockt 0 0 ns 

Skew time between SO and S1 (maximum to 
8 7 tskew 

avo~ ~advertentc~a~ 
ns 

TA Operating free-air temperature -55 125 0 70 °e 

tThis setup time is required to ensure stable data. 

» electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 
r­
CJ) 

» 
2 
C 
» 
CJ) 

(') 

:JJ 
(") 
c 

VIK 

VOH 

VOL 

II 

IIH 

IlL 

lo§ 

ICC 

PARAMETER TEST CONDITIONS 

Vee = 4.5 V. 

Vee = 4.5 V to 5.5 V. 

Vee = 4.5 V. 

Vee = 5.5 V. 

ENT 

Other inputs 
Vee = 5.5 V. 

ENT 

Other inputs 
Vee = 5.5 V. 

Vee = 5.5 V. 

Vee = 5.5 V =t en tAli typical values are at Vee = 5 V. TA = 25°e. 

'I = 18 mA 

10H = -2 mA 

IOL = 20 mA 

V, = 7 V 

V, = 2.7 V 

VI = 0.4 V 

Va = 2.25 V 

SN54AS867 SN74AS867 

MIN Typt MAX MIN Typt MAX 

-1.2 -1.2 

Vce- 2 Vee- 2 

0.34 0.5 0.34 0.5 

0.1 0.1 

40 40 

20 20 

-4 -4 

-2 -2 

-30 -112 -30 -112 

134 195 134 195 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current. lOS' 
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V 

V 

V 

mA 

pA 

mA 

mA 

mA 
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TYPES SN54AS869, SN74AS869 
SYNCHRONOUS 8·BIT UP/DOWN COUNTERS WITH SYNCHRONOUS CLEAR 

recommended operating conditions 

SN54AS869 SN74AS869 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 mA 

IOL Low-level output current 20 20 mA 

fclock Clock frequency 0 40 0 45 MHz 

tw(clock) Duration 12.5 11 ns 

Data inputs A-H 6 5 ns 

Enable P (8#') or 
9 10 ns 

Enable T (ENT) 

tsu Setup time t SO or 51 (load) 13 11 ns 

SO or 51 (clear) 13 11 ns 

SO or 51 (count down) 52 50 ns 

SO or 51 (count up) 52 50 ns 

th Hold time at any input with respect to clockl 0 0 ns 

TA Operating free-air temperature -55 125 0 .70 °e 

tThis setup time is required to ensure stable data. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS869 SN74AS869 

TVpt TVPt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = 18 mA -1.2 -1.2 V 

VOH Vee = 4.5 V to 5.5 V, IOH = -2 mA vee- 2 Vee- 2 V 

VOL Vee = 4.5 V, IOL = 20 mA 0.34 0.5 0.34 0.5 V 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 
ENT 40 40 

IIH 
Other inputs 

Vee = 5.5 V, VI = 2.7 V 
20 20 

JlA 

ENT -4 -4 
IlL 

Other inputs 
Vee = 5.5 V, VI = 0.4 V 

-2 -2 
mA 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

ICC Vee = 5.5 V 125 180 125 180 mA 

~ All typical values are at V ee ~ 5 V, T A = 25°e. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54AS867, SN54AS869, SN74AS867, SN74AS869 
SYNCHRONOUS 8·BIT UP/DOWN COUNTERS 

• AS867 switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

Vec = 4.5 V to 5.5 V 

CL = 50 pF. 

RL = 500 n 
TA = MIN to MAX 

SN54AS867 SN74AS867 

MIN MAX MIN 

fmax 40 50 

tplH 
RCO 

5 31 5 
ClK 

tpHl 6 19 6 

tplH 3 12 3 
ClK Any Q 

tPHl 4 16 4 

tplH 
ENT RCO 

3 19 3 

5 21 5 tPHl 

tplH 
ENP RCO 

5 14 5 

tpHl 5 21 5 

Clear 
Any Q 7 23 7 tpHl 

(50,51 low) 

• AS869 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO Rl = 500 n 
PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

MAX 

22 

16 

11 

15 

10 

17 

14 

17 

21 

III 
SN54AS869 SN74AS869 

l> 
r­
en 
l> 
2: 
C 
l> 
en 
(") 

fmax 
tPlH 

tpHl 

tplH 

tpHl 

tplH 

tpHl 

tPlH 

tpHl 

MIN 

40 

6 
ClK RCO 

6 

3 
ClK Any Q 

4 

3 
ENT RCO 

6 

5 
ENP RCO 

6 '$ 
(") 
c 
=f 
en 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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MAX MIN MAX 

45 

35 6 35 

20 6 18 

12 3 11 

16 4 15 

25 3 15 

21 6 17 

27 5 19 

21 6 18 

UNIT 

MHz 

ns 

ns 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 

ns 
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TYPES SN54AS870, SN54AS871, SN74AS870, SN74AS871 
DUAL 16·BY·4 REGISTER FILES 

o ' AS870 in Compact 24-Pin, 300-mil DIP and 
Both Plastic and Ceramic 28-Pin Chip Carriers 

• ' AS871 in 28-Pin 600-mil DIP and Both 
Plastic and Ceramic Chip Carriers 

• 3-State Buffer-Type Outputs Drive Bus 
Lines Directly 

• Typical Access Time Is 11 ns 

• Each Register File Has Individual Write 
Enable Controls and Address Lines 

• Designed Specifically for Multibus 
Architecture and Overlapping File 
Operations 

• Prioritized B I nput Port Prevents Write 
Conflicts During Dual Input Mode 

• Dependable Texas Instruments Quality 
and Reliability 

description 

These devices feature two 16-word by 4-bit register files_ Each 
register file has individual write-enable controls and address lines_ 
The 'AS870 has two 4-bit data I/O ports (00A1-00A4 and 
OOB1-00B4L The 'AS871 has one 4-bit data I/O port (00B1-
OOB4) with the other data port having individual data inputs 
(OA 1-0A4) and data outputs (OA 1-0A4). The data I/O ports can 
output to Bus A and Bus B, receive input from Bus A and Bus B, 
receive input from Bus A and output to Bus B, or output to Bus 
A and receive input from Bus B_ To prevent writing conflicts in 
the dual-input mode, the B input port takes priority_ Two select 
lines, SO and S1, control which port has access to which register. 
S2 determines whether the A ports are in the input or the output 
modes and S3 does I ikewise for the B ports_ The address lines 
(IAO-IA3 or 2AO-2A3) are decoded by an internal 1-of-16 de­
coder to select which register word is to be accessed_ All outputs 
are 3-state buffer-type outputs designed specifically to drive bus 
lines directly_ 

The SN54AS870 and.SN54AS871 are characterized for operation 
over the full military temperature range of -55°e to 125°e. The 
SN74AS870 and SN74AS871 are characterized for operation 
from oOe to 70o e. 

02661, DECEMBER 1982 - REVISED DECEMBER 1983 

SN54AS870 _ ... JT PACKAGE 
SN74AS870 . ... NT PACKAGE 

(TOP VIEW) 

SO 1 24 VCC 
lAO 2 23 51 
lAl 22 2A3 
lA2 21 2A2 
lA3 20 2Al 
fw 19 2AO 
52 18 2W 

DQAl 17 53 
DQA2 9 16 DQB4 
OQA3 10 15 OQB3 
OQA4 11 14 OQB2 

GND 12 13 DQBl 

SN54AS871 .... JD PACKAGE 
SN74AS871 .... N PACKAGE 

(TOP VIEW) 

OAl VCC 
DA4 
DA3 

lAO 4 25 51 
lAl 24 2A3 
lA2 6 23 2A2 
lA3 22 2Al 
fw 21 2AO 
52 9 2~ 2W 

QAl 10 19 53 
QA2 11 18 DOB4 
QA3 12 17 DOB3 
QA4 13 16 DOB2 
GND 14 15 DOBl 

SN54AS870 . .. _ FH PACKAGE 
SN74AS870 .... FN PACKAGE 

(TOP VIEW) 

- 0 U M « « 0 U u~ « 
--VlZ>(/)N 

4 3 2 1 78 2726 

1 A2 5 25 2A2 
lA3 6 

1'W 
NC 
52 9 

OOAl 10 

OOA2 11 

12 1314151617 18 

M-.:tOU-NM 
«<czzmm m 
00l:) 000 
00 000 

2Al 
2AO 
NC 
2W 
S3 
DOB4 

SN54AS871 _ ... FH PACKAGE 
SN74AS871 .... FN PACKAGE 

(TOP VIEW) 
o N~ U<tM 
« a <c <c u<c <c 
~UlOO>OO 

4 J 2 1 28 2726 

12 1314 15161718 

Moo:tO_NM-.::t 

~~~gggg 
NC - No internal connection 

Sl 
2A3 
2A2 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54AS870, SN54AS871, SN74AS870, SN74AS871 
DUAL 16·BY·4 REGISTER FILES 

logic symbols 

j..J\ 
j 2A.!!.. 

15 
l 

COfGl0 

6 

7 

6 

7 

'AS870 

[REG FILE 16 X 4) 

RAM 16X 1 
[REG 1) 

lA,lf,2(1f!l'14D 

lA.1,l,4D lA 

RAM 16X 1 
(REG 2) 

2A,O,2(lf315D 
2A,l,l,SD 2A 

Z8 
8 Ti 

9 11 

Z9 

t--....... - ....... ----....... - ....... --ll ... ,~ 1111,41 0082 DA2 

CA2 
DA3 

CA3 
DA4 

CA4 

Pin numbers shown are for JD, JT, N, and NT packages, 

2-614 

(151 DOBl 
1161 0084 
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'AS871 

(REG FILE 16 X 4) 

(151 
RAM16Xl Z7 DOBl 

(REG1) MUX 

6 lA,ll,2(lfll4D 13[>\7 
7 lA.1,3,4D lA Z8 

8 IT 
RAM 16X 1 

(REG2) 
9 11 

6 2A,O.2(lf3)SD 

7 2A.l.3.SD 2A Z9 
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SO S1 

L L 

H L 

L H 

H H 

L L 

H L 

L H 

H H 

L L 

H L 

L H 

H H 

L L 

H L 

L H 

H H 

TYPES SN54AS870, SN54AS871, SN74AS870, SN74AS871 
DUAL 16·BY·4 REGISTER FILES 

FUNCTION TABLE 

FILE SELECT INPUT/OUTPUT 

FILE SEL S2 S3 I/O SEL 

1 R TO A. 1 R TO B L L A OUT. BOUT 

2R TO A. 1 R TO B 

1RTOA.2RTOB 

2R TO A. 2R TO B 

A TO 1 R. 1 R TO B H L A IN. BOUT 

A TO 2R. 1 R TO B 

A TO 1 R. 2R TO B 

A TO 2R. 2R TO B 

1 R TO A. B TO 1 R L H A OUT. BIN 

2R TO A. B TO 1 R 

1 R TO A. B TO 2R 

2R TO A. B TO 2R 

B TO 1R H H AIN. BIN 

A TO 2R. B TO 1 R 

A TO 1 R. B TO 2R 

BTO 2R 

absolute maximum ratings over operating free· air temperature range (unless otherwise noted) 

Supply voltage. Vee ............................................................... 7 V 
Input voltage: All inputs ............ ' ............................................... 7 V 

I/O ports ........................................................• 5.5 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54AS870. SN54AS871 .................... - 55 °e to 125 °e 

SN74AS870.SN74AS871 ....................... OOeto70oe 
Storage temperature range ................................................. - 6 5 °e to 1 50 °e 

recommended operating conditions 

SN54AS870 SN74AS870 

SN54AS871 SN74AS871 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

10L Low-level output current 32 48 mA 

tw Duration of write pulse 12 12 ns 

Address before write.\. 5 5 

tsu Setup times Data before write t 15 15 ns 

Select before write.\. 12 12 

Address after write t 0 0 

th Hold times Data after writet 0 0 ns 

Select after write t 12 12 

TA Operating free-air temperature -55 125 0 70 °e 

en 
t: 
::> 
u 
a:: 
u 
en 
<t 
C 
Z 
<t 
en 
...J 
<t 

TEXAS 
INSTRUMENTS 

2-615 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



TYPES SN54AS870. SN54AS871. SN74AS870. SN74AS871 
DUAL 16·BY·4 REGISTER FILES 

, AS870 electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS870 SN74AS870 
UNIT PARAMETER TEST CONDITIONS 

Typt Typt MIN MAX MIN MAX 

V,K Vee = 4.5 V, " = -18 rnA -1.2 -1.2 V 

Vee = 4.5 V to 5.5 V, IOH = -2 rnA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, IOH = -12 rnA 2.4 3.2 V 

Vee = 4.5 V, IOH = -15 rnA 2.4 3.2 

Vee - 4.5 V, IOl - 32 rnA 0.25 0.5 
V VOL 

Vee = 4.5 V, IOl = 48 rnA 0.35 0.5 

Control inputs Vee = 5.5 V, V, = 7 V 0.1 0.1 

" V, = 5.5 V 0.2 0.2 
rnA 

DOA and DaB ports Vee = 5.5 V, 
Wl and W2 20 20 

"H Other control inputs Vee = 5.5 V, V, = 2.7 V 40 40 p.A 

DOA and DaB ports:t 50 50 

Control inputs -2 -2 
"l DOA and DaB ports:!: 

Vee = 5.5 V, V, = 0.4 V 
-2 

rnA 
-2 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 ..:112 -30 -112 rnA 

ICC Vee = 5.5 V 120 190 120 190 rnA 

, AS871 electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

ItJ 
~ 
.r­
CJ) 

~ 
Z 
C 
~ 
CJ) 

Q 
l:J 
(') 
c: 
~ 

PARAMETER 

V,K 

VOH 

VOL 

IOZH OA outputs 

IOZl OA outputs 

" 

Control and DA inputs 

DaB ports 
Wl, W2 and DA inputs 

"H 
Other control 

inputs 

DaB ports:!: 

Control and DA inputs 
',l DaB ports:!: 

IO§ 

ICC 

TEST CONDITIONS 

Vee = 4.5 V, " = -18 rnA 

Vee = 4.5 V to 5.5 V, IOH = -2 rnA 

Vee = 4.5 V, IOH = -12 rnA 

Vee = 4.5 V, IOH = -15 rnA 

Vee = 4.5 V, IOl = 32 rnA 

Vee = 4.5 V, IOl = 48 rnA 

Vae = 5.5 V, Vo = 2.7 V 

Vee = 5.5 V, Vo = 0.4 V 

Vee = 5.5 V, V, = 7 V 

Vee = 5.5 V, V, = 5.5 V 

Vee = 5.5 V, V, = 2.7 V 

Vee = 5.5 V. V, = 0.4 V 

Vee = 5.5 V, Vo = 2.25 V 

Vee = 5.5 V 

en tAli typical values are at Vee = 5 V. TA = 25°C. 

SN54AS871 

MIN Typt MAX 

-1.2 

VCC-2 

2.4 3.2 

0.25 0.5 

50 

-50 

0.1 

0.2 

20 

40 

50 

-2 

-2 

-30 -112 

120 190 

iFor I/O ports, the parameters IIH and III include the output currents IIOZ and 10Zl' respectively. 

SN74AS871 

MIN Typt MAX 

-1.2 

Vce- 2 

2.4 3.2 

0.35 0.5 

50 

-50 

0.1 

0.2 

20 

40 

50 

-2 

-2 

-30 -112 

120 190 

§The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, lOS. 
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V 

V 

V 

p.A 

p.A 

rnA 

p.A 

rnA 

rnA 

rnA 
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TYPES SN54AS870, SN54AS871, SN74AS870, SN74AS871 
DUAL 16·BY·4 REGISTER FILES 

• AS870 switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V. 

PARAMETER 
FROM TO CL = 50 pF. 

UNIT 
(INPUT) (OUTPUT) RL = 500 fl. 

TA = MIN to MAX 
SN54AS870 SN74AS870 

MIN MAX MIN MAX 

talA) Any A Any DO 5 20 5 15 ns 

50 Any DOA 3 15 3 13 
ta(5) 

15 13 
ns 

51 Any DaB 3 3 

52 Any DOA 3 12 3 11 
tdis 11 

ns 
53 Any DaB 3 12 3 

52 Any DOA 3 15 3 12 
ten 

53 Any DaB 3 15 3 12 
ns 

W Any DO 5 23 5 19 

tpd DOA DaB 5 25 5 22 ns 

DaB OOA 5 25 5 22 

, AS871 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

PARAMETER 
FROM TO CL = 50 pF. 

(INPUT) (OUTPUT) RL = 500 O. 
UNIT. 

TA = MIN to MAX 
SN54AS871 SN74AS871 

MIN MAX MIN MAX 

talA) Any A Any OA or DaB 5 20 5 16 ns 
50 Any OA 3 15 3 13 

ta(5) 
51 Any DaB 3 15 3 13 

ns 

52 Any OA 3 12 3 11 
tdis 53 Any DaB 3 12 3 11 

ns 

52 Any OA 3 15 3 12 
ten 

53 Any DaB 3 15 3 12 
ns 

W Any OA or DaB 5 23 5 19 

tpd DA DaB 5 26 5 23 ns 
DaB OA 5 26 5 23 

NOTE 1: For load circuit ~nd voltage waveforms, see page 1-12. 
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TYPES SN54ALS873, SN54AS873, SN74ALS873, SN74AS873 
DUAL 4·BIT D·TYPE LATCHES WITH 3·STATE OUTPUTS 

• 3·State Buffer·Type Outputs Drive Bus·Lines Directly 

• Bus·Structured Pinout 

• ' ALSaaO and' ASaaO Are Alternative Versions with 
Inverting Outputs 

• Package Options Include Both Plastic and Coramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These dual 4-bit registers feature three-state, outputs designed 
specifically for bus driving. This makes these devices particularly 
suitable for implementing buffer registers. 1/0 ports. bidirectional 
bus drivers. and working registers. 

The dual 4-bit latches are transparent O-type. While the latch 
enable input (1 C or 2C) is high. tne 0 outputs will follow the data 
(0) inputs in true form. according to the function table. When the 
latch enable input is taken low. the outputs will be latched. When 
ClR goes low. the 0 outputs go low independently of enable C. 
The outputs are in a high-impedance state when OC (output 
control) is at a high logic level. 

The SN54AlS873 and SN54AS873 are characterized for 
operation over the full military temperature range of - 55 cc to 
125 cc. The SN74AlS873 and SN74AS873 are characterized 
for operation from ooC to 70 cc. 

FUNCTION TABLE (EACH LATCH) 

INPUTS OUTPUT 

OC CLR ENABLE C 0 Q 

L L X X L 

L H H H H 

L H H L L 

L H L X 00 
H X X X Z 

02661. APRIL 1982-REVISED DECEMBER 1983 

SN54ALS873. SN54AS873 . 

SN74AlS873.SN74AS873. 

(TOP VIEW) 

JT PACKAGE 

NT PACKAGE 

1ClR VCC 
10C 1C 
101 101 
102 102 
103 103 
104 104 
201 201 
202 202 
203 203 
204 204 
20C 2C 
GNO 2ClR 

~----

SN54ALS873. SN54AS873 ., FH PACKAGE 

SN74ALS873. SN74AS873. FN PACKAGE 

102 
103 
104 

NC 
201 
202 
203 

(TOP VIEW) 

... IU 15 u ... oouu uuo ......... z> ...... 
4 3 2 1 282726 

12 131415161718 

.q IU 0 U Ia: U .q oozzcjC'lO 
C'lC'l(!) C'l C'l 

NC - No internal connection 

102 
103 
104 
NC 
201 
202 
203 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS873, SN54AS873, SN74ALS873, SN74AS873 
DUAL 4·81T D·TYPE LATCHES WITH 3·STATE OUTPUTS 

logic symbol 

201 

202 

203 

204 

functional block diagram (each quad latch, positive logic) 

~------~1I 

c--~ 

01 ----+-+--1 

02 -----+--+--1 

03 -----+--+~ 

04 --------1 

Pin numbers shown are for JT and NT packages. 

01 

02 

03 

04 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS873, SN54AS873 ................... - 55 °e to 125 °e 

SN74ALS873,SN74AS873 ....................... OOet070oe 
Storage temperature range ....... ' ....................................... " - 65 °e to 150 °e 
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TYPES SN54ALS873, SN74ALS873 
DUAL 4·BIT O·TYPE LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AlS873 SN74AlS873 

MIN NOM MAX NOM MAX 
UNIT 

MIN 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 -2.6 rnA 

IOL low-level output current 12 24 rnA 

Pulse duration 
I eLR low 15 15 

tw I Enable e high 10 10 
ns 

tsu Setup time, data before enable e~ 10 10 ns 

th Hold time, data after enable e.J. 7 7 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free·air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AlS873 SN74AlS873 

UNIT 
MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, IOH = -0.4 rnA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, IOH = -1 rnA 2.4 3.3 V 

Vee = 4.5 V, IOH = -2.6 rnA 2.4 3.2 

VOL 
Vee = 4.5 V, 10l = 12 rnA 0.25 0.4 0.25 0.4 

Vee = 4.5 V 10L = 24 rnA 0.35 0.5 
V 

10ZH Vee = 5.5 V, Va = 2.7 V 20 20 p.A 

10Zl Vee = 5.5 V, Va = 0.4 V -20 -20 p.A 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 p.A 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

10* Vee = 5.5 V, Va = 2.25 V -15 -70 -15 -70 rnA 

Outputs high 10 21 10 21 

lee Vee = 5.5 V Outputs low 15 29 15 29 rnA 

j Outputs disabled 16 31 16 31 

tAli tYPical values are at Vee = 5 V, TA = 25°e. 
~The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54ALS873, SN74ALS873 
DUAL 4·BIT D·TYPE LATCHES WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO R1 = 500 Q, 
UNIT PARAMETER 

(INPUT) (OUTPUT) R2 = 500 Q, 

TA = MIN to MAX. 

SN54ALS873 SN74ALS873 

MIN MAX MIN MAX 

tpLH 2 15 2 14 
D Q ns 

tpHL 2 15 2 14 

tpLH 8 29 8 22 
C Q ns 

tpHL 8 22 8 21 

tpHL CLR Q 6 24 6 24 ns 

tpZH 
OC: 

4 21 4 18 
Q ns 

tpZL 4 21 4 18 

tpHZ OC: 
2 10 2 8 

Q ns 
tpLZ 2 15 2 13 

NOTE1:·For load circuit and voltage waveforms, see page 1·12. 

D latch signal conventions 

It is TI practice to name the outputs and other inputs of a Ootype latch and to draw its logic symbol based on the 

assumption of true data (OJ inputs. Then outputs that produce data in phase with the data inputs are called Q and those 

producing complementary data are called Q. An input that causes a Q output to go high or a 0 output to go low is called 

Preset; an input that causes a Q output to go high or a Q output to go low is called Clear. Bars are used over these pin 

names (PRE and CLRj if they are active low. 

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and 

outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary 

pin numbers are shown in parentheses. 

PRE S (5) 
Q 

ClR R (5) 
Q 

C C1 C C1 

0 10 (6) [5 10 (6) 

Q Q 
ClR R PRE S 

Notice that Q and a exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity 

indicators (1::::..) on PRE and CLR remain since these inputs are still active-low, but that the presence or absence of the 

polarity indicator changes at D, Q, and O. Of course pin 5 (0) is still in phase with the data input D, but now both are 

considered active-low. 
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TYPES SN54AS873, SN74AS873 
DUAL 4·81T D·TYPE LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54AS873 SN74AS873 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOl low-level output current 32 48 mA 

I elR low 4.5 3.5 
tw Pulse duration ns 

I Enable e high 5.5 4.5 

tsu Setup time, data before enable e-l- 2 2 ns 

th Hold time, data after enable e-l- 3 3 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS873 SN74AS873 
PARAMETER TEST CONDITIONS 

Typt MIN Typt MIN MAX MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 

Vee = 4.5 V to 5.5 V, IOH = -2 mA vee- 2 vee- 2 

VOH Vee = 4.5 V, IOH = -12 mA 2.4 3.2 

Vee = 4.5 V, IOH = -15 mA 2.4 3.3 

Vee = 4.5 V, IOl = 32 mA 0.25 0.5 
VOL 

Vee = 4.5 V, IOl = 48 mA 0.35 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 50 50 

IOZl Vee = 5.5 V, Vo = 0.4 V -50 -50 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 

III Vee = 5.5 V, VI = 0.4 V -0.5 -0.5 

lot Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

I Outputs high 68 110 68 110 

Ice Vee = 5.5 V I Outputs low 67 109 67 109 

I Outputs disabled 80 129 80 129 

tAli typical values are at Vee = 5 V, TA = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS' 
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TYPES SN54AS873, SN74AS873 
DUAL 4·BIT D·TYPE LATCHES WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 n. 

PARAMETER 
FROM TO R2 = 500 n. 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS873 SN74AS873 

MIN 

tpLH 
D Q 

3 

tpHL 3 

tPLH 
e Q 

6 

tPHL 4 

tpHL eLR Q 3 

tpZH 
De 

2 
Q 

tpZL 4 

tPHZ 
De Q 

2 

tPLZ 2 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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MAX MIN 

9 3 

7 3 

14 6 

9 4 

8.5 3 

8 2 

'11 4 

8 2 

8.5 2 

UNIT 

MAX 

6 

6 
ns 

11.5 

7.5 
ns 

7.5 ns 

6.5 

9.5 
ns 

6.5 

7.5 
ns 
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TYPES SN54ALS874, SN54ALS876, SN54AS874, SN54AS876 
SN74ALS874, SN74ALS876, SN74AS874, SN74AS876 

DUAL 4·81T D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

o 3·State Buffer-Type Outputs Drive Bus-Lines Directly 

o Bus-Structured Pinout 

o Choice of True or Inverting Logic 

'ALS874, 'AS874 
'ALS876, 'AS876 

• Asynchronous Clear 

True Outputs 
Inverting Outputs 

o Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These dual four-bit registers feature three-state outputs designed 
specifically for bus driving. This makes these devices particularly 
suitable for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The edge-triggered flip-flops enter data on the low-to-high transi­
tion of the clock. The' ALS874 and' AS874 have CLR inputs and 
noninverting Q outputs; the' ALS876 and' AS876 have PRE 
inputs and inverting IT outputs. In each case. taking this input 
low causes the four Q or 0: outputs to go low independently of 
the clock. 

The SN54ALS874, SN54AS874, SN54ALS876 and 
SN54AS876 are characterized for operation over the full military 
temperature range of - 55 °C to 125°C. The SN74ALS874, 
SN74AS874, SN74ALS876, and SN74AS876 are character­
ized for operation from 0 °C to 70°C. 

02661, APRIL 1982- REVISED DECEMBER1983 

SN54ALS874, SN54AS874 ..• JT PACKAGE 

SN74ALS874. SN74AS874 .•• NT PACKAGE 

(TOP VIEW) 

VCC 
lCLK 
101 

102 102 
103 103 

104 
201 201 
202 202 
203 203 
204 10 15 204 
20C 11 14 2CLK 
GNO 12 13 2CLR 

SN54ALS874. SN54AS874 ... FH PACKAGE 

SN74ALS874. SN74AS874 ... FN PACKAGE 

(TOP VIEW) 

-luiS u~-couu uUo ---z>-_ 
4 3 2 

102 102 
103 103 
104 104 
NC NC 

201 9 201 
202 10 202 
203 11 203 

12 1314 151617 18 

~I~ ~ ~ld d ~ 
NN 

SN54ALS876.SN54AS876 ... JTPACKAGE 

SN74ALS876. SN74AS876 ... NT PACKAGE 

(TOP VIEW) 

1 PRE 24 vCC 
loe 23 lCLK 
101 22 101 
102 21 102 
103 20 103 
104 6 19 104 
201 7 18 201 
202 8 17 202 
203 9 16 203 
204 10 15 204 
20e 11 14 2CLK 
GNO 12 13 2PRE 

SN54ALS876.SN54AS876 ... FHPACKA~E 

SN74ALS876. SN74AS876 ... FN PACKAGE 

102 5 

103 6 

104 
NC 

201 9 

202 10 

203 11 

(TOP VIEW) 

-Iulw u~-co8:uuulO ---z>-_ 
4 3 2 1 282726 

12131415161718 

~Ig ~ ~I~ dl~ 
N.N l!) N N N 

NC - No internal connection 

25 lQ2 
24 103 
23 lQ4 
22 NC 
21 201 
20 iQ2 
19 2Q3 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS874, SN54ALS876, SN54AS874, SN54AS876 
SN74ALS874, SN74ALS876, SN74AS874, SN74AS876 
DUAL 4·81T D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

FUNCTION TABLES 

'ALSB74, 'AS874 (EACH FLIP-FLOP) 'ALS876, 'AS876 (EACH FLIP-FLOP) 

INPUTS OUTPUT INPUTS OUTPUT 
OC CLR CLK D Q DC PRE CLK D Q 

L' L X X L L L X X L 

L H t H H L H t H L 

L H t L L L H t L H 

L H L X QO. L H L X 00 
H X X X Z H X X X Z 

logic symbols 
'ALS874, 'AS874 'ALS876, 'AS876 

logic diagrams (positive logic) 

'ALS874, 'AS874 (EACH QUAD FLIP-FLOP) 'ALS876, 'AS876 (EACH QUAD FLIP-FLOP) 

OC-------<lI OC------------~ 

CLK-----1 CLK-----f 

CLR 

01 ----+--+--I 01 ----+-+-.... 

Q2 

02 ----+--+-... 02 ----+-+-.... 

03 

03 ----+--+--I 03 ----+-+-1 

04 

04-------....... 04--------1 
Pin numbers shown are for JT and NT packages. 
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TYPES SN54ALS874, SN54ALS876 
SN74ALS874, SN74ALS876 

DUAL 4·81T D·TYPE EDGE·TRIGGERD FLIp· FLOPS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS874, SN54ALS876 ................... - 55°C to 125°C 

SN74ALS874,SN74ALS876 ....................... OOeto70oe 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50 °e 

recommended operating conditions 

SN54ALS874 SN74ALS874 

SN54ALS876 SN74ALS876 UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -1 -2.6 mA 

10l low-level output current 12 24 mA 

fclock Clock frequency 0 25 0 30 MHz 

PRE or ClR low 10 10 

tw Pulse duration ClK high 20 , 16.5 ns 

ClK low 20 16.5 

Setup time Data 15 15 
tsu 

before ClKt PRE or ClR inactive 10 10 
ns 

th Hold time, data after ClK t 4 0 ns 

TA Operating free-air temperature - 55 125 0 70 °e 

electrical characteristics over recommended operating free· air temperature range (unless otherwise noted) 

SN54ALS874 SN74AlS874 

PARAMETER TEST CONDITIONS SN54AlS876 SN74AlS876 UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, IOH = -0.4 mA vee- 2 vee- 2 

VOH Vee = 4.5 V, IOH = -1 mA 2.4 3.3 V 

Vee = 4.5 V, IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V, IOl = 12 mA 0.25 0.4 0.25 0.4 
Val V 

VCC = 4.5 V, IOl = 24 mA 0.35 0.5 

10ZH Vee = 5.5 V, Va = 2.7 V 20 20 p.A 

10Zl Vce - 5.5 V, Vo - 0.4 V -20 -20 p.A 

II Vce - 5.5 V, VI - 7 V 0.1 0.1 mA 

IIH Vce - 5.5 V, VI - 2.7 V 20 20 p.A 

III Vce = 5.5 V, VI = 0.4 V -0.2 -0.2 mA 

lot Vce = 5.5 V, Va = 2.25 V -15 -70 -15 -70 mA 

1 Outputs high 14 21 14 21 

lee Vce = 5.5 V 1 Outputs low 18 29 18 29 mA 

.1 Outputs disabled 20 31 20 31 

t All typical values are at Vee = 5 V, T A = 25°C. 

~The output conditions have been chosen to produce a current that closely approximates one half of the true short· circuit output current. lOS' 
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TYPES SN54ALS874, SN54ALS876 
SN74ALS874, SN74ALS876 
DUAL 4·81T D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

• ALS874 switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

fmax 
tpLH 

CLK 
tpHL 

Any Q 

tpHL CLR Any Q 

tpZH 5C 
tpZL 

Any Q 

tpHZ 
DC 

tPLZ 
AnyQ 

• ALS876 switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

fmax 
tpLH 

CLK Any Q 
tPHL 

tpHL PRE Any Q 

tpZH 
OC Any Q 

tpZL 

tpHZ 
DC Any Q 

tpLZ 

NOTE 1: For load circuit and voltage waveforms, see page 1·12. 
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Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

TA = MIN to MAX 

SN54ALS874 SN74ALS874 

MIN MAX MIN MAX 

25 30 

4 15 4 14 

4 15 4 14 

6 22 6 19 

4 21 4 18 

4 21 4 18 

2 10 2 8 

3 15 3 13 

Vec = 4.5 V to 5.5 V, 

CL = 50 pF, 

R1 = 500 Q, 

R2 = 500 Q, 

TA = MIN to MAX 

SN54ALS876 SN74ALS876 

MIN MAX MIN MAX 

25 30 

4 15 4 14 

4 15 4 14 

6 22 6 19 

4 21 4 18 

4 21 4 18 

2 10 2 8 

3 15 3 13 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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MHz 

ns 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 

ns 
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TYPES SN54ASB74, SN54ASB76, SN74ASB74, SN74ASB76 
DUAL 4·BIT D·TYPE EDGE·TRIGGERED FLlP·FLOPS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ASB74, SN54ASB76 ..................... - 55 °e to 125 °e 

SN74ASB74,SN74ASB76 ......................... QOCto7Qoe 
Storage temperature range 

recommended operating conditions 

SN54AS874 SN74AS874 

SN54AS876 SN74AS876 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 rnA 

IOl low-level output current 32 48 rnA 

fclock elock frequency a 100 a 125 MHz 

PRE or elR low 3 2 

tw Pulse duration elK high 4 3 ns 

elK low 5 4 

Setup time Data 2.5 2 
tsu 4 

ns 
before elK t PRE or elR inactive 5 

th Hold time, data after elKt 1 1 ns 

TA Operating free-air temperature -55 125 a '70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) C/) 

SN54AS874 SN74AS874 

PARAMETER TEST CONDITIONS SN54AS876 SN74AS876 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18'mA -1.2 -1.2 

Vee = 4.5 V to 5.5 V, IOH = -2 rnA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, IOH = -12 rnA 2.4 3.2 

Vee = 4.5 V, IOH = -15 rnA 2.4 3.3 

VOL 
Vee = 4.5 V, 10l = 32 rnA 0.25 0.5 

vee;' 4.5 V, 10l = 48 rnA 0.35 0.5 

IOZH Vee = 5.5 V, Va = 2.7 V 50 50 

10Zl Vee = 5.5 V, Va = 0.4 V -50 -50 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 
D -3 -2 

III 
All other 

Vee = 5.5 V, VI = 0.4 V 
-0.5 -0.5 

10:1: Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 

Outputs high 82 133 82 133 

'AS874 Outputs low 92 149 92 149 

lee Vee = 5.5 V 
Outputs disabled 100 160 100 160 

Outputs high 88 142 142 88 
'AS876 Outputs low 94 150 94 150 

Outputs disabled 100 160 100 160 

t All typical values are at Vee; 5 V, TA ; 25°e. 
:t:The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54AS874, SN54AS876, SN74AS874, SN74AS876 
DUAL 4·BIT D·TYPE EDGE·TRIGGERED FLlp·FLOPS 

• AS874 switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

Rl = 500 n. 
R2 = 500 n. 
TA = MIN to MAX 

SN54AS874 SN74AS874 

~ 
» 
r­
CA 

» 
2 
C 
» 
CA 
C') 

:JJ 
C') 
c 
=i 
CA 

f max 
tpLH 

CLK 
tpHL 

tpHL CLR 

tpZH 
OC 

tpZL 

tpHZ 6C 
tpLZ 

• AS876 switching characteristics (see Note 1) 

FROM 
PARAMETER 

(INPUT) 

f max 
tpLH 

CLK 
tpHL 

tpHL PRE 

tpZH 
OC 

tpZL 

tPHZ 
OC 

tPLZ 

NOTE 1: For load circuit and voltage waveforms, see page 1·12. 

Any Q 

Any Q 

Any Q 

Any Q 

TO 

(OUTPUT) 

Any Q 

Any Q 

Any Q 

Any Q 
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MIN MAX MIN 

100 125 

3 11.5 3 

4 12.5 4 

4 11 4 

2 8 2 

3 11.5 3 

2 7 2 

2 8.5 2 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

Rl = 500 n. 
R2 = 500 n. 
TA = MIN to MAX 

SN54AS876 SN74AS876 

MIN MAX MIN 

100 125 

3 11.5 3 

4 12.5 4 

4 11 4 

2 8 2 

3 11.5 3 

2 7 2 

2 7 2 

POST OFFICE BOX 225012 • OALLAS, TEXAS 75265 

MAX 

8.5 

10.5 

9.5 

7 

10.5 

6 

7.5 

MAX 

8.5 

10.5 

9.5 

7 

10.5 

6 

6 

UNIT 

MHz 

ns 

ns 

ns 

ns 

UNIT 

MHz 

ns 

ns 

ns 

ns 
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TYPES SN54AS877, SN74AS877 
8·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

• Included among the Package Options Are Com· 
pact, 24-Pin, 300-mil-Wide Dips and Both 28-
Pin Plastic and Ceramic Chip Carriers 

• Buffered 3-State Outputs Drive Bus Lines 
Directly 

• Cascadable to n-Bits 

• Eight Selectable Transceiver/Port Functions: 

- A to B or B to A 
- Register to A or Register to B 
- Shifted to A or Shifted to B 
- Off-Line Shifts (A and B Ports in High-

Impedance State) 
- Register Clear 

• Particularly Suitable for Use in Signature­
Analysis Circuitry 

• Serial Register Provides: 

- Parallel Storage of Either A or B Input Data 
- Serial Transmission of Data from Either 

A or B Port 

o Dependable Texas Instruments Quality and 
Reliability 

description 

02661, DECEMBER 1982 - REVISED DECEMBER 1983 

SN54AS877 •••• JT PACKAGE 
SN74AS877 •••• NT PACKAGE 

(TOP VIEW) 

so VCC 
S1 CLK 
S2 SERIN 
A1 81 
A2 82 
A3 83 
A4 84 
A5 85 
A6 86 
A7 87 
A8 88 

GND-.... __ ...r- 08 

SN54AS877 •••• FH PACKAGE 
SN74AS877 •••• FN PACKAGE 

(TOP VIEW) 

4 3 2 1 282726 

121314151617 18 

NC - No internal connection, 

B1 
B2 
B3 

NC 
B4 

B5 
B6 

The' AS877 features two 8-bit I/O ports (A 1-A8 and 81-88), an 8-bit parallel-load, serial-in, parallel-out shift register, 
and control logic_ With these features, this device is capable of performing eight selectable transceiver or port functions, 
depending on the state of the three select lines SO, 51, and S2. These functions include: transferring data,from port A to 
port 8 or vice versa (i.e., the transceiver function)! transferring data from the register to either port, serial shifting data 
to either port, performing off-line shifts (with A and 8 ports in high-impedance state), and clearing the register. Syn­
chronous parallel loading of the internal register can be accomplished from either port on the positive transition of the 
clock while serially shifting data in via the SERIN input. The 'AS877 is ideally suited for applications needing signature­
analysis circuitry to enhance system verification and/or fault analysis. All serial data, is shifted right. All outputs are 
buffer-type outputs designed specifically to drive bus lines directly and all are 3-state except for 08, which is a totem­
pole output. 

The 5N54AS877 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74AS877 is characterized for operation from O°C to 70°C. 

PRODUCT PREVIEW Copyright © 1982 by Texas I nstruments Incorporated 
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TYPES SN54AS877. SN74AS877 
8·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

FUNCTION TABLE 

MODE PORT 
CLOCK SERIN A1 01 B1 A2 02 B2 A303B3 A4 04 B4 A5 05 B5 A6 06 B6 A7 07 B7 AS OSBS 

S2 S1 SO FUNCTION 

L L L H or L X Zan Al Zan A2 Z 0nA2 Z 0nA4 ZOnAS ZOnA6 ZOnA7 ZOn AS 
ATO 8 

L L L t X ZAl Al ZA2A2 ZA3 A3 Z A4A4 Z AS AS ZA6A6 ZA7 A7 ZA8A8 

L L H H or L X 81 On Z 820n Z 83 On Z 84 On Z 8S On Z 860n Z 87 On Z 88 On Z 
8TOA 

L L H t X 81 81 Z 8282 Z 8383 Z 8484 Z 8S 8S Z 8686 Z B7 B7 Z 88 B8 Z 

L H L H or L X X On 01 X On 02 X On 03 X On 04 X On OS X On 06 X 0n07 X On 08 

L H L t X ZAl Al ZA2A2 ZA3 A3 Z A4A4 Z ASAS ZA6A6 Z A7 A7 Z A8A8 
ON TO BN 

L H H H or L X 010n X 020n X 030n X 040n X OSOn X 06 On X 070n X 08 On X 

L H H t X 81 Bl Z B2 82 Z 8383 Z 8484 Z B5 8S Z 86 B6 Z B7 B7 Z 88 B8 Z 
ON TO AN 

H L L H or L X Z On 01 ZOn 02 Z On 03 Z On 04 Z On 05 ZOn 06 Z On 07 Z On 08 SHIFT 

H L L t H ZHH Z0101 Z0202 Z 03 03 Z 0404 ZOSOS Z0606 Z 07 07 TO 

H L L t L ZLL Z0101 Z 0202 Z 0303 Z 0404 ZOSOS Z 06 06 Z 07 07 8 

H L H H or L X 01 On Z 020n Z 030n Z 04 On Z OSOn Z 06 On Z 07 On Z 080n Z SHIFT 

H L H t H HHZ 0101 Z 0202Z 0303 Z 0404Z OS OS Z 0606 Z 0707 Z TO 

H L H t L LLZ 0101 Z 0202Z 0303Z 0404Z OSOSZ 0606 Z 0707 Z A 

H H L HorL X Z On Z Z On Z Z On Z Z On Z Z On Z Z On Z Z On Z Z On Z 

H H L t H ZHZ ZOl Z Z 02 Z Z 03 Z Z 04 Z Z OS Z Z 06Z Z07Z SHIFT 

H H L t L ZLZ ZOl Z Z 02Z Z 03 Z Z 04Z Z OSZ Z 06Z Z07Z 

H H H H or L X ZOn Z Z On Z Z On Z ZOn Z Z On Z Z On Z Z 0nZ Z On Z 
CLEAR 

H H H t X Z LZ ZLZ ZLZ ZLZ ZLZ ZLZ ZLZ ZLZ 

n ~ level of 0n(n ~ 1. 2 ••• 8) established on most recent t transition of eLK. 01 thru 08 are the shift register outputs; oniy 08 is available 
externallv. The double inversions that take place as data travels from port to port are ignored in this table. 

logic symbol 
so 
S1 

S2 

ClK 

SERIN 

A1 

A2 

A3 

A4 

A8 

(1) 

Pin numbers shown are for JT and NT packages. 

;;'1 

[PORT CONTROLLER) 

SRG8 

11 

(0/2)100 

12 

13 (1/3)100 

1=0 

(0/2)100 

15 

16 (1/3)100 

1=0 

(0/2)100 

33 

(1/3)100 

(21) 

B1 

Z14 

(20) 
B2 

0 

2/4 

Z17 
(19) 

B3 
(18) 

(17) :: 
(16) 

B6 
(15) B7 

;;'1 
(14) 

(0/2/4) [>\7 B8 

0 234 

2/4 35 (13) 08 

235 
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logic diagram (positive logic) 

1283 

TYPES SN54AS877, SN74AS877 
8·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

(21) 
»-+-+-Bl 

FOUR IDENTICAL CHANNELS NOT SHOWN 

INPUTS/OUTPUTS NOT SHOWN: 
(6) A3 (19) B3 
(7) A4 (lS) B4 
(S) A5 (17) B5 
(9) A6 (16) B6 

(13) 
~--------------------~L-------------------as 
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TYPES SN54AS877, SN74AS877 
8·81T UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

absolute maximum ratings over free·air temperature range 

Supply voltage, Vee ............................................................ 7 V 
Input voltage: All inputs ......................................................... 7 V 

I/O ports ......................................................... 5.5 V 
Voltage applied to a disabled 3·state output ............................................. 5.5 V 
Operating free-air temperature range: SN54AS877 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -55°e to 125°e 

SN74AS877 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. oOe to 700e 
Storage temperature range ................................................ _65° e to 150° e 

recommended operating conditions 

SN54AS877 SN74AS877 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

V,H High-level input voltage 2 2 V 

V,l low-level input voltage O.S O.S V 

IOH High-level output current 
Al-AS, Bl-B8 -12 -15 

mA 
08 -2 -2 

Al-AS, Bl-B8 32 48 
IOl low-level output current mA 

08 20 20 

fclock Clock frequency MHz 

tw Duration of clock pulse ns 

Al-A8, Bl-BS 

tsu Setup time before elK I SERIN ns 

50,51,·52 

Al-AS, Bl-B8 
0 0 

th Hold time, data after ClK I SERIN ns 

50,51,52 0 0 

TA Operating free-air temperature -55 125 0 70 °c 

2 Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54AS877, SN74AS877 
8-BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS877 SN74AS877 
PARAMETER TEST CONDITIONS 

MIN Typt MAX MIN Typt MAX 
UNIT 

VIK Vee = 4.5 V. II = -18 rnA -1.2 -1.2 V 

A1-A8 Vee = 4.5 V. IOH = -12 rnA 2.4 3.2 

VOH 81-88 Vee = 4.5 V. IOH = -15 rnA 2.4 3.3 V 

All outputs Vee = 4.5 V to 5.5 V. IOH = -2 rnA Vee- 2 Vee- 2 

Vee - 4.5 V. IOl - 32 rnA 0.25 0.5 

VOL 
All outputs except Q8 

Vee = 4.5 V. IOl = 48 rnA 0.35 0.5 V 

Q8 Vee = 4.5 V. IOl = 20 rnA 0.25 0.5 0.25 0.5 

50.51.52 0.3 0.3 

II ClK and 5ERIN 
VCC = 5.5 V. VI = 7 V 

0.1 0.1 rnA 

A1-A8.81-88 VCC = 5.5 V. VI = 5.5 V 0.2 0.2 

50.51.52 60 60 

IIH ClK and 5ERIN VCC = 5.5 V. VI = 2.7 V 20 20 p.A 

A1-A8.81-88:1: 70 70 

50.51.52 -2 -2 

III ClK and 5ERIN VCC = 5.5 V. VI = 0.4 V -0.3 -0.3 rnA 

A1-A8.81-88:1: -0.35 -0.35 

Except Q8 -30 -112 -30 -112 
IO§ 

Q8 
VCC = 5.5 V. Vo = 2.25 V 

-20 
rnA 

-112 -20 -112 

Ice Vcc = 5.5 V 136 136 rnA 

tAli typical values are at Vee = 5 V. TA = 25°e. 

~For 1/0 ports. the parameters IIH and III include the output currents 10ZH and 10Zl. respectively. 

§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

Cl = 50 pF. 

R1 = 500 fl. 

FROM TO R2 = 500 fl. 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS877 SN74AS877 

MIN Typt MAX MIN Typt MAX 

fmax 75 75 MHz 

tplH 9.5 9.5 
Any A port Any 8 port ns 

tpHl 8 8 

tplH 9.5 9.5 
Any 8 port Any A port 

8 8 
ns 

tpHl 

tplH Any A or 8 12 12 
50.51.52 ns 

tpHl port 12 12 

tplH Any A or 8 6.5 6.5 
elK ns 

tpHl port 12.5 12.5 

tplH 9 9 
ClK Q8 ns 

tpHl 9 9 

tpHZ 6 6 
ns 

6 tplZ Any A or 8 6 
50.51.52 

tpZH port 10 10 

tpZl 10 10 
ns 

t All typical values are at Vee = 5 V. T A = 25°e. 

NOTE1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS877, SN74AS877 
8·BIT UNIVERSAL TRANSCEIVER PORT CONTROLLERS 

TYPICAL APPLICATION DATA 

SERIAL IN 
CLK 

BUS A TO BUS B OR 
SERIAL TRANSMISSION 

I REG 
I 

I 

AI 

I 

I 

I 

IB 

I 

I 

I 
I 
/B 
I 
I 

SERIAL 
OUT 

SERIAL IN TO A PORT 

SERIAL IN _____ ---, 

CLK------. 

I 
I 
I B Hi-Z 

I 
/ 

SERIAL 
OUT 

SERIAL IN 

CLK 

BUS B TO BUS A OR 
SERIAL TRANSMISSION 

I 

I 

I B 

/ 

I 

/ 

I 
IB 

I 
I 

SERIAL 
OUT 

SERIAL IN TO B PORT 

SERIAL IN _____ --. 

CLK------, 

I 
/ 

Hi-Z I B 

/ 

I 

SERIAL 
OUT 
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TYPES SN54ALS878, SN54ALS879, SN54AS878, SN54AS879 
SN74ALS878, SN74ALS879, SN74AS878, SN74AS879 

DUAL 4·81T D·TYPE EDGE·TRIGGERED FLIP-FLOPS WITH 3·STATE OUTPUTS 

o 3-State Bus-Driving Outputs 

o Full Parallel-Access for Loading 

Cit Buffered Control Inputs 

o Choice of True or Inverting Logic 
'ALS878, 'AS878 True Outputs 
'ALS879, 'AS879 Inverting Outputs 

• Synchronous Clear 

.. Package Options Include Both Plastic and Ceramic Chip 
Carriers in Addition to Plastic and Ceramic DIPs 

o Dependable Texas Instruments Quality and Reliability 

description 
These dual 4-bit registers feature three-state outputs designed 
specifically for bus driving. This makes these devices particularly 
suitable for implementing buffer registers. 110 ports. bidirectional 
bus drivers. and working registers. 

The dual 4-bit edge-triggered flip-flops enter data on the low-to­
high transition of the clock (1 ClK and 2ClK). All types have 
individual synchronous clear inputs and output control pins for 
each group of 4-bit registers. 

The SN54AlS878. SN54AlS879. SN54AS878. and 
SN54AS879 are characterized for operation over the full military 
temperature range of - 55 °C to 125°C. The SN74AlS878, 
SN74AlS879. SN74AS878. and SN74AS879 are characteriz­
ed for operation from 0 °C to 70 oC. 

D2661. APRil 1982-REVISED DECEMBER 1983 

SN54ALS878. SN54AS878 .•. JT PACKAGE 
SN74ALS878. SN74AS878 ... NT PACKAGE 

(TOP VIEW) 

lClR 
lOC 
lDl 

2D4 10 

20C 11 

GND 12 

15 

14 

13 

VCC 
lClK 
101 
102 
103 
104 
201 
202 
203 
204 
2ClK 
2CLR 

SN54ALS878. SN54AS878 ..• FH PACKAGE 
SN74ALS878. SN74AS878 .•. FN PACKAGE 

(TOP VIEW) 

algid u 8d 0 - __ z> __ 

4 3 2 1 282726 

lD2 5 102 
103 6 103 
104 104 

NC NC 
201 201 
202 10 202 
203 11 203 

12131415161718 

~Ig ~ ~q5 ~ ~ 
NNCl ~~N 

SN54ALS879. SN54AS879 ... JT PACKAGE 
SN74ALS879. SN74AS879 ... NT PACKAGE 

(TOP VIEW) 

lCLR 24 Vce 
lac 23 lCLK 

101 3 22 101 

102 4 21 lQ2 

103 20 103 

104 19 104 

201 18 201 

202 17 202 

203 9 16 203 

204 10 15 204 

ioe 11 14 2CLK 

GNO 12 13 2CIR 

SN54ALS879. SN54AS879 •.. FH PACKAGE' 
SN74ALS879. SN74AS879 ..• FN PACKAGE 

102 5 
103 
104 

NC 
201 
202 10 

203 11 

(TOP VIEW) 

algid u 8dlo 
~~~Z>~~ 

4 3 2 1 28 2726 

12131415161718 

~Ig ~ ~Id dl~ 
NN(,!) NNN 

NC-No internal connection 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS878, SN54ALS879, SN54AS878, SN54AS879 
SN74ALS878, SN74ALS879, SN74AS878, SN74AS879 
DUAL 4·811 D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

'ALS878, 'AS878 

(EACH FLIP-FLOP) 

FUNCTION TABLES 
'ALS879, 'AS879 

(EACH FLIP-FLOP) 

INPUTS OUTPUT INPUTS OUTPUT 

OC CLR CLK D Q 

L L t X L 

L H t H H 

L H t • L L 

L H L X 00 
H X X X Z 

logic symbols 

'ALS878, 'AS878 

201 ~1;;;..0 --:;_....:....j 
202 (81 

203 (9) 

204 (10) 

logic diagrams (positiye logic) 

(221 101 

(211 102 

(201 103 

(191 104 

(181 201 

(171 202 

(161 203 
(151

204 

'ALS878, 'AS878 (EACH QUAD FLIP-FLOP) 

oc----------------~~--------~ 
CLK-----I 

CLR 

01--+--~~ 

02--t---L-~ 

03 ---t--"'--~ 

02 

03 

----04 

04----1 

Pin numbers shown are for JT and NT packages. 

OC CLR CLK D Q 

L L t X H 

L H t H L 

L H t L H 

L H L X 00 
H X X' X Z 

'ALS879, 'AS879 

'ALS879, 'AS879 (EACH QUAD FLIP-FLOP) 

oc ---------------<21 ~----~ 
CLK-----t 

CLR 

01--+-L~ 

02--t---L-~ 

04 ---"---~ 
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TYPES SN54ALS878, SN54ALS879, SN74ALS878, SN74ALS879 
DUAL 4·81T D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ........................................................ ; ..... 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .................................... : .......... 5.5 V 
Operating free-air temperature range: SN54ALS878, SN54ALS879 .................... - 55°C to 125 °e 

SN74ALS878,SN74ALS879 ....................... OOeto700e 
Storage temperature range ................................................ - 65°C to 150 °e 

recommended operating conditions 

SN54ALS878 SN74ALS878 

SN54ALS879 SN74ALS879 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 -2.6 mA 

IOL low-level output current 12 24 mA 

'AlS878 0 25 0 30 
fclock elock frequency 

25 
MHz 

, AlS879 0 20 0 

'AlS878 elK high or low 20 16.5 
tw Pulse duration 

'AlS879 elK high or low 20 
ns 

25 

Setup time Data 15 15 
tsu 

before elKt elR 20 
ns 

20 

Hold time Data 4 4 
th 

after elKt elR 0 0 
ns 

TA Operating free-air temperature -55 125 0 70 °e 

en 
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) l:: 

SN54ALS878 SN74ALS878 

PARAMETER TEST CONDITIONS SN54ALS879 SN74ALS879 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

Vee = 4.5 V to 5.5 V. IOH = -0.4 mA Vee- 2 Vee- 2 

VOH Vee = 4.5 V. IOH = -1 mA 2.4 3.3 

Vee = 4.5 V. IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V. IOl = 12 mA 0.25 0.4 0.25 0.4 
Val 

Vee = 4.5 V. IOl = 24 mA 0.35 0.5 

IOZH Vee = 5.5 V. Va = 2.7 V 20 20 

IOZl Vee = 5.5 V. Va = 0.4 V -20 -20 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 

III Vee = 5.5 V, VI = 0.4 V -0.2 -0.2 

lot Vee = 5.5 V. Va = 2.25 V -15 -70 -15 -70 

I Outputs high 14 21 14 21 

lee Vee = 5.5 V I Outputs low 18 29 18 29 

I Outputs disabled 20 31 20 31 

tAli typical values are at Vee = 5 V. TA = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54ALS878, SN54ALS879, SN74ALS878, SN74ALS879 
DUAL 4·81T D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

R1 = 5000, 

FROM TO R2 = 5000, 
UNIT PARAMETER 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS878 SN74AlS878 

SN54ALS879 SN74ALS879 

MIN MAX MIN MAX 

'ALS878 25 .30 
MHz f max 'ALS879 20 25 

tpLH Q ('ALS878) or 4 15 4 14 
eLK 

Q ('ALS879) 4 17 4 16 
ns 

tpHL 

tpZH 5C 
Q ('ALS878) or 4 22 4 20 

Q ('ALS879) 4 22 4 20 
ns 

tpZL 

tpHZ 5C 
Q ('ALS878) or 2 12 2 10 

Q ('ALS879) 3 16 3 13 
ns 

tpLZ 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

o flip·flop signal conventions 

It is TI practice to name the outputs and other inputs of a Ootype flip-flop and to draw its logic symbol based on the 
assumption of true data (0) inputs. Then outputs that produce data in phase with the data inputs are called Q and those 
producing complementary data are called Q, An input that causes a Q output to go high or a Q output to go low is called 
Preset; an input that causes a IT output to go high or a Q output to go low is called Clear. Bars are used over these pin 
names (PRE and CLR) if they are active low. 

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and 
outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary 
pin numbers are shown in parentheses. 

Pll£ CLR (5) 
Q 

ClK C1 CLK C1 
0 0 (6) Q 

etA Q 
PRE 

N9tice that Q and Q exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity 
indicators (I:::..) on PRE and eLR remain since these inputs are still active-low, but that the presence or absence of the 

! polarity indicator changes at 0, Q, and Q. Of course pin 5 (a) is still in phase with the data input 0, but now both are 
considered active-low. 
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TYPES SN54AS878, SN54AS879, SN74AS878, SN74AS879 
DUAL 4·81T D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage . . . ................................ ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54AS878, SN54AS879 .................... - 55 °e to 125 °e 

SN74AS878, SN74AS879 ....................... OOeto70oe 
Storage temperature range ................................................ - 65 °e to 150 °e 

recommended operating conditions 

SN54AS878 SN74AS878 

SN54AS879 SN74AS879 

MIN MAX 
UNIT 

NOM MAX MIN NOM 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

Vil low·level input voltage 0.8 0.8 V 

IOH High·level output current -12 -15 mA 

IOl low·level output current 32 48 mA 

fclock elock frequency 0 100 0 125 MHz 

elK low 3 2 
tw Pulse duration ns 

elK high 5 4 

Setup time Data 3 2 
tsu 

before elKt elR 6.5 5.5 
ns 

Hold time Data 3 2 
th 

after elKt elR 0 0 
ns 

TA Operating free·air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS878 SN74AS878 

PARAMETER TEST CONDITIONS SN54AS879 SN74AS879 UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

Vee = 4.5 V to 5.5 V, 10H = -2mA VCC- 2 VCC-2 

VOH Vee = 4.5 V, 10H = -12 mA 2.4 3.2 v 
Vee = 4.5 V, 10H = -15 mA 2.4 3.3 

Vee = 4.5 V, 10l = 32 mA 0.29 0.5 
VOL V 

Vee = 4.5 V 10l = 48 mA 0.33 0.5 

IOZH Vee = 5.5 V, Vo = 2.7 V 50 50 JlA 

10Zl Vee = 5.5 V, Vo = 0.4 V -50 -50 JlA 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 JlA 
0 -3 -2 

III Vee = 5.5 V, VI = 0.4 V mA 
All other -0.5 -0.5 

10+ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

Outputs high 82 132 82 132 

'AS878 Outputs low 96 155 96 155 

Vee = 5.5 V, Outputs disabled 100 160 100 160 
lee mA 

See Note 1 Outputs high 88 142 88 142 

'AS879 Outputs low 94 150 94 150 

Outputs disabled 100 160 100 160 

tAli typical values are at Vee = 5 V, TA = 25°e. 

+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

NOTE 1: lee is measured with elR and all D inputs grounded, and elK and oe at 4.5 V. 
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TYPES SN54AS878, SN54AS879, SN74AS878, SN74AS879 
DUAL 4·BIT D·TYPE EDGE·TRIGGERED FLlp·FLOPS WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

R1 = 500 n, 

PARAMETER 
FROM TO R2 = 500 n, 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS878 SN74AS878 

SN54AS879 SN74AS879 

MIN MAX MIN 

fmax 100 125 

tPlH elK 
Q ('AS878) or 3 11.5 3 

tpHl Q ('AS879) 4 12.5 4 

tpZH 
oe 

Q (' AS878) or 2 8 2 

tPZl Q ('AS879) 3 11.5 3 

tPHZ oe 
Q (' AS878) or 2 7 2 

tPlZ Q ('AS879) 2 7 2 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54ALS880, SN54AS880, SN74ALS880, SN74AS880 
DUAL 4·81T D·TYPE LATCHES WITH 3·STATE OUTPUTS 

• 3·State Buffer-Type Outputs Drive Bus-Lines Directly 

• Bus-Structured Pinout 

~ 'ALSB73 Is Alternotivo Vorsion with Noninverting 
Outputs 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These dual 4-bit registers feature three-state outputs designed 
specifically for bus driving. This makes these devices particularly 
suitable for implementing buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The dual 4-bit latches are transparent Ootype. While the latch 
enable input (1 C or 2C) is high, the Q outputs will follow the data 
(0) inputs in inverted form, according to the function table. When 
the latch enable input is taken low, the outputs will be latched. 
When PRE goes low, the Q outputs go low independently of the 
clock. The outputs are in a high-impedance state when OC 
(output control) is at a high logic level. 

The SN54ALS880 and SN54AS880 are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74ALS880 and SN74AS880 are characterized 
for operation from ooC to 70°C. 

OC 

L 

L 

L 

L 

H 

FUNCTION TABLES (EACH LATCH) 

INPUTS 

PRE ENABLE C 

L X 

H H 

H H 

H L 

X X 

D 

X 

H 

L 

X 

X 

OUTPUT 

Q 
L 

L 

H 

00 
Z 

TEXAS 
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SN54ALS880, SN54AS880 . • • JT PACKAGE 

SN74ALS880. SN74AS880 .•. NT PACKAGE 

(TOP VIEW) 

1 PRE VCC 
10C 1C 
101 101 
102 102 
103 10.3 
104 104 
201 201 
202 20.2 

20.3 
204 20.4 
20C 2C 
GNO 2PRE 

SN54ALS880,SN54AS880. 

SN74ALS880,SN74AS880. 

(TOP VIEW) 

102 
103 
104 
NC 

201 
202 
203 

.- I<J I~ U .-
010 0.. U UUIO ............... z> .......... 

4 3 2 1 282726 

12 1314151617 18 

..;tIUOUIWU..;t oozzg:NIO 
NNl!) N N 

NC - No internal connection 

FH PACKAGE 

FN PACKAGE 

25 10.2 
Hi3 
104 
NC 
20.1 
202 
20.3 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS880, SN54AS880, SN74ALS880, SN74AS880 
DUAL 4-81T OoTYPE LATCHES WITH 3-STATE OUTPUTS 

logic symbol 

logic diagram (each quad latch, positive logic) 

OC -------0(1/-----, 

C 

PRE 

01 ----+-+--4 

02 -----+-+--4 

03 ------+-+--4 

04 ---------~ 

Pin numbers shown are for JT and NT packages. 

1--__ 1.;><)---- Q4 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................. 7 V 
Voltage applied to a disabled 3-state output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.5 V 
Operating free-air temperature range: SN54ALS880, SN54AS880 ................... - 55 °e to 125°C 

SN74ALS880,SN74AS880 ....................... 0 0 Cto70oC 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50°C 
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TYPES SN54ALS88D, SN74ALS88D 
DUAL 4·81T O·TYPE LATCHES WITH 3·STATE OUTPUTS 

recommended operating conditions 

SN54ALS880 SN74ALS880 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2- 2 V 

Vil low-level input voltage 0.8 0.8 V 

10H High-level output current -1 -2.6 mA 

10l low-level output current 12 24 mA 

I PRE low 15 15 
tw Pulse duration I Enable e high 

ns 
15 15 

tsu Setup time, data before enable e + 10 10 ns 

th Hold time, data after enable e + 10 10 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS880 SN74ALS880 
PARAMETER TEST CONDITIONS 

TYpt Typt MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

Vee = 4.5 V to 5.5 V, 10H = -0.4 mA Vcc-2 vcc- 2 
VOH Vee = 4.5 V, 10H = -1 mA 2.4 3.3 

Vee = 4.5 V, 10H = -2.6 mA 2.4 3.2 

Vee = 4.5 V, 10l = 12 mA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V, 10l = 24 mA 0.35 0.5 

10ZH Vee = 5.5 V, Vo = 2.7 V 20 20 

10Zl Vee = 5.5 V, Vo = 0.4 V -20 -20 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 

III Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 
10-; Vee = 5.5 V, Vo = 2.25 V -15 -70 -15 -70 

I Outputs high 14 21 14 21 

lee Vee = 5.5 V I Outputs low 19 29 19 29 

I Outputs disabled 20 31 20 31 

t All typical values are at V CC = 5 V, T A = 25 DC. 

tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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TYPES SN54ALS880, SN74ALS880 
DUAL 4·811 D·TYPE LATCHES WITH 3·STATE OUTPUTS 

switching characteristics (see Note 1) 

Vee = 4.5 V to 5.5 V, 
eL = 50 pF, 

FROM TO 
R1 = 500 Q, 

PARAMETER R2 = 500 Q, UNIT 
(INPUT) (OUTPUT) 

TA = MIN to MAX 
SN54ALS880 SN74ALS880 

MIN MAX MIN MAX 

tPLH Q 3 23 3 20 
D 

3 15 3 
ns 

tPHL 14 

tPLH 5 
8 31 8 24 

e 
8 22 8 21 

ns 
tPHL 
tPHL PRE Q 6 24 6 21 ns 

tpZH 
OC 5 

4 21 5 18 

4 21 5 18 
ns 

tPZL 
tPHZ DC 5 

2 10 2 8 
3 15 3 13 

ns 
tPLZ 

NOTE 1: For load circuit and voltage waveforms, see page 1·12. 

o latch signal conventions 

It is TI practice to name the outputs and other inputs of a Ootype latch and to draw its logic symbol based on the 

assumption of true data (0) inputs. Then outputs that produce data in phase with the data inputs are called Q and those 
producing complementary data are called Q. An input that causes a Q output to go high or a a output to go low is called 
Preset; an input that causes a Q output to go high or a Q output to go low is called Clear. Bars are used over these pin 

names (PRE and CLR) if they are active low. 

In some applications it may be advantageous to redesignate the data input D. In that case all the other inputs and 

outputs should be renamed as shown below. Also shown are corresponding changes in the graphical symbol. Arbitrary 

pin numbers are shown in parentheses. 

PRE 

C 

o 
CLR 

S 

C1 
10 

R 

(5) Q 

(6) a. 

CLR 

C 

i5 

PRE 

R 
C1 

(5) 
Q 

10 

s 
(6) 

'Q 

Notice that Q and a exchange names, which causes Preset and Clear to do likewise. Also notice that the polarity 

indicators (1:::..) on PRE and CLR remain since these inputs,are still active-low, but that the presence or absence of the 
polarity indicator changes at D, Q, and O. Of course pin 5 (0) is still in phase with the data input D, but now both are 

considered active-low. 
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TYPES SN54AS880, SN74AS880 
DUAL 4-81T D-TYPE LATCHES WITH 3-STATE OUTPUTS 

recommended operating conditions 

SN54AS880 SN74AS880 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOl low-level output current 32 48 mA 

I PRE low 4.5 3.5 
tw Pulse duration ns I Enable e high 3.5 2.5 

tsu Setup time, data before enable e~ 2 2 ns 

th Hold time, data after enable e~ 1 1 ns 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS880 SN74AS880 
PARAMETER TEST CONDITIONS 

MIN Typt Typt 
UNIT 

MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 

Vee = 4.5 V to 5.5 V, IOH = -2 mA Vee- 2 Vee- 2 

VOH Vee = 4.5 V, IOH = -12 mA 2.4 3.2 V 

Vee = 4.5 V, IOH = -15 mA 2.4 3.3 

Vee = 4.5 V, IOl = 32 mA 0.30 0.5 
Val V 

Vee = 4.5 V, IOl =48 mA 0.35 0.5 

IOZH Vee = 5.5 V, Va = 2.7 V 50 50 p.A 

IOZl Vee = 5.5 V, Va = 0.4 v -50 -50 p.A 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 p.A 

III Vee = 5.5 V, VI = 0.4 V -0.5 -0.5 mA 

lot Vee = 5.5 V, Va = 2.25 V -30 -112 -30 -112 mA 

I Outputs high 73 118 73 118 

lee Vee = 5.5 V I Outputs low 76 122 76 122 mA 

I Outputs disabled 86 137 86 137 

tAli typical values are at Vee = 5 V, TA = 25°e. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPES SN54AS880, SN74AS880 
DUAL 4·81T o·TYPE LATCHES WITH 3·STATE OUTPUTS 

'ALS465 switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tPLH 
0 Q 

tpHL 

tpLH 
C Q 

tpHL 

tpHL PRE il 
tpZH OC Q 
tpZL 

tpHZ OC IT 
tPLZ 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 

2-648 TEXAS 
INSTRUMENlS 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 n. 

R2 = 500 n. 

TA = MIN to MAX 

SN54AS880 SN74AS880 

MIN MAX MIN MAX 

4 11 4 9.5 

4 9 4 8.5 

6 14 6 11.5 

4 10 4 8 

4 11.5 4 10 

2 8 2 7.5 

4 11 4 10 

2 8 2 6.5 

2 9 2 8 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 
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TYPES SN54AS881A. SN74AS881A 
ARITHMETIC LOGIC UNITSIFUNCTION GENERATORS 

• The 'AS881A is Offered in 300-mil DIPS and 
is Available in Both Plastic and Ceramic Chip 
Carriers 

• Full Look-Ahead for High-Speed Operations 
on Long Words 

• Arithmetic Operating Modes: 
Addition 
Subtraction 
Shift Operand A One Position 
Magnitude Comparison 
Plus Twelve Other Arithmetic Operations 

• Logic Function Modes 
Exclusive-OR 
Comparator 
AND,NAND,OR,NOR 
'AS881A Provides Status Register Checks 
Plus Ten Other Logic Operations 

• Dependable Texas Instruments Quality and 
Reliability 

logic symbol 

so 
(6) 

51 
(5) 

52 
(4) 

53 
(3) 

M 
(8) 

Cn 
(7) 

AO 
BO 
Al 
Bl 
A2 

82 

A3 

83 

O} ALU 
(0 ••• 15) CP 

Mt, (0 ... 15) CG 

6(P=QI~ 

4 (0 ... 151 CO 

(2) 

(4) 

(8) 

Pin numbers shown are J, JT, N and NT packages. 

P 
G 
A=B 

Cn+4 

FO 

02661, DECEMBER 1982-REVISED DECEMBER 19B3 

5N54A5181A ... J OR JT PACKAGE 

5N54A5881A, .. JT PACKAGE 

5N74A5181A. , . N OR NT PACKAGE 

5N74A5881A ... NT PACKAGE 

(TOP VIEW) 

80 VCC 
AO A1 
S3 81 
S2 A2 
S1 82 
SO A3 
Cn 83 
M G 

Fa Cn +4 
F1 p 
F2 A=B 

GND F3 

5N54A5181A, 5N54A5881A ... FH PACKAGE 

5N74A5181A, 5N74A5881A ... FN PACKAGE 

NC 

Cn 
M 

Fa 11 

'A5181A, 'A5881A 

(TOP VIEW) 

U 
("I) 0 0 U u..-..-
cnl<Clal z > I<C lal 

4 3 2 1 282726 

12 131415161718 

IU:::I~ ~ ~112 ~Ia. 
(!) <C 

NC-No internal connection 

A2 
82 
A3 
NC 

83 
G 
Cn +4 

For complete information on the SN54AS881A and the SN74AS881A, see page 

ADVANCE INFORMATION Copyright © 1982 by Texas Instruments Incporated 
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• Directly Compatible with the New' AS 181 A 
and 'AS881A ALU's 

• Included among the Package Options Are 
Compact, 24-Pin, 300-mil-Wide DIPs and 
Both 28-Pin Plastic and Ceramic Chip Car­
riers 

• Capable of Anticipating the Carry Across a 
Group of Eight 4-Bit Binary Adders 

• Cascadable to Perform Look-Ahead Across 
n-Bit Adders 

• Typical Carry Time, Cn to Any Cn + i, Is Less 
Than 6 ns (CL = 15 pF) 

• Dependable Texas Instruments Quality and 
Reliability 

description 

The 'AS882 is a high-speed look-ahead carry 
generator capable of anticipating the carry across a 
group of eight 4-bit adders permitting the designer to 
implement look-ahead for a 32-bit ALU with a single 
package or, by cascading' AS882's, full look-ahead 
is possible across n-bit adders. 

The SN54AS882 is characterized for operation over 
the full military temperature range of - 55 °C to 
125°C. The SN74AS882 is characterized for opera­
tion from OOC to 70°C. 

'AS882 LOGIC EQUATIONS 

Cn+8 = G1 +P1GO+P1POCn 

Cn +16 = G3+P3G2+P3P2G1 +P3P2P1GO 
+ P3P2P1 POCn 

Cn + 24 = G5 + P5G4 + P5P4G3 + P5P4P3G2 
+P5P4P3P2G1+P5P4P3P2P1GO 

+ P5P4P3P2P1 POCn 

Cn +32 = G7+P7G6+P7P6G5+P7P6P5G4 
+P7P6P5P4G3+P7P6P5P4P3G2 
+P7P6P5P4P3P2G1+P7P6P5P4P3P2P1GO 
+P7P6P5P4P3P2P1POCn 

ADVANCE INFORMATION 

TYPES SN54AS882, SN74AS882 
32·81T LOOK·AHEAD CARRY GENERATORS 

02661. DECEMBER 1982-REVISED DECEMBER 1983 

SN54AS882 ... JT PACKAGE 

SN74AS882 ... NT PACKAGE 

(TOP VIEW) 

CN VCC 
GO NC 
PO CN+32 
G1 P7 
P1 G7 

CN+8 P6 
G2 G6 
152 CN+24 
G3 P5 
P3 G5 

CN+16 P4 
GND G4 

SN54AS882 ... FH PACKAGE 

SN74AS882 ... FN PACKAGE 

(TOP VIEW) N 
C"l 

U + 
oOzuuuz 
1a..1(!) U Z > Z U 

4 3 2 1 282726 

12131415161718 

C"l (00 U '<t '<t L!'l 
10.. ~Z zl(!)10.. I(!) 

+(!) 
z 

U 
NC - No internal connection 

logic symbol ,..-----.., 
CPG 

COl 

C03 

C05 

C07 

(6) 

111) 

(171 

(22) 

P7 
G7 
P6 
NC 
G6 
CN+24 
P5 

Cn+8 

Cn+16 

Cn+24 

Cn+32 

Pin numbers shown are for JT and NT packages. 

Copyright © 1982 Texas Instruments Incorporated 
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TYPES SN54AS882, SN74AS882 
32·811 LOOK·AHEAD CARRY GENERATORS 

FUNCTION TABLE 

FOR Cn + 32 OUTPUT 

INPUTS 

G7 G6 G5 G4 G3 G2 61 GO 157 P6 P5 P4 

L 

X 
X 
X 
X 
X 
X 

X 

X 

65 

L 

X 

X 
X 
X 

X 

X 

63 02 

L X 

X L 

X X 
X X 
X X 

X 
L 

X 
X 
X 

X 
X 
X 
X 

G1 

X 
X 

L 

X 

X 

X X X X X 
X X X X X 
L X X X X 
X L X X X 

X X L X X 
X X X L X 
X X X X L 

X X X X X 
X X X X X 

G4 G3 G2 . G1 

X X X X 

L X X X 

X L X X 
X X L X 
X X X L 

X ·X X X 
X X X X 

FUNCTION TABLE 

FOR Cn + 16 OUTPUT 

INPUTS 

GO P3 P2 P1 PO Cn 
X X X X X X 

X L X X X X 
X L L X X X 
L L L L X X 
X L L L L H 

All other combinations 

X X X X 
X L X X 
X L L X 

X L L L 

X L L L 

X L L L 

X L L L 

L L L L 

X L L L 

All other combinations 

GO 

X 

X 
X 
X 

X 

L 

X 

FUNCTION TABLE 

FOR Cn + 24 OUTPUT 

INPUTS 

P5 P4 

X X 

L X 

L L 

L L 

L L 

L L 

L L 

All other combinations 

OUTPUT 

Cn +'16 
H 

H 

H 

H 

H 

L 

Any inputs not shown in a given table are irrelevant with respect to that output. 

X 
X 
X 

X 
L 

L 

L 

L 

L 

P3 

X 
X 

X 

L 

L 

L 

L 

2-652 TEXAS 
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153 152 

X X 
X X 
X X 
X X 

X X 

L X 

L L 

L L 

L L 

P2 

X 
X 

X 

X 

L 

L 

L 

G1 

L 

X 

X 
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X 
X 
X 

X 

X 

X 

X 
L 

L 

P1 

X 

X 

X 
X 

X 

L 

L 

GO 

X 

L 

X 

]So Cn 
X X 
X X 
X X 
X X 
X X 

X X 

X X 

X X 

L H 

PO Cn 
X X 

X X 

X X 
X X 

X X 

X X 

L H 

FUNCTION TABLE 

FOR Cn + 8 OUTPUT 

INPUTS 

P1 PO Cn 
X X X 

L X X 

L L H 

All other combinations 

OUTPUT 

Cn+32 
H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

OUTPUT 

Cn +24 
H 

H 

H 

H 

H 

H 

H 

L 

OUTPUT 

Cn+8 
H 

H 

H 

L 

1283 



logic diagram (positive logic) 

P7 
(21) 

P6 (19) 

(16) 

P4 (14) 

P3 (10) 

. (8) 

P1 
(5) 

PO (3) 

67 
(20) 

66 
(18) 

65 
(15) 

04 (13) 

63 
(9) 

il2 
(7) 

61 
(4) 

~O 
(2) 

Cn 
(11 

Pin numbers shown are for JT and NT packages. 
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TYPES SN54AS882. SN74AS882 
32·81T LOOK·AHEAD CARRY GENERATORS 

cD-
~~ 

~F=n-
~ 

i-F=I 

"-~ ~ ~ (22) 
Cn +32 

~~ ~ 

~ 
)--

~ 
r-

::::1 
)--

lJ--

-;tL 
(17) 

J 

i=f ~ 

Cn +24 

'==-=-t 
}--

~ 
)--

I -
~ 

, (11) 
Cn + 16 

.--. 

~ 
-~ 

Cn +8 

.. 
C/) 

!:: 
:::> 
u 
a: 
u 
C/) 

<t 
C 
2 
<t 
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-J 
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TYPES SN54AS882, SN74AS882 
32·81T LOOK·AHEAD CARRY GENERATORS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage ................................... " ................................ 7 V 
Operating free-air temperature range: SN54AS882 ............................... - 55 °e to 125 °e 

,SN74AS882 .................................. OOeto70oe 
Storage temperature range ............................................ ' ..... - 65 °e to 1 50 °e 

recommended operating conditions 

SN54AS882 SN74AS882 

MIN NOM MAX MIN NOM MAX 
UNIT 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -2 -2 mA 

IOL Low-level output current 20 20 mA 

TA Operating free-air temperature -55 125 0 70 °e 

2-654 TEXAS 
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TYPES SN54AS882, SN74AS882 
32·81T LOOK·AHEAD CARRY GENERATORS 

electrical characteristics over recommended operating free·air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS882 SN74AS882 

Mlr~ Typt MAX MIN Typt MAX 
UNIT 

VIK Vee = 4.5 V. II = -18 rnA -1.2 -1.2 V 

VOH Vee = 4.5 V. to 5.5 V. 10H = -2 rnA Vee- 2 Vee- 2 V 

VOL Vee = 4.5 V. 10L = 20 rnA 0.3 0.5 0.3 0.5 V 

en 0.5 0.5 

GO.G6 4 4 

Gl. G2. G4 6 6 

G3 7.5 7.5 

II 
G5 

G7 
Vee = 5.5 V. VI = 7 V 

7 7 
rnA 

4.5 4.5 

PO. Pl 2 2 

P2. P3 1.5 1.5 

P4. P5 1 1 

P6. P7 0.5 0.5 

en 0.2 0.2 

GO.G6 1.6 1.6 

Gl.G2.G4 2.4 2.4 

G3 3 3 

G5 
Vee"; 5.5 V. 

2.8 2.8 
IIH 

G7 
VI = 2.7 V rnA 

1.8 1.8 

PO. Pl 0.8 0.8 

P2. P3 0.6 0.6 

P4. P5 0.4 0.4 

P6. P7 0.2 0.2 

en -3 -3 

GO -26 -26 

Gl -37 -37 

G2 -40 -40 

G3 -47 -47 

G4 -41 -41 

G5 -44 -44 

IlL G6.G7 Vee = 5,5 V. VI = 0.4 V -28 -28 rnA 
PO -13 -13 

'Pl -11 -11 

P2 -9 -9 
P3 -8 -8 

P4 -5 -5 

15"5 -4 -4 

l5'6.15"7 -2 -2 

10:1: Vee = 5.5 V. Vo = 2.25 V -150 -150 rnA 
lee Vee = 5.5 V 72 105 72 105 rnA 

tAli typical values are at Vee = 5 V. TA = 25°e. 
*The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit, lOS' 

en 
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TYPES SN54AS882, SN74AS882 
32·BIT LOOK·AHEAD CARRY GENERATORS 

switching characteristics (see Note 11 

Vec = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
,FROM TO RL = 500 n. 

UNIT 
/INPUT) (OUTPUT) TA = MIN to MAX 

SN54AS822 SN74AS882 

MIN MAX MIN MAX 

tpd Cn Any output 4 15 4 14 

tpd P or G Cn + 8 2 9 2 8 

tpd P or G en + 16 2 9 2 8 ns 

tpd P or G en + 24 2 11 2 10 

tpd Por~ en + 32 2 13 2 12 

tpd = tPHL or tpLH' 
NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

TYPICAL APPLICATION DATA 

The application given in figure 1 illustrates how the' AS882 can implement look-ahead carry for a 32-bit ALU (in this 
case. the popular' AS881) with a single package. Typical carry times shown are derived using the standard Advanced 
Schottky load circuit with CL = 15 pF. 

A B 

PO GO 

cn 

2-656 
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• Included among the Package Options Are 
Compact, 24-Pin, 300-mil DIPs and Both 
28-Pin Ceramic and Plastic Chip Carriers 

• Latchable P Input Ports with Power-Up Clear 

• Choice of Logical or Arithmetic (2's Com· 
plement) Comparison 

• Data and PLE Inputs Utilize P-N-P Input 
Transistors to Reduce DC Loading Effects 

• Approximately 35% Improvement in AC 
Performance Over Schottky TTL while 
Performing More Functions 

• Cascadable to n-Bits while Maintaining High 
Performance . 

• 10% Less Power than STTL for an 8-Bit 
Comparison 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These advanced Schottky devices are capable of 
performing high-speed arithmetic or logic comparisons 
on two 8-bit binary or two's complement words. Two 
fully decoded decisions about words P and Q are 
externally available at two outputs. These devices are 
fully expandable to any number of bits without 
external gates_ The P > Q and P < Q outputs of a 
stage handling less-significant bits may be connected 
to the P > Q and P < Q inputs of the next stage 
handling more-significant bits to obtain comparisons 
of words of longer lengths. The cascading paths are 
implemented with only a two-gate-Ievel delay to 
reduce overall comparison times for long words. Two 
alternative methods of cascading are shown in the 
typical application data. 

TYPES SN54AS885, SN74AS885 
8·81T MAGNITUDE COMPARATORS 

D2661. DECEMBER 19B2-REVISED DECEMBER 1983 

SN54AS885 •••• JT PACKAGE 
SN74AS885 •••• NT PACKAGE 

(TOP VIEW) 

L/A 
P<OIN 
P>OIN 

07 
06 
05 
04 
03 
02 
01 
00 

GND 

1 U24 

2 23 

3 22 
4 21 

5 20 

6 19 

7 18 

8 17 

9 16 

10 15 

11 140 
12 130 

Vcc 
PLE 
P7 
P6 

P5 
P4 
P3 
P2 
P1 
PO 
P<OOUT 
P>OOUT 

SN54AS885 •.•• FH PACKAGE 
SN74AS885 .•.• FN PACKAGE 

ITOPVIEW) 

4 3 2 1 282726 

12131415161718 

~OOUI-I-O 
ddzZ:J:Jo. 

t!) 00 
dd 
~~ 

P6 

P5 
P4 
NC 

P3 
P2 
P1 

The latch is transparent when P Latch Enable (PLE) is high; the P input port is latched when PLEis low. This provides 
the designer with temporary storage for the P data word. The enable circuitry is implemented with minimal delay times 
to enhance performance when cascaded for longer words. The PLE and P and Q data inputs utilize p-n-p input tran­
sistors to reduce the low-level current input requirement to typically -0.25 mA, which minimizes de loading effects. 

The SN54AS885 is characterized for operation over the full military temperature range of _55°C to 125°C. The 
SN74AS885 is characterized for operation from O°C to 70°C. 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54AS885, SN74AS885 
8·81T MAGNITUDE COMPARATORS 

logic diagram (positive logic) 

PlE 
(23)'c1 
-r>-<: 
22) P7 
- 10 P7 

I-
P7 

21) P6 -P6 ( 
P6 

r-
20) P5 
-P5 ( 

P5 -
19) P4 - ~ 

P4 ( 

t--
P3 ( 18) P3 -

P3 
t--

P2 ( 17) P2 -
P2 

r-
Pl ( 16) Pl -

Pl 

PO 

I-
15) PO - I 

PO 
'--

I II 
07 (~ 

v 07 
~J 

06 
(5) " 06 

~ 

06 

05 
(6) ... 05 .. 

05 

04 
(7) ... 04 

04 

03 (8) " 03 

03 

02 
(9) ... 02 .. 

02 

01 
(10) ... 01 

.. 
01 

00 (11)" 00 00 

P>O in 
P<O in 
L/A ... ARITH 

(1) I ."" lOGIC 

Pin numbers sh"own are for JT and NT packages. 
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logic symbol 

Pin numbers shown are for JT and NT packages. 

COMPARISON L/A 

LOGICAL H 

LOGICAL H 

LOGICAL· H 

ARITHMETIC L 

ARITHMETIC L 

ARITHMETIC· L 

P2 

P3 

P4 
P5 

P6 

P7 

P'>O 
P<O 

QO 

01 
Q2 

03 

04 

as 
os 
07 

COMP 

FUNCTION TABLE 

DATA INPUTS INPUT 

PO.p7, 00·07 P>O 

P>O X 

P<O X 

P=Q H OR L 

PAGQ X 

QAGP X 

P=Q H OR L 

P'>O 

P<o 

TYPES SN54AS885. SN74AS885 
8-BIT MAGNITUDE COMPARATORS 

INPUT 

P<O 

X 

X 

H OR L 

X 

X 

H OR L 

P'>O 

P<O 

OUTPUTS 

P>O P<O 

H L 

L H 

HOR L H OR L 

H L 

L H 

H OR L H OR L 

·In these cases the P>O output will follow the P>O input, and the P<O output will follow the P<O Input. 
AG - arithmetically greater than 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................ 7 V 
Input voltage ................................................................. 7 V 
Operating free·air temperature range: SN54AS885 .............. , . . . . . . . . . . . . . . .. -55°C to 125°C 

SN74AS885 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. oOe to 70°C 
Storage temperature range ................................................ -65°C to 150°C 
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TYPES.SN54AS885. SN74AS885 
8·BIT MAGNITUDE COMPARATORS 

recommended operating conditions 

PARAMETER 

Vee Supply voltage 

VIH High-level input voltage 

VIL Low-level input voltage 

10H High-level output current 

10L Low-level output current 

tsu Setup time to PLE ~ 

th Hold time after PLE ~ 

TA Operating free-air temperature 

SN54AS885 

MIN NOM MAX 

4.5 5 5.5 

2 

0.8 

-2 

20 

2 

4 

-55 125 

SN74AS885 

MIN NOM MAX 
UNIT 

4.5 5 5.5 V 

2 V 

0.8 V 

-2 mA 

20 mA 

2 

4 
ns 

0 70 °e 

electrical characteristics over recommended operating free~air temperature range (unless otherwise noted) 

--l> 
r­en 
l> 
2 
C 

l> en 
o :s 
o c: 
=i cn 

PARAMETER TEST CONDITIONS 
SN54AS885 SN74AS885 

Typt Typt MIN MAX MIN MAX 

V,K Vee = 4.5 V, I, = -18 mA -1.2 -1.2 

VOH Vee = 4.5 V to 5.5V, 10H = -2 mA Vee- 2 Vee- 2 

VOL Vee = 4.5 V, 'OL = 20 mA 0.35 0.5 0.35 0.5 

" 
Vee = 5.5 V, V, = 7 V 0.1 0.1 

"H 
LlA 40 40 

Others 
Vee = 5.5 V, V, = 2.7 V 

20 20 

LlA -4 -4 

',L 
P> Qjn 

Vee = 5.5 V, V, == 0.4 V -2 -2 
P < Qjn 

P, Q, PLE -1 -1 

'0; Vee = 5.5 V, Vo = 2.25 V -20 -112 -20 -112 

lee Vee = 5.5 V. See Note 1 130 210 130 210 

t All typical values are at Vee = 5 V, T A = 25°C. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short· circuit output current, lOS. 

NOTE 1: ICC is measured with all inputs high except LlA, which is low. 

switching characteristics (see Note 2) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

PARAMETER 
FROM TO RL = 500 fl, 

TA = MIN to MAX (INPUT) (OUTPUT) 

SN54AS885 SN74AS885 

MIN Typt MAX MIN Typt MAX 

tpLH 8.5 14 8.5 13 
LlA 

tPHL 7.5 14 7.5 13 

tPLH P < Qjn P < Q, 5 10 5 8 

tpHL P> Qin P>Q 5.5 10 5.5 8 

tPLH Any P or Q 13.5 21 13.5 17.5 

tpHL Data Input 10 17 10 15 

tAli typical values are at Vee = 5 V, TA = 25°C. 
NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54AS885, SN74AS885 
8·BIT MAGNITUDE COMPARATORS 

TYPICAL APPLICATION DATA 
The ' AS885 can be cascaded to compare words longer than 8-bits. Figure 1 shows the comparison of two 32-bit words; 
however, the design is expandable to n-bits. Figure 1 shows the optimum cascading arrangement for comparing words of 
32 bits or greater. Typical delay times shown are at Vee = 5 V, T A = 25°e, and use the standard Advanced Schottky load of 
RL = 500 n, eL = 50 pF. 

PLE 

II OR L ..... _+-..;...;:~~ 

02 

03 
04 

05 

06 
(4) 

P>O (13) 

P<O (14) 

H OR L -..--...;...;;~~ 

07 (4) 

(13) 
(14) 

HOR L 

P5 (20) 

P6 (211 

P7(22) 

P>O (3) 

KO (2) 

00 (11) 

01 (10) 

02 (9) 

03 (8) 

Q4 (7) 

as (6) 

06 15) 

07 (4) 

P>O~;;...--__ _ 

P<O~~_---. 

P5 
(20) 

P6 (21) 

P7 (22) 

P>O (3) 

P<O (2) 

ao (II) 

01 (10) 

(9) 

(8) 

04 (7) 

as (6) 

06 (5) 

07 (4) 

~ 

p>O (13) 

P<O (14) 

:;0. 

FIGURE 1 - 32-BIT TO 72 (N)-BIT MAGNITUDE COMPARATOR 
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TYPES SN54AS885, SN74AS885 
8·BIT MAGNITUDE COMPARATORS 

TYPICAL APPLICATION DATA 

The method shown in Figure 2 is the fastest cascadi'ng arrangement for comparing 16-bit or 24-bit words. Typical delay times 
shown are at Vee = 5 V, T A = 25°e, and use the standard Advanced Schottky load of R L = 500 n~ eL = 50 pF. 

E~~~~~----'------------------------'------------------------' 

It) It) 

~ ~ 
::r: ::r: 

P5 (20) 

P6 (211 

P7 (22) 

P>O (13) p>o (13) MSB P>O (3) 

P<O (14) P<O (14) P<O (2) 

00 (Ill 
HORL--~----~~~ 

01 (10) 

02 02 (9) 

03 03 (8) 

04 04 (7) 

05 05 (6) 

os OS (5) 

07 (4) 07 (4) 07 (4) 
MSB 

LSP 

> 
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FIGURE 2 
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TYPES SN54ALS1000A. SN54AS1000. SN74ALS1000A. SN74AS1000 
QUADRUPLE 2·INP,",T POSITIVE·NAND BUFFERS/DRIVERS 

• 'ALS 1 OOOA is a Buffer Version of 
'ALSOOA 

• 'AS 1000 is a Driver Version of 'ASOO 

• 'AS1000 Offers High Capacitive Drive 
Capability 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input 
NAND buffers/drivers. They perform the Boolean 
functions Y = A' B or Y = A. + B in positive logic. 

The SN54ALS 1 OOOA and SN54AS 1000 are char­
acterized for operation over the full military 
temperature range of - 55°C to 125°C. The 
SN~ 4ALS 1 OOOA and SN7 4AS 1000 are character­
ized for operation from a °C to 70 °C. 

FUNCTION TABLE (each gate) 

logic symbol 

1A 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

INPUTS 

A B 

H H 

L X 

X L 

Pin numbers shown are for J and N packages. 

OUTPUT 

Y 

L 

H 

H 

TEXAS 
INSTRUMENTS 

02661. APRIL 1982-REVISED DECEMBER 1983 

SN54ALS1000A.SN54AS1000 •.. JPACKAGE 

SN74ALS1000A. SN74AS1000 •.. N PACKAGE 

(TOP VIEW) 

1A VCC 
1B 4B 
1Y 4A 
2A 4Y 
2B 3B 
2Y 3A 

GND 3Y 

SN54ALS1000A. SN54AS1000 .•. FH PACKAGE 

SN74ALS1000A. SN74AS1000 .•. FN PACKAGE 

(TOP VIEW) 

>-ou>-« 
N22MM 

(!) 

NC - No internal connection 

4A 
NC 
4Y 
NC 
3B 

Copyright © 1982 by Texas InstrOments Incorporated 
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TYPES SN54ALS1000A, SN74ALS1000A 
QUADRUPLE 2·INPUT POSITIVE·NAND BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS 1 OOOA ............................. - 55 °e to 1 25 °e 

SN74ALS1000A ................................. Ooe~70oe 
Storage temperature range ...... : ........ .' ................................. - 65 °e to 150 °e 

recommended operating conditions 

SN54ALS1000A SN74ALS1000A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

V,H High-level input voltage 2 2 V 

V,L Low-level input voltage 0.8 0.8 V 

10H High-level output current -1 -2.6 rnA 

IOL Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS1000A 

MIN TYPt MAX 

SN74ALS1000A 
UNIT 

TYPt MIN MAX 

V,K Vee = 4.5 V. 'I = -18 rnA -1.5 -1.5 V 

Vcc = 4.5 V to 5.5 V. IOH = -0.4 rnA Vee-2 Vee-2 

VOH Vce = 4.5 V. IO'H = -1 rnA 2.4 3.3 V 

Vee = 4.5 V. IOH = -2.6 rnA 2.4 3.2 

Vcc = 4.5 V. IOL = 12 rnA 0.25 0.4 0.25 0.4 
VOL 

Vec = 4.5 V. IOL = 24 rnA 
V 

0.35 0.5 

'I Vcc = 5.5 V. V, = 7 V 0.1 0.1 rnA 

"H Vce = 5.5 V. V, = 2.7 V 20 20 /AA 

I,L Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 rnA 

lot Vcc = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 rnA 

ICCH Vcc = 5.5 V. V, = 0 V 0.86 1.6 0.86 1.6 rnA 

ICCL Vcc = 5.5 V. VI = 4.5 V 4.8 7.8 4.8 7.8 rnA 

t All typical values are at VCC = 5 V. TA = 25 ac. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see Note 11 

Vee = 4.5 V t~ 5.5 V. 

CL = 50 pF. 

FROM TO RL = 500 Q. 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS1000A SN74ALS1000A 

MIN MAX MIN MAX 

tpLH 2, 10 2 8 
A orB Y ns 

tpHL 2 10 2 7 
NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54AS1000, SN74AS1000 
QUADRUPLE 2·INPUT POSITIVE·NAND DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS1 000 ............................... - 55 °e to 125 °e 

SN74AS1000 ................................... OOeto70oe 
Storage temperature range ................................................. - 65 °e to 150 °e 

recommended operating conditions. 

SN54AS1000 SN74AS1000 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -40 -48 rnA 

10L Low-level output current 40 48 rnA 

TA Operating free-air temperature - 55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

TEST CONDITIONS 
SN54AS1000 SN74AS1000 

UNIT PARAMETER 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 V 

Vee = 4.5 V to 5.5 V. 10H = -2 rnA Vcc-2 Vee- 2 

Vee = 4.5 V. 10H = -3 rnA 2.4 3.2 2.4 3.2 
VOH Vee = 4.5 V. 10H = -40 rnA 

V 
2 

Vee = 4.5 V. 10H = -48 rnA 2 
Vee = 4.5 V, 10L = 40 rnA 0.25 0.5 

VOL Vee = 4.5 V. 10L = 48 rnA 
V 

0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 IlA 

IlL Vee = 5.5 V. VI = 0.4 V -0.5 -0.5 rnA· 
10:1: Vee = 5.5 V, Vo = 2.25 V -135 -135 rnA 

leeH Vee = 5.5 V, VI = 0 V 2.1 3.5 2.1 3.5 rnA 

leeL Vee = 5.5 V. VI = 4.5 V 11.5 19 11.5 19 rnA 

t All typical values are at Vee = 5 V, TA = 25 DC. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF, 
FROM TO RL = 500 Q, 

PARAMETER 
TA = MIN to MAX 

UNIT 
(INPUT) (OUTPUT) 

SN54AS1000 SN74AS1000 

MIN MAX MIN MAX 

tpLH 1 4.5 1 3.5 
A or B Y ns 

tpHL 1 4.5 1 3.5 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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• Quad Versions of 'ALSB05 

• Buffer Version of 'ALS02 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input NOR 
buffers. They perform the Boolean functions 
Y = A + B or Y = A' B in positive logic. 

The SN54ALS1 002A is characterized for operation 
over the full military temperature range of - 55°C to 
125°C. The SN7 4ALS 1 002A is characterized for 
operation from 0 °C to 70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B V 

H X L 

X H L 

L L H 

logic symbol 

lA 
(2) ''It> 

lB 
(3) 

2A 
(5) 

2B 
(6) 

3A 
(8) 

3B 
(9) 

4A 
(11) 

4B 
(12) 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS1002A. SN74ALS1002A 
QUADRUPLE 2·INPUT POSITIVE·NOR BUFFERS 

02661, DECEMBER 19B3-REVISED DECEMBER 1983 

SN54ALS1002A .•• J PACKAGE 

SN74ALS1002A ••• N PACKAGE 

(TOP VIEW) 

18 

28 

VCC 
4Y 
48 
4A 
3Y 
38 

~ __ --...-3A 

SN54ALS1002A ..• FH PACKAGE 

SN74ALS1002A ••• FN PACKAGE 

(TOP VIEW) 

U 

~~~~~ 

18 4 48 
. NC 5 NC 

2Y 6 4A 
NC 7 NC 
2A 8 3Y 

COQU<!CO 
NZZMM 

t9 

NC-No internal connection 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS1002A, SN74ALS1002A 
QUADRUPLE 2·INPUT POSITIVE·NOR BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AlS 1 002A ............................. - 55 °e to 125 °e 

SN74AlS1002A .............. ; .................. 00eto70 0e 
Storage temperature range ................................................. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54AlS1002A SN74AlS1002A 
UNIT 

MIN NOM MAX MIN NOM MAX 

VCC Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -1 -2.6 mA 

IOL Low-level output current 12 24 mA 

TA Operating free-air temperature -55 125 a 70 DC 

electrical characteristics over recommended operating free-air temperature range (u~less otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AlS1002A SN74AlS1002A 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vce = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, 10H = -0.4 mA Vee-2 Vee-2 

VOH Vee = 4.5 V, 10H = -1 mA 2.4 3.3 V 

Vee = 4.5 V. IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V, 10L = 12 mA 0.25 0.4 0.25 0.4 
VOL 

Vee = 4.5 V. 10L = 24 mA 
V 

0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI=2.7V 20 20 /AA 

IlL Vec = 5.5 V. VI = 0.4 V -0.1 -0.1 mA 

10* Vec = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

ICCH Vec = 5.5 V. VI = OV 1.7 2.8 1.7 2~8 mA 

leCL Vec = 5.5 V. VI = 4.5 V 5.6 9 5.6 9 mA » tAli typical values are at VCC = 5 V. TA = 25°C. u> *The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current. lOS. 

C") switching characteristics (see Note 11 

:il 
C") 
c 
=i en 

PARAMETER 

tPLH 

tpHL 

FROM 

(INPUT) 

A or B 

TO 

(OUTPUT) 

Y 

NOTE 1. For load circuit and voltage waveforms. see page 1 12. 

2-668 TEXAS 
INSTRUMENTS 

Vee = 4.5 V to 5.5 V, 

el = 50 pF, 

Rl = 500 Q, 

TA = MIN to MAX 

SN54AlS1002A SN74AlS1002A 

MIN MAX MIN MAX 

2 10 2 8 

2 10 2 7 
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• Buffer Version of ' ALS03A 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas instruments Quality and 
Reliability· 

description 

These devices contain four independent 2-input 
NAND buffers. They perform the Boolean functions 
y = A' B or Y = A + B in positive logic. The open­
collector outputs require. pull-up resistors to perform 
correctly. They may be connected to other open­
collector outputs to implement active-low wired-OR 
or active-high wired-AND functions. Open-collector 
devices are often used to generate higher VOH 
levels. 

The SN54ALSl 003A is characterized for operation 
over the full military temperature range of - 55°C to 
1 25°C. The SN7 4ALS 1 003A is characterized for 
operation from 0 °C to 70°C. 

logic' symbol 

1A 

18 

2A 

28 

3A 

38 

4A 

48 

fUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B y 

H H L 

L X H 

X L H 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS1003A, SN74ALS1003A 
QUADRUPLE 2·INPUT POSITIVE·NAND BUFFERS 

WITH OPEN·COLLECTOR OUTPUTS 
02661, APRIL 1982-REVISED DECEMBER 1983 

SN54ALS1003A ••• J PACKAGE 

SN74ALS1003A ••. N PACKAGE 

(TOP VIEW) 

1A Vee 
1B 4B 
1Y 4A 

2A 4Y 
2B 3B 
2Y 3A 

GND 3Y 

SN54ALS1003A •.. FH PACKAGE 

SN74ALS1003A ... FN PACKAGE 

(TOP VIEW) 

U 
ID<iUUID 
.......... z>-.t 

NC - No internal connection 

4A 
NC 
4Y 
NC 
3B 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS1003A, SN74ALS1003A 
QUADRUPLE 2·INPUT POSITIVE·NAND BUFFERS 
WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted), 

Supply voltage. Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Off-state output voltage ' ............................................................. 7 V 
Operating free-air temperature range: SN54ALS 1 003A ............................. - 55 °e to 1 25 °e 

SN74ALS1003A ................................. 0 °e to 70 °e 
Storage temperature range ................................................. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54ALS1003A SN74ALS1003A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 a 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS1003A 

MIN TYPt MAX 

SN74ALS1003A 

MIN TYPt MAX 
UNIT 

VIK Vec = 4.5 V, II = -18 rnA -1.5 -1.5 V 

IOH Vec = 4.5 V. VOH = 5.5 V 0.1 0.1 rnA 

VOL 
Vec = 4.5 V. IOL = 12 rnA 0.25 0.4 0.25 0.4 

VCC = 4.5 V, 10l = 24 rnA 0.5 
V 

0.35 

II VCC = 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH VCC = 5.5 V, VI = 2.7 V 20 20 j./A 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

lecH Vee = 5.5 V, VI = a V 0.86 1.6 0.86 1.6 rnA 

lecl Vee = 5.5 V, VI = 4.5 V 4.8 7.8 4.8 7.8 rnA 

tAli typical values are at Vee = 5 v, TA = 25°e 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

FROM TO RL = 680 Q 
PARAMETER UNIT 

(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS1003A SN74ALS1003A 

MIN MAX MIN MAX 

tplH 10 40 10 33 

tpHL 
A or B Y ns 

2 18 2 12 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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TYPES SN54ALS1004, SN54AS1004, SN74ALS1004, SN74AS1004 
HEX INVERTING DRIVERS 

• 'AS 1004 Offers High Capacitive-Drive 
Capability 

• Driver Version of 'ALS04 and' AS04 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent inverting 
drivers. They perform the Boolean function Y = A. 

The SN54ALS1 004 and SN54AS1 004 are charac­
terized for operation over the full military temperature 
range of -55 DC to 125 DC. The SN74ALS1004 
and SN74AS1004 are characterized for operation 
from 0 DC to 70 DC. 

logic symbol 

1A 

2A 

3A 

4A 

SA 

6A 

FUNCTION TABLE 
(each inverter) 

INPUT OUTPUT 

A Y 

H L 

L H 

Pin numbers shown are for J and N packages. 

02661. APRIL 1982-REVISED DECEM8ER 1983 

SN54ALS1004. SN54AS1004 ... J PACKAGE 

SN74ALS1004. SN74AS1004 ... N PACKAGE 

(TOP VIEW) 

1A VCC 
1Y 6A 
2A 6Y 
2Y 5A 
3A 5Y 
3Y 4A 

SN54ALS1004. SN54AS1004 ••• FH PACKAGE 

SN74ALS1004. SN74AS1004 .•. FN PACKAGE 
(TOP VIEW) 

2A 
NC 

2Y 
NC 

3A 

u 
>-<!uu<! ........ z>co 

NC-No internal connection 

BY 
NC 

5A 
NC 

5Y 

Copyright © 1983 by Texas Instruments Incorporated 
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TYPES SN54ALS1004, SN74ALS1004 
HEX INVERTING DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............•.................................................. 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS1 004 .............................. - 55 °e to 125 °e 

SN74ALS1004 .................................. 00eto700e 
Storage temperature range ................................................. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54ALS1004 SN74ALS1004 

MAX MIN 
UNIT 

MIN NOM NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 
V,H High·level input voltage 2 2 V 
V,L Low·level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOl low-level output current 12 24 mA 
TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS1004 SN74ALS1004 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

V,K Vee = 4.5 V, " = -18 mA -1.5 -1.5 V 
Vee = 4.5 V to 5.5 V. IOH = ':"0.4mA Vee-2 Vee-2 

Vee = 4.5 V. IOH = -3 mA 2.4 3.2 2.4 3.2 
VOH Vee = 4.5 V. IOH = -12 mA 2 

V 

Vee = 4.5 V. IOH = -15mA 2 

VOL 
Vee = 4.5 V. IOl = 12 mA 0.25 0.4 0.25 0.4 
Vee = 4.5 V. IOl = 24 mA 

V 
0.35 0.5 

" 
Vee = 5.5 V. V, = 7 V 0.1 0.1 mA 

"H Vee = 5.5 V. V, = 2.7 V 20 20 /JA 

',l Vee = 5.5 V. V, = 0.4 V -0.1 -0.1 mA 
lot Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 mA 

leeH Vee = 5.5 V. V, = 0 V 0.84 3 0.84 3 mA 

leel Vee = 5.5 V. V, = 4.5 V 7 12 7 12 mA 
tAli typical values are at Vee = 5 V. TA = 25°e. 
*The output conditions hava been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q. 

/INPUT) (OUTPUT) TA = MIN to MAX 
UNIT 

SN54ALS1004 SN74ALS1004 
MIN MAX MIN MAX 

tPlH 
'A 

1 9 1 7 

tPHl 
Y ns 

1 8 1 6 
NOTE 1. For load CirCUit and voltage waveforms. see page 1-12. 
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TYPES SN54AS1004, SN74AS1004 
HEX INVERTING DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. Vee ............................................................... 7 V 
Input voltage .............................. " .................................... 7 V 
Operating free-air temperature range: SN54AS 1004 ............................... - 55 °C to 1 25 °e 

SN74AS1 004 ................................... ooe to 70 0 e 
Storage temperature range ................................................. - 65 °C to 1 50 °e 

recommended operating conditions 

SN54AS1004 SN74AS1004 

MAX MAX 
UNIT 

MIN NOM MIN NOM 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

10H High-level output current -40 -48 mA 

10l low-level output current 40 48 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS1004 SN74AS1004 

MAX TYPt MIN TYPt MIN MAX 

VIK Vee = 4.5 V. II = -18 mA -1.2 -1.2 
Vee = 4.5 V to 5.5 V. 10H = -2 mA Vee- 2 Vee-2 

Vee = 4.5 V. 10H = -3 mA 2.4 3.2 2.4 3.2 
VOH Vee = 4.5 V. 10H = -40mA 2 

Vee = 4.5 V. 10H = -48 mA 2 

VOL 
Vee = 4.5 V. 10l = 40 mA 0.25 0.5 
Vee = 4.5 V. 10l = 48 mA 0.35 0.5 

II Vee - 5.5 V. VI - 7 V 0.1 0.1 

IIH Vee = 5.5 V. VI = 2.7V 20 20 

III Vee - 5.5 V. VI - 0.4 V -0.5 -0.5 

10* Vee = 5.5 V. Vo = 2.25 V -135 -135 

leeH Vee = 5.5 V. VI = OV 3.2 5 3.2 5 

leel Vee - 5.5 V. VI = 4.5 V 17.2 28 17.2 28 

tAli typical values are at Vee = 5 V. TA = 25°C. 
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tplH 
A or8 

tpHl 
Y 

NOTE 1: For load circuit and voltage waveforms. see page '-12. 

TEXAS 
INSlRUMENTS 

Vcc = 4.5 V to 5.5 V. 

Cl = 50 pF. 

Rl = 500 Q. 

TA = MIN to MAX 

SN54AS1004 SN74AS1004 

MIN MAX MIN MAX 

1 4.5 1 3.5 

1 4.5 1 3.5 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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TYPES SN54ALS1005, SN74ALS1005 
HEX INVERTING BUFFERS WITH OPEN·COLLECTOR OUTPUTS 

• Buffer Version of 'ALS05 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain six independent inverting buf­
fers. They perform the Boolean function Y = A. The 
open-collector outputs require pull-up resistors to 
perform correctly. They may be connected to other 
open-collector outputs to implement active-low 
wired-OR or active-high wired-AND functions. Open­
collector devices are often used to generate higher 
VOH levels. 

The SN54ALS1005 is characterized for operation 
over the full military temperature range of - 55 DC to 
125 DC. The SN74ALS1005 is characterized for 
operation from a DC to 70 DC. 

logic symbol 

lA 

2A 

3A 

4A 

SA 

6A 

FUNCTION TABLE (each inverter) 

INPUT OUTPUT 

A Y 
H L 

L H 

Pin numbers shown are for J and N packages. 

02661. APRIL 1982-REVISED DECEM8ER 1983 

SN54ALS1005 ... J PACKAGE 

SN74ALS1005 ... N PACKAGE 

(TOP VIEW) 

1A Vee 
1Y 6A 

2A 6Y 

2Y 5A 

3A 5Y 

3Y 4A 

GND 4Y 

SN54ALS1005 ... FH PACKAGE 

SN74ALS1005 .•. FN PACKAGE 

(TOP VIEW) 

2A 
NC 
2Y 
NC 
3A 

u 
>- <I: U U <I: 

.-2><0 

NC- No internal connection 

6Y 
NC 
5A 

NC 
5Y 

Copyright © 1983 by Texas Instruments Incorporated 

en 
t: 
::J 
U 
a: 
U 
en 
<t 
C 
z 
<t 
en 
-I 
<t 

TEXAS 
INSTRUMENlS 

2-675 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



1m 
l> 
r­
tJ) 

l> 
:2 
C 
l> 
tJ) 

n 
::c 
n 
c 
=i 
tJ) 

TYPES SN54ALS1005, SN74ALS1005 
HEX INVERTING BUFFERS WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Off-state output voltage .. '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ 7 V 
Operating free-air temperature range: SN54ALS1 005 .............................. - 55°C to 125°C 

SN74ALS1005 ............................ ' ...... 0 °C to 70°C 
Storage temperature range ................................................. - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS1005 SN74ALS1005 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL Low-level output current 12 24 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS1005 SN74ALS1005 
PARAMETER TEST CONDITIONS 

TVPt 
UNIT 

MIN TVPt MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

10H Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 mA 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
V VOL Vee = 4.5 V, IOL = 24 mA 0.35 0.5 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 /lA 
IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 mA 

leeH Vee = 5.5 V, VI = 0 V 0.9 3 0.9 3 mA 

leeL Vee = 5.5 V, VI = 4.5 V 7 12 7 12 mA 

tAli tYPIcal values are at Vee = 5 v, TA = 25°e 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

PARAMETER 
FROM TO RL = 680 Q, 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS1005 SN74ALS1005 

MIN MAX MIN MAX 

tpLH 5 35 5 30 
A Y ns 

tpHL 2 12 2 10 
NOTE 1: For load CIrcUIt and voltage waveforms, see page 1-12. 
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TYPES SN54ALS1008A, SN54AS1008, SN74ALS1008A, SN74AS1008 
QUADRUPLE 2·INPUT POSITIVE·AND BUFFERS/DRIVERS 

• 'ALS100BA is a Buffer Version of ~ALSOB 

• 'AS100B is a Driver Version of 'ASOB 

Q I AS 1008 Offers High Capacitive Drive 
Capability' 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input AND 
buffers/drivers. They perform the Boolean functions 
Y = A'B or Y = A+B in positive logic. 

The SN54AlS1008A and SN54AS1008 are char­
acterized for operation over the, full military 
temperature range of - 55°C to 125°C. The 
SN7 4AlS 1 008A and SN7 4AS 1008 are character­
ized for operation from 0 °C to 70°C. 

logic symbol 

lA 

18 

2A 

28 

3A 

38 

4A 1121 

4B (131 

FUNCTION TABLE 
leach gate) 

INPUTS OUTPUT 

A B y 

H H H 

L X L 

X L L 

&[> 

Pin numbers shown are for J and N packages, 

(31
1y 

(6) 2Y 

(8) 3Y 

(11) 4Y 

02661, DECEMBER 19B2-REVISED DECEMBER 19B3 

SN54ALS1008A,SN54AS1008 ... JPACKAGE 

SN74ALS1008A, SN74AS1008 ... N PACKAGE 

1A 
1B 
1Y 
2A 
2B 
2Y 

ITOPVIEW) 

VCC 
4B 
4A 
4Y 
3B 
3A 

SN54ALS1008A. SN54AS1008 ... FH PACKAGE 

SN74ALS1008A. SN74AS1008 ... FN PACKAGE 

2A 
NC 

ITOP VIEW) 

U 
co « U ',U co 
.-.-Z> '<3' 

4A 
NC 
4Y 
NC 

2B 3B 

NC- No internal connection 
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TYPES SN54ALS100BA, SN74ALS100BA 
QUADRUPLE 2·INPUT POSITIVE·AND BUFFERS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, VCC ............................................................... 7 V 
Input voltage ..................................................................... 7 V 
Operating free-air temperature range: SN54ALS 1 008A ............................. - 55°C to 1 25°C 

SN74ALS1008A ................................. OOCto70oC 
Storage temperature range ................................................. - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS1008A SN74ALS1008A 

MIN MAX 
UNIT 

NOM MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 .4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 -2.6 rnA 

10L Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS1008A SN74ALS1008A 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, 10H = -0.4 rnA Vee-2 Vee-2 

VOH Vee = 4.5 V, 10H = -1 rnA 2.4 3.3 V 

Vee = 4.5 V, 10H = -2.6 rnA 2.4 3.2 

VOL 
Vee = 4.5 V, 10L = 12 rnA 0.25 0.4 

Vee = 4.5 V, 10L = 24 rnA 
V 

0.35 0.5 

II Vee - 5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 jJA 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

10* Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

leeH' Vee = 5.5 V, VI = 4.5 V 1.8 3 1.8 3 rnA 

leeL Vee - 5.5 V, VI = 0 V 5.7 9.3 5.7 9.3 rnA 

» tAli typical values are at Vee = 5 V, TA = 25 ae. en tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

n switching characteristics (see Note 1) 

JJ 
n 
C 
~ 
en 

PARAMETER 

tPLH 
tpHL 

"-
FROM 

(INPUT) 

A or 8 

TO 

(OUTPUT) 

Y 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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Vce = 4.5 V to 5.5 V, 

CL = 50 pF, 

RL = 500 Q, 

TA = MIN to MAX 

SN54ALS1008A SN74ALS1008A 

MIN MAX MIN MAX 

2 11 2 9 

3 11 3 9 
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TYPES SN54AS100B, SN74AS100B 
QUADRUPLE 2·INPUT POSITIVE·AND DRIVERS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply VOltage. Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS 1008 ............. " .................. - 55°C to 125 °e 

SN74AS1008 ................................... OOeto70oe 
Storage temperature range ................................................. - 65°C to 1 50 °e 

recommended operating conditions 

SN54AS1008 SN74AS1008 

MIN NOM MAX MIN NOM 
UNIT 

MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -40 -48 rnA 

10L Low-level output current 40 48 rnA 
TA Operating free-air temperature -55 - 125 0 70 °e 

electrical characteristics over recommended operating free·air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS1008 SN74AS1008 

MIN TYPt MAX MIN TYPt MAX 
UNIT 

VIK Vec = 4.5 V. II = -18 mA -1.2 -1.2 V 
Vee = 4.5 V to 5.5 V. 10H = -2 mA Vee-2 Vee-2 

VOH 
Vee = 4.5 V. 10H = -3mA 2.4 3.2 2.4 3.2 
Vee = 4.5 V. 10H = -40 mA 2 

V 

Vee = 4.5 V. 10H = -48 mA 2 

VOL 
Vee = 4.5 V. 10L = 40 mA 0.25 0.5 
Vee = 4.5 V. 10L = 48 mA 0.35 0.5 

V 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 rnA 
IIH Vee = 5.5 V. VI = 2.7V 20 20 jJA 
IlL Vee = 5.5 V. VI = 0.4 V -0.5 -0.5 mA 

10* Vee = 5.5 V. Vo = 2.25 V -135 -135 mA 

leeH Vee = 5.5 V. VI = 4.5 V 5.6 9.5 5.6 9.5 rnA 

leeL Vee = 5.5 V. VI = 0 V 13.5 22 13.5 22 mA 
t All typical values are at Vee = 5 V, TA = 25°e. 
tThe output conditions have been chosen to produce a c~rrent that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q, 

(INPUT) (OUTPUT) TA = MIN to MAX 
UNIT 

SN54AS100B SN74AS1008 

MIN MAX MIN MAX 

tPLH 
A or B 

1 6 1 5 
tPHL 

Y ns 
1 6 1 5 

NOTE 1: For load circuit and voltage waveforms, see page 1·12. 
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482 

• Buffer Version of 'ALS10 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain three independent 3-input 
NAND buffers. They perform the Boolean functions 
y = A·B·C or Y = A+B+C in positive logic. 

The SN54ALS 101 OA is characterized for operation 
over the full military temperature range of - 55°C to 
125°C. The SN74ALS10l0A is characterized for 
operation from 0 °C to 70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B C y 

H H H L 

L X X H 

X L X H 

X X L H 

logic symbol 

1A 
(11 &[> 

1B 

1C 

2A 

28 

2C 

3A 

38 

3C 
(111 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS1010A, SN74ALS1010A 
TRIPLE 3·INPUT POSITlVE·NAND BUFFERS 

02661. APRIL 1982-REVISEO DECEMBER 1983 

SN54ALS1010A .•. J PACKAGE 

SN74ALS1010A ••. N PACKAGE 

(TOP VIEW) 

VCC 
lC 
lY 
3C 
3B 
3A 

-t..._---=--t-"3Y 

SN54ALS1010A •.• FH PACKAGE 

SN74ALS1010A ••• FN PACKAGE 

(TOP VIEW) 

2A 
NC 
2B 
NC 

u 
CD ~ U uu 

z> .... 

lY 
NC 
3C 
NC 

2C 3B 

NC - No internal connection 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS1010A, SN74ALS1010A 
TRIPLE 3·INPUT POSITIVE·NAND BUFFERS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS1 01 OA ............................. - 55 °e to 125 °e 

SN74ALS1010A ................................. OOeto70oe 
Storage temperature range ................................................. - 65 °e to 150 °e 

recommended operating conditions 

SN54ALS1010A SN74ALS1010A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 -2.6 rnA 

IOL Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS1010A 

MIN TYPt MAX 

SN74AlS1010A 

MIN TYPt MAX 
UNIT 

VIK Vee = 4.5 V. 11,= -18 rnA -1.5 - -1.5 V 

Vee - 4.5 V to 5.5 V, IOH - -0.4 rnA Vee-2 Vee-2 

VOH "Vee - 4.5 V, IOH = -1 rnA 2.4 3.3 V 

Vee = 4.5 V, IOH = -2.6 rnA 2.4 3.2 

VOL 
Vee - 4.5 V. IOL = 12 rnA 0.25 0.4 0.25 0.4 

Vee = 4.5 V, IOL = 24 rnA 
V 

0.35 0.5 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 /JA 

IlL Vee - 5.5 V, VI - 0.4 V -0.1 -0.1 rnA 

IO~ Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 rnA 

leeH Vee = 5.5 V, VI = 0 V 0.65 1.2 0.65 1.2 rnA 

leeL Vee - 5.5 V, VI - 4.5 V 3.6 5.8 3.6 5.8 rnA » tAli typical values are at Vee = 5 V. TA = 25°e. 
(J) *The output conditions have been chosen to produce a current that closely approxfmates one half of the true short-circuit output current. lOS' 

~ switching characteristics (see Note 1) 

::D 
(") 
c 
=t 
(J) 

PARAMETER 

tPLH 
tpHL 

FROM 

(INPUT) 

Any 

TO 

(OUTPUT) 

Y 

NOT~ 1: For load circuit and voltage waveforms. see page 1-12. 
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Vcc = 4.5 V to 5.5 V. 

Cl = 50 pF, 

Rl = 500 Q, 

TA = MIN to MAX 

SN54ALS1010A SN74AlS1010A 

MIN MAX MIN MAX 

2 10 2 8 
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• Buffer Version of 'ALS11 

• Package Options Include Both Plastic and 
Ceramic Chip Carriors in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

d,escription 

These devices contain three independent 3-input 
AND buffers. They perform the Boolean functions 
Y = A·B·C or Y = A+B+C in positive logic. 

The SN 54ALS 1011 A is characterized for operation 
over the full military temperature range of -'55°C to 
125°C. The SN74ALS1 011 A is characterized for 
operation from 0 °C to 70°C. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B C y 

H H H H 

L X X L 

X L X L 

X X L L 

logic symbol 

lA 
(1) 

&[> 

18 
(2) (12) 

lY 

lC 

2A 

28 
(6) 

2Y 

2C 

3A 

38 
(8) 

3Y 

3C 
(11) 

Pin numbers shown are for J and N packages, 

TYPES SN54ALS1011A, SN74ALS1011A 
TRIPLE 3·INPUT POSITIVE·AND BUFFERS 

02661. APRIL 1982-REVISED DECEMBER 1983 

SN54ALS1011A . ~. J PACKAGE 

SN74ALS1011A .•. N PACKAGE 

(TOP VIEW) 

VCC 
1C 

1Y 
3C 
3B 
3A 
3Y 

SN54ALS1011A •.• FH PACKAGE 

SN74ALS1011A ••. FN PACKAGE 

(TOP VIEW) 

2A 
NC 
2B 
NC 
2C 

U 
al<{U UU 

z>.-

>-ou>-<{ 
NZZMM 

(!) 

NC - No internal connection 

1Y 

NC 
3C 
NC 
38 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS1011A, SN74ALS1011A 
TRIPLE 3·INPUT POSITIVE·AND BUFFERS 

absolute maximum ratings over operating free·air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS1 011 A ............. _ ................ - 55°C to 125°C 

SN74ALS1 011 A ................................. 0 °C to 70°C 
Storage temperature range ....................... ~ ......................... - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS1011A SN74ALS1011A 

NOM MAX MAX 
UNIT 

MIN MIN NOM 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -1 -2.6 mA 

10L Low-level output current 12 .24 mA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS1011A SN74ALS1011A 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 
Vee = 4.5 V to 5.5 V. 10H = -0.4 mA Vee-2 Vee-2 

VOH Vee = 4.5 V. 10H = -1 mA 2.4 3.3 V 
Vee = 4.5 V. 10H = -2.6 mA 2.4 3.2 

VOL 
Vee = 4.5 V. 10L = 12 mA 0.25 0.4 0.25 0.4 
Vee = 4.5 V. 10L = 24 mA 

V 
0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7V 20 20 jAA 

IlL Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 mA 

10* Vee = 5.5 V. Va = 2.25 V -30 -112 -30 -112 mA 

ICCH VCC = 5.5 V. VI = 4.5 V 1.4 2.3 1.4 2.3 mA 

leeL Vee = 5.5 V. VI = OV 4.3 7 4.3 7 mA 

l> t All typical values are at Vee = 5 V. TA = 25°e. 
(/) ;The output conditions hava been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

~ switching characteristics (see Note 1) 
:u 
(') 
c 
=i 
(/) 

PARAMETER 

tpLH 

tpHL 

FROM 

(INPUT) 

Any 

TO 

(OUTPUT) 

Y 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

RL = 500 Q. 

TA = MIN to MAX 

SN54ALS1011A SN74ALS1011A 

MIN MAX MIN MAX 

2 12 2 10 

3 11 3 9 
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• Buffer Version of ' ALS20A 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain two independent 4-input 
NAND buffers. They perform the Boolean functions 
Y = A·B·C·D or Y = A+B+C+D in positive logic. 

The SN54ALS 1 020A is characterized for operation 
over the full military temperature range of - 55 °C to 
1 25 °C. The SN7 4ALS 1 020A is characterized for 
operation from ooC to 70 oC. 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B C 0 y 

H H H H l 

l X X X H 

X l X X H 

X X l X H 

X X X l H 

logic symbol 

1A 
11) & 

1B 
(2) 

(4) lY 
1C 

10 
(5) 

2A 
(9) 

2B 
(10) 

112) 2Y 
2C 

20 
(13) 

Pin numbers shown are for J and N packages. 

TYPES SN54ALS1020A. SN74ALS1D2DA 
DUAL 4·INPUT POSITIVE·NAND BUFFERS 

D2661.'APRIL 1982-REVISED DECEMBER 1983 

SN54ALS1020A .•• J PACKAGE 

SN74ALS1020A ••• N PACKAGE 

(TOP VIEW) 

1A 
18 
NC 
1C 
1D 
1Y 

GND 

1U14 

2 13 

,-3 12 
4 11 

5 10 

6 9 

7 sF 

VCC 
2D 
2C 
NC 
28 
2A 
2Y 

SN54ALS1020A ••. FH PACKAGE 

SN74ALS1020A ••• FN PACKAGE 
(TOP VIEW) 

4 

5 

6 

7 

1D 8 

U 
m«UUQ 
"-"-Z>N 

NC-No internal connection 

2C 

NC 
NC 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS1020A, SN74ALS1020A 
DUAL 4·INPUT POSITIVE·NAND BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vcc ............................. '.' ................................ 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS1 020A ............................. - 55°C to 125°C 

- SN74ALS1020A ................................. 00Cto700C 
Storage temperature range ................................................. - 65°C to 1 50°C 

recommended operating conditions 

SN54ALS1020A SN74ALS1020A 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 -2.6 mA 

IOL Low-level output current 12 24 mA 

TA Operating free-air temperature -55 125 0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS1020A 

MIN TYPt MAX 

SN74ALS1020A 

MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

Vee = 4.5 V to 5.5 V, IOH = -0.4 mA Vee-2 Vee-2 

VOH Vee = 4.5 V, IOH = -1 mA 2.4 3.3 

Vee = 4.5 V, IOH = -2.6 mA 2.4 3.2 

Vee = 4.5 V, IOL = 12 mA 0.25 0.4 0.25 0.4 
VOL Vee = 4.5 V, IOL = 24 mA 0.5 . 0.35 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7V 20 20 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 

lo~ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

leeH Vee = 5.5 V, VI = 0 V 0.5 0.8 0.5 0.8 

leeL Vee = 5.5 V, VI = 4.5 V 2.4 3.9 2.4 3.9 

.tAII typical values are at Vee = 5 V, TA = 25°e. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

switching characteristics (see Note 1) 

PARAMETER 
FROM. TO 

(INPUT) (OUTPUT) 

tpLH 

tpHL 
Any y 

NOTE 1: For load circuit and voltage waveforms. see page 1-1 2. 

2-686 TEXAS 
INsrRUMENTS 

VCC = 4.5 V to 5.5 V. 

CL = 50 pF, 

RL = 500 Q, 

TA = MIN to MAX 

SN54ALS1020A SN74ALS1020A 

MIN MAX MIN MAX 

2 10 2 8 

2 10 2 7 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 

UNIT 

V 

V 

V 

mA 

/-LA 
mA 

mA 

mA 

mA 

UNIT 

ns 

1283 



1282 

TYPES SN54ALS1032A, SN54AS1032, SN74ALS1032A, SN74AS1032 
QUADRUPLE 2·INPUT POSITIVE·OR BUFFERS/DRIVERS 

• 'ALS1032A is a Buffer Version of 'ALS32 

• 'AS1032 is a Driver Version of 'AS32 

o 'AS 1032 Offers High Capacitivo Drivo 
Capability 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input OR 
buffers/drivers. They perform the Boolean functions 
Y = A + B or Y = A.. B in positive logic. 

The SN54ALS 1 032A and SN54AS 1032 are char­
acterized for operation over the full military 
temperature range of - 55 DC to 125 DC. The 
SN7 4ALS 1 032A and SN7 4AS 1032 are character­
ized for operation from 0 DC to 70 DC. 

logic symbol 

lA 

18 

2A 

28 

3A 

38 

4A 

48 

FUNCTION TABLE 
leach gate) 

INPUTS OUTPUT 

A B Y 

H X H 

X H H 

L L L 

III ;;'1[> 

121 

141 

lSI 

191 

1101 

1121 

1131 

Pin numbers shown are for J and N packages. 

131 1y 

161 2y 

181 3Y 

1111 4y 

02661. DECEMBER 1982-REVISED DECEMBER 1983 

SN54ALS1032A. SN54AS1032 •.• J PACKAGE 

SN74ALS1032A. SN74AS1032 ••. N PACKAGE 

ITOPVIEW) 

VCC 
1B 4B 
1Y 4A 
2A 4Y 
2B 3B 
2Y 3A 

GND 3Y 

SN54ALS1032A. SN54AS1032 ... FH PACKAGE 

SN74ALS1032A. SN74AS1032 ... FN PACKAGE 

1Y 
NC 
2A 
NC 
2B 

ITOPVIEW) 

U 
m<l:UUm 
.-.-Z>-t 

>-OU>-<l: 
NZZMM 

(!) 

NC-ND internal connection 

4A 
NC 
4Y 
NC 
3B 

Copyright © 1982 by Texas Instruments Incorporated 

en 
t:: 
::::> 
u 
a:: 
u 
en « 
c 
z « 
en 
...J « 

TEXAS 
INSTRUMENTS 

2-687 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 



.. 
» r­en 
» 
:2 
o 
» en 
o 
:0 o 
c 
=i en 

TYPES SN54ALS1032A, SN74ALS1032A 
QUADRUPLE 2·INPUT POSITIVE·OR BUFFERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage ................ ~ ................................................... 7 V 
Operating free-air temperature range: SN54ALS1 032A ............................. ..: 55 De to 125 De 

SN74ALS1032A ............................ : .... ODeto70 De 
Storage temperature range ................... ; ............................. - 65 De to 1 50 De 

recommended operating conditions 

SN54ALS1032A SN74ALS1032A 
UNIT 

MIN NOM MAX MIN NOM 'MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -1 -2.6 rnA 

IOL Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS1032A SN74ALS1032A 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 rnA -1.5 -1.5 V 
Vee = 4.5 V to 5.5 V. IOH = -0.4 rnA Vee-2 Vee-2 

VOH Vee = 4.5 V. IOH = -1 rnA 2.4 3.3 V 

Vee = 4.5 V. IOH = -2.6 rnA 2.4 3.2 

VOL 
Vee = 4.5 V. IOL = 12 rnA 0.25 0.4 0.25 0.4 
Vee = 4.5 V. IOL = 24 rnA 

V 
0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 jAA 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

10* Vee = 5.5 V. . Vo = 2.25 V -30 -112 -30 -112 rnA 

leeH Vee = 5.5 V. VI = 4.5 V 2.5 5 2.5 5 rnA 

leeL Vee = 5.5 V. VI = 0 V 6.6 10.6 6.6 10.6 rnA 

t All typical values are at Vee = 5 V. TA = 25°C. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see Note 1) , 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q. 

(INPUT) (OUTPUT) TA = MIN to MAX 
UNIT 

SN54ALS1032A SN74ALS1032A 

MIN MAX MIN MAX 

tPLH 
A or B 

2 12 2 9 
tpHL 

Y ns 
3 15 3' 12 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54AS1032, SN74AS1032 
QUADRUPLE 2-INPUT POSITIVE-OR DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54AS1 032 ............................... - 55°C to 125°C 

SN74AS1032 ................................... ooe to 70°C 
Storage temperature range ................................................. - 65°C to 1 50 °e ' 

recommended oporating conditions 

SN54AS1032 SN74AS1032 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -40 -48 mA 

10L Low-level output current 40 48 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended Operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS1032 SN74AS1032 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.2 -1.2 V 
Vee = 4.5 V to 5.5 V. 10H = -2 mA Vee-2 Vee-2 

Vee = 4.5 V. 10H = -3 mA 2.4 3.2 2.4 3.2 
VOH Vee = 4.5 V. 10H = -40 mA 

V 
2 

Vee = 4.5 V. 10H = -48 mA 2 

VOL 
Vee = 4.5 V. 10L = 40 mA 0.25 0.5 

V 
Vee = 4.5 V. 10L = 48 mA 0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7 V 20 20 ,..A 

IlL Vee = 5.5 V. VI = 0.9 V -0.5 -0.5 mA 

10* Vee = 5.5 V. Vo = 2.25 V -135 -135 mA 

leeH Vee = 5.5 V. VI = 4.5 V 7.7 11.5 7.7 11.5 mA 

leeL Vee = 5.5 V. VI = OV 14.7 24 14.7 24 mA 

t All typical values are at VCC = 5 V. TA = 25°C. 
*The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current. lOS. 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q. 

(INPUT) (OUTPUT) TA = MIN to MAX 
UNIT 

SN54AS1032 SN74AS1032 

MIN MAX MIN MAX 
tpLH 

A or B 
1 7 1 5.5 

tPHL 
V ns 

1 6.5 1 5.5 

NOTE 1: For load circuit and voltage waveforms. see page 1-1 2. 
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TYPES SN54ALS1034, SN54AS1034, SN74ALS1034, SN74AS1034 
HEX DRIVERS 

• ' AS 1034 Offers High Capacitive-Drive 
Capability 

• Nonlnvertlng Drivers 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers In Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability . 

description 

These devices contain six independent noninverting 
drivers. They perform the Boolean function Y = A. 

The SN54ALS 1034 and SN54AS 1034 are charac­
terized for operation over the full military temperature 
range of - 55°C to 125°C. The SN74ALS1034 
and SN7 4AS 1034 are characterized for operation 
from 0 °C to 70°C. 

FUNCTION TABLE (each buffer) 

logic symbol 

1A 

2A 

3A 

4A 

5A 

6A 

INPUT 

A 

H 

L 

Pin numbers shown are for J and N packages. 

OUTPUT 

Y 

H 
L 

02661. APRIL 1982-REVISEO DECEMBER 1983 

SN54ALS1034. SN54AS1034 ... J PACKAGE 

SN74ALS1034. SN74AS1034 ... N PACKAGE 

ITOPVIEW) 

1A Vce 
1Y 6A 
2A 6Y 
2Y 5A 
3A 5Y 
3Y 4A 

GND 4Y 

SN54ALS1034. SN54AS1034 ... FH PACKAGE 

SN74ALS1034. SN74AS1034 ... FN PACKAGE 

NC 
2Y 

NC 
3A 

(TOP VIEW) 

U 
>-«U U« 

z > to 

NC-No internal connection 

6Y 
NC 
5A 

NC 
5Y 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS1034, SN74ALS1034 
HEX DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ............................................................... 7 V 
Input voltage .................................................................... 7 V 
Operating free-air temperature range: SN54ALS 1034 .............................. - 55 °e to 1 25 °e 

SN7 4ALS 1034 .................................. 0 °e to 70 °e 
Storage temperature range ................................................. -65 °e to 150 0 e 

recommended operating conditions 

SN54ALS1034 SN74ALS1034 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output curent -12 -15 rnA 

10L Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS1034 SN74ALS1034 

UNIT 
MIN· TVPt MAX MIN TVpt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, 10H = -0.4 rnA Vee- 2 Vee- 2 

Vee = 4.5 V, 10H = -3 rnA 2.4 3.2 2.4 3.2 
V VOH 

Vee = 4.5 V. 10H = -12 rnA 2 

Vee = 4.5 V. 10H = -15 rnA 2 

Vee = 4.5 V. 10L = 12 rnA 0.25 0.4 
VOL V 

Vee = 4.5 V. 10L = 24 rnA 0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 rnA 

IIH Vee = l5.5 V. VI = 2.7 V 20 20 JlA 

IlL Vee = 5.5 V, VI = 0.4 V -0.1 -0.1 rnA 

10* Vee = 5.5 V. Vo = 2.25 V -30 -112 -30 -112 rnA 

leeH Vee = 5.5 V. VI = 4.5 V 3 6 3 6 rnA 

leeL Vee = 5.5 V. VI = 0 V 8 14 8 14 rnA 

t All typical values are at Vee = 5 V. T A = 25°e. ' 
*The output conditions have been chosen to produce a current that closely approximates one half of 'the true short·circuit output current. lOS' 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

PARAMETER 
FROM TO RL = 500 Q, 

(lNPUTI (OUTPUT) TA = MIN to MAX 
UNIT 

SN54ALS1034 SN74ALS1034 

MIN MAX MIN MAX 

tpLH 1 10 1 8 
tpHL 

A V .ns 
1 10 1 .8 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54AS1034, SN74AS1034 
HEX DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, V CC .......................................................•....... 7 V 
Input voltage ..................................................................... 7 V 
Operating free-air temperature range: SN54AS 1034 : .............................. - 55°C to 125°C 

SN74AS1034 ................................... OOCto70oC 
Storage temperature range ................................................. - 65°C to 150°C 

recommended operating conditions 

SN54AS1034 SN74AS1034 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -40 -48 mA 

10L Low-level output current 40 48 mA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS1034 SN74AS1034 

UNIT 
MIN TYpt MAX MIN TYpt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 V 
Vee = 4.5 V to 5.5 V, 10H = -2 mA Vee-2 Vee-2 

Vee = 4.5 V, 10H = -3 mA 2.4 3.2 2.4 3.2 
VOH Vee = 4.5 V, 10H = -40 mA 

V 
2 

Vee = 4.5 V, 10H = -48 mA 2 

VOL 
Vee = 4.5 V. 10L = 40 mA 0.25 0.5 

V 
Vee = 4.5 "I, 10L = 48 mA 0.35 0.5 

II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 IlA 

IlL Vee = 5.5 V, VI = 0.4 V -0.5 -0.5 mA 

10+ Vee = 5.5 V. Vo = 2.25 V -135 -135 mA 

leeH Vee = 5.5 V, VI = 0 V 8.5 14 8.5 14 mA 

leeL Vee = 5.5 V. VI = 4.5 V 20 33 20 33 mA 

tAli typic~1 values are at Vee = 5 V. TA = 25°e. 
;The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

PARAMETER 
FROM TO RL = 500 Q, 

(INPUT) (OUTPUT) TA = MIN to MAX 
UNIT 

SN54AS1034 SN74AS1034 

MIN MAX MIN MAX 
tpLH 1 6 1 5 

A Y tis 
tpHL 1 6 1 5 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54ALS1035. SN74ALS1035 
HEX NONINVERTING BUFFERS WITH OPEN-COLLECTOR OUTPUTS 

• Noninverting Buffers with Open-Collector Outputs 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These devices contain six independent non inverting buffers. 
They perform the boolean functions Y = A. The open-collector 
outputs require pull-up resistors to perform correctly. They IT!ay 
be connected to other open-collector outputs to implement 
active-low wired-OR or active-high wired-AND functions. Open­
collector devices are often used to generate higher VOH levels. 

The SN54ALS 1035 is characterized for operation over the full 
military temperature range of - 55°C to 125°C. The 
SN74ALS1035 is characterized for operation from a °C to 
70°C. 

FUNCTION TABLE (each bufferl 

logic symbol 

1A 

2A 

3A 

4A 

SA 

6A 

INPUT 

A 

H 

L 

Pin numbers shown are for J and N packages. 

OUTPUT 

Y 
H 

L 

02661, APRIL 1982-REVISED DECEMBER 1983 

SN54ALS1035 ... JPACKAGE 

SN74ALS1035 ... N PACKAGE 

(TOP VIEW) 

lA VCC 
lY 6A 
2A 6Y 
2Y 5A 
3A 5Y 
3Y 4A 

GND 4Y 

SN54ALS1035 ... FH PACKAGE 

SN74ALS1035 ... FN PACKAGE 

2A 

NC 
2Y 
NC 
3A 

(TOP VIEW) 

u 
>-«UU« ... z>(o 

NC-No internal connection 

6Y 
NC 
5A 

NC 
5Y 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS1035, SN74ALS1035 
HEX NONINVERTING BUFFERS WITH OPEN·COLLECTOR OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee ....................................................... ' ....... 7 V 
Input voltage .................................................................... 7 V 
Off-state output voltage ............................................................ 7 V 
Operating free-air temperature range: SN54ALS1 035 ............................. - 55 °e to 125 °e 

SN74ALS1035 ................................. OOeto70oe 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 1 50 °e 

recommended operating conditions 

SN54AlS1035 SN74AlS1035 

MIN NOM MAX MIN 
UNIT 

NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

IOL Low-level output current 12 24 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS1035 SN74AlS1035 

Typt Typt UNIT 
MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.5 -1.5 V 

IOH Vee = 4.5 V, VOH = 5.5 V 0.1 0.1 rnA 

VOL 
Vee = 4.5 V, IOL = 12 rnA 0.25 0.4 0.25 0.4 

V 
Vee = 4.5 V, IOL = 24 rnA 0.35 0.5 

II Vee - 5.5 V, VI - 7 V 0.1 0.1 rnA 

IIH Vee - 5.5 V, VI - 2.7V 20 20 /JA 

IlL Vee - 5.5 V, VI - 0.4 V -0.1 -0.1 rnA 

leeH Vee - 5.5 V, VI = 4.5 V 3 6 3 6 rnA 

leeL Vee = 5.5 V, VI = 0 V 8 14 8 14 rnA 

tAli typical values are at Vee = 5 V, TA = 25°e. 

switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

Cl = 50 pF, 

PARAMETER 
FROM TO RL = 680 Q, 

UNIT 
(INPUT) (OUTPUT) TA = MIN to MAX 

SN54ALS1035 SN74ALS1035 

MIN MAX MIN MAX 

tpLH 5 35 5 30 
A Y ns 

tpHL 2 14 2 12 

NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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• Quad Versions of AS805A 

• Offers High Capacitive·Drive Capability 

• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These devices contain four independent 2-input NOR 
drivers. They perform the Boolean functions 
Y = A+B or Y = A'S in positive logic. 

The SN54AS 1036 is characterized for operation 
over the full military temperature range of - 55°C to 
125°C. The SN74AS1036 is characterized for 
operation from 0 °C to 70°C. 

logic symbol 

lA 

1B 

2A 

2B 

3A 

3B 

4A 

4B 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B Y 

H X L 

X H L 

L L H 

Pin numbers shown are for J and N packages. 

TYPES SN54AS1036, SN74AS1036 
QUADRUPLE 2·INPUT POSITIVE·NOR DRIVERS 

02661, DECEMBER 1983 

SN54AS1036 ••. J PACKAGE 

SN74AS1036 •.• N PACKAGE 

(TOP VIEW) 

VCC 
1B 4B 
1Y 4A 

4Y 
2B 3B 
2Y 3A 

GND 3Y 

SN54AS1036 ..• FH PACKAGE 

SN74AS1016 ••• FN PACKAGE 

(TOP VIEW) 

U 
al«U Ual 
.-Z>~ 

1Y 4A 
NC NC 
2A 4Y 
NC NC 
2B 3B 

>-OU>-« 
NZZC")C") 

(!) 

NC - No internal connection 

Copyright © 1983 by Texas Instruments Incorporated 

en 
!:: 
:::> 
u 
a: 
U 
en « 
c 
2 « 
en 
...J « 

TEXAS 
INsrRUMENlS 

2-697 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



1m 
» r­
t/) 

» 
2 
C 
» 
t/) 

Q 
:D 
(') 
c 
=t 
t/) 

TYPES SN54AS1036, SN74AS1036 
QUADRUPLE 2·INPUT POSITIVE·NOR DRIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC ............................................................... 7 V 
Input voltage' .................................................................... 7 V 
Operating free-air temperature range: SN54AS1 036 .......................... " ..... - 55 DC to 125 DC 

SN74AS1036 ................................... ODCto70 DC 
Storage temperature range ........................................ : ........ - 65 DC to 1 50 DC 

recommended operating conditions 

SN54AS1036 SN74AS1036 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -40 -48 rnA 

IOL Low-level output 'current 40 48 rnA 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54AS1036 SN74AS1036 

UNIT 
MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 V 
Vee = 4.5 V to 5.5 V, IOH = -2 rnA Vee-2 Vee-2 

Vee = 4.5~, IOH = -3 rnA 2.4 3.2 2.4 3.2 
VOH Vee = 4.5 V, 10H = -40 rnA 2 

V 

Vee = 4.5 V, 10H = -48 rnA 2 

VOL 
Vee = 4.5 V, 10L = 40 rnA 0.25 0.5 
Vee = 4.5 V, 10L = 48 rnA 

V 
0.35 0.5 

II Vee =5.5 V, VI = 7 V 0.1 0.1 rnA 

IIH Vee = 5.5 V, VI = 2.7V 20 20 /AA 
IlL Vee = 5.5 V, VI = 0.9 V -0.5 -0.5 rnA 

10* Vee = 5.5 V, Va = 2.25 V -135 -135 rnA 

leeH Vee = 5.5 V, VI = 0 V 4.3 7 4.3 7 rnA 

leeL Vee = 5.5 V, VI = 4.5 V 14 23 14 23 rnA 

tAli typical values are at Vee = 5 V. TA = 25°e. 
;The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

switching characteristics (see Note 1) 

VCC = 4.6 V to 6.6 V. 

CL = 60 pF. 

PARAMETER 
FROM TO RL = 600 Q. 

(INPUT) (OUTPUT) TA = MIN to MAX 
UNIT 

SN54AS1036 SN74AS1036 

MIN MAX MIN MAX 

tPLH 1 4.5 1 4 

tpHL 
A or B Y ns 

1 4.5 1 4 
NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54ALS1240, SN54ALS1241, SN74ALS1240, SN74ALS1241' 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

• Low-Power Version of 'ALS240 and 'ALS241 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• P-N-P Inputs Reduce DC Loading 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal buffers and line drivers are designed specif­
ically to improve both the performance and density of 
three-state memory address drivers, clock drivers, and bus­
oriented receivers and transmitters. The designer has a 
choice of selected combinations of inverting and non­
inverting outputs, symmetrical G (active-low output 
control) inputs, and complementary G and G inputs. These 
devices feature high fan-out and improved fan-in. 

The -1 versions of the SN64ALS' parts are identical to the 
standard versions except that the recommended maximum 

IOL is increased to 24 milliamperes. There are no -1 versions 
of the SN54ALS' parts. 

The SN54ALS1240 and SN54ALS1241 are characterized 
for operation over the full military temperature range of 
- 55°C to 125°C, The SN74ALS1240 and SN74ALS1241 
are characterized for operation from ooC to 70°C. 

PRODUCT PREVIEW 

02661, DECEMBER 1982-REVISED DECEMBER 1983 

SN54ALS1240, SN54ALS1241 ..• J PACKAGE 

SN74ALS1240, SN74ALS1241 ... N PACKAGE 

(TOP VIEW) 

1G VCC 
1A 1 2G/2Gt 
2Y4 1Y1 
1A2 2A4 
2Y3 1Y2 
1A3 2A3 
2Y2 1Y3 
1A4 2A2 
2Y1 1Y4 
GND 2Al 

SN54ALS1240, SN54ALS1241 .•. FH PACKAGE 

SN74ALS1240, SN74ALS1241 •.. FN PACKAGE 

(TOP VIEW) 

lA2 4 

2Y3 
1A3 6 

2Y2 7 

1A4 8 

+-
C!.l 

.;t.... U~ 
>- ~ 1C!.l UIC!.l 
N .... >N 

9 10 111213 

t2G for 'ALS1240 or 2G for 'ALS1241 

1Y1 
2A4 
1Y2 
2A3 

1Y3 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS1240, SN54ALS1241, SN74ALS1240, SN74ALS1241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

logic symbols 

2~ 

2A1 

2A2 

.2A3 

2A4 

'ALS1240 

Pin numbers shown are for J and N packages. 

2Y1 

2Y2 

2Y3 

2Y4 

functional block diagrams (positive logic) 

'ALS1240 

1A1 (2) (18) 
1Y1 

1A2 (4) (16) 
1Y2 

1A3 (6) (14) 
1Y3 

1A4 (8) (12) 
1Y4 

2A1 (11) (9) 2Y1 

2A2 
(13) (7) 2Y2 

(15) (5) 2Y3 2A3 

(17) (3) 
2A4 2Y4 

2A1 

2A2 

2A3 

2A4 

1A1 

1A2 

1A3 

1A4 

2G 

2A1 

2A2 

2A3 

2A4 

'ALS1241 

'ALS1241 

(2) 

(4) 

(6) 

(8) 

(11) 

(13) 

(15) 

(17) 
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2Y1 

2Y2 

2Y3 
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(16) 
1Y2 

(14) 
1X3 

(12) 1Y4 

(9) 
2Y1 

(7) 
2Y2 

(5) 
2Y3 

(3) 
2Y4 
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TYPES SN54ALS1240, SN54ALS1241, SN74ALS1240, SN74ALS1241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage .................................................................... 7 V 
Voltage applied to a disabled 3-state output .............................................. 5.5 V 
Operating free-air temperature range: SN54ALS 1240, SN54ALS 1241 ................. - 55°C to 125 °e 

SN74ALS1240,SN74ALS1241 ..................... OOet070oe 
Storage temperature range .................... ' ....................... ',' . .. - 65°C to 1 50 °e 

recommended operating conditions 

SN54ALS1240 SN74ALS1240 

SN54ALS1241 SN74ALS1241 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High·level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

Low-level output current 
8 16 

mA 10L 24t 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

The 24-mA limit applies for the SN74ALS1240-1 and SN74ALS1241-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) CJ) 

SN54ALS1240 SN74ALS1240 

PARAMETER TEST CONDITIONS SN 54ALS 1241 SN74ALS1241 

MIN TYP~ MAX MIN TYP~ MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 

Vee = 4.5 V to 5.5 V, IOH = -0.4 mA Vee- 2 3 Vee- 2 

Vee = 4.5 V, 10H = -3 mA 2.4 3.2 2.4 3.2 
VOH 

Vee = 4.5 V, 10H = -12 mA 2 

Vee = 4.5 V, 10H = -15 mA 2 

Vee = 4.5 V, 10L = 8 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V, 10L = 16 mA 

(lOL = 24 mA for - 1 versions) 
0.35 0.5 

10ZH Vee = 5.5 V, Vo = 2.7 V 20 20 

10ZL Vee = 5.5 V, VI = 0.4 V -20 -20 

II Vee = 5.5 V, VI = 7 V 0.1 0.1 

IIH Vee = 5.5 V, VI = 2.7V 20 20 

IlL Vee = 5.5 V. VI= 0.4 V -0.1 -0.1 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

l Outputs high 6.5 6.5 

lee Vee = 5.5 V I Outputs low 10 10 

I Outputs disabled 12 12 

t All typical values are at Vee = 5 V, T A = 25 ae. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short·circuit output current, lOS' 
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TYPES SN54ALS1240, SN54ALS1241, SN74ALS1240, SN74ALS1241 
OCTAL BUFFERS AND LINE DRIVERS WITH 3·STATE OUTPUTS 

, ALS 1240 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
R1 = 500 Q. 

PARAMETER R2 = 500 Q. 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS1240 SN74ALS1240 

tpLH 
A Y 

tPHL 

tpZH G Y 
tpZL 

~ 

tpHZ G Y 
tpLZ 

, ALS 1241 switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tpLH 
A Y 

tpHL 

tpZH G or G Y 
tpZL 

tpHZ G orG Y 
tPLZ 

t All typical values are at VCC = 5 V. T A = 25 DC. 
NOTE1: For load circuit and voltage waveforms. see page 1·12. 

2-702 TEXAS 
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MIN Typt MAX MIN Typt MAX 

9 9 

9 9 

17 17 

19 19 

7 7 

6 6 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 Q. 

R2 = 500 Q. 

TA = MIN to MAX 

SN54ALS1241 SN74ALS1241 

MIN TypT MAX MIN TypT MAX 

9 9 

9 9 

17 17 

19 19 

7 7 

6 6 
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TYPES SN54ALS1242, SN54ALS1243, 
SN74ALS1242, SN74ALS1243 

QUADRUPLE BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

• 2-Way Asynchronous Communication between Data 
Buses 

• P-N-P Inputs Reduce DC Loading 

• Low-Power Version of 'ALS242, and 'ALS243 

• Three-State Outputs 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These quadruple bus transceivers are designed for two-way 
communication between data buses. The control function 
implementation allows for maximum flexibility in timing. 

These devices allow data transmission from the A bus to the B 
bus or from the B bus to the A bus depending upon the logic 
levels at the enable inputs (GBA and GAB). 

The enable inputs can be used to disable the device so that the 
buses are effectively isolated. 

The dual-enable configuration gives the ' ALS 1242 and 
, ALS 1 243 the capability to store data by simultaneous enabling 
of GAB and GBA. Each output reinforces its input in this 
transceiver configuration. Thus, when both control inputs are 
enabled and all other data sources to the two sets of bus lines are 
at high impedance, both sets of bus lines (8 in all) will remain at 
their last states. The 4-bit codes appearing on the two sets of 
buses will be complementary for the' ALS 1 242 or identical for 
the 'ALS1243. 

The -1 versions of the SN74ALS' parts are identical to the 
standard versions except that the recommended maximum IOL is 
increased to 24 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54ALS1242 and SN54ALS1243 are characterized for 
operation over the full military temperature range of - 55 °C to 
125°C. The SN74ALS1242 and SN74ALS1243 are 
characterized for operation from 0 °C to 70 oC. 

PRODUCT PREVIEW 

D2661. DECEMBER 1982-REVISED DECEMBER 1983 

SN54ALS1242,SN54ALS1243 

SN74ALS1242,SN74ALS1243 

(TOP VIEW) 

GAB 
NC 
A1 
A2 
A3 
A4 

GND 

SN54ALS1242,SN54ALS1243 

SN74ALS1242,SN74ALS1243 

(TOP VIEW) 

. J PACKAGE 

; N PACKAGE 

VCC 
GBA 
NC 
B1 
B2 
B3 
B4 

FH PACKAGE 

FN PACKAGE 

NC 
NC 
B1 
NC 
B2 

NC - No internal connection 

FUNCTION TABLE 

GAB GBA 'ALS1242 'ALS1243 

L L Ato B A to B 

H H B to A B to A 

H L Isolation Isolation 

L H 
Latch A and B Latch A and B 

(A = B) (A = B) 

Copyright © 1982 by Texas Instruments Incorporated. 
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ThIa document contaJna information on • product under 
development. Tex.slnstruments reserve. the right to 
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TYPES SN54ALS1242, SN54ALS1243, 
SN74ALS1242, SN74ALS1243 
QUADRUPLE BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

logic symbols logic diagrams (positive logic) 

'ALS1242 
'ALS1242 

GBA 
(13) 

GAB 
(1 ) 

(31 (11 ) 
Al Bl 

A2 (4) (10) B2 
(4) 

A2 B2 

(51 (9) A3 (5) (9) B3 
A3 B3 

(61 (8) 
A4 B4 

A4 (6) (8) B4 

'ALS1243 
'ALS1243 

Al Bl 

A2 (4) (10) B2 

A2 B2 

A3 B3 A3 (5) (9) 83 

A4 B4 A4 (6) (8) 84 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS1242, SN54ALS1243, 
SN74ALS1242, SN74ALS1243 

QUADRUPLE BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage: All inputs ........................................................... 7 V 

1/0 ports .......................................................... 5.5 V 
Operating free-air temperature range: SN54ALS1242, SN54ALS 1243. . . . . . . . . . . . . . . . .. - 55°e to 125 °e 

SN74ALS1242, SN74ALS1243 ..................... Doe to 70 0 e 
Storage temperature range ................... ' . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 °e to 150 °e 

recommended operating conditions 

SN54ALS1242 SN74ALS1242 

SN54ALS1243 SN74ALS1243 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

10H High-level output current -12 -15 mA 

8 16 
10l low-level output current 

24t 
mA 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 24-mA limit applies for the SN74ALS1242-1 and SN74ALS1243-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS1242 SN74ALS1242 

PARAMETER TEST CONDITIONS SN54ALS1243 SN74ALS1243 UNIT 

MIN TYP:l: MAX MIN TYP:l: MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4:15 V to 5.5 V, 10H = -0.4 mA Vee- 2 vee- 2 
Vee = 4.5 V, 10H = -3 mA 2.4 3.2 2.4 3.2 

VOH 
Vee = 4.5 V, 10H = -12 mA 2 ,v 
Vee = 4.5 V, 10H = -15 mA 2 

Vee = 4.5 V, 10l = -8 mA 0.25" 0.4 0.25 0.4 

VOL Vee = 4.5 V, 10l = 16 mA V 

(lOl = 24 rnA for - 1 versions) 
0.35 0.5 

Control inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 
II mA 

A or B ports Vee = 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports§ 
Vee = 5.5 V, VI = 2.7 V 

20 20 
p.A 

Control inputs -0.1 -0.1 
IlL Vce = 5.5 V, VI = 0.4 V mA 

A or B ports§ -0.1 -0.1 

10' Vce = 5.5 V, Vo - 2.25 V -30 -112 -30 -112 mA 

Outputs high 6.5 6.5 

'AlS1242 Outputs low 10 10 

Outputs disabled 12 12 
ICC Vce = 5.5 V rnA 

Outputs high 8 8 

'AlS1243 Outputs low 12 12 

Outputs disabled 14 14 

tAli typical values are at Vee = 5 V, TA = 25°C. 

§For I/O ports, the parameters IIH and IlL include the off-state output current. '" 

, The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS1242, SN54ALS1243, 
SN74ALS1242, SN74ALS1243 
QUADRUPLE BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

'ALS 1242 switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 n. 
R2 = 500 n. 
TA = MIN to MAX 

SN54ALS1242 SN74ALS1242 

MIN TYP:I: MAX MIN TYP:I: MAX 

tpLH 9 9 
A or B B or A 

9 tpHL 9 

tpZH 
GAB 

17 17 
B 

tPZL 19 19 

tpHZ 
GAB 

7 7 
B 

tpLZ 6 6 

tpZH 17 17 
GBA A 

tPZL 19 19 

tpHZ - 7 7 
GBA A 

tpLZ 6 6 

'ALS 1242 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF. 

~ 
FROM TO 

R1 = 500 fl. 

PARAMETER R2 = 500 fl. 
(lNPUTI (OUTPUT) 

TA = MIN to MAX 

~ 
SN54ALS1243 SN74ALS1243 

r­en 
~ 
2 
o 
~ en 
~ 
::c 
(") 

tpLH 

tpHL 

tPZH 

tpZL 

tpHZ 

tpLZ 

tpZH 

tpZL 

tpHZ 

tPLZ 

A or B 

GAB 

GAB 

" 
GBA 

GBA 

c tAli typical values are at Vee ~ 5 V, TA ~ 25°e. 

=t NOTE 2: For load circuit and voltage waveforms, see page 1-12. 

en 

MIN TYP:I: MAX 

B or A 
11 

11 

19 
B 

21 

9 
B 

8 

A 
19 

21 

A 
9 

8 

Additional information on these products can be obtained from the factory as it becomes available. 

PRODUCT PREVIEW 
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change or discontinue this product without notice. 
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TYPES SN54ALS1244A, SN74ALS1244A 
OCTAL BUFFER AND DRIVER WITH 3·STATE OUTPUTS 

• Low-Power Version of 'ALS244A 

• 3-State Outputs Drive Bus Lines or Buffer Memory 
Address Registers 

• P-N-P Inputs Reduce DC Loading 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

This octal buffer and line driver is designed specifically to 
improve both the performance and density of three-state 
memory address drivers, clock drivers, and bus-oriented 
receivers and transmitters. Taken together with the' ALS 1240 
and' ALS 1241 this device provides the choice of selected com­
binations of inverting and noninverting outputs symmetrical G 
(active-low input control) inputs, and complementary G and IT 
inputs. 

The-1 version of the SN74ALS 1244A is identical to the standard 
version except that the recommended maximum IOL is increased 
to 24 milliamperes. There is no -1 version of the SN54ALS1244A. 

The SN54ALS1244A is characterized for operation over the full 
military temperature range of - 55°C to 125°C. The 
SN74ALS1244A is characterized for operation from DoC to 70°C. 

functional block diagram (positive logic) 

1A1 
(2) (18) 1V1 

1A2 
(4) (16) 

1Y2 

1A3 
(6) (14) 

1Y3 

1A4 
(8) (12) 

1Y4 

2A1 (111 >-_-+---"(9",,,,) 2Y1 

2A2 ....;,,(1;,;;;3.:.,.) ----4 >-_-+--,"(7.;.,,) 2Y2 

2A3 (15) >-_-+---:.(5;;.:,.) 2Y3 

2A4 (17) >-__ --=-(3:.:.) 2Y4 

Pin numbers showl' are for J and N packages 

02661, DECEMBER 1982-REVISED DECEMBER 1983 

SN54ALS1244A ... J PACKAGE 
SN74ALS1244A ... N PACKAGE 

(TOP VIEW) 

1<3 
1A1 
2Y4 1Y1 
1A2 2A4 
2Y3 1Y2 
1A3 2A3 
2Y2 1Y3 
1A4 2A2 
2Y1 1Y4 
GND 2A1 

SN54ALS1244A ... FH PACKAGE 
SN74ALS1244A ... FN PACKAGE 

1A2 
2Y3 
1A3 
2Y2 
1A4 

(TOP VIEW) 
'<t..- U 
>- <x: It!) Ult!) 
N..-..->N 

3 2 1 

1Y1 
2A4 
1Y2 
2A3 
1Y3 

logic symbol 

1G 

1A1 1Y1 
1A2 1Y2 
1A3 1Y3 
1A4 1Y4 

2G 

2A1 2V1 
2A2 2Y2 

2A3 2Y3 
2A4 2V4 

Copyright © 19B2 by Texas Instruments Incorporated 
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TYPES SN54ALS1244A, SN74ALS1244A 
OCTAL BUFFER AND DRIVER WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee . .............................................................. " 7 V 
Input voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Voltage applied to a disabled 3-state output. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS1244A. . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°e 

SN74ALS1244A ................................ OOC to 70°C 
Storage temperature range. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150°C 

recommended operating conditions 

SN54ALS1244A SN74ALS1244A UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOL Low-level output current 8 16 
mA 

24t 

TA Operating free-air temperature -55 125 0 70 De 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 24-mA limit applies for the SN7 4ALS 1244A-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER 
SN54ALS1244A SN74ALS1244A 

TEST CONDITIONS 
Typt Typt 

UNIT 
MIN MAX MIN MAX 

VIK Vee = 4.5 V. II = - 18 rnA -1.5 - 1.5 V 

Vee = 4.5 V to 5.5 V, IOH = -0.4 mA Vee- 2 Vee- 2 

VOH 
Vee = 4.5 V. IOH = -3 mA 2.4 3.2 2.4 3.2 

V 
Vee = 4.5 V. IOH = -12 mA 2 

Vee = 4.5 V. IOH = -15 mA 2 

Vee = 4.5 V. IOL = 8 mA 
- 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V. IOL = 16 mA V 
0.35 0.5 

(lOL = 24 mA for - 1 versions) 

IOZH Vee = 5.5 V, Vo = 2.7 V 20 20 "A 
IOZL Vee = 5.5 V, VI = 0.4 V -20 -20 "A 
II Vee = 5.5 V. VI = 7 V 0.1 0.1 mA 

IIH Vee = 5.5 V. VI = 2.7 V 20 20 "A 
IlL Vee = 5.5 V. VI = 0.4 V -0.1 -0.1 mA 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

t Outputs high 6 15 6 11 

lee Vee = 5.5 V I Outputs low 10 20 10 17 mA 

I Outputs disabled 11 25 11 20 
. 

tAli typical values are at Vee = 5 V. TA = 25°e. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 
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switching characteristics (see Note 1) , 

PARAMETER 
FROM 

(INPUT) 

tpLH 
A 

tpHL 

tpZH G 
tpZL 

tpHZ G 
tpLZ 

TYPES SN54ALS1244A, SN74ALS1244A 
OCTAL BUFFER AND DRIVER WITH 3-STATE OUTPUTS 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

TO R1 = 500 n. 
UNIT 

(OUTPUT) R2 = 500 n. 

TA = MIN to MAX 

SN54ALS1244A SN74ALS1244A 

MIN MAX MIN MAX 

3 16 3 14 
Y ns 

3 16 3 14 

6 26 6 22 y ns 
6 26 6 22 

2 12 2 10 
Y ns 

3 16 3 13 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54ALS1245. SN74ALS1245 
OCTAL BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 

• 'Bidirectional Bus Transceivers in High-Density 20-Pin 
Packages 

• Lower-Power Version of 'ALS245 

• 'ALS 1245 is Identical to 'ALS 1645 

• Package Options Include Both Plastic and Ceramic Chip 
Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

This octal bus transceiver is designed for asynchronous two-way 
communication between data buses. The device transmits data 
from the A bus to the B bus or from the 8 bus to the A bus 
depending upon the level at the direction control (DIR) input. The 
enable input (G) can be used to disable the device so the buses 
are effectively isolated, 

The -1 version of the SN74ALS1245 is identical to the standard 
versions except that the recommended maximum IOL is 
increased to 24 milliamperes. There is no -1 version of the 
SN54ALS1245. 

The SN54ALS 1245 is characterized for operation over the full 
military temperature range of - 55 °e to 125°e. The 
SN74ALS1245 is characterized for operation from ooe to 
70 o e. 

FUNCTION TABLE 

CONTROL 

INPUTS OPERATION 

02661, DECEMBER 19B2-REVISED DECEMBER 1983 

SN54ALS1245 .• , J PACKAGE 

SN74ALS1245 , , . N PACKAGE 

(TOP VIEW) 

DIR Vee 
A1 G 
A2 81 
A3 82 
A4 83 
A5 84 
A6 85 
A7 86 
A8 87 

GND 88 

SN54ALS1245 FH PACKAGE 

SN74ALS1245 FN PACKAGE 

N ~!!: ~ 
<{ <{ 0 > I(!) 

3 2 1 

81 
82 

A5 83 
84 

A7 85 

CXlOCXlr--CO 
<{ZCXlaJaJ 

(!) 

logic symbol 
G DIR 

L L B data to A bus 

L H A data to B bus G (19) 

H X Isolation 
DIR 

(1) 

(2) (1 B) 
B1 A1 

logic diagram (positive logic) 
A2 

(3) (17) B2 

'G------, 
A3 (4) (16) B3 

DIR -+-----' A4 
(5) (15) B4 

A5 
(6) (14) B5 

(7) (13) B6 
AS 

A1 B1 

A7 
(B) (12) B7 

TO SEVEN OTHER TRANSCIEVERS 
AB (9) (11) B8 

Pin numbers shown are for J and N packages. 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS1245, SN74ALS1245 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

absolute maximum ratings over operating free-air temperature range (unless otherr-rise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage: All inputs ............................................................ 7 V 

I/O ports .......... ' ................................................. 5.5 V 
Operating free-air temperature range: SN54ALS1245 .............................. - 55 De to 125 De 

SN74ALS1245 ................................. ODe~70De 
Storage temperature range ................................................ - 65 De to 150 °e 

recommended operating conditions 

SN54ALS1245 SN74ALS1245 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

IOH High-level output current -12 -15 mA 

IOL 
8 16 

Low-level output current 
24t 

mA 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limit applies only If Vee IS maintained between 4.75 V and 5.25 V. 
The 24-mA limit applies for the SN74ALS1245-1 only . 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
SN54ALS1245 SN74ALS1245 

Typt Typt 
UNIT 

MIN MAX MIN MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, IOH = -0.4 mA Vee- 2 Vee- 2 

VOH 
Vee = 4.5 V, 10H = -3 mA 2.4 3.2 2.4 3.2 

V 
Vee = 4.5 V, 10H = -12 mA 2 

VCC = 4.5 V, 10H = -15 mA 2 

Vee = 4.5 V, 10L = 8 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V, 10L = 16 mA V 

(lOL = 24 mA for - 1 version) 
0.35 0.5 

II 
Control inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 

A, 8 ports§ Vee = 5.5 V, 
mA 

VI = 5.5 V 0.1 0.1 

IIH 
Control inputs 20 20 

A, 8 ports§ 
Vce = 5.5 V, VI = 2.7 V 

20 20 
p.A 

IlL 
Control inputs -0.1 -0.1 

Vee = 5.5 V, VI = 0.4 V mA 
A, 8 ports§ -0.1 -0.1 

10' Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

lOutput high 20 33 20 32 

Ice Vee = 5.5 V I Output low 23 39 23 37 mA 

I Output disabled 25 41 25 39 

tAli typical values are at Vee = 5 V, TA = 25°e. 
§For I/O ports, the parameters IIH and IlL include the off-state output current. 
'The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS. 
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switching characteristics (see Note 1) 

PARAMETER 
FROM 

(INPUT) 

tpLH 
A or B 

tpHL 

tpZH IT 
tpZL 

tpHZ "IT 
tpLZ 

NOTE 1: For load circuit and voltage waveforms, see page 1·12. 

TYPES SN54ALS1245, SN74ALS1245 
OCTAL BUS TRANSCEIVERS WITH 3·STATE OUTPUTS 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

Rl = 500 Q. 

TO R2 = 500 Q. 
UNIT 

(OUTPUT) TA = MIN to MAX 

SN54ALS1245 SN74ALS1245 

MIN MAX MIN MAX 

4 15 4 13 
B or A 

4 15 4 13 
ns 

10 27 10 25 
A or B ns 

13 32 13 29 

4 20 4 18 
A or B 

5 23 5 21 
ns 

(J) 
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TYPES SN54ALS1620 THRU SN54ALS1623 
SN74ALS1620 THRU SN74ALS1623 

OCTAL BUS TRANSCEIVERS 

• Bus Transceivers in High-Density 20-Pin DIPs and the 
New Plastic and Ceramic Chip Carriers Packages 

• Local Bus Latch Capability 

• Choice of True or Inverting Logic 

• Dependable Texas Instruments Quality and Reliability 

• Choice of 3-State or Open-Collector Outputs 

DEVICE OUTPUT LOGIC 
'ALS1620 3-State Inverting 
'ALS1621 Open-Collector True 
'ALS1622 Open-Collector Inverting 
'ALS1623 3-State True 

description 

These octal bus transceivers are designed for asynchronous two­
way communication between data buses. The control function 
implementation allows for maximum flexibility in timing. 

These devices allow data transmission from A bus to the B bus or 
from the B bus to the A bus depending upon the logic levels at the 
enable inputs (GBA and GAB). 

The enable inputs can be used to disable the device so that the 
buses are effectively isolated. 

The dual-enable configuration gives the ' ALS 1620 thru 
, ALS1623 the capability to store data by simultaneous enabling 
of GBA and GAB. Each output reinforces its input in this 
transceiver configuration. Thus, when both control inputs are 
enabled and all other data sources to the two sets of bus lines are 
at high impedance, both sets of bus lines (16 in all) will remain at 
their last states. The 8-bit codes app"earing on the two sets of 
buses will be identical for the ' ALS 1621 and ' ALS 1623 or 
complementary for the' ALS 1620 and' ALS 1622. 

The -1 versions of the SN74ALS' parts are identical to the 
standard versions except that the recommended maximum IOL is 
increased to 24 mAo There are no -1 versions of the SN54ALS' 
parts. 

The SN54ALS1620 thru SN54ALS1623 are characterized for 
operation over the full military temperature range of - 55°C to 
125°C. The SN74ALS1620 thru SN74ALS1623 are 
characterized for operation from 0 °C. to 70°C. 

FUNCTION TABLE 

ENABLE INPUTS OPERATION 

GBA GAB 'ALS1620, 'ALS1622 'ALS1621, 'ALS1623 

L L B data to A bus B data to A bus 

H H A data to B bus A data to B bus 

H L Isolation Isolation 

L H 
B data to A bus, B data to A bus, 
A data to B bus A data to B bus 

PRODUCT PREVIEW 

02661, DECEMBER 1982-REVISED DECEMBER 1983 

SN54ALS' •.• J PACKAGE 

SN74ALS' ••. N PACKAGE 

(TOPVIEWI 

GAB VCC 
A1 GBA 
A2 B1 
A3 B2 
A4 83 
A5 84 
A6 85 
A7 86 
A8 B7 

GND 88 

SN54ALS' ••• FH PACKAGE 

SN74ALS' •.• FN PACKAGE 

(TOPVIEWI 

A3 
A4 
A5 
A6 
A7 

CD u « 
N .... «UCD « « t!) > It!) 

B1 
B2 
B3 
B4 
B5 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS1620 THRU SN54ALS1623 
SN74ALS1620 THRU SN74ALS1623 
OCTAL BUS TRANSCEIVERS 

logic symbols 

'ALS1620 'ALS1621 

functional block diagrams (positive logic) 

'ALS1620 'ALS1621 

GAl 

'ALS1622 

'ALS1622 

lllA----c:t 

o.u 

~Al 81 AI 

l> 
r-
CA 

l> 
2 
C 
l> 
CA 
C') 

$ 
C') 
c: 
=t 
C/) 

A2 

TO OTHER SIX 

TRANSCEIVERS 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS1620 THRU SN54ALS162l 
SN74ALS1620 THRU SN74ALS1623 

OCTAL BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. VCC .............................................................. 7 V 
Input voltage: All inputs ........................................................... 7 V 

lID ports .......................................................... 5.5 V 
Operating free-air temperature range: SN54ALS1620. SN54ALS1623 .................. - 55 OCto 125°C 

SN74ALS1620.SN74ALS1623 ..................... 0°Ct070°C 
Storage temperature range .... ',' ......................................... '. - 65°C to 150°C 

recommended operating conditions 

SN54ALS1620 SN74ALS1620 

SN54ALS1623 SN74ALS1623 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.6 0.6 V 

10H High-level output current -12 -15 mA 

6 16 
10L Low-level output current 

24 t 
mA 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 24-mA limit applies for the SN74ALS1620-1 and SN74ALS1623-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS1620 SN74ALS1620 

PARAMETER TEST CONDITIONS SN54ALS1623 SN74ALS1623 UNIT 

MIN TYP:I= MAX MIN TYP:I= MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, IOH = -0.4 mA Vee- 2 vee- 2 

Vee = 4.5 V, 10H = -3 mA 2.4 3.2 2.4 3.2 
VOH 

Vee = 4.5 V, 
V 

IOH = -12 mA 2 

Vee = 4.5 V, 10H = -15 mA 2 

Vee = 4.5 V, 10L = 6 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V, 10L = 16 mA 
0.35 0.5 

V 

(lOL = 24 mA for-1 versions) 

II 
Control inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 

mA 
A or B ports Vee = 5.5 V, VI = 5.5 V 0.1 0.1 

IIH 
Control inputs 

Vee = 5.5 V, 
20 20 

A or B ports§ 
VI = 2.7 V 

20 20 
p.A 

IlL 
Control inputs 

Vee = 5.5 V, 
-0.1 -0.1 

VI = 0.4 V mA 
A or B ports§ -0.1 -0.1 

10' Vee - 5.5 V, Vo - 2.25 V -30 -112 -30 -112 mA 

Outputs high 14 14 

'ALS1620 Outputs low 19 19 

Outputs disabled 21 21 -
ICC Vee = 5.5 V mA 

Outputs high 11 11 

'ALS1623 Outputs low 16 18 

Outputs disabled 13 13 

tAli typical values are at-Vee ~ 5 V, TA ~ 25°e. 
§For 1/0 ports, the parameters IIH and IlL include the off-state output current. 
,The output conditions have been chosen to produce a current that closely approximates one h'alf of the true short-circuit output current, lOS. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS1620 THRU SN54ALS1623 
SN74ALS1620 THRU SN74ALS1623 
OCTAL BUS TRANSCEIVERS 

'ALS1620 switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tPLH A B 
tpHL 

tpLH B A 
tPHL 

tPZH GBA A 
tPZL 

tpHZ GBA A 
tpLZ 

tPZH GAB B 
tPZL 

tpHZ 
GAB B 

tpLZ 

'ALS1623 switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tPLH A 8 
tpHL 

tPLH B A 
tpHL 

tpZH GBA A 
tPZL 

tpHZ GBA A 
tpLZ 

tpZH GAB B 
tPZL 

tpHZ 
GAB B 

tpLZ 

tAli typical values are at VCC = 5 V. TA = 25 DC. 

NOTE1: For load circuit and voltage waveforms. see page 1-12. 

Vec = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 n. 
R2 = 500 n. 
TA = MIN to MAX 

SN54ALS1620 SN74ALS1620 

MIN Typt MAX MIN Typt MAX 

9 9 

6 6 

9 9 

6 6 

14 14 

17 17 

7 7 

11 11 

14 14 

17 17 

7 7 

11 11 

Vee = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 n. 
R2 = 500 n. 
TA = MIN to MAX 

SN54ALS1623 SN74ALS1623 

MIN Typt MAX MIN Typt MAX 

8 8 

8 8 

8 8 

8 8 

18 18 

21 21 

12 12 

13 13 

18 18 

21 21 

12 12 

13 13 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS1620 THRU SN54ALS1623 
SN74ALS1620 THRU SN74ALS1623 

OCTAL BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage. Vee .............................................................. 7 V 
Input voltage: All inputs and I/O ports .................................................. 7 V 
Operating free-air temperature range: SN54ALS 1621. SN54ALS 1622 .................. - 55 DC to 125 De 

SN74ALS1621.SN74ALS1622 ..................... OOet070 De 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 DC to 150 De 

recommended operating conditions 

SN54AlS1621 SN74AlS1621 

SN54AlS1622 SN74AlS1622 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 mV 

8 16 
IOl low-level output current 

24 t 
rnA 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 

The 24-mA limit applies for the SN74ALS1621-1 and SN74ALS1622-1 only. 

electrical characterJstics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlS1621 SN74AlS1621 

PARAMETER TEST CONDITIONS SN54AlS1622 SN74AlS1622 UNIT 

MIN Typt MAX MIN Typt MAX 

VIK Vee = 4.5 V. II = -18 mA -1.5 -1.5 V 

10H Vee = 4.5 V. VOH = 5.5 V 0.1 0.1 mA 

Vee = 4.5 V. IOl = 8 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V. IOl = 16 mA 

(\Ol = 24 mA for - 1 versions) 
0.35 0.5 

V 

Control inputs Vec = 5.5 V. VI = 7 V 0.1 0.1 
II mA 

A or B ports VCC = 5.5 V. VI = 5.5 V 0.1 0.1 

Control inputs 20 20 p.A IIH 
A or B ports§ 

Vec = 5.5 V. VI = 2.7 V 
20 20 

III 
Control inputs -0.1 -0.1 

VCC = 5.5 V. VI = 0.4 V mA 
A or B ports§ -0.1 -0.1 

'AlS1621 
Outputs high 11 11 

Outputs low 16 16 
ICC VCC = 5.5 V mA 

Outputs high 13 13 
'AlS1622 

Outputs low 18 18 

tAli typical values are at Vee = 5 V, TA = 25°e. 

§For 1/0 ports, the parameters IIH and IlL include the off· state output current. 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS1620 THRU SN54ALS1623 
SN74ALS1620 THRU SN74ALS1623 
OCTAL BUS TRANSCEIVERS 

, ALS 1621 switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tPLH 
A B 

tpHL 

tpLH 
B A 

tPHL 

tpLH 
GSA A 

tPHL 

tpLH 
GAB B 

tpHL 

'ALS1622 switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

tpLH 
A B 

tpHL 

tpLH 
B A 

tpHL 

tpLH 
GSA A 

tpHL 

tpLH 
GAB B 

tpHL 

tAli typical values are at Vee = 5 V. TA = 25°e. 
NOTE 1: For load circuit and voltage waveforms. see page 1-12. 

Vee = 4.5 V to 5.5 V. 

eL = 50 pF. 

RL = 680 n. 
TA = MIN to MAX 

SN54ALS1621 SN74ALS1621 

MIN Typt MAX MIN Typt MAX 

22 22 

14 14 

22 22 

14 14 

33 33 

24 24 

33 33 

24 24 

Vee = 4.5 V to 5.5 V. 

CL = 50 pF. 

RL = 680 n. 
TA = MIN to MAX 

SN54ALS 1622 SN74ALS1622 

MIN Typt MAX MIN Typt MAX 

25 25 

13 13 

25 25 

13 13 

31 31 

28 28 

31 31 

28 28 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS1638, SN54ALS1639, SN74ALS1638, SN74ALS1639 
OCTAL BUS TRANSCEIVERS 

• Bidirectional Bus Transceivers in High-Density 20-Pin 
Packages 

g Low-Powor Version of ' ALS638 and' ALS639 

• Choice of True or Inverting Logic 

• A bus Outputs are Open-Collector; B Bus Outputs are 
3-State 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

description 

These octal bus transceivers are designed for asynchronous two­
way communication between open-collector and 3-State buses. 
The devices transmit data from the A bus (open-collector) to the 
8 bus (3-state) or from the 8 bus to the A bus depending upon 
the level at the direction control (DIR) input. The enable input (G) 

can be used to enable the device so the buses are effectively 
isolated. 

DEVICE A OUTPUT 

'ALS 1638 Open-Collector 

'ALS 1639 Open-Collector 

B OUTPUT 

3-State 

3-State 

LOGIC 

Inverting 

True 

The -1 versions of the SN74ALS' parts are identical to the 
standard versions except that the recommended maximum IOL is 
increased to 24 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54ALS1638 and SN54ALS1639 are characterized for 
operation over the full military temperature range of - 55 DC to 
125 DC. The SN74ALS1638 and SN74ALS1639 are 
characterized for operation from 0 DC to 70 DC. 

ADVANCE INFORMATION 

02661. DECEMBER 1982-REVISED DECEMBER 1983 

SN54ALS1638,SN54ALS1639 

SN74ALS1638,SN74ALS1639 

(TOP VIEW) 

DIR 
A1 

A2 
A3 

A4 
A5 
A6 
A7 

A8 

GND 

SN54ALS1638,SN54ALS1639 . 

SN74ALS1638,SN74ALS1639 . 

(TOP VIEW) 

N .- ~ ~ 
<{ <{ 0 >I(!) 

A3 4 

A4 5 

A5 6 

A6 7 

A7 8 

ooOOOI'CO 
<{z CD CD CD 

(!) 

. J PACKAGE 

. N PACKAGE 

VCC 
G 
81 

82 
83 

84 

85 

86 
87 
88 

FH PACKAGE 

FN PACKAGE 

81 

82 
83 

84 

85 

FUNCTION TABLE 

CONTROL 
OPERATION 

INPUTS 

G DIR 
'ALS1638 'ALS1639 

L L B data to A bus B data to A bus 

L H A data to B bus A data to B bus 

H X Isolation Isolation 

Copyright © 1982 by Texas Instruments Incorporated 
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TYPES SN54ALS1638, SN54ALS1639, SN74ALS1638, SN74ALS1639 
OCTAL BUS TRANSCEIVERS 

logic symbols functional block diagrams (positive logic) 

'AlS1638 'AlS1638 

At Bt 

A2 

B3 

B4 

AS BS 

A6 B6 

A7 B7 

A8 B8 
TO SIX OTHER TRANSCEIVERS 

'AlS1639 'AlS1639 

\. 
orR ,0 

At Bt 

DIR 
A2 B2 

A3 B3 At 

A4 B4 

AS BS 

A2 
A6 B6 

A7 B7 

TO SIX OTHER TRANSCEIVERS 
A8 B8 

Pin numbers shown are for J and N packages. 
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TYPES SN54ALS1638, SN54ALS1639, SN74ALS1638, SN74ALS1639 
OCTAL BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage: All inputs ........................................................... 7 V 

A bus I/O ports ....................................................... 7 V 
B bus I/O ports ...................................................... 5.5 V 

Operating free-air temperature range: SN54ALS 1638, SN54ALS1639 ................ - 55°C to 125 °e 
SN74ALS1638,SN74ALS1639 .................... OOeto70oe 

Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50 °e 

recommended operating conditions 

SN54ALS1638 SN74ALS1638 

SN54ALS1639 SN74ALS1639 
UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level voltage A ports 5.5 5.5 V 

10H High-level output current B ports -12 -15 rnA 

10L Low-level output current A or B ports 
8 16 

24 t 
rnA 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained between 4.75 V and 5.25 V. 
The 24-mA limit applies for the SN7 4ALS 1638-1 and SN7 4ALS 1639-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS1638 SN74ALS1638 

PARAMETER TEST CONDITIONS SN54ALS1639 SN74ALS1639 UNIT 

MIN TVP:t: MAX MIN TVP:t: MAX 

VIK Vee = 4.5 V. II = -18 rnA -1.5 -1.5 V 

10H A ports Vec = 4.5 V. Va = 5.5 V 0.1 0.1 rnA 

Vcc = 4.5 V to 5.5 V. IOH = -0.4 rnA vee- 2 Vee- 2 

Vcc = 4.5 V. 10H = -3 rnA 2.4 3.2 2.4 3.2 
VOH B ports V 

VCC = 4.5 V. 10H = -12mA 2 

VCC = 4.5 V. 10H = -15 rnA 2 

Vee = 4.5 V. 10L = 8 rnA 0.25 0.4 0.25 0.4 

VOL A or B ports VCC = 4.5 V. 10L = 16 rnA V 

(IOL = 24 rnA for - 1 versions) 
0.35 0.5 

Control inputs VCC = 5.5 V. VI = 7 V 0.1 0.1 
II rnA 

A or B ports VCC = 5.5 V. VI 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH A or B ports§ VCC = 5.5 V. VI = 2.7 V p.A 

20 20 

Control inputs -0.1 -0.1 
IlL VCC = 5.5 V. VI = 0.4 V rnA 

A or B ports§ -0.1 -0.1 

10' B ports VCC = 5.5 V, Va = 2.25 V -30 -112 -30 -112 rnA 

I Outputs high 21 21 

ICC VCC = 5.5 V I Outputs low 23 23 rnA 

I Outputs disabled 25 25 

;AII typical values are at Vee = 5 V. TA = 25°e. 

§For I/O ports. the parameters IIH and IlL include the off· state output current. 

,The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS' 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS1638. SN54ALS1639. SN74ALS1638. SN74ALS1639 
OCTAL BUS TRANSCEIVERS 

• ALS1638 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
RL = 500 Q (A outputs). 

PARAMETER R1 = R2 = 500 Q (B outputs) 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54ALS1638 SN74ALS 1638 

MIN Typt MAX MIN Typt MAX 

tpLH 6 6 
A 8 

21 tPHl 21 

tpLH 6 6 
8 A 

tpHL 8 8 

tf'LH 
G.OIR 

23 23 
A 

tpHL 17 17 

tpZH G 12 12 
8 

tpZL 15 15 

tpHZ G 
6 6 

B 
tpLZ 7 7 

• ALS 1639 switching characteistics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
RL = 500 Q (A outputs). 

PARAMETER 
(INPUT) 

R1 = R2 = 500 Q (B outputs). 
(OUTPUT) 

TA = MIN to MAX 

SN54ALS 1639 SN74ALS 1639 

MIN Typt MAX MIN Typt MAX 

tpLH 7 7 
A 8 

tpHL 21 21 

tpLH 7 7 
8 A 

tpHL 9 9 

tpLH G. orR 
23 23 

A 
tpHL 19 19 

tpZH 
G 

14 14 
B 

tpZL 17 17 

tpHZ 7 7 
G B 

tpLZ 9 9 

tAli typical values at VCC = 5 V. TA = 25°C.· 
NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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TYPES SN54ALS1640A, SN54ALS1645A, SN54ALS1641 THRU SN54ALS1644 
SN74ALS1640A, SN74ALS1645A, SN74ALS1641 THRU SN74ALS1644 

OCTAL BUS TRANSCEIVERS 

• Bidirectional Bus Transceivers in High-Density 20-Pin 
Packages 

• Lower-Power Versions of 'ALS640 Series 

• Choice of True or Inverting Logic 

• Choice of 3-State or Open-Collector Outputs 

• Package Options Include Both Plastic and Ceramic 
Chip Carriers in Addition to Plastic and Ceramic DIPs 

• Dependable Texas Instruments Quality and Reliability 

DEVICE 
'ALS1640A 
'ALS1641 
'ALS1642 
'ALS1643 
'ALS1644 
'AL51645A 

description 

OUTPUT 
3-State 
Open-Collector 
Open-Collector 
3-5tate 
Open-Collector 
3-State 

LOGIC 
Inverting 
True 
Inverting 
True and Inverting 
True and Inverting 
True 

These octal bus transceivers are designed for asynchronous two­
way communication between data buses. The devices transmit 
data from the A bus to the 8 bus or from the 8 bus to the A bus 
depending upon the level at the direction control (DIR) input. The 
enable input ((3) can be used to disable the device so the buses 
are effectively isolated. 

The -1 versions of the SN74ALS' parts are identical to the standard 
versions except that the recommended maximum IOL is increased 
to 24 milliamperes. There are no -1 versions of the 
SN54ALS' parts. 

The SN54ALS' family is characterized for operation over the full 
military temperature range of - 55 °e to 125°C. The SN74ALS' 

family is characterized for operation from OOC to 70 oe. 

FUNCTION TABLE 

CONTROL OPERATION 

INPUTS 'ALS1640A 'ALS1641 

G DIR 'ALS1642 'ALS1645A 

L L B data to A bus B data to A bus 

L H A data to B bus A data to B bus 

H X Isolation Isolation 

02661, DECEMBER 1982 - REVISED DECEMBER 1983 

SN54ALS' ... J PACKAGE 

SN74ALS' ... N PACKAGE 

ITOPVIEWI 

DIR Vee 
A1 G 
A2 81 

A3 82 
A4 83 

A5 84 

A6 85 

A7 86 

A8 87 

GND 88 

SN54' ... FH PACKAGE 

SN74' ... FN PACKAGE 

ITOPVIEWI 

N .- Q;; ~ 
« « 0 > It!) 

A3 81 

A4 82 

A5 83 

A6 84 

A7 85 

CXlOCXlI'CD 
«zcococo 

t!) 

'ALS1643 

'ALS1644 

B data to A bus 

A data to B bus 

Isolation 

Copyright © 1982 by Texas Instruments Incorporated 

en 
!:: 
:::> u 
a: 
u 
en 
<t 
C 
Z 
<t 
en 
....I 
<t 

TEXAS 
INSTRUMENlS 

2-725 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



lEI 
» 
r-
en 
» 
2 
C 

» 
en 
(") 

:lJ 
(") 
C 
~ 
CJ) 

TYPES SN54ALS1640A, SN54ALS1645A, SN54ALS1641 THRU SN54ALS1644 
SN74ALS1640A, SN74ALS1645A, SN74ALS1641 THRU SN74ALS1644 
OCTAL BUS TRANSCEIVERS 

logic symbols 
'ALS1640A 'ALS1641 

81 

A2 A2 A2 

A3 83 A3 83 A3 

84 84 

85 85 A5 

A6 86 86 A6 

87 A7 87 

A8 88 AS 

'ALS1644 'ALS1645A 

Al 81 Al 

A2 A2 82 

A3 83 A3 83 A3 

84 

AS 85 85 A5 

A6 86 A6 86 

87 

A8 88 A8 

logic diagrams (positive logic) 
'ALS1640A 'ALS1641 'ALS1642 

CIR CIR 

A1 B1 Bl Al 

83 

84 

85 

86 

87 

82 

83 

84 

86 

87 

B8 

TO SEVEN OTHER TRANSCEIVERS TO SEVEN OTHER TRANSCEIVERS TO SEVEN OTHER TRANSCEIVERS 

'ALS1643 'ALS1644 'ALS1645A 
G 

CIR CIR CIR 

Al Bl Al Bl Al 

TO SEVEN OTHER TRANSCEIVERS TO SEVEN OTHER TRANSCEIVERS TO SEVEN OTHER TRANSCEIVERS 

Pin numbers shown are for J and N packages. 

2-726 TEXAS 
INSTRUMENTS 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 

Bl 

Bl 

1283 



1283 

TYPES SN54ALS1640A, SN54ALS1643, SN54ALS1645A 
SN74ALS1640A, SN74ALS1643, SN74ALS1645A 

OCTAL BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage: All inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

I/O ports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54ALS1640A, SN54ALS1643, SN54ALS1645A ... -55°C to 125°e 

SN74ALS1640A, SN74ALS1643, SN74ALS1645A ...... ooe to 70 0 e 
Storage temperature range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 1 50 °e 

recommended operating conditions 

SN54ALS1640A SN74ALS1640A 

SN54ALS1643 SN74ALS1643 
UNIT 

SN54ALS1645A SN74ALS1645A 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage - 0.8 0.8 V 

IOH High-level output current -12 -15 rnA 

8 16 
IOL Low-level output current 

24t 
rnA 

TA Operating free-air temperature -55 125 0 70 °e 

tThe extended limits apply only if Vee is maintained bet~een 4.75 V and 5.25 V. 

The 24-mA limit applies for the SN74ALS1640A-1, SN74ALS1643-1, and SN74ALS1645A-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS1640A SN74ALS1640A 

PARAMETER TEST CONDITIONS 
SN54ALS1643 SN74ALS1643 

UNIT 
SN54ALS1645A SN74ALS1645A 

MIN TVP~ MAX MIN TVP~ MAX 

VIK Vee = 4.5 V, II = -18 mA -1.5 -1.5 V 

Vee = 4.5 V to 5.5 V, IOH - -0.4 mA Vee- 2 Vee- 2 

Vee = 4.5 V, 10H = -3 mA 2.4 3.2 2.4 3.2 
VOH V 

Vee = 4.5 V, 10H = -12 mA 2 

Vee = 4.5 V, 10H = -15 mA 2 

Vee = 4.5 V, 10L = 8 mA 0.25 0.4 0.25 0.4 

VOL Vee = 4.5 V, 10L = 16mA 
0.35 0.5 

V 

(lOL = 24 mA for - 1 versions) 

Control inputs VCC = 5.5 V, VI = 7 V 0.1 0.1 
II mA 

A or B ports VCC = 5.5 V, VI = 5.5 V 0.1 0.1 
Control inputs 

VCC = 5.5 V, 
20 20 

p.A IIH 
A or B ports§ 

VI = 2.7 V 
20 20 

Control inputs -0.1 -0.1 
IlL VCC = 5.5 V, VI = 0.4 V 

-0.1 
mA 

A or B ports§- -0.1 

10' Vce = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 mA 

'ALS1640A .18 35 18 32 

ICC 'ALS1643 Vce = 5.5 V 22 22 mA 

'ALS1645A 25 40 25 36 

tAli typical values are at Vee = 5 V, TA = 25°e. 

§For 1/0 ports, the parameters IIH and IlL include the off-state output current. 

'The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 

Additional information on these products can be obtained from the factory as it becomes available. 
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TYPES SN54ALS1640A, SN54ALS1643, SN54ALS1645A 
SN74ALS1640A, SN74ALS1643, SN74ALS1645A 
OCTAL BUS TRANSCEIVERS 

• ALS 1640A switching characteristics (see Note 1) 

FROM TO 
PARAMETER 

(INPUT) (OUTPUT) 

Vcc - 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 n. 
R2 = 500 n. 
TA = MIN to MAX 

SN54ALS1640A SN74ALS1640A 

tpLH 
A or B B or A 

tpHL 

tpZH G A or B 
tpZL 

tpHZ G A or B 
tpLZ 

I ALS 1643 switching characteristics (see Note 1) 

IIIfI 
l> 
r­
CJ) 

l> 
2 
C 

» en 

PARAMETER 

tPLH 

tPHL 

tpLH 

tpHL 

tPZH 

tpZL 

tPHZ 

tPLZ 

tpZH 

tpZL 

tpHZ 

tpLZ 

FROM TO 
(INPUT) (OUTPUT) 

A B 

B A 

G A 

G A 

G 8 

G B 

Q . ALS1645A switching characteristics (see Note 1) 

::D n 
c: 
~ en 

FROM 
PARAMETER 

(INPUT) 

tpLH 
A or B 

tpHL 

tpZH G 
tpZL 

tpHZ G 
tpLZ 

tAli typical values are at Vee = 5 V. TA = 25°e. 

TO 

(OUTPUT) 

B or A 

A or B 

A or B 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 

ADVANCE INFORMATION 
This page contains Informallon 'on a new product. 

2 -7 2 8 Specifications are subject to change without nollce. TEXAS 
INSfRUMENTS 

MIN MAX' MIN MAX 

5 17 5 15 

2 13 2 10 

5 23 5 20 

5 25 5 22 

2 12 2 10 

5 16 5 13 

Vcc = 4.5 V to 5.6 V. 

CL = 60 pF. 

R1 = 500 Q. 

R2 = 500 Q. 

TA = MIN to MAX 

SN54ALS1643 SN74ALS1643 

MIN Typt MAX MIN Typt MAX 

7 7 

7 7 

8 8 

8 8 

18 18 

21 21 

12 12 

13 13 

18 18 

21 21 

12 12 

13 13 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 n. 
R2 = 500 n. 
TA = MIN to MAX 

SN54ALS1645A SN74ALS1645A 

MIN MAX MIN MAX 

2 15 2 13 

2 15 2 13 

8 28 8 25 

8 28 8 25 

2 14 2 12 

3 22 3 18 

POST OFFICE BOX 225012 e DALLAS. TEXAS 75265 . 
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TYPES SN54ALS1641, SN54ALS1642, SN54ALS1644 
SN74ALS1641, SN74ALS1642, SN74ALS1644 

OCTAL BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, Vee .............................................................. 7 V 
Input voltage: All inputs and 1/0 ports .................................................. 7 V 
Operating free-air temperature range: SN54ALS 1641, SN54ALS 1642, SN54ALS 1644 ..... - 55 DC to 125 De 

SN74ALS1641,SN74ALS1642,SN74ALS1644 ......... Ooew70oe 
Storage temperature range . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. - 65 De to 150 De 

recommended operating conditions 

SN54ALS1641 SN74ALS1641 

SN 54ALS 1642 SN74ALS1642 
UNIT 

SN54ALS1644 SN74ALS1644 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-level input voltage 0.8 0.8 V 

VOH High-level output voltage 5.5 5.5 V 

8 16 
IOL Low-level output current 

24t 
rnA 

TA Operating free-air temperature -55 125 0 70 °C 

tThe extended limits apply only' if Vee is maintained between 4.75 V and 5.25 V. 
The 24-mA limit applies for the SN74ALS1641-1, SN74ALS1642-1, and SN74ALS1644-1 only. 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54ALS1641 SN74ALS1641 

SN54ALS1642 SN74ALS1642 
UNIT PARAMETER TEST CONDITIONS 

SN54ALS1644 SN74ALS1644 

MIN TYP; MAX MIN TYP; MAX 

VIK VCC = 4.5 V, II = -18 rnA -1.5 -1.5 V 

10H VCC = 4.5 V, VOH = 5.5 V 0.1 0.1 mA 

VCC = 4.5 V, 10L = 8 mA 0.25 0.4 0.25 0.4 

VOL Vce = 4.5 V, 10L - 16 rnA 
0.35 0.5 

V 

(lOL = 24 rnA for -1 versions) 

Control inputs Vce = 5.5 V, VI = 7 V 0.1 0.1 
mA II 

A or B ports VCC = 5.5 V, VI = 5.5V 0.1 0.1 

Control inputs 20 20 
",A IIH A or B ports§ VCC = 5.5 V, VI = 2.7V 

20 20 

Control inputs 
VCC = 5.5V, VI = 0.4 V 

-0.1 -0.1 
mA IlL A or B ports§ -0.1 -0.1 

'ALS1641 23 23 

ICC 'ALS1642 VCC = 5.5 V 20 20 mA 

'ALS1644 22 22 

t All typical values are at Vee = 5 V, T A = 25°e. 

§For 1/0 ports, the parameters IIH and IlL include the off-state output current. 

PRODUCT PREVIEW 
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TYPES SN54ALS1641, SN54ALS1642, SN54ALS1644 
SN74ALS1641, SN74ALS1642, SN74ALS1644 
OCTAL BUS TRANSCEIVERS 

, ALS 1641 switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT} (OUTPUT} 

tPLH 
A or B B or A 

tpHL 

tPLH G or DIR A or B 
tpHL 

, ALS 1642 switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT} (OUTPUT} 

tpLH 
A or B B or A 

tpHL 

tpLH G or DIR A or B 
tpHL 

, ALS 1644 switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT} (OUTPUT} 

tpLH 
A B 

tPHL 

tPLH 
B A 

tPHL 

tpLH G or DIR A 
tPHL 

tpLH G or DIR B 
tpHL 

t All typical values are at Vee = 5 V. T A = 25°e. 
NOTE 1: For load circuit and voltage waveforms, see page 1-12. 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

RL = 50011, 

TA = MIN to MAX 

SN54ALS1641 SN74ALS1641 

MIN Typt MAX MIN Typt MAX 

22 22 

14 14 

26 26 

26 26 

Vcc = 4.5 V to 5.5 V, 

CL = 50 pF, 

RL = 50011. 

TA = MIN to MAX 

SN54ALS1642 SN74ALS1642 

MIN Typt MAX MIN TYpt MAX 

25 25 

13 13 

29 29 

29 29 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

RL = 50011, 

TA = MIN to MAX 

SN54ALS1644 SN74ALS1644 

MIN Typt MAX MIN Typt MAX 

27 27 

19 19 

24 24 

17 17 

30 30 

27 27 

24 24 

30 30 

Additional information on these products can be obtained from the factory as it becomes available. 

PRODUCT PREVIEW 
Thl. page contain. information on a product und.r 

2-730 d.velopment. T.x .. Inotrumente .... rv •• the right to 
chong. or dl.contlnue thl. product without notlc •. 
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TYPES SN54AS2620. SN54AS2623. SN74AS2620. SN74AS2623 
OCTAL BUS TRANSCEIVERS/MOS DRIVER 

• Bidirectional Octal Bus Transceivers For 
Driving MaS Devices 

• I/O Ports Have 25 Ohm Series Resistors So 
No External Resistors Are Required 

• Local Bus-Latch Capability 

• Choice of True or Inverting Logic 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal bus transceivers are designed to drive 
the capacitive input characteristics of MOS devices 
and allow asynchronous two-way communication 
between data buses. The control function implemen­
tation allows for maximum flexibility in timing. 

These devices allow data transmission from A bus to 
the B bus or from the B bus to the A bus depending 
upon the logic levels at the enable inputs (GBA and 
GAB). 

The enable inputs can be used to disable the device 
so that the buses are effectively isolated. 

The dual-enable configuration gives the' AS2620 or 
, AS2623 the capability to store data by simulta­
neous enabling of GBA and GAB. Each output rein­
forces its input in this transceiver configuration. 
Thus, when both control inputs are enabled and all 
other data sources to the two sets of bus lines are at 
high impedance, both sets of bus lines (1 6 in all) will 
remain at their last states. The 8-bit codes appearing 
on the two sets of buses will be identical for the 
'AS2623 or complementary for the 'AS2620. 

The SN54AS2620 and SN54AS2623 are charac­
terized for operation over the full military temperature 
range of - 55°C to 125°C. The SN74AS2620 and 
SN74AS2623 are characterized for operation from 
ooe to 70°C. 

FUNCTION TABLE 

DECEMBER 1983 

SN54AS' ... J PACKAGE 
SN74AS' ... N PACKAGE 

(TOP VIEW) 

GAB Vee 
A1 GBA 
A2 B1 
A3 B2 
A4 B3 
A5 B4 
A6 B5 
A7 B6 
A8 B7 

GND B8 

SN54AS' ... FH PACKAGE 
SN74AS' ... FN PACKAGE 

(TOP VIEW) 

co u « 
N .... «UCO « « <.:) > 1<.:) 

A3 B1 
A4 B2 
A5 B3 
A6 B4 
A7 B5 

co 0 COI'CO 
« z COCO CO 

<.:) 

ENABLE INPUTS OPERATION 
GBA 

L 
H 

H 

L 

GAB 
L 
H 

L 

H 

'AS2620 
B data to A bus 
A data to B bus 

Isolation 
B data to A bus, 
A data to B bus 

TEXAS 
INSTRUMENTS 

'AS2623 
B data to A bus 
A data to B bus 

Isolation 
B data to A bus, 
A data to B bus 

Copyright © 1983 by Texas Instruments Incorporated 
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TVPESSN54AS2620,SN54AS2623,SN74AS2620,SN74AS2623 
OCTAL BUS TRANSCEIVERS/MOS DRIVER 

logic symbols 

'AS2620 

Pin numbers shown are for J and N packages. 

logic diagrams (positive logic) 

'AS2620 

GAB 

Al 

A2 

TO OTHER SIX 

TRANSCEIVERS 

Bl 

B2 

2-732 TEXAS 
INSTRUMENlS 
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'AS2623 

TO OTHER SIX 
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TYPESSN54AS262D,SN54AS2623,SN74AS262D,SN74AS2623 
OCTAL BUS TRANSCEIVERS/MOS DRIVER 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, V CC ............................................................... 7 V 
Input voltage: All inputs ............................................................ 7 V 

I/O ports ..................................... ' ...................... 5.5 V 
Operating free-air temperature range: SN54AS2620, SN54AS2623 .................... - 55°C to 125°C 

SN74AS2620,SN74AS2623 ........................ OOCto70oC 
Storage temperature range ................................................. - 65°C to 150°C 

reco,!,mended operating conditions 

SN54AS2620 SN74AS2620 

SN54AS2623 SN74AS2623 UNIT 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

Vil low-level input voltage 0.8 0.8 V 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AS2620 SN74AS2620 

PARAMETER TEST CONDITIONS SN54AS2623 SN74AS2623 

MIN TYPt MAX MIN TYPt MAX 

VIK Vee = 4.5 V, II = -18 mA -1.2 -1.2 

VOH Vee = 4.5 V to 5.5 V, IOH = -2mA Vee-2 Vee-2 

VOL 
Vee = 4.5 V, IOl = 1 mA 0.15 0.4 0.15 0.4 
Vee = 4.5 V, IOl = 12 mA 0.35 0.35 0.7 0.7 

II 
Control inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 

A or B ports Vee = 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports* 
Vee = 5.5 V, VI = 2.7V 

50 50 

III 
Control inputs -0.5 -0.5 

A or B ports* 
Vee = 5.5 V, VI = 0.4 V 

-0.5 -0.5 
lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 

IOH Vee = 4.5 V, Vo = 2 V -35 -35 

IOl Vee = 4.5 V, Vo = 2 V 35 35 

Outputs high 62 100 62 100 

'AS2620 Vee = 5.5 V Outputs low 74 121 74 121 

ICC 
Outputs disabled 48 77 48 77 

Outputs high 57 93 57 93 

'AS2623 Vee = 5.5 V Outputs low 116 189 116 189 

Outputs disabled 72 116 72 116 

tAli typical values are at Vee = 5 V. TA = 25°e * For I/O ports. the parameters IIH and IlL include the off-state output current. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lOS' 
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TYPESSN54AS2620,SN54AS2623,SN74AS2620,SN74AS2623 
OCTAL BUS TRANSCEIVERS/MOS DRIVER 

, AS2620 switching characteristics (see Note 1) 

Vcc - 4.5 V to 5.5 V. 

CL = 50 pF. 

FROM TO 
R1 = 500 n. 

PARAMETER R2 = 500 n. 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54AS2620 SN74AS2620 

MIN MAX MIN MAX 

tpLH 1 9.5 1 8 
A B 

1 7.5 6.5 tPHL 1 

tpLH 1 9.5 1 8 
B A 

tpHL 1 7.5 1 6.5 

tpZH 
GSA 

1 11 1 10 
A 

11 tpZL 1 12 1 

tpHZ 
GSA 

1 7.5 1 6 
A 

12 tpLZ 1 15 1 

tpZH 1 9 1 8 
GAB B 

tpZL 1 9 1 8 

tPHZ 1 
GAB B 

12 1 11 

tPLZ 1 12 1 11 

, AS2623 switching characteristics (see Note 1) 

Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

TO 
R1 = 500 n. 

PARAMETER 
FROM 

R2 = 500 n. 
(INPUT) (OUTPUT) 

TA = MIN to MAX 

SN54AS2623 SN74AS2623 

MIN MAX MIN MAX 

tpLH 1 9.5 1 8.5 
A B 

7.5 tpHL 1 8.5 1 

tPLH 
S 

1 
A 

10 1 9 

tPHL 1 9 1 7.5 

tpZH 
GBA 

1 12.5 1 11 
A 

tpZL 1 12 1 11 

tpHZ 
GBA 

1 8.5 1 7.5 
A 

12 tPLZ 1 13 1 

tpZH 1 13 1 12 
GAB B 

tpZL 1 13.5 1 12 

tPHZ 1 7.5 1 7 
GAB B 

tPLZ 1 14.5 1 12.5 

NOTE 1: For load circuit and voltage waveforms. see page 1-12. 
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• Bidirectional Octal Bus Transceivers For 
Driving MOS Devices 

Q I/O Ports Hnvo 25 Ohm Series Resistors So 
No External Resistors Are Required 

• Choice of True or Inverting Logic 

• Dependable Texas Instruments Quality and 
Reliability 

description 

These octal bus transceivers are designed to drive 
the capacitive input characteristics of MOS devices 
and allow asynchronous two-way communication 
between data buses. The control function implemen­
tation allows for maximum flexibility in timing. 

The devices transmit data from the A bus to the 8 
bus or from the 8 bus to the A bus depending upon 
the level at the direction control (DIR) input. The 
enable input {G) can be used to disable the device so 
the buses are effectively isolated. 

The SN54AS' family is characterized for operation 
over the full military temperature range of - 55°C to 
125°C. The SN74AS' family is characterized for 
operation from ooC to 70°C. 

FUNCTION TABLE 

TYPES SN54AS2640, SN54AS2645 
SN74AS2640, SN74AS2645 

OCTAL BUS TRANSCEIVER/MOS DRIVER 
DeCEMBER 1983 

SN54AS' ••• J PACKAGE 
SN74AS' ••• N PACKAGE 

ITOPVIEWI 

DIR Vcc 
A1 G 
A2 81 
A3 82 
A4 83 
A5 84 
A6 85 
A7 86 
A8 87 

GND 88 

SN54AS' ••• FH PACKAGE 
SN74AS' •.• FN PACKAGE 

ITOPVIEWI 

N .- ~ ~ 
« « 0 > Ie.!) 

81 
A4 82 
A5 83 
A6 84 
A7 85 

coocor--co 
«z co co co 

e.!) 

CONTROL OPERATION 

INPUTS 
'AS2640 'AS2645 

G DIR 

L L B data to A bus B data to A bus 

L H A data to B bus A data to B bus 

H X Isolation Isolation 

PRODUCT PREVIEW Copyright © 1983 by Texas Instruments Incorporated 

en 
!::: 
:::> 
(.) 
a:: 
(.) 

en 
~ 
c 
z 
~ 
en 
...J 
~ 

This document contains Information on a product under 
development. Tuaslnstruments re.erYe. the right to 
change or discontinue this product without notice. 

TEXAS 
INSTRUMENTS 

2-735 

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265 



TYPES SN54AS2640, SN54AS2645 
SN74AS2640, SN74AS2645 
OCTAL BUS TRANSCEIVER/MOS DRIVER 

logic symbols 

'AS2640 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

functional block diagrams (positive logic) 

'AS2640 

l;------.., 

DIR --+----~ 

A1 B1 

TO SEVEN OTHER TRANSCEIVERS 

Pin numbers shown are for J and N packages. 

2-736 
TEXAS . 

INSTRUMENTS 

'AS2645 

A1 B1 

A2 B2 

A3 B3 

B4 

A5 B5 

A6 B6 

A7 B7 

A8 B8 

'AS2645 

TO SEVEN OTHER TRANSCEIVERS 
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TYPES SN54AS2640. SN54AS2645 
SN74AS2640. SN74AS2645 
OCTAL BUS TRANSCEIVERS 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage; Vee ................................................................. , 7 V 
Input voltage: All inputs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 

I/O ports. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5.5 V 
Operating free-air temperature range: SN54AS2640, SN54AS2645 .... . . . . . . . . . . . . . .. - 55°C to 125 °e 

SN74AS2640, SN74AS2645 ....................... ooe to 70 0 e 
Storage temperature range ..... ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 65°C to 150 °e 

recommended operating conditions 

SN54AS2640 SN74AS2640 UNIT 

SN54AS2645 SN74AS2645 

MIN NOM MAX MIN NOM MAX 

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 V 

VIH High-level input voltage 2 2 V 

VIL Low-Ivel input voltage 0.8 0.8 V 

TA Operating free-air temperature -55 125 0 70 °e 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

PARAMETER TEST CONDITIONS 
MIN 

SN54AS' 
Typt MAX 

SN74AS' 

MIN Typt MAX 
UNIT 

VIK Vee = 4.5 V, II = -18 rnA -1.2 -1.2 V 

VOH Vee = 4.5 V to 5.5 V, IOH = -2 rnA Vee- 2 vee- 2 V 

Vee = 4.5 V, IOL = 1 rnA 0.15 0.4 0.15 0.4 
VOL V 

Vee = 4.5 V, IOL = 12 rnA 0.35 0.7 0.35 0.7 

Control inputs Vee = 5.5 V, VI = 7 V 0.1 0.1 
II rnA 

A or B ports Vee = 5.5 V, VI = 5.5 V 0.1 0.1 

Control inputs 20 20 
IIH 

A or B ports+ 
Vee = 5.5 V, VI = 2.7 V 

50 50 
p.A 

Control inputs -0.5 -0.5 
IlL 

A or B ports + Vee = 5.5 V, VI = 0.4 V rnA 
-0.5 -0.5 

lo§ Vee = 5.5 V, Vo = 2.25 V -30 -112 -30 -112 rnA 

IOH Vee = 4.5 V, Vo = 2 V -35 -35 rnA 

10L Vee = 4.5 V, VOL = 2 V 35 35 rnA 

Outputs high 37 58 37 58 

'AS2640 Outputs low 78 123 78 123 

Outputs disabled 51 80 51 80 
ICC Vee = 5.5 V rnA 

Outputs high 58 95 58 95 

'AS2645 Outputs low 95 155 95 155 

Outputs disabled 73 119 73 119 

t All typical values are at Vee = 5 V, T A = 25°C. 
tFor 1/0 ports, the parametes IIH and IlL include the off-state output current. 
§The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current. lOS. 
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TYPES SN54AS2640, SN54AS2645 
SN74AS2640, SN74AS2645 
OCTAL BUS TRANSCEIVERS/MOS DRIVERS 

, AS2640 switching characteristics (see Note 1) 

FROM 
PARAMETER 

TO 
(INPUT) (OUTPUT) 

tPLH 
A or B BorA 

tPHL 

tpZH 
IT A or B 

tpZL 

tpHZ IT A or B 
tpLZ 

, AS2645 switching characteristics (see Note 1) 

PARAMETER 
FROM TO 

(INPUT) (OUTPUT) 

tPLH 

tpHL 
A orB BorA 

tpZH 

tpZL 
IT A orB 

tPHZ 
tpLZ 

IT AorB 

2 NOTE 1: For load circuit and ·voltage waveforms. see page 1-12. o 
l> en 
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Vcc = 4.5 V to 5.5 V. 

CL = 50 pF. 

R1 = 500 Q. 

R2 = 500 Q. 

TA = MIN to MAX 

SN54AS2640 SN74AS2640 

MIN MAX MIN MAX 

1 9.5 1 7.5 

1 7 1 6.5 

2 11 2 9 

2 12 2 10 
1 8 1 7 

2 15 2 13 

Vcc = 4.5 V to 5.5 V. 
CL = 50 pF. 

R1 = 500 Q. 

R2 = 500 Q. 

TA = MIN to MAX 

SN54AS2645 SN74AS2645 

MIN MAX MIN MAX 
1 12 1 10 

1 11 1 9.5 

1 13 1 11.5 

1 13 1 10.5 

1 9 1 8 

1 13 1 12 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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• Package Options Include Both Plastic and 
Ceramic Chip Carriers in Addition to Plastic 
and Ceramic DIPs. 

• Dependable Texas Instruments Quality and 
Reliability. 

description 

These devices contain two independent 2-input NAND 
gates. They perform the Boolean functions Y = A • B 
or Y = A + B in positive logic. 

The SN54ALS8003 is characterized for operation over 
the full military temperature range of - 55 °C to 
125°C. The SN74ALS8003 is characterized for 
operation from ooC to 70 oC. 

logic symbol 

1A 

1B 

2A 

28 

FUNCTION TABLE (each gate) 

INPUTS OUTPUT 

A B Y 

H H L 

L X H 

X L H 

Pin numbers shown are for JG and P packages. 

1Y 

2Y 

TYPES SN54ALS8003. SN74ALS8003 
DUAL 2-INPUT POSITIVE-NAND GATES 

02746, JULY 1983-REVISED DECEMBER 19B3 

SN54ALS8003 •.. JG PACKAGE 

SN74ALS8003 •.. P PACKAGE 

(TOP VIEW) 

lAD8 VCC 
1 B 2 7 2B 
lY 3 6 2A 

GND 4 5 2Y 

SN54ALS8003 ... FH PACKAGE 

SN74ALS8003 •.. FN PACKAGE 

(TOP VIEW) 

NC 
1B 
NC 
lY 
NC 

U 
U«UUU 
z .... z>z 

UOU>-U 
ZZZNZ 

(!) 

. NC-No internal connection 

NC 
2B 
NC 
2A 
NC 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 

Supply voltage, VCC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 V 
Input voltage .................................................. '. . . . . . . . . . . . . . . . . . . .. 7 V 
Operating free-air temperature range: SN54ALS8003 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. - 55°C to 125°C 

SN74ALS8003 .............................. : .. QOCto 70 c C 
Storage temperature. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . .. - 65°C to 150°C 

Copyright © 1983 by Texas Insruments Incorporated 
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TYPES SN54ALS8003, SN74ALS8003 
DUAL 2·INPUT POSITIVE·NAND GATES 

recommended operating conditions 

Vee Supply voltage 

VIH High-level input voltage 

V,l low-level input voltage 

IOH High-level output current 

IOl low-level output current 

TA Operating free-air temperature 

SN54AlSS003 

MIN NOM MAX 

4.5 5 5.5 

2 

O.S 

-0.4 

4 

-55 125 

SN74AlSS003 

MIN NOM MAX 
UNIT 

4.5 5 5.5 V 

2 V 

O.S V 

-0.4 mA 

S mA 

0 70 De 

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 

SN54AlSS003 SN74AlSS003 
PARAMETER TEST CONDITIONS 

MIN Typt MAX MIN Typt MAX 

V,K Vee - 4.5 V, " = -18 mA -1.5 -1.5 

VOH Vee - 4.5 V to 5.5 V,-IOH - -0.4 mA vee- 2 vee- 2 

VOL 
Vee = 4.5 V, \ IOl = 4 mA 0.25 0.4 0.25 0.4 

Vee = 4.5 V, IOl = 8 mA 0.35 0.5 

" 
Vee = 5.5 V, V, = 7 V 0.1 0.1 

"H Vee = 5.5 V, V, = 2.7 V 20 20 

',l Vee = 5.5 V, V, = 0.4 V -0.1 -0.1 

IOi Vee = 5.5 V, Vo = 2.25 V -15 -70 -15 -70 

leeH Vee = 5.5 V, V, = 0 V 0.22 0.43 0.22 0.43 

leel Vee - 5.5 V, V, = 4.5 V 0.81 1.5 0.81 1.5 

-=til tAli typical values are at Vee = 5 V, TA = 25°e. 
~ *The output conditions have been chosen to produce a current that closely approximats one half of the true short-circuit output current, lOS' 

l> switching characteristics (see Note 1) 
r­
C/) 

l> 
2 
C 
l> 

.C/) 

(') 

PARAMETER 

tPlH 

tPHl 

FROM 

(INPUT) 

A or B 

TO 

(OUTPUT) 

Y 

$ NOTE 1: For load circuit and voltage waveforms, see page 1-12. 
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Vee = 4.5 V to 5.5 V, 

el = 50 pF. 

Rl = 500 n. 
TA = MIN to MAX 

SN54AlS8003 SN74AlS8003 

MIN MAX MIN MAX 

3 14 3 11 

2 10 2 8 

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265 
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V 
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mA 

p.A 

mA 

mA 

mA 

mA 
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MECHANICAL DATA 

ORDERING INSTRUCTIONS 

Electrical characteristics presented in this data book, unless otherwise noted, apply for circuit type(s) listed 
in the page heading regardless of package. The availability of a circuit function in a particular package 
is denoted by an alphabetical reference above the pin-connection diagram(s). These alphabetical references 
refer to mechanical outline drawings shown in this section. 

Factory orders for circuits described in this catalog should include a four-part type number as explained 
in the following example. 

EXAMPLE: SN 

( 1. Prefix )1--------/ 
MUST CONTAIN TWO TO FOUR LETTERS 

SN Standard Prefix 

SNJ MIL-STD-883 Processed 

JANB MIL-M-38510 Processed 

2. Unique Circuit Description 

MUST CONTAIN SIX TO TWELVE CHARACTERS 

Examples: 

54ALSOOA 

74AS74 

74ALS1645A 

74ALS1645A-1 

MUST CONTAIN ONE OR TWO LETTERS 

J. JD. JT. JW. N. NT. NW (Dual-in-line packages)t 

FH. FK. FE or FN (Chip carriers) 

(From pin-connection diagram on individual data sheet) 

4. Instructions (Dash No.) 

MUST CONTAIN TWO NUMBERS 

- 00 No special instructions 

- 10 Solder-dipped leads IN and NT packages only) 

54ALS01 J -00 

tThese circuits in dual-in-line packages are shipped in one of the carriers shown below. Unless a specific method of shipment is specified bv the customer 
(with possible additional costs). circuits will be shipped in the most practical carrier. Please contact your TI sales representative for the method that will 
best suit your particular needs. 

Dual-in-line (J. JD. JT. JW. N. NT. NW) 

- Slide Magazines 

- A-Channel Plastic Tubing 

- Barnes Carrier (N only) 

- Sectioned Cardboard Box 

- Individual Plastic Box 

TEXAS 
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MECHANICAL DATA 

FE ceramic chip carrier packages 

Each of these hermetically sealed lead less chip carrier packages has a metal cap, a 3-layer ceramic base, and a brazed 
seal. The packages are intended for surface mounting on solder lands on 1 ,27-mm (O.050-inch) centers. Terminals re­
quire no additional cleaning or processing when used in soldered assembly. 

1,40 (0.055) 
~ 

~~ 

27 28 1 

RECTANGULAR FE CERAMIC CHIP CARRIER PACKAGE 

(2a·terminal package shown) 

12 

11 

10 NUMBER 
OF 

TERMINALS 

28 

32 

MIN 

8,76 
(03451 
11,30 

(0.4451 

AI 

MAX 

9,02 
(0.3551 
11,56 

(0.4551 

A2 

MIN MAX MIN 

13,84 14,10 7,80 
(0.5451 (0.5551 (0.3071 
13,84 14,10 10,34 

(0.5451 10.5551 (0.4071 

Bl 

MAX MIN 

7.95 12,88 
(0.3131 (0.5071 
13,03 12,88 

(0:5131 (0.5071 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

TEXAS 
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B2 C2 

MAX MIN MAX 

13,03 1,65 2,01 
(0.5131 (00651 (00791 
13,03 1,65 2,01 

(0.5131 (0,0651 10.0791 



MECHANICAL DATA 

FH and FK ceramic chip carrier packages 

. Both versions of these hermetically sealed chip carrier packages have ceramic bases. The FH package 
has a single-layer base with a ceramic lid and glass seal. The FK package has a three-layer base with a 
metal lid and braze seal. 

The packages are intended for surface mounting on solder lands on 1,27 (O.050-inch) centers. Terminals 
require no additional cleaning or processing when used in soldered assembly. 

FH and FK packages are identical to the FC and FD packages, respectively. The new designations are used 
to indicate devices whose terminal assignments conform to a forthcoming JEDEC Standard. 

FH AND FK CERAMIC CHIP CARRIER PACKAGES 
(28-terminal package shown) 

CERAMIC CHIP CARRIERS 

JEDEC 
NO.OF A OUTLINE 

DESIGNATION" 
TERMINALS MIN MAX 

MS004CB 20 
8,69 9,09 

(0.342) (0.358) 

MS004CC 28 
11,23 11,63 

(0.422) (0.458) 

MS004CD 44 
16,26 16,76 

(0.640) (0.660) 

MS004CE 52 
18,78 19,32 

(0.739) (0.761) 

MS004CF 68 
23,83 24,43 

(0.938) (0.962) 

MS004CG 84 
28,83 29,59 

(1.135) (1.165) 

• All dimensions and notes for the specified JEDEC outline apply. 

FH (FC) 

~I~ 1--+ 1,63 (0.064) 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

TEXAS 
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B 
MIN MAX 

7,80 9,09 
(0.307) 10.358) 
10,31 11,63 

(0.406) (0.458) 
12,58 14,22 

(0.495) 10.560) 
12,58 14,22 

(0.495) (0.560) 
12,6 21,8 

(0.495) 10.862) 
12,6 27,0 

(0.495) (1.065) 

FK (FD) 
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MECHANICAL, DATA 

FN plastic chip carrier package 

Each of these chip carrier packages consists of a circuit mounted on a lead frame and encapsulated within an electri­
cally nonconductive plastic compound. The compound withstands soldering temperatures with no deformation, and 
circuit performance characteristics remain stable when the devices are operated in high-humidity conditions. The 
packages are intended for surface mounting on solder lands on 1 ,27-mm (O.050-inch) centers. Leads require no addi­
tional cleaning or processing when used in soldered assembly. 

NO.OF A 
TERMINALS MIN 

20 
9,70 

(0.382) 

28 
12,24 

(0.482) 

44 17,32 
(0.682) 

52 19,86 
(0.782) 

68 24,94 
(0.982) 

1,27 (0.050) X 45 0 

NOM 

0,81 (0.032) 
0,66 (0.026) 

8 
MAX MIN 
10,03 8,89 

(0.395) (0.350) 
12,57 11,43 

(0.495) (0.450) 
17,65 16,51 

(0.695) (0.650) 
20.19 19,05 

(0.795) (0.750) 
25,27 24.13 

(0.995) (0.950) 

FN PLASTIC CHIP CARRIER PACKAGE 

(28·terminal package shownl 

MAX MIN 
9,04 8,08 

(0.356) (0.318) 
11,58 10,62 

(0.456) (0.418) 
16,66 15,70 

(0.656) (0.618) 
19,20 18,24 

(0.756) (0.718) 
24,28 23,32 

(0.956) (0.918) 

4,78 (0.188) 
4,06 (0.160) 

1,14 (0.045) 
0,63 (0.025) 

C 

2,41 (0.095) MIN 

MAX 
8,38 

(0.330) 
10,92 

(0.430) 
16,00 

(0.630) 
18,54 

(0.730) 
23,62 

(0.930) 

[ 19 

[ 20 

[ 21 

[ 22 

[ 23 

( 24 

25 

18 17 
16 7s' .~. r;; ~m· 

, 11 

10 

9 

81 8 A 

26 27 28 

o / 

2 ,;(0:5)::50 + 
NOM 

8-------+1 

~------ A ------.~I 

Ll,35 (0.053) 
1,19 (0.047) 

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 
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MECHANICAL DATA 

JG ceramic dual-in-line package 

This hermetically sealed dual-in-line package consists of a ceramic base, ceramic cap, and 8-lead frame. Hermetic seal­
ing is accomplished with glass. The package is intended for insertion in mounting-hole rows on 7,62 (0.300) centers 
(see Note a). Once the leads are compressed and \nserted, sufficient tension is provided to secure the package in the 
board during soldering. Non-shiny tin-plated leads require no additional cleaning or processing when used in soldered 
assembly. 

8·PIN JG CERAMIC 

r~~(6~3:)1 

I~Q)®~I 

'·~"""·"·o Ci.~Ci. ~:~~l~:~:~! CD 0 0 0 
6,22 (0245) 

.1 ~'78 (0.070) MAX 8 PLACES -, 1,27 (0.050) NOM 

m --.--- GLASS 

. 5,O~~;00) -.l SEALANT 

• SEATING PLANE ., . 

.lQ§:. 40,51 (0.020' . 0,76 (0.030) MIN 
90 0 f MI N 8 PLACES 

8 PLACES ..II*"'. 0,356 (0.014) I J [-It-.... 0,58 (0.023) 
0,203 (0.008) 1...3,3010.1301 --, r- 0,38 (0.015) 
8 PLACES MIN 8 PLACES 

1,6 (0.065) . 
0,410.0151 
4 PLACES 

PIN SPACING 
2,54 (0.100) T.P. 

(See Not. a) 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

TEXAS 
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MECHANICAL DATA 

J ceramic packages (including JT and JW dual-in-line and JQ quad-in-line packages) 

Each of these hermetically sealed dual-in-line packages consists of a ceramic base, ,ceramic cap, and a lead frame. 
Hermetic sealing is accomplished with glass. The JT packages are intended for insertion in mounting-hole rows on 
7,62 (0.300) centers, JW packages for mounting-hole rows on 15,24 (0.600) centers, and the JQ quad-in-line 
package for mounting-hole rows on 15,24 (0.600) and 20,32 (0.800) centers. Once the leads are compressed and 
inserted sufficient tension is provided to secure the package in the board during soldering. Tin-plated ("bright-dipped") 
leads require no additional cleaning or processing when used in soldered assembly. 

NOTE: For the 14-, 16-, and 20-pin packages, the letter J is used by itself since these packages are available only in the 7,62 (0.300) row spacing. For the 

24-pin packages, if no second letter or row spacing is specified, the package is assumed to have 15,24 (0.600) row spacing. 

14-PIN J CERAMIC 

~
19'94(0 7851 
19,18 (0 7551 

Fall,Within JEDEC TO·116.nd @@ @® @)<V® 

"'.:~'U"-::·"~'''·~f::: :: 1\ I 
7,87(03101 Q Q Q Q 

I i'"-----tt-- 7,11 (0.i8~J (0.2901 0) CD 0 0 0) @ 0 
6,22 (0-2451 

-1 0,51 (0.0201 M(N 
1,27 
(0.0501 NOM 

90'" 

1,78 (0.0701 MAX 14 PLACES 

GLASS 
~.,...,.p-9ll ........ .,., .... -4¥ SEALANT ffi 5,08 (02001 

MAX 

- SEATING PLANE 8 
lOS' 

14 PLACESr-\..... ~ --..j I_ 0,58 (0.0231 14 PLACES 

0,356 (0 0141 3,30 (0.1301 0,38 (0.0151 
0.203 (00081 MIN 2,54 (0.1001 
14 PLACES 1,78 (0.0701 PIN SPACING 2,54 (0.1001 T.P. 

4 PLACES (Sa. Not •• 1 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

16-PIN J CERAMIC 

1994(0.785~ 
t9,18 (0.7551 I 

~@@@@®@<V 

'~'~'"-i:::: :::j 
00000000 tlrt.~!~·: as 1r-I.,...,"""'.,...,....,....,....,lIMl'*sE~i~T 

~ ~"<. ~ SEATING PLANE --r'---,---,-..-I":- IIf--+r--H---tlt0,78 (0.0301 MIN 

1&PLACES ...l\....-~~~~:~:~:: jt:.. ~~~\~~~~I 18PLACES 

18 PLACES ll~ 0,38 (0.0151 

~:~ :~:~: 4 PLACES 

• For memories of 64 bits and up and a few MSIILSI products in Series 54/7 4 and Series 54S/7 4S that are deriv­
ed from memory circuit bars, this maximum is 7,62 (0.300). AII,other dimensions apply without modification. 

ALL DIMENSIONS ARE IN MI LLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
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MECHANICAL DATA 

J ceramic dual-in-line packages (continued) 

tt.stt. ~:~~:~.;~~: 
7,62 (0.300) 
6,22 (0.245) 

1 1,27 (0 050) NOM 

20-PIN J CERAMIC 

24,76 (0,975) 1)001.1---- 23,62 (0,930) ---~·I 

.~,"~" ... { ~ ~~ ~ ~ ~ ~ ~j 
0000®00®®@ 

1,78 (0.070) MAX 20 PLACES 

_SEATINGPLANE_--Lt_M-rA_X __ ......,.._Ir' 

GLASS 
SEALANT 

~ 
5,06(0.200) 

9<t MIN ~ ~~~" ~ 1I)ooIf-H--+t-+tt-0,76 (0.0301 MIN 

20 PLACES \I 0,356(0.014) ",-------1-y U 
....,1.....-0,203 (0.008) I 0,305 (0.0121 MIN 

20 PLACES 4 PLACES 

PIN SPACING 2,54 (0.100) T. P. 
(See Not •• 1 

16 PLACES 

~:: :~:~~~: 20 PLACES 

~:~ :~:~~~: 4 PLACES 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

24-PIN JT CERAMIC, O.300-INCH ROW SPACING 

8,26 (0.325) 
7,37 (0.290) 

1,27 (0.050) NOM 

1-----31,8(1.250) MAX------t 

0,51 (0.020) 
MIN 

SEATING PLANE---r...L...---r-+~ 

. \~ 0,356 (0.014) 
~\ 0,203 (0.008) 

24 PLACES 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

TEXAS 
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MECHANICAL DATA 

J ceramic dual-in-line packages (continued) 

24-PIN JW CERAMIC 

~--------~~:~g:~::--------~ 
@@@@@@@)@@)@@@ 

0,63 (0.025) R 
NOM 

. SEATING PLANE,-

1,78 (0.070) 

~::; :~:~~~: III~ 
0,41 (0.016) ., r-
24 PLACES 

PIN SPACING 2,54 (0.100) T. P. 
(See No'. b) 

Falls within JEDEC MO-015AA dimensions 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES, 

NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

II) 
S 
m 
(") 
::t » 
2 
n » 
r-
C » 
-t » 
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MECHANICAL DATA 

ceramic packages - side-braze (JD suffix) 

This is a hermetically sealed ceramic package with a metal cap and side-brazed tin-plated leads. 

<t. <t. fA! ~~~"'''1~ , 
II. 1:: - :~~:~::,,::r~rnuuuuurnrnh ~jt~""""" =:. ~ 

r-- 5,1 (0.200) 
MAX 

--II-- MAX 1,02 (0.040) '- ~~~ (0.120) 

~,~~(o.010) 0,53 (0.021) 

2.54 (0.100) T.P. 0,38 (0.Q15) 
PIN SPACING 
(See Note a) 

~ DIM 
24 28 40 48 52 64 

A ± 0,25 (0.010) 15,24 (0.600) 15,24 (0.600) 15,24 (0.600) 15,24 (0.60Q) 15,24 (0.600) 22,86 (0.900) 

BMAX 31,8 (1.25) 36,8 (1.45) 52,1 (2.05) 62,2 (2.45) 67,3 (2.65) 82,6 (3.25) 

C NOM 15,0 (0.590) 15,0 (0.590) 15,0 (O.590) 15,0 (O.590) 15,0 (O.590) 22,6 (O.890) 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 

TEXAS 
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MECHANICAL DATA 

P plastic dual-In-line package 

This dual-in-line package consists of a circuit mounted on an 8-lead frame and encapsulated within a plastic com­
pound. The compound will withstand soldering temperature with no deformation and circuit performance 
characteristics remain stable when operated in high-humidity conditions. The package is intended for insertion in 
mounting-hole rows on 7,62-mm (0.300) centers (see Note a). Once the leads are compressed and inserted, suffi­
cient tension is provided to secure the package in the board during soldering. Solder-plated leads require no additional 
cleaning or processing when used in soldered assembly. 

a-PIN P PLASTIC 

INDEX DOT 

\\ 0,28 , 0,08 
.-.\.\--10.011' 0.003) 

8 PLACES 

ISee Not •• ) 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTE: a. Each pin is within 0,13 (0.0005) radius of true position (TP) at the gauge plane with maximum material condition and unit installed. 
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MECHANICAL DATA 

N plastic packages (including NT and NW dual-in-packages) 

Each of these dual-in-line packages consists of a circuit mounted on a lead frame and encapsulated within an electri­
cally nonconductive plastic compound. The compound will withstand soldering temperature with no deformation and 
circuit performance characteristics remain stable when operated in high-humidity conditions. The packages are intend­
ed for insertion in mounting-hole rows on 7,62 (0.300) centers for the NT packages a.nd on 15,24 (0.600) centers for 
the NW packages. Once the leads are compressed and inserted, sufficient tension is provided to secure the package in 
the board during soldering. Leads require no additional cleaning or processing when used in soldered assembly. 

NOTE: For the 14-, 16-, 20-, and 28-pin packages, the letter N is used by itself since these packages are available in only one row-spacing width -7,62 
(0.300) for the 14-, 16-, 18-, and 20-pin packages and 15,24 (0.600) for the 28-pin package. For the 24-pin package, if no second letter or row 
spacing is specified, the package is assumed to have 15,24 (0.600) row spacing. 

6.35 ~ 0.25 
(0.250 ~ 0.010) 

l4-PIN N PLASTIC ~ 19,8 (0.780) 
18.0 (0.710) 

,:;"::"~::(: :::: I 
0000000 

ct.~ct. (:'j~'.~.~~O) 
2.0 (0.080) NOM "1 _ ---1.. --\ 1-'1.78 (0.070) MAX 14 PLACES 

fi1'" I "."""'"'~ 0.25 (0 010) 508 (0.200) MAX MIN 
NOM • ----.l.-

• - SEATING PLANE 0,84 (0.033) MIN 

~ 14 PLACES 

14 PLACES \ I 0,28 • 0.08 
.. \4- (0.011 ~ 0.003) l ~ -i f- 0,457' 0.076 

14 PLACES (0;~1::A~~3) 
(See Notes bande) (See Notesbande) 

PIN SPACING 2.54 (0.100) T. P. 
(See Notea) 

Falls Within JEDEC TO·116 and EIA MO·OO1AA Dimensions 

ALL DIMENSIONS ARE IN MI LLiMETERS AND PARENTHETICALLY IN INCHES. 

l6-PIN N PLASTIC r 19.810 7BOI MAX--j 

~@@@)@@@0 

Parts may be supplied in accordance with the 
altemate side view at the option of TI plants 
located in Europe. In this case, the overall 
length of the package is 22,1 (0.870) max. 

";~"~:: ==i:::: :: J 
00000000 

--I 1--
'
.7810.0701 MAX 16 PLACES 

I 

ALTERNATE SIDE VIEW 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTES: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal pOSition. 
b. This dimension does not apply for solder-dipped leads. 
c. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0.020) above seating plane .. 
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,MECHANICAL DATA 

N plastic dual-in-line packages (continued) 

20-PIN N PLASTIC \' 24,71(0.9151 "I 
23.22(0.9141 

Ita' It 1,.2,0,2' (o.lOOta.OtD) 

6,86tO,25 
(C.2l0 ~ 0.010) 

1 2.0 (Q.080)NQM 

51· -~::::~:~:l::: 10'­-gri 
20 PLACES --\'r-IO:O;~: g,g~31 

20PlACES 
(See NOlesbandC) 

Parts may be supplied in accordance 
with the alternate side view at the op­
tion of TI plants located in Europe. In 
this case, the overall length of the 
package is 26,7 (1.050) max. 

'~:,~~:==i0: :: v v v V J 
000000000@ 
---1 t-- t ,78 (0.0701 MAX 20 PLACES 

'0'51(O'0201~1 
5,08 fO'lOOI MAX MIN 

I ~ --.I 0,.4 10.0331 MIN 
~I 16 PLACES 

.1- ~JL ~ ---1,-----0,457'0016 3,9410.155) ------, '-----1O.Q18 ~ 0:003) 

3,11(0125) 20 PLACES 

1,68 {O066) 
022 fO.009J PIN SPACING 2,54 (0.100) T. P 

~PlACES (SeeNotll I 

ALTERNATE SIDE VIEW 

---t t--,,78 (0.070) MAX 20 PLACES 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

24-PIN NT PLASTIC, O.300-INCH ROW SPACING 

14------- 31,B (1.250) MAX --------.r 

(0.300 ! 0.010) 

7,1 (0.2BO) MAX 

0,38 (0.015) 

MIN -.I 1+-1.78 (0.070) 24 PLACES 
- I I 0,83 (0.033) 

rt.~rt. 7,62%0,25 

-, -..l 2,0 (O.OBO) NOM 

rI\ ~ L 0,25 (0.010) NOM 

IT' --SEATING PLANE 

1
9if' 

.,J4PLACES ~ 
J L 0,2B % O,OB 

~'(0.011 % 0,003) 
24 PLACES 

'~Mf' -f~Jmnnnnnrnmm~'M".u'M" _ [U li li li li li li li V V V ~li~ 24 PLACES 

3,17 (0.125) MIN - L ~ --II---- 0,457 ± 0,Q76 
(O.OlB t 0.003) 

24 PLACES 

2,16 (0.OB5) MAX 
4 PLACES PIN SPACING 2,54 (0.100) T.P. 

(See Note a) 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTES: a. Each pin centerline is located within 0,2510.010) of its true longitudinal position. 

b. This dimension does not apply for solder-dipped leads. 
c. When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 10.020) above seating plane. 
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N plastic dual-in-line packages (continued) 

24-PIN NW PLASTIC 

32,8 (1,290) MAX----.......; 

@@@@@@@@@@@@ 

14'~6~550)1 0) 0 0 0 ® CD 0) ® ® @) @ @ 
2,0 (0.080) NOM H ~,25 (0.010) NOM -1 r 1,78 (0.070) MAX 24 PLACES 

;-r-r ~I ~ 10', T 1- 5,08 (0.200) MAX 

-SEATING PLANE--r-- -Ij 
0,51 (0.020) MIN J L 

0,28 t 0,08 -I~ J I ~ 0,83 (0.033) MIN J -[3,17 (0.125) MIN 
(0.011 ± 0.003) ,24 PLACES 24 PLACES 

24 PLACES 0,457" 0,076 ..- 2,42 (0.095) MAX 
(See Notesband c') (0.018" 0.003) 4 PLACES 

24 PLACES PIN SPACING 2,54 (0.100) T, P. 
(See Notes band c) (See Note 0) 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES, 

NOTES: a, Each pin centerline Is (ocated within 0,25 (0,010) of its true longitudinal position, 

b, This dimension does not apply for solder-dipped leads, 

MECHANICAL DATA 

c, When solder-dipped leads are specified, dipped area of the lead extends from the lead tip to at least 0,51 (0,020) above seating plane. 
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2S-PIN N PLASTIC iii" n 
lit :c "' cr l> 
't:I 2 I» 
n n 
""" I» l> ee 

141 36,6 (1.440) MAX aI 

@@@@@@@@@@)@@@@ 
91 r-

n c 
0 l> ::s 
"' -t :r l> r:: 
(II .e: 

E ITH ER -----""1 

INDEX 

000000000@@@@@ 
~ ~ , 

15,24± 0,25 r, (0.600 ± 0.010)~ t = 1 O,

51f ~200) MAX 

f -. -SEATING PLANE f J l 317 (0.125) MIN 

':: 0,28 ± 0,08 O,46± 0,08 :ij'0.8410'033) MIN 
(0.011 ± 0.003) (0018 ± 0.003) 1 27 ± 0,51 11 . PIN ~ACING 2,5410.'00) T. p, j 10,OsO ± 0.020) 

(See Note a) 1,52 (0.060) NOM 

ALL DIMENSIONS ARE IN MI LLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 



MECHANICAL DATA 

N plastic packages (continued) 

40-PIN N PLASTIC 

I' . 53,1 (2.090) MAX -, 

~~~~::::::::::::::::::I 
o .@ 

It. 1524 + 025 It. 

0,51 (0.020) r,1O.600; 0'010)~ 

=oJ 1 MINr-------------.--. t ...1~5,08(0.200)MAX 
10:

0 -SEATINGPLANE~ J ~ lR Go 3.17 (0.125) MIN 

9 (O~O;~ : ~:~~3)1\ (~:~~~ : ~:~~;)~~ ~ j 0,84 (0.033) MIN 

PIN SPACING 2 54 (0 100) T P ~ 
(See N'ote ai .. 1,52 (0.060) NOM 1,40 (0.055) 

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

~ DIM 

A ± 0,25 (0.010) 

BMAX 

48·PIN, 52·PIN, AND 64·PIN N PLASTIC 

I ~'®-N-.-.===~~~~~~~_-_-_-:_B_M_A_X_-:_-:_-_-_-_-_-:_-_-_-_-:_-_-_-_..,,-1 

~~~~ :1 

48 

15,24 (0.600) 

62,2 (2.45) 

0----------------------------~ 
PIN SPACING IS 2,54 (0.100)T.P. 

(See Note a) 

62 64 

15,24 (0.600) 22,86 (0.900) 

67,3 (2.65) 81,3 (3.20) 

A LL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES. 

NOTE: a. Each pin centerline is located within 0,25 (0.010) of its true longitudinal position. 
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TI Worldwide 
Sales Offices 
ALABAMA: Huntsville. 500 Wynn Dri"". Suite 514. 
Huntsville. AL 35805. (205) 837· 7530. 

ARIZONA: Phoenix. P.o. Bo. 35160. 8102 N. 23rd Ave .• 
Suire A. Phoeni •• AZ 85021. (602) 995·1007. 

CALIFORNIA: El Segundo. 831 S. Douglas St .• EI Segundo. 
CA 90245. (213) 973·2571, Irvine. 17891 Carrwright Rd .• 
Irvine. CA 92714. (714) 660·1200, Sacramento. 1900 !binr 
West Way. Suite 171. Sacramento. CA 95815. (916) 929·1521, 
San Diego. 4333 View Ridge Ave .• Suite B .• San Diego. CA 

~:~~~'21~~~ ~.~~.S(~)C~;o.~~ ~t!'; ~i;. 
21220 Erwin St .• Woodland Hills. CA 91367. (213) 704·7759. 

COLORADO: Denver. 9725 E. Hampden St .• Suire 301. 
Denver. CO 80231. (303) 695·2800. 

CONNECTICUT: Wallingfon!. 9 Barnes Industrial Park 
Rd .• Barnes IndustrialParlt. Wallingford. cr 06492. (203) 
269.()()14. 

FLORIDA: Ft. uudenble. 2765 N. W. 62nd St .• Ft. 
Lauderdale. FL 33309. (305) 973·8502, Maitland. 2601 
Maitland Center Parkway. Maitland. FL 32751. (305) 
646·9600, Tampa. 5010 W. Krnnedy Blvd .• Suite 101. Tampa. 
FL 33609. (813) 870·6420. 

GEORGIA: Arlanta. 3300 Northeast E.py .• Building 9. 
Atlanta. GA 30341. (404) 452-4600. 

ILLINOIS: Arlington Heights. 515 W. Algonquin. Arlmgton 
Heights. IL 60005. (312) 640·2934. 

INDIANA: Ft. Wayne. 2020 Inwood Dr .• Ft. Wayne. IN 
46815. (219) 424·5174, Indianapolis. 2346 S. Lynhurst. Suite 
J·400. Indianapohs. IN 46241. (317) 248·8555. 

IOWA: Cedar Rapids. 373 Collins Rd. NE. Suite 200. Cedar 
Rapids. IA 52402. (319) 395·9550. 

MARYLAND: Baltimo .... I Rutherford PI.. 7133 Rutherford 
Rd .• Baltimore. MD 21207. (01) 944·8600. 

MASSACHUSETTS: Wahham. 504 Totten!bnd Rd .• 
Waltham. MA 02154. (617) 895·9100. 

MICHIGAN: Farmington Hill •• 33737 W. 12 Mile Rd .• 
Farmington Hills. MI 48018. (313) 553·1500. 

MINNESOTA: Edina. 7625 Parklawn. Edina. MN 55435. 
(612) 830·1600. 

MISSOURI: Kansa. City. 8080 Ward Pkwy .• Kansas City. 
MO 64114. (816) 523-2500, St. Loui •• 11861 Westline 
Industrial Drive. St. Louis. MO 63141. (314) 569·7600. 

NEW JERSEY: Clark. 292 Terminal Ave. West. Clark. NJ 
07066. (201) 574-9800. 

NEW MEXICO: Albuquerque. 5907 Alice NSE. Suite E .• 
Albuquerque. NM 87110. (505) 265·8491. 

NEW YORK: East Syracuse. 6700 Old Collamer Rd .• East 

~:.ac.~O~~~3~~J: ~~~!0~.3~~ljf;i(~~)I~~~3~,oke 
~1;~~elv~I~~~f~17E:'(~;'6)g!5·4~~~~~J'i.~!f:. 385 
South Rd .• !bughkeepsie. NY 12601. (914) 473·2900, 
Roche • ..,r. 1210 Jefferson Rd .• Rochester. NY 14623. (716) 
424·5400. 

NORTH CAROLINA: Charlotte. 8 Woodlawn Green. 
Woodlawn Rd .• Charlotte. NC 28210. (704) 527·0930, 
Raleigh. 2809 Highwood. Blvd .• Suite 100. Raleigh. NC 
27625. (919) 876·2725. 

OHIO: Beachwood. 23408 Commerce Park Rd .• Beachwood. 
OH 44122. (216) 464·6100, Dayton. Kingsley Bldg .• 4124 
linden A"" .• Dayton. OH 45432. (513) 258·3877. 

OKLAHOMA: Tu .... 7615 East 63rd Place. 3 Memorial 
Place. Tulsa. OK 14133. (918) 250·0633. 

OREGON: Beaverton. 6700 SW 105th St .• Suite 110. 
Beaverton. OR 97005. (503) 643-6758. 

PENNSYLVANIA: Fr. Washington. 260 New York Dr .• Ft. 
Washington. PA 19034. (215) 643·6450; Coraopolis. 420 
Rouser Rd .• 3 Airport Office Park. Coraopolis. PA 15108. 
(412) 771·8550. 

TEXAS: Austin. 12501 Research Blvd .• P.o. Bo. 2909. 
Austin. TX 78723. (512) 250· 7655, Dalla •• 1001 E. Campbell 
Rd .• Richardson. TX 75080. (214) 680.5082, Houston. 9100 
Southwest Frwy .• Suite 237. Houston. TX 77036. (713) 
778.6592, San Anronio. 1000 Central Parkway South. San 
Antonio. TX 78232. (512) 496·1779. 

UTAH: Murray. 5201 South Green SE. Suite 200. Murray. 
UT 84107. (801) 266·8972. 

VIRGINIA: Fairfa •• 3001 Prosperity. Fairfa •• VA 22031. 
(703) 849·1400. 

wiSCONSIN: Brookfield. 450 N. Sunny Slope. Suite 150. 
Brookfield. WI 53005. (414) 785·7140. 

WASHINGlUN: Redmond. 2723 152nd Ave .• N.E. Bldg. 6. 
Redmond. WA 98052. (206) 881·3080. 

CANADA: Ottawa. 436 Mclaren St .• Ottawa. Ontario. 
Canada. K2POM8.(613) 233·1171; Richmond Hill. 280 Centre 
St. E .• RIChmond Hill L4CIBI. Ontario. Canada. (416) 
884·9181, Sr. uurent. Ville St. Laurent Quebec. 9460 Trans 
Canada Hwy .• St. Laurent. Quebec. Canada H4SIR7. (514) 
334·3635. E 

ARGENTINA. Texas Instruments Argentina S.A.LCF., 
Esmeralda no. 15th Floor. 1035 Buenos Aires. Argentina. 
394·2963. 

AUSTRALIA (&. NEW ZEALAND~ Te.as Instruments 
Austral" Ltd., 6·10 Talavera Rd .• North Ryde (Sydney). New 
South Wales. Australia 2113. 02 + 887·1122; 5th Floor. 418 St. 
Kikta Road. Melbourne, Vlcmria. Australia 3004, 
03 +267·4677; 171 Philip Highway. Elizabeth. Sourh Australia 
5112. 08 + 255·2066. 

AUSTRIA, Texas Instruments Ges.m.b.H.: Industriesrrabe 
1lI16. A·2345 Brunn/Gebirge. 2236·846210. 

BELGIUM, Texas Instruments N.V. Belgium S.A.: Mercure 
Centre. Raketstraat 100. Rue de la Fusee. 1130 Brussels. 
Belgium. 021720.80.00. 

BRAZIL, Texas Instruments Elecrronicos do Brasil Ltda.: Av. 
Faria lima. 2003. 200 Andar-Pinheiros. Cep·01451 Sao 
Paulo. Bra"l. 815·6166. 

DENMARK. Texas Instruments AlS. Marielundvej 46E. 
DK·2730 Herlev. Denmark. 2 ·91 7400. 

FINLAND. Texas Instruments Finland OY, PL 56. 00510 
Helsinki 51. Finland. (90) 7013133. 

FRANCE, Texas Instruments France: Headquarters and Pr~. 
Planr. BP OS. 06270 Vllleneuve·Loubet. (93) 20·01·01, Pans 
Office. BP 67 8·10 Avenue Morane·Saulnier. 78141 Velizy. 
Villacoublay. (3) 946·97·12; Lyon Sales Office. LOree 
D·Ecully. Satiment B. Chemin de la Forestiere. 69130 Ecully. 
(7) 833·04·40; Strasbourg Sales Office. Le Sebastopol 3. Quai 
Kleber. 67055 Strasbourg Cedex. (88) 22·12·66; Rennes. 23·25 
Rue du Puits Mauger. 35100 Rennes. (99) 79·54·81, Toulouse 
Sales Office. Le Peripole-2. Chemin du P,geonnier de la 

~Jli~~~~~~~oR:' ~6~d~~'I:~ :J:::NI~. ~~\)s Office. 
37·25·30. 

TEXA.'; 
INSTRUMENTS 

Creating useful products 
and services for you 

GERMANY. Te.as Instruments Deutschland GmbH, Hag. 
gerty·5Irasse I. D·8050 rnising. 08161·801, Kurfuerstendamm 
195/196. D·lOOO Berlin 15. 030·8827365, 111. Hagen 431K,b· 
belstra .... D·HOO Essen. 0201·24250, Frankfurter Allee 6·8. 
D·6236 Eschbom I. 06196·43074, Hamburger Strasse 11. 
[)'2000 Hamburg 76. 040·2201154. Kirchhorsterstra ... 2. 
D·3000 Hannover 51. 0511·648021; 
Arabellastrasse 15. [)'8000 Muenchen 81. 089.92341, May. 
bachstrasse 11. 0·7302 Ostfildem 2lNellingen. 0711·34030. 

HONG KONG (+ PEOPLES REPUBLIC OF CHINA~ 
Texas Instruments Asia Ltd., 8th Floor. World Shipping Ctr .• 
Harbour City. 7 Canton Rd .• Kowloon. Hong Kong. 
3+722·1223. 

IRELAND. Texas Instruments (Ireland) limited, 25 St. 
St<phens Green. Dublin 2. E"e. 01 6092Z2. 

ITALY, Texas lrutruments Semiconduttori Italia Spa: Vialc 
Delle Scierue. I. 02015 Cittaducale (Rieti). Italy. 0746 694.1, 
Via Salaria KM 24 (Palazzo Cosma). Monterotondo Scalo 
(Rome). Italy. 06 9004395, Viale Europa. 38·44. 20093 
Cologno Monze .. (Milano). 02 2532541, Corso Svizzera. 185. 
10100 Torino. Italy. 011 774545; Via J. Barozzi. 6. 45100 
Bologna. Italy. 051 355851. 

JAPAN. Te.as Instruments Asia Ltd.: 4F Aoyama Fuji Bldg .• 
6·12. Kita Aoyama 3·Chome. Minato·ku. Tokyo. Japan 107. 
03·498·2111, Osaka Branch. 5F. Nissho lwai Bldg .• 30 
Imabashi 3·Chome. Higashi·ku. Osaka. Japan 541. 
06·204·1881; Nagoya Branch. 7F Doini Toyota West Bldg .• 
10·27. Meieki 4·Chome. Nakamura·ku. Nagoya. Japan 450. 
052·583·8691. . 

KOREA. Texas Instruments Supply Co., Room 201. Kwang. 
poong Bldg .• 24·1. Hwayand·Dong. Sung dong.ku. 133 Seoul. 
Korea. 02 + 464·627415. 

MEXICO, Texas Instruments de Mexico S.A.: Ibniente 116, 
No. 489. Colonia Vallejo. Mexico. D.F. 02300. 567·9200. 

MIDDLE EAST. Texas In5lrument" No. 13. 1st Floor Mannai 
Bldg .• Diplomatic Area. Manama. P.o. Bo. 26335. Bahrain. 
Arabian Gulf. 973 • n 46 81. 

NETHERLANDS. Te.as Instruments Holland B.V .• P.o. Box 
12995. (Bullewijk) 1100 AZ Amsterdam. Zuid·Oost. Holland 
(020) 5602911. 

NORWAY. Texas Instruments Norway AlS, Kr. Augustsgt. 13. 
Oslo 1. Norway. (2) 206040. 

PHILIPPINES. Texas Instruments Asia Ltd., 14th Floor. Ba· 
Lepanto Bldg .• 8747 Paseo de Roxas. Makati. Metro Manila. 
Philippines. 882465. 

PORTUGAL, Texas Instruments Equipamento Electronico 
(!brtugal). Lda., Rua Eng. Frederico Ulrich. 2650 Moreira Do 
Maia. 4470 Maia. !brtugal. 2·9481003. 

SINGAPORE (+ INDIA. INDONESIA. MALAYSIA. 
THAILAND). Texas Instruments Asia Ltd., P.o. Box 138. 
Unit #02·08. Block 6. Kolam Ayer Industrial Est .• Kallang 
Sector. Singapore 1334. Republic of Singapore. 747·2255. 

SPAIN. Te.as Instruments Espana. S.A., ClJose Lazaro 
Galdiano No.6. Madrid 16. 1/458.14.58. ClBalmes. 89 
Barcelona·8. 253 60 001253 2902. 

SWEDEN, Texas Instruments International Trade urporarion 
(Sverigefilialen), Box 39103. 10054 Stockholm. Sweden. 08 • 
235480. 

SWITZERLAND. Te.as Instruments. Inc. Riedstrasse 6. 
CH·8953 Dietikon (Zuerich) Switzerland. 1·7402220. 

TAIWAN. Texas Instruments Supply Co., 10th Floor. Fu· 
Shing Bldg .• 71 Sung·Kiang Road. Taipei. Taiwan. Republic of 
China. 02 + 521·9321. 

UNITED KINGDOM. Texas Instruments limited, Manton 
Lane. Bedford. MK41 7PA. England. 0234 67466, St. James 
House. Wellington Road North. Stockport. SK4 2RT. 
England. 061 442·8448. BE 



TI Sales Offices 
ALABAMA: Huntsville, 500 Wynn Dme. Suite 514. 
Huntsville. Al 35805. (205) 837·7530. 

ARIZo.NA: Phoenix, P.o. Box 35160.8102 N. 23rd Ave .• 
Suite A. Phoenix. AZ 85021. (602) 995·1007. 

CALIFORNIA: EI Segundo. 831 S. o..)uglas St .• EI Se!:Undo. 
CA 90245. (213) 973·2571; Irvine, 17891 Cartwright Rd .• 
Irvine. CA 92714. (714) 660·1200; Sacramento, 1900 Point 
West Way. Suite 171. Sacramento. CA 95815. (916) 
929·1521; San Diego, 4113 View Ridge Ave .• Suite B .• San 
Diego. CA 92123. (714) 278.9600; Santa Clara, 5353 Betsy 
Ross Dr .. Santa Clara. CA 95054. (408) 9BO·9000; Woodland 
Hill" 21220 Erwin St .• Woodland Hills. CA 91367. (213) 
704·7759. 

Co.Lo.RADO: Denyor, 9725 E. Hampden St .• Suite 301. 
Denver. CO 80231. (l03) 695·2800. 

Co.NNECTICUT: Wallingford. 9 Barnes Industrial Park 
Rd .• Barnes Industrial Park. Wallingford. CT 06492. (203) 
269·0074. 

Flo.RIDA: Ft. lauderdale. 2765 N.W. 62nd St .• Ft. 
lauderdale. FL 33309. (l05) 973·8502; Maitland. 2601 
Maitland Center Parkway. Maitland. FL 32751. (lOS) 
646·9600; Tampa, 5010 W. J("nnedy Blvd .• Suite 101. Tampa. 
FL 33609. (813) 870·6420. 

GEo.RGIA: Atlanta, 3300 Northeast Expy .• Building 9. 
Atlanta. GA 30341. (404) 452-4600. 

ILLINOIS: Arlington Heights, 515 W. Algonquin. 
Arlington Heights. Il6OOO5. (312) 640·2934. 

INDIANA: Ft. Wayne, 2020 Inwood Dr .• Ft. Wayne. IN 
46815. (219) 424·5174; Indianapoli>, 2346 S.lynhurst. Suite 
HOO. Indianapolis. IN 46241. (317) 248·8555. 

lo.WA: Cedar Rapid" 373 Collins Rd. NE. Suite 200. Cedar 
Rapids. IA 52402. (l19) 395·9550. 

MARYLAND: Baltimore, I Rutherford PI .. 7133 Rutherford 
Rd .• Baltimore. MD 21207. (301) 94H600. 

MASSACHUSETTS: Waltham, 504 Totten Pond Rd .• 
Waltham. MA 02154. (617) 895·9100. 

MICHIGAN: Farmington Hills, 3J737 W. 12 M,le Rd .. 
Farmington H,lIs. MI 48018. (313) 553·1500. 

MINNESOTA: Edina, 7625 Parklawn. Edina. MN 55435. 
(612) 830·1600. 

MISSOURI: Kansa. City, 8080 Ward Pkwy .• Kansas City. 
MO 64114. (816) 523·2500; St. 1..>uis. 11861 Westline 
Industrial Drive. St. lou,s. Mo.63141. (314) 569·7600. 

NEW JERSEY: Clark, 292 Terminal Ave. West. Clark. NJ 
07066. (201) 574·9800. 

NEW MEXICO.: Albuquerque, 5907 Alice NSE. Suite E .• 
Albuquerque. NM 87110. (505) 265·8491. 

NEW Yo.RK: East Syracuse, 6700 Old Collamer Rd .• East 
Syracuse. NY 1l057. (315) 463·9291; Endicott, 112 
Nanticoke Ave .• P.o. Box 618. EndIcott. NY 1l760. (607) 
754·3900; Melville, I Huntington Quadrangle. Suite 3C10. 
P.O. Bo>2936. Melville. NY 11747. (516) 454-6600; 
Poughkeepsie, 385 South Rd .• Poughkeepsie. NY 12601. (914) 
473·2900; Rochester. 1210 Jefferson Rd .• Rochester. NY 
14623. (716) 424·5400. 

No.Rm CARo.lINA: Charlotte, 8 Woodlawn Green. 
Woodlawn Rd .• Charlotte. NC 28210. (704) 527-0930; 
Raleigh, 2809 Highwoods Blvd .• Suite 100. Raleigh. NC 
27625. (919) 876·2725. 

o.Hlo.: Beachwood, 23408 Commerce Park Rd .• Beachwood. 
OH 44122. (216) 464·6100; Dayton, Kingsley Bldg .• 4124 
linden Ave .• Dayton. OH 45432. (513) 258·3877. 

o.KlAHo.MA: Tul.a, 7615 East 63rd Place. 3 Memorial 
Place. Tulsa. OK 74lll. (918) 250·0633. 

o.REGON: Beaverton, 6700 SW 105th St .• Suite 110. 
Beaverton. OR 97005. (503) 643·6758. 

PENNSYLVANIA: Ft. Washington. 260 New York Dr .• Ft. 
Washington. PA 19034. (215) 643·6450; Coraopoli •• 420 
Rouser Rd .. 3 Airport Office Park. Coraopolis. PA 15108. 
(412) 771·8550. 

TEXAS: Austin. 12501 Research Blvd .• P.o. Box 2909. 
Austin. TX 78723. (512) 250·7655; Dall ... 1001 E. Campbell 
Rd .. Richardson. TX 75080. (214) 680·5082; Hou.ton. 9100 
Southwest Frwy .• Suite 237. Houston. TX 77036. (713) 
778·6592; San Antonio. 1000 Central Parkway South. San 
Antonio. TX 78232. (512) 496·1779. 

UTAH: Murray. 5201 South Green SE. Suite 200. Murray. 
UT 84107. (BOI) 266·8972. 

VIRGINIA: Fairfax. 3001 Prosperity. Fairfax. VA 22031. 
(703) 849·1400. 

WlSCo.NSIN, Brookfield. 450 N. Sunny Slope. Suite 150. 
Brookfield. WI 53005. (414) 785·7140. 

WASHINGTON: RNmond. 2723 152nd Ave .• N.E. Bldg. 6. 
Redmond. WA 9B052. (206) 881·30BO. 

CANADA: Ottawa. 436 Mclar<n St .• Ottawa. Ontario. 
Canada. K2POM8.(613) 2JJ·II77; Richmond HiD. 2BO 
Centre St. E .• RIChmond H,lIl4C1 BI, Ontario. Canada. 
(416) 884·9181; St. lau",nt. Ville St. laurent Quebec. 9460 
Trans Canada Hwy .• St. laurent. Quebec. Canada H4SIR7. 
(514) 334·3635. E 

TI Regional 
Technology Centers 
CALIFORNIA: Northern. 5353 Betsy Ross Dr .• Santa Clara. 
CA 95054. (408) 748·2220. Hotline, (408) 9BO·0305 
Southern. 17891 Cartwright Rd .• Irvme. CA 92714. (714) 
660·8140. Hotlm., (714) 660·8164. 

GEo.RGIA: Atlanta. 3300 Northeast Expressway. Buildmg B. 
Atlanta. GA 30341. (404) 452·4682. Hatlin., (404) 
452-4686. 

ILLINOIS: Chicago. 515 W. Algonquin Rnad. Arlington 
Heights. Il6OOO5. (312) 640·2909. Hatlme, (312) 228·6008. 

MASSACHUSETTS: Booton. 400·2 Tatten Pond Rnad. 
Waltham. MA 02154. (617) 890·6671. Hotlme, (617) 
890·4271. 

TEXAS: Dalla •• 1001 E. Campbell Rd .• Richardson. TX 
75081. (214) 680·5066. Hotline, (214) 680·5096. 

TI Distributors 
ALABAMA: Arrow (205) 882·2730; Marshall (205) 
881·9235. 

ARIZo.NA: Phoenix. Arrow (602) 968·4800; Kierulff (602) 
243-4101; Marshall (602) 968·6181; Wyle (602) 249·2232; 
Tucson, Kierulff (602) 624·9986. 

CALIFORNIA: los Angeles/Orange Countv. Arrow (213) 
701·7500. (714) 838·\422; Kierulff(213) 725·0325. (714) 
731·5711; Marshall (2U) 999·5001. (2U) 442·7204. (714) 
556·6400; R.V. Weatherford (714) 634·9600. (2I3) 849·3451. 
(714) 623·1261; Wyle (213) 322·8100. (714) 863·9953; 
Sacramento. Arrow (916) 925·7456; Wyle (916) 638·5282; 
San Diego. Arrow (619) 565·4800; Kierulff (619) 278·2112; 
Marshall (619) 578·9600; R. V. Weatherford (619) 695·1700; 
Wyle (619) 565·9171; San Francisco Bay Area, Arrow (408) 
745·6600; Kierulff (415) 968·6292; Manhall (408) 732·1100; 
Wyle (408) 727·2500; Santa Barbara. R. V. Weatherford (805) 
965·8551. 

Co.Lo.RADO: Arrow (303) 696·1111; Kierulff (303) 
790·4444; Wyle (303) 457·9953. 

Co.NNECTICUT: Arrow (203) 265·7741; Diplomat (203) 
797·9674; Kierulff (203) 265·1115; Marshall (203) 265·3822; 
Milgray (203) 795·0714. 

FlORIDA: Ft. lauderdale. Arrow (l05) 776·7790; Diplomat 
(305) 974·9700; Kierulff (305) 652·6950; Otlando. Arrow 
(l05) 725·14BO; Milgray (305) 647·5747; Tampa. Diplomat 
(81l) 443-4514; Kierulff (813) 576·1966. 

GEo.RGlA: Arrow (404) 449·8252; Kierulff(404) .. 7·5HZ, 
Manhall (404) 923-5750. 

TEXAS 
INSTRUMENTS 

Creating useful products 
and services fo.r you. 

ILLINOIS: Arrow (l12) 397·3440; Diplomat (l12) 595·1000; 
Hall·Mark (312) 860·3800; Kierulff(312) 640·0200; Newark 
(312) 638·4411. 

INDIANA: Indianapoli>. Arrow (317) 243.9353; Graham 
(317) 614·8202; Ft. Wayne. Graham (219) 423·3H2. 

Io.WA: Arrow (319) 395·7230. 

KANSAS: Kansas City, Hall·Mark (91l) 888·4747; Wichita. 
LCOMP (316) 265·9507. 

MARYLAND: Arrow (301) 247·5200; Diplomat (301) 
995·1226; Kierulff(JOI) 247·5020; M,lgray (JOI) 468·6400. 

MASSACHUSETTS: Arrow (617) 933·81l0; Diplomat (617) 
935-6611; Kierulff (617) 667·8lJ1; Marshall (617) 272-8200; 
Time (617) 935·8080. 

MICHIGAN: Detroit. Arrow (313) 971.8200; Marshall (J Il) 
525·5850; Newark (J1l) 967·0600; Grand Rapid •• Am", 
(616) 243·0912. 

MINNESOTA: Arrow (612) 830·1800; Hall·Mark (612) 
854-3223; Kierulff (612) 941·7500. 

MISSOURI: Kansu City, LCOMP (816) 221·2400; St. 
loui>. Arrow (314) 567·6888; Hall·Mark (314) 291·5350; 
Kierulff(314) 739·0855. 

NEW HAMPSHIRE: Arrow (603) 668·6968. 

NEW JERSEY: Arrow (201) 575·5300. (609) 596-8000; 
Diplomat (201) 785.1830; a.neral Radio (609) 964·8560; 
Kierulff (201) 575·6750; Marshall (201) 882·0320, Milgray 
(609) 983·5010. 

NEW MEXICO.: Arrow (505) 243·4566; International 
Electronics (505) 345·8127. 

NEW Yo.RK: long Island. Arrow (516) 231·1000, D,plomat 
(516) 454·6334; JACO (516) 273·5500; Marshall (516) 
273-2424; Mllgray (516) 420·9800; Rochester. Arrow (716) 
275·0300; Marshall (716) 235·7620; Rochester Radio Supply 
(716) 454·7800; Syracuse. Arrow (315) 652·1000; Diplomat 
(J15) 652.5000; Marshall (607) 754·1570. 

No.Rm CAROLINA: Arrow (919) 876·3132. (919) 
725·8711; Kierulff (919) 872-8410. 

OHIO.: Cincinnati. Graham (51l) 772-1661, Hall·Mark (51l) 
563·5980; Cleveland. Arrow (216) 248·3990; Hall·Mark (216) 
473.2907; Kierulff (216) 587-6558; Columbus. Hall·Mark 
(614) 891-4555. Dayton. Arrow (51l) 435·5563; ESCO (51l) 
ll6·11JJ; Ma"hall (51l) 236·B088. 

o.KlAHo.MA: Arrow (918) 665·7700; Hall·Mark (918) 
665·3200; Kierulff (918) 252·7537. 

o.REGON: Arrow (503) 684·1690; Kierulff (503) 641·9150; 
Wyle (503) 640·6000. 

PENNSYLVANIA: Arrow (412) 856·7000. (215) 928·1800; 
General Radio (215) 922·7037. 

TEXAS: Austin. Arrow (512) 835·4IBO; Hall·Mark (512) 
258·8848; Kierulff(512) 835·2090; Dallu. Arrow (214) 
386·7500; Hall·Mark (214) 141·1147; International 
Elecuonics (214) 233·9323; Kierulff (214) 343·2400; El Puo, 
International Electronics (915) 778·9761; Houston. Arrow 
(713) 530·4700; Hall·Mark Oil) 781-6100; Harrison 
Equipment (713) 879·2600; Kierulff (713) 530·7030. 

UTAH: Diplomat (BOI) 486·41l4, Kierulff(BOI) 973·691l; 
Wyle (BOI) 974·9953. 

VIRGINIA. Arrow (804) 282·041l. 

WASHINGIDN: Arrow (206) 643·4800; Kierulff (206) 
575·4420; Wyle (206) 453·8300. 

WISCo.NSIN, Arrow (414) 764·6600; Hall·Mark (414) 
761.3000; Kierulff (414) 784·8160. 

CANADA, Calpey. Future (403) 259.64OB; Varah (403) 
230·1235; Hamilton. V.rah (416) 561·9JlI; Montreal. 
CESCO (514) 735·5511; Future (514) 694·7710; Ottawa. 
CESCo. (61l) 226.6905; Future (61l) 820.831l, ITT 
Components (613) 226·7406, Quebec City. CESCO (418) 
687·4231, ITT Components (514) 735·1177; Toronto, 
CESCO ('116) 661-0220; Future (416) 663·5563; ITT 
Components (416) 630·7971; Vancouver. Future (604) 
438·5545; Varah (604) 873·3211; ITT Components (604) 
270·7B05; WinniP<ll. Varah (204) 633·6190. BE 
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