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INTRODUCTION

In this volume, Texas Instruments presents technical information on the most advanced families of TTL integrated circuits,
Advanced Low-Power Schottkyt (ALS), and Advanced Schottkyt (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 TTL 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 LS| 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

o000

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 specification data for bipolar Advanced Low-Power Schottky (ALS) and Advanced Schottky
(AS) components, complete technical data for any Tl semiconductor product is available from your nearest Tl 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.

tintegrated Schottky-Barrier diode-clamped transistor is patented by Texas Instruments, U.S. Patent Number 3,463,975,
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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 (IEC)
for international use.

PART | — OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS)

fmax

Icc

IccH

lccL

IH

L

loH

loL

los

lozH

Maximum clock frequency

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 aIl (or a specified number) of the
outputs are at the high level.

Supply current, outputs low
The current into* the Vg 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, accordlng to the product specification, will

establish a high level at the output.

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

Off-state (high-imped. -state) put 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 t6 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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lozL

VIH

VIK

ViL

VOH

VoL

tdis

ten

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.

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

Access time -

The time interval between the application of a spécific input pulse and the availability of valid signals at an
output. '

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. ({tgis = tpHz or tpL 7).

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 tpzL).

*Current out of a terminal is given as a negative value.
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th

tpd

tPHL

tPHZ

tPLH

tpLZ

PZH

tpzL

tw

Hold time

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 transition) 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. (tpd = tpHL or tpLH).

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

Disable 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 from the defined high level to a high-impedance (off) state.

Propaghtion delay time, low-to-high-level 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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- GLOSSARY
ALS/AS TTL SYMBOLS, TERMS, AND DEFINITIONS

PART Il — 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, LS|
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 LS, 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, VLSI
The description of any IC technology that is much more complex than large-scale integration (LSI), and invoives 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 |EEE.
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EXPLANATION OF FUNCTION TABLES

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

N X H} «>rzx

..h

Qo

8o

Qn
IL
I

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 Q before the indicated steady-state input conditions were established
complement of Qg or level of Q before the indicatex_:l steady-state input conditions were established
level of Q before the most recent active transition indicated by { or 1

one high-level pulse '

one low-level pulse

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

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 1 and/or 4, 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 lfevel (H, L, Qg, or 50), 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, J Lor 1T, the pulse
follows the indicated input transition and persists for an interval dependent on the circuit.)
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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, Below is the function table of a 4-bit bidirectional universal
shift register, e.g., type SN74194.

FUNCTION TABLE

INPUTS OUTPUTS
MODE SERIAL PARALLEL
CLEAR I 50| SO [err miGnT [A_ 8 c b | A 9 9 %
L X X X X X X X X X L L L L
H X X L X X X X X X |Qao Qo Qco Qpo
H H H t X X a b c d a b c d
H L H 1 X H |[x x X X Qan Qgn Qcn
H. L # 1 X L |x x x x| L @an Qgn Qcn
H H oL t H X X X X x|ogy, Qch Qpn H
H H L t L X |x x x x|agn @ @on L
H L L X X X X X X X [Qao Qo Qco Cpo

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 regardiess of the other inputs. tn 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 Qp, data entered at B will be at
Qg, 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 one bit; data previously at Qp is now at Qg, the previous levels of Qg and
Q¢ aée now at Q¢ and Qp respectively, and the data previously at Qp 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 Qg is now at Qp, the previous levels of Q¢ and
Qp are now at Qg and Qg, respectively, and the data previously at Qa 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

o2

RL = R1=R2
‘ st
FROM OUTPUT TEST RL
UNDER TEST © o FROM OUTPUT TEST . :

c | R UNDER TEST POINT 1
T b FROM OUTPUT TEST
(See Note A) UNDER TEST J - f POINT

(See Note A) oL =k Ry 3
L (See Note A)

LOAD CIRCUIT FOR
BI-STATE LOAD CIRCUIT FOR
TOTEM-POLE OUTPUTS OPEN-COLLECTOR QUTPUTS

LOAD CIRCUIT FOR
THREE-STATE OUTPUTS

NOTE A. C_includes probe and jig capacitance.

TIMING 35V HIGH-LEVEL_/—t_z.s v
13V 13V
13V PULSE
o ey = N—oav

' 03V —, —

1

1 | tw 35V
—-— —35V ! E
1 . ]
m){}/; 13v ! 13V LOW-LEVEL %13V 13V
03V PULSE e —— —03V

'VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

NOILVINHO4NI Tvd3IN3ID !

VOLTAGE WAVEFORMS
PULSE WIDTHS

—————— 35V OUTPUT 35V
INPUT M CONTROL 13v 13v
0.3V (low-level 1

{ |
1 ]
! ! i) A . 03V
L= ~PHL v enaviing tpzL —tes ~+ p—tpLZ
INPHASE | ! : \ _ta_v o1 i i { | ~35V
outPut | 13V 2 o WAVEFORM 1 ! '1 v £ 03V
I Lo i _— S1 CLOSED t == -T VoL
r-tPHL -~ f-tPLH ' v (See Note B} tpZH — p-‘PHZ
OUT OF PHASE : 13V e 3v oH WAVEFORM 2 -:::% Vow
ouTPUT : 7Y, S1 OPEN {i3v 03v
(See Note DI - oL (See Note B) ~0V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

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.

. All input pulses have the following characteristics: PRR < 1 MHz, t, = t§ = 2 ns, duty cyle = 50%.

D. When measuring propagation detay times of 3-state outputs, switch S1 is open.

[e]
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SERIES 54ALS/74ALS
ADVANCED LOW-POWER SCHOTTKY TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICSt

‘ALSO0A

PROPAGATION DELAY TIMES

Vs

FREE-AIR TEMPERATURE

T T
Vee=5V
M-t =t=5ns
CL=50pF
10 Ry = 5009

LH

[

1
[
\\‘

Propagation Delay Time—ns
@

]
tPHL ———

4
—75 -50

-25 0 25 50 75 100 125

Ta—Free-Air Temperature—"C

FIGURE 1

‘ALSO0A

PROPAGATION DELAY TIMES

Vs
LOAD CAPACITANCE

20 T
vee=5V
80t =tg=5ns
RL_ =500
70[-TA=25°C r
‘I:.,. PHL
& 60
3
o -
>
a 40 al
<
=
s
5 L
g% LH
8
= 20 L]
10/
0

0 200 400 600 800 1000 1200 1400 1600 180G 2000

Cy_~Load Capacitance—~pF
FIGURE 3

‘ALS00A

Propagation Delay Time—ns

Propagation Defay Time—ns

o

~

o

©

@

~

o

o

‘ALS00A
PROPAGATION DELAY TIMES
vs
INPUT RISE & FALL TIMES

T T
Vee=5V
— CL=50pF
R =500
b Ta=25°C

]

o

e

pd
e

§ 10 15 20 25 30 35 40 45
tnput Rise and Fall Times (10%—90%)~ns
FIGURE 2

)

‘ALS244A
PROPAGATION DELAY TIMES
vs
LOAD CAPACITANCE

vclc=5{/
tr=t=5ns
RL=5009Q
TA=25°C

TPHL

///

00 200 400 600 800 1000 1200 1400 1600 1800 2000

C—Load Capacitance—pF
FIGURE 4

POWER DISSIPATION PER GATE

vs

FREQUENCY

10 o
FvVee=5V
Ftr=t=5ns
7FCL=0pF

Ta=25°C

T

[-Clock Pulse =0 Vto5 V
I All inputs switching
o

Pp—Power Dissipation Per Gate—mW

1
001 0.04 01 04

4

f—Frequency—MHz
FIGURE 5

tData for temperatures below 0°C and above 70°C are applicable for Series 54ALS circuits only.
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SERIES G4AS/74AS

ADVANCED

SCHOTTKY TRANSISTOR-TRANSISTOR LOGIC

NOILVINHO4NI Tvd3N3IO !

Propagation Delay times—ns

TYPICAL CHARACTERISTICST

‘AS804A ‘AS804A
PROPAGATION DELAY TIMES PROPAGATION DELAY TIMES
vs vs
FREE-AIR TEMPERATURE ’ INPUT RISE AND FALL TIMES
vee -5V Veg-5V tPHL_A
I-tr=t=2ns . 81~ C( =50 pF - g
CL=50pF / R =500 /
3 RL=5000 g 7f-Ta=25°C
t - :
[~tPHL £6
—— 3 /
2 tPLH 85 tPLH
2 g -
z 4 /
i3
1 2 /
N
0 . 1
-75 -50 -25 0 25 50 75 100 125 0 5 10 15 20 25 30 35 40 45
Ta—Free-Air Temperature—"C Input Rise and Fall Times—ns
- {tr = t§ 10% to 90%)
FIGURE 1 FIGURE 2
‘AS804A
PROPAGATION DELAY TIMES
vs

LOAD CAPACITANCE

T
Vec=5V tPHL
20(—t,=ty=2ns
RL=5000 L
. [Ta=28°c
g
215 PLH
£ v
=
3
[=]
c 10
$
g
a
g
& 5/
5
200 400 600 800 1000 1200 1400 1600 1800 2000

C~Load Capacitance—pF
FIGURE 3

tpata for temperatures below 0°C 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 POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS
TECHNOLOGY TECHNOLOGY
STD
DESCRIPTION TYPE m ALS AS|H | L|LS|S |VOLUME DESCRIPTION TYPE ?;D ALS | AS| H|LS | S | VOLUME
L
Hex 2-Input Gates ‘804 . A 3 . oo 2
= el s 2 Quadruple 2-Input Gates ‘09 < 3
Hex Inverters A . DD 2
004 ry ry 3 Triple 3-Input Gates ‘15 . 3
00 L] L] L) L] L 2
Quadruple 2-Input Gates A 0 3 POSITIVE-OR GATES
1000 A 0
r ol el ol e 2 TECHNOLOGY
. ST0
Triple 3-Input Gates 10 . . 3 DESCRIPTION VP ALs | As|ts | s | voLume
n TTL
1010 A
- - s TsTe s 3 Hex 2-Input Gates ‘832 e | A 3
20 . D 2
Dual 4-Input Gates A o 3 Quadruple 2-input Gates ‘32 P
1020 A
. . . L] . L 2 1032 A hd 3 Z
8-Input Gates 30 < < 3 Triple 4-nput OR/NOR ‘802 A
: s (o]
13-Input Gates 133 - POSITIVE-NOR GATES o)
3 b=
Dual 2-Input Gates '8003 . TECHNOLOGY <
STD .
POSITIVE-NAND GATES AND INVERTERS WITH OPEN-COLLECTOR OUTPUTS DESCRIPTION TYPE | 1y | ALS|AS| L LS| S |VOLUME E
TECRNOLOGY Hex 2-Input Gates '805 o | A 3 o
STD 02 . oo e 2
DESCRIPTION TveE L] Ats |as|H | L]Ls|s | voumE Quadruple 2-Input Gates o | e @)
1002 A 3 L
Ld Ld e | o 2
‘05 Q . 2 2
Hex Inverters A 3 Triple 3-Input Gates ‘27
- LRI 3 —
1005 0
I r r > Dual 4-Input Gates with Strobe| 25 | @ 2 1
D 3 Dual 5-Input Gates ‘260 . <
Quadruple 2-Input Gates 03 -2 AEKID 2 o
A R SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS w
1003 A
TECHNOLOGY 2
Triple 3-Input Gates ‘12 hd 2 2 STD
. 3 DESCRIPTION TYPE | o [ALs|AsfLs | s | vorume Ll
° . o|e 2 G
Dual 4-Input Gates ‘22 2] e ®
A 3 Hex Inverters -
19 .
Octal | ters ‘619 L
POSITIVE-AND GATES ctal Inverter ) -
Dual 41 P NAND
TECHNOLOGY ual 4-Input 18 D 2
Triple 4§ Positive-NAND ‘618 Ld
DESCRIPTION TYPE ﬂ:‘j ats |as| H|is| s | vorume riple 4-input Positive NA = <
Quadruple 2-Input Positive-NAN
Hex 2.Input Gates 808 v A 3 uadruple 2-Input Positive NAND 32] e o[
08 . [ HK] 2
Quadruple 2-Input Gates o [o R CURRENT-SENSING GATES
1008 A [e
1 LA 2 DESCRIPTION Type [ENOLOSY] ) e
Triple 3-Input Gates ! v | s as[as[is
1011 D Hex ‘63 | . 2
Dual 4-Input Gat 21 ° 2
ual 4-Input Gates T . DELAY ELEMENTS
Triple 4-Input AND/NAND ‘800 A
TECHNOLOGY
DESCRIPTION TYP VOLUME
ALS [AS [ LS
Inverting & Non-inverting Elements, o . R
2.INPUT NAND Buffers

®Denotes available technology.
ADenotes planned new products.
A Denotes ‘A"’ suffix version available in the technology indicated.
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FUNCTIONAL INDEX

GATES, EXPANDERS, BUFFERS, DRIVERS, AND TRANSCEIVERS

AND-OR-INVERT GATES

GATES, BUFFERS, DRIVERS, AND BUS TRANSCEIVERS

NOILVINHOLNI TVHINIO gy

TECHNOLOGY WITH 3.STATE OUTPUTS
DESCRIPTION | rvee sr:? ats |as|m | L |is{s |voume TECHNOLOGY
2-Wide d-Input 55 ole|e DESCRIPTION TYPE ‘:'I: aLs |as|is | s |volume
4-Wide 4-2-3-2 Input 64 . e .
4-Wide 2.2-3-Z input 54 . 5 ‘241 T 5
4-Wide 2-Input ‘54 | @ s >
4-Wide 2-3-3-2 input ‘54 o e ‘244 ’ P’y 3
Dual 2-Wide 2-Input ‘61| ® e|oejo e r >
Non-Inverti 1465 A 3
AND-OR-INVERT GATES WITH OPEN-COLLECTOR OUTPUTS L
Octal Butfers/Drivers e57 . 2
TECHNOLOGY ry 3
sTD . 2
DESCRIPTION TYPE ats | as | s |volume ‘541
L a
4-Wide 4.2-3-2-Input ‘65 . 2 13417 a R
12441 A ;
EXPANDABLE GATES 231 .
o |e 2
TECHNOLOGY 240 e 5
T
DESCRIPTION TYPE ;': as [as|H | L |is | vorume et . 2
— Inverting Octal A 3
Dual 4-Input Positive-NOR 23 - Buffers/Drivers Py N
river
With Strobe v ‘468 = 3
2-Wide AND-OR ‘52 . R A >
4-Wide AND-OR-INVERT ‘53 Ld ] ‘540 2
2-Wide AND-OR-INVERT 55 oo e 12409 .
Dual 2-Wide AND-OR-INVERT 50 | . _ _ 3
Inverting and Non-Inverting 230 R
Qctal Buffers/Drivers
EXPANDERS
‘245 > 2
TECHNOLOGY Octal Transceivers A A s
sTO 1245 .
DESCRIPTION TYPE ALs |as | H | voLume
T 65 |2 A 2
Dual 4-Input ‘60 . . Non-inverting A 3
Triple 3-Input ‘61 . 2 Hex Buffers/Drivers Y A 2
3-2.2-3-nput AND-OR 62 . Iy 3
‘366 |2 A 2
BUFFER AND INTERFACE GATES WITH OPEN-COLLECTOR OUTPUTS Inverting ) 2 3
TECHNOLOGY Hex Buffers/Drivers a8 |~ A A ;
RIPTH
DESCRIPTION vee |57 [ as |as{ts | s |vorume ) 125 | @ A
L Quad Buffers/Drivers e T -
07| e 2 'S’"," Independent T 2
Hox . 7l e utput Controls e
35 4 3 Non-h 243 °
T lon-| rtil !
1035 . nverting NI 3
o5 Quad Transceivers -
2 12434 A
Hex Inverter 6] > 3
) 1005 . 3 Inverting 282 —Te
0 Quad Transceivers 3
26| @ 2 " : “1242¢ 2
g L2 ° e Quad T, with Storage 226 0
Quad 2-Input Positive-NAND A 3 T2 Trput NAND ot 32 o ,
391 ¢ 2 Controller and Bus Driver ‘428 .
1003 A 3 for BOBOA System )
¥ . *
Quad 2-Input Positive-NOR ‘33 A §
50-OHM/75-0HM LINE DRIVERS
BUFFERS, DRIVERS, AND BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS TECHNOLOGY
TECHNOLOGY DESCRIPTION TYPE f_:‘: Ats | as |s |vorume
DESCRIPTION TYPE :_" ats! as [s | s | vorume Hex_2-Input Positive-NAND ‘804 o | A
— L Hex 2-Input Positive-NOR "805 o [ A s
Noninverting 757 A Hex 2-Input Positive-AND "808 e [ A
Octal 'Bu"ers/Dnvers 760 A Hex 2-Input Positive-OR 832 . A
Inverting Octal 256 2 Quad 2-input Positive-NOR 28] e ;
Butfers/Drivers L] L) 3 Dual 4-Input Positive-NAND 140 0
Inverting and Non-inverting 762 a
Octal Buffers/Drivers ]
Non-Inverting Quad Transceivers 759 a ®Denotes available tchnology.
Inverting Quad Transceivers ‘758 A ADenotes planned new products.

1 Denotes very low power.
A Denotes “’A’’ suffix version available in the technology indicated.
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FUNCTIONAL INDEX

BUFFERS, DRIVERS, TRANSCEIVERS, AND CLOCK GENERATORS

BUFFERS, CLOCK/MEMORY DRIVERS OCTAL BI-/TRI-DIRECTIONAL BUS TRANSCEIVERS
TECHNOLOGY TYPE TECHNOLOGY
T0 F
DESCRIPTION Tvee | S Als [as |H [is | s [ volume DESCRIPTION o Tyee | ais [ as| s | voiume
TTL OUTPUT
Hex 2-Input Positive-NAND ‘804 e [ A A [ a 3
- ‘24
Hex 2-Input Positive-NOR "805 e [A 3state 245 . 2
Hex 2-Input Positive-AND “808 * [A oc o LAL® 3
Hex 2-Input Positive-OR ‘832 o | A -3 L 2
Hex Inverter ‘1004 o | o A | A 3
Low 3-State ‘623
Hex Buff 34 Ale 12 mA/24 mA/48 mA/64 mA | P L 2
x
- (1034 b Sis :‘T ; g " " - 0C, 3-Stat 639 . 2
- - + T 3 ink, True Outputs . 3-State - 5
Quad 2-Input Positive-NAND A a 3stat U Y L. 3
“1000 Ale ete 0 2 1
L3 L 2 A 3 '
28 y oC, 3.5tate | 654 < 3
Quad 2-Input Positive-NOR
V3 npu ‘1002 A v L ocC ‘1621 A Z
1036 D :’V o | aswe  |1623] a ) (@)
Quad 2-Input Positive-AND *1008 Ale o [Toc, astate | 1639 | & —
Quad 2-Input Positive-OR 1032 A e 3 A |e -
- — 3-State ‘620
Triple 3-Input Positive-NAND ‘1010 A . 2 <
Triple 3-Input Positive-AND 1011 A - o22 AL 3
Triple 4-Input AND-NAND ‘800 A ° . 2 E
T - R-N "
tiple 4-Input OR-NOR 802 A 12 mA/24 mA/48 mA/64 mA | Low oC, 35tete | 638 |2t 3 o
a0 . o ole 2 Sink, Inverting Cutputs Power L4 2 o
Dual 4-Input Positive-NAND A 3 . oo |4 ® 3
1020 A oo . 2 |
Line Driver/Memory Driver A 3 2
‘436 . 0c, 3-8t ‘653
with Series Damping Resistor 2 3-State . 2 —
Line Driver/M Dri R ° 3- 1620 | A '
ine Driver/Memory Driver 437 Very Low State ]
oc 1622 | A
Power [5G ssure | 638 & 3 <
BI-/TRI LBUS T AND DRIVERS Al o
oc E
TYPE TECHNOLOGY Low | 2 %]
oF 12 mA/24 mA/48 mA/64 mA | Power NI 3 2
DES N T AL s | s | voLume 3-Stat ‘645
CRIPTIO outpur | TYPE |ALS [ AS o Sink, True Outputs, e . z w
Quad with Bit Direction 3-State | ‘446 [ Very Low oc ‘1641 A G
Controls 3-State | '449 L Power 3-State ‘1645 | A 3
oc__| ‘440 0 D
3-State ‘640
oc | raa1 . Low o 2
3-State | 442 [ 2 12 mA/24 mA/48 mA/64 mA | Power Ale 3
idirecti oc ‘842
Quad Tridirection 3-State | ‘443 0 Sink, inverting Outputs . 2
3-State | '444 . Very Low 3-State ‘1640 | A
oc ‘448 . Power oC ‘1642 ( A 3
481t wi X G ° Ale
Bit with Storage _ 3-State | ‘226 Istste ‘43
Controller and Bus Driver for BOBOA Systems | ‘428 ° 4 Low . 2
12 mA/24 mA/48 mA/64 mA
Power A . 3
Sink, True and oc ‘644 < >
ing Output:
OCTAL BUS TRANSCEIVERS/MOS DRIVERS Inverting Outputs VeryLow | 3Sute | 1643 &
P oc 164d | A 3
TECHNOLOGY ower sl
T i ith ltiple 3-8 '646
DESCRIPTION rvee | ST°( aLs| as{Ls | s | voLume Registered with Multiplex tote . 2
TTL 12 mA/24 mA/48 mA/64 mA ry 3
‘26 T stput oc ‘647
Inverting Outputs, 3-State '2sig : rue Outputs L] 2
A L4 3
‘2623 A 3 Registered with Multiplexed 3-State ‘648
True Outputs, 3-State ° 2
‘2645 A 12 mA/24 mA/48 mA/64 mA Y 3
Inverting Outputs oc ‘649 < >
877 Ao
Universal Transceiver/
Pon Comtrah 3-State ‘852 A 3
ort Controliers — <

®Denotes available technology.
ADenotes planned new products.
A Denotes “’A"’ suffix version available in the technology indicated.
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FUNCTIONAL INDEX

DUAL AND SINGLE FLIP-FLOPS QUAD AND HEX FLIP-FLOPS
TECANOLOGY TECHNOLOGY
STD -
DESCRIPTION TYPE | x| ALS [AS| H| L|LS|5|VOLUME DESCRIPTION "‘:'F OF | outputs | Tvee :': ALs [AS|Ls | s | vOLUME
S
‘73 A 74 L3 o le 2
‘76 A 6 Q o | e 3
‘78 A 378 .
‘103 L 2 D Type 171 ] 2
‘106 . s 78 0 o |e
107 A 4 - a 7 e [ » 3
Dual J-K Edge-Triggered ‘108 . ‘379 .
A A ” ‘276 L]
‘1 - 2
09 P . 3 K 4 Q 36T
2 A e 2
1 A A 3 OCTAL, 9-BIT, AND 10-BIT D-TYPE FLIP-FLOPS
Ale 2
13 = y 3 o o - TECHNOLOGY
o . Ale 2 DESCRIPTION : OUTPUT | TYPE ALs|As|ts | s | voLume
14 BITS T
A A 3 .
m ‘70 [ @ 3-State’ | ‘374 LA 3
: o e 2
P4 Single J-K Edge-Triggered | 101 . True Data Octal = = s
m 102 . State < 3
o) 73 | e ol 2-State | ‘273
‘76 | ® . ) . 2
> Dual Pulse-Triggered 78 rY True Data with Clear| Octal { 3-State |'575 ol
- 0T 3-State je7; . : 3
— o 'Y 2 3-State ’87 . S .
Z 72 Py ol e True with Enable Octal 2-State 377
T Single Pulse-Triggered Toi e 3-State | 534 LNID
{ - ‘564 L]
O 105 ry Inverting Octal 3 z:ﬂle Zss S =
Dual J-K with Data State
n a1 | e ) 3-State | 577 NI
Lockout Inverting with Clear | Octal
; 3-State | ‘879 o | ®
Single J-K with Data 3
Lockout ‘110 | @ inverting with Preset [ Octal 3-State | ‘876 e | e
> + < Ts aTe True Octal | 3-State | ‘825 A
-] Dual D-Type ‘74 ~ - 0 inverting Octal | 3-State | ‘826 A
— True 9-Bit 3-State | ‘823 A
(o) Tnverting 981 | 3Swie | 824 a
2 True 10-Bit | 3-State { ‘821 .
Inverting 10-Bit | 3-State | ‘822 3

®Denotes available tchnology.
Apenotes planned new products.
A Denotes ““A’’ suffix version available in the technology indicated.
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FUNCTIONAL INDEX

LATCHES AND MULTIVIBRATORS

MONOSTABLE MULTIVIBRATORS WITH SCHMITT-TRIGGER INPUTS

TECHNOLOGY
'
STD
DESCRIPTION TYPE T;L aLs| as|is |s | voLume
Single 21| e 2
Dual 221 e .

QUAD LATCHES OCTAL, 9-BIT, AND 10-BIT LATCHES
TECHNOLOGY TECHNOLOGY
B .
DESCRIPTION outeut | Tvee || ALS | as| L |Ls| voLume DESCRIPTION N;TSOF OUTPUT | TYPE ?IE als| as|is | s | voLume
X . L] L] .
Dual 2-Bit 2 State s ‘268 .
Transparent 2 State J741° el 2 3-State | 2
" .
7Stwte_ | 375 . Transparent Octal “ | 373 T
S-R 2-State 279 | e A 3
3State | 573 e[ e
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS Dual 4-Bit 2State ] 11001 & 2
~ T Octal 2-State | ‘116 | ®
TECHNOLOGY 3Stete | 873 .| o
DESCRIPTION vee |5T0) s | as |is | ¢ | voume ) 3Sute | 533 L)
TTL Inverting Transparent| Octal 3-State | ‘563 *
122 | e 3Stete | 580 R0 3
Single 130 | e Dual 481t 1
| 3-Stat. 88 o | e
422 . 2 Inverting Transparent| 0C* State 0
‘123 | o o |e 3-State | '604 [
Duat p—d
ue - ‘423 . 20 e Octal oc ‘605 0
: n?m et 3-State | ‘606 3 2 o
oc__ | 607 . I——
. L ]
Addressable Octal 2-State | ‘259
: Iy e <
Mult-Mode Buffered | Octal | 3-State | ‘412 0 2 E
True QOctal 3-State | '845 A f A
Tnverting Octal | 3-Stats | '846 A |a o
T X 3 84 rei
. rue SBwyt State 3 a O
Inverting 9Bt | 3-Stare | ‘844 A a
Troe 7061t | 3-State | ‘841 2 L
\nverting 70-Bt | 3-5tate | ‘842 ala 2
—

®Denotes available technology.
Apenotes planned new products.
A Denotes “'A"’" suffix version available in the technology indicated.

283

Texas
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



FUNCTIONAL INDEX

REGISTERS AND PROGRAMMABLE LOGIC ARRAYS

SHIFT REGISTERS

REGISTER FILES

® Denotes available technology.

Apenotes planned new products.
A Denotes ‘A’ suffix version available in the technology indicated.
B Denotes ‘B’ suffix version available in the technology indicated.

NO. mmﬁ_‘ TECHNOLOGY TECHNOLOGY
oescarTion | oF || lala] rvee s sTO VOLUME
HEEIE ALs|As | L |ts| s |voLumE DESCRIPTION OUTPUT | TYPE ALS | AS | LS
BITS Sl TTL T
Sign-Protected X x |x | ‘322 A 8 Words x 2 Bits 3-State | ‘172 [
X{X|x{x | 198 . 2 4 Words x 4 Bits oc ‘170 . . 2
Parallel-in, xx|x[x | 200 o | 3-State { ‘670 [
Parallel-Out, 8 o | a 3 Dual 16 Words x 4 Bit 3-State | ‘870 A 3
i
Bidiractional D 2 e © ° 3State | 871 Iy
x|x]x{x | ‘323
o [ a 3
. Al 2 OTHER REGISTERS
a | x|x|x|x [ 19 y 5
P TECHNOLOGY
arallel-in,
E TD VOLUME
1 Parallel-Out. D kol el il I * DESCRIPTION TvPE in. aslas| Lits|s
Registered
y 2 ‘98 .
Outputs X[xfx|x| 672 * Quadruple N o 3 <
O 8 [ x] [x|x| 19| e with Storage 39859 o 2
m 5 X X ‘96 . o| ® - -
8-Bit Universal Shift e |le
A | B 2 299
Z X X 95 Y 3 Registers L 3
le Bus-Buff
m Parallel.in, x| Ix ‘99 . Quadruple Bus-Buffer ‘173 . A
o Registers 2
Parallel-Out x| [xix| s e 2 . -
> Octal Storage Register 396 ]
a x| |x|x[ s ®
r- . Ale 2
X X 195 Y 5 PROGRAMMABLE LOGIC ARRAYS
—
x| [x '295 OUTPUTS TYPE | NO. OF
2 2 8 2 SCRIP INPUTS LU VOLUME
o T« 395 A 2 NO. TYPE NO PINS
M A 3 8 | Active-Low | 'PALI6LS
1 x| Px[x] 67 . 8 ‘PAL16RE
o Serigkin & kikd 2 16 2 20
b ¢ Pl Out s |x 16 |—2 K 6 | Registered | ‘PAL16RS
A 3 a “PALIBRA
g 16 | x| [x|x| ‘674 . N 8 | Activetow | ‘PtRI9L8
> P X ‘16! < 4 19 Regi = UL P
arallel-In, x|[x | -8 N 3 soistered [0 ¢ ciered | pimions
-] Serial-Out 8 A
— . A 2 4 ‘PLR19R4
x{ Ix|x| 166 Fixed-OR Arrays 4
o A 3 8 | Activelow | 'PLT19L8
Serial-In, s [x 91| A i 8 ‘PLT19R8
2 2 19 Latched  ——— 24
Serial-Out a_ [ x] [x ‘94 | e N 6 | Registered [ ‘PLT19RS
4 ‘PLT19R4
SHIFT REGISTERS WITH LATCHES 8 | Activelow | 'PL20L8
8 ‘PL20R8
NO. TECHNOLOGY 20 —— 24,
- 6 | Registered | ‘PL20R6
DESCRIPTION OF | oUTPUTS | TYPE VOLUME A
BITS ALS| AS | LS 4 ‘PL20R4
Field P i St ‘PLB39
Parallel-In, Parallel-Out 3-State | 671 . ield-Programmable 14 6 |23ute 24
; 4 14x32x6 Logic Arrays oc ‘PLB4O
with Output Latches 3-State ‘672 o
16 2-State ‘673 [
Serial-In, Parallel-Out Buffered | '594 .
with Output Latches 8 3-State ‘696 [
oc ‘696 . 2
oc ‘599 0
Parallel-In, Serial-Out, s 2-State | ‘597 .
with Input Latches 3-State ‘589 °
Parallel /0 Ports with
Input Latches, Multiplexed 8 3-state | 598 .
Serial Inputs
SIGN-PROTECTED REGISTERS
NO. MODES TEclrlﬁOL OGY
DESCRIPTION ofF [g{.]2]a|TYreE VOLUME
2o L L
K EE ALS|AS | 18
Sign-Protected Register 8 |x] [x|[x [322 A 2
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FUNCTIONAL INDEX

SYNCHRONOUS COUNTERS — POSITIVE-EDGE TRIGGERED ASYNCHRONQGUS COUNTERS (RIPPLE CLOCK) — NEGATIVE-EDGE TRIGGERED
TECHNOLOGY TECHNOLOGY
PARALLEL PARALLEL
DESCRIPTION DESCRIPTION TYPE [ STD
P Lono | TPE[ ST | o T T T is | s | VOLUME LoAD as|as| ¢ s | s | vorume
TIL Lot
. . A 2 Set-to-9 ‘90 A o ®
Syne | 1160 Ala 3 68 .
Decad Iz 76| e
Sync 162 L] A L] 2 ecade es -
Decade Al A 3 Yes 196 . o |e
Sync ‘560 A Set-10-9 ‘290 L] o
Sync ‘668 L None ‘93| A el
Sync ‘690 L ‘69 [ 2
Sync__ | ‘692 D 2 4.Bit Binary Yes 177 e
B Ble Yes ‘197 | o oo
Swe | 1168 Al a 3 None | 283] ® .
" ol ® 0 2 Divide-by-12 None 92| A - 1
yne | -
hd 3 Dual Decade None 3%0] hd
Decade Up/Down As 19 . o 2 Set-to-9 | 430} e °
vne 2 . . Dual 4Bt Binary None | 393| ® . 2
Svnc_ | ‘668 NI )
Sync | ‘696 . 8-BIT BINARY COUNTERS WITH REGISTERS 4
e :‘:“ 698 ° . - TVPE TECHNOLOGY E
3 s
e 67| o DESCRIPTION OF | TveE VOLUME
i to- aLs| as |
Multipler, NtO Set-to-9 . OUTPUT S| AS |Ls E
Sync ‘164 A Parallel Register 3-State | '530 .
Ala 3 Outputs oc | ‘591 . ) o
Sync '163 e Ale 2 Parallel Register Inputs 2-State | '592 . O
4-8it Binary AlA 3 Paraliel 10 3-5tate | 593 .
Sync ‘581 A |.|-
Syne | 669 d FREQUENCY DIVIDERS, RATE MULTIPLIERS 2
Sync ‘691 . ) —
Sync__ | 693 . TECHNOLOGY
DESCRIPTION TYPE [ STD vowme| =3
sync | ‘169 Ble s as| as |us| VO <
A 3 ™
- - - 5 50-to-1 Frequency Divider 56 . o
- Asyne | 1191 . 3 60-10-1 Frequency Divider 57 O wl
4~B-‘; Binary - s o o 2 B0-Bit Binary Rate Multiplier, ‘97 . Z
Up/Down Async | 1193 ) Decade Rate Multiphier, 67 . o
Sync | 569 A 3 o
Sync ‘697 0 '
Sync ‘899 . 2
581 Binary 7
— ‘97 [ ]
Rate Muttipler, N2
K .
8-8it Up/Down Asyne CLR | 867 3
Sync CLR | 869 .

®Denotes available technology.

Apenotes planned new products.

A Denotes ""A’ suffix version available in the technology indicated.
B Denotes “B*’ suffix version available in the technology indicated.
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FUNCTIONAL INDEX

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS AND SHIFTERS

DATA SELECTORS/MULTIPLEXERS DECODERS/DEMULTIPLEXERS
TYPE TECHNOLOGY TYPE TECHNOLOGY
DESCRIPTION OF [TYpE[ STD VOLUME DESCRIPTION OF  |TYPE| STD VOLUME
s)as LIS |S
ouTPUT T |AY outRUT T s |as| L fis s
2-State |‘150 | ® 2 -Stat ‘1 . .
4.T0-16 3-State 54
16 Ton 3-State | '250 A oc ‘159
3 State | '850 A 3 4-To-10 BCD-To-Decimal | 2-State | ‘42| A ole
3-State | '851 A 4-To-10 Excess 3-To- 2
. ‘. .
Dual 8-To-1 3Stete |351] ® 2 Decimal 2Stte | 43| A
A L 4-To-10 Excess 3-Gray-
2-State {151 2-Stat a4 A .
e Je 3 To-Decimal e
2-State | '162 | A [ ‘131 . A
. o 2 3-To-8 with Address TR 3
X ‘251 . .
8.T0-1 3-State |25 . 12 3 Latches 2-State {137 < 3
3-State |°354 L4 2.5 138 (Y 3
‘ 2-State | 355 L 3-70-8 -State P P 2
3-State | ‘356 d 2 3-State  |'538 A 3
m oc '357 ° . A (@
m . 153 Py ole |o 5 toa 2-State 139 Ao
-State - -To-
= . e 3 ual 2-To 25ate [155] e A 2
[ . 2 . L] ]
m 3-State | 253 ac 156
L] 3 Dual 1-To-4 Decoders 3-State  |'539 A 3
- Duat 4-To-1 s >
2-State | ‘352
> o |e 3 CODE CONVERTERS
. 2
- 3-State ‘353 T 5 TECHNOLOGY
M
— Tsune 604 o DESCRIPTION TYPE :-Trf s |voume
Z Octal 2-To-1 with St oc 605 2 ine Bi Or 4-Li 4
- ctal 2:To-T with Storage [ . 5 S~Lme-yBCD to G-Line Binary, Or 4-Line to 4-ine |, . s
o ) 5C 507 o BCD 9's/BCD 10's Converters i .
2.State 98 . 6-Bit-Binary to 6-Bit BCD Converters 185
m Py . 2 BCD-to-Binary Converters ‘484 A 4
2-Stat ‘298 i -to- R
g Quad 2.T0-1 with Storage ate Y 3 Binary-to-BCD Converters 485 A
> g Z5tate |'398 2 IORITY ENCODERS/REGISTERS
= 2-State_ | 399 . 2 PRIORIT
L] . L] L]
~ ZSute |87 o | 3 DESCRIPTION TYPE smrscurmwsv VOLUME
o C Ats | as [Ls
o |e 2 TTL
2 2-State | 158 ry o 3 Full BCD 147 ° [
Quad 2-To-1 =T+ > — rovee 5 e o
3-State | 257 cta 2
LAR 3 C. Octal with 3-State Outputs ‘348 0
B [e 2 B B
3stete | 258 4-Bit Cascadable with Registers 278 | o
. .
5-10-1 | 3
6-10-1 Universal Tste 1857 . |e SHIFTERS
Multiplexer
TECHNOLOGY
VOLUME
DESCRIPTION outeut tvee("sto | T T Tis s
TIL
4-Bit Shifter 3-State | '350 . 2
Parallel 16-Bit
Multi-Mode 3-State | '897 A 4
Barre! Shifter

®Denotes available technology.

Apenotes planned new products. .

A Denotes ‘“A” suffix version available in the technology indicated.
B Denotes *’B’* suffix version ilable in the gy indi d
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FUNCTIONAL INDEX

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

OPEN-COLLECTOR DISPLAY DECODERS /DRIVERS MEMORY/MICROPROCESSOR CONTROLLERS
OFF-STATE JECHROLOGY y DESCRIPTION Tvpe [ ECHNOLOGY 1.0 ime
DESCRIPTION outeut |tvee [sto [ T T T o] voume As[as[is [s
VOLTAGE T System Controllers For 8080A ‘428 0
30 V. ‘45 | ® " | System Controller, Universal ‘482 . 4
BCD-To-Decimal 60v__ [141 | @ Svstem Controllers, Universal 890 A
15V 1145 | e . {or For ‘888, '889) ‘891 A
7V__| 448 . Transparent, | 4K, 16K "600 A
30v. | 46| A ) Memory Burst Modes | 64K 601 A
15 V a7 | A o o Refresh Cycle Steal, | 4K, 16K "602 A
55V 48 | e ], Contrallers Burst Modes | 64K 603 A
55V 49 | @ . Memory Cycle Controller 608 . )
BCD-To-S: g ?: \\; ,;:: < < Memory Mappers : Cs tate ,2:; 2 ‘ 1
7V ‘347 0 Memory Mappers 3-State ‘610 0 L
AR D With Output Latches oC R . =
55V 248 | e D Multi-Mode Latches (80BOA Applications) ‘412 .
5.5V ‘249 | @ . O
CLOCK GENERATOR CIRCUITS ;
OPEN COLLECTOR DISPLAY DECODERS/DRIVERS WITH COUNTERS/LATCH TECHNGLOGY <
- TECHNOLOGY DESCRIPTION TYPE | STD atslaslis |s VOLUME
DESCRIPTION Tvee [so [, T,o|votume TIL E
T Quadruple Complementary-Output 265 | ® o0
BCD Counter/4-Bit Latch/BCD-To-Decimal a2 | e Logic Elements o
Decoder/Driver Dual Pulse Synchronizers/Drivers ‘120 [
BCD Counter/a-Bit v Comrated O 320 . 5 L.
Latch/BCD-To-Seven-Segment naz | e ) v 321 . 2
Decoder/Lad Driver Digital Phase-Lock Loop 297 o —
BCD Counter/4-Bit Programmable Frequency ‘292 L _.l
Lateh/BCD-To-Seven-Segment vas | e Dividers/Digital Timers ‘294 - <
Decoder/Lamp Driver Triple 4-input AND/NAND Drivers ‘800 A 3
Triple 4-Input OR/NOR Drivers ‘802 A m
VOLTAGE-CONTROLLED OSCILLATORS Bual vCo 124 . 2 [¥T]
DESCRIPTION TECHNOLOGY E
No. |coMpL| oo |RANGE| . |fmax TYPE s s [VermE (0]
veo's | zout INPUT | | MHz
Single Yes Yes Yes | No | 20 |62a]| e
Single Yes Yes Yes | Yes [ 20 {'628 .
Dual No Yes Yes | No | 60 ‘124 . -
Dual Yes Yes No | No | 20 |'626]| 2
Dual No No No | No | 20 |'627] e
Dual No Yes | Yes | No | 20 |629| e |

RESULTANT DISPLAYS USING ‘46A, ‘47A, '48, ‘49, °'L46, ‘L47, ‘LS47, 'LSA48, 'LS49, 'LS347

il Sl b= 23— = e Y
(] T g | A P e | AN et} R | (e | l_l_
8

0 1 2 3 4 5 6 7 . 9 10 11 12 13 14
RESULTANT DISPLAYS USING ‘246, ‘247, ‘248, ‘249, ‘'LS247, ‘'LS248, ‘LS249, ‘'LS447
— 1

] Y ) ) e ]
| [N ] |} ) o R ] e [ —|i=

0 1 3 4 5 6 7 8 9 10 11 12 13 14

RESULTANT DISPLAYS USING ‘143, ‘144
(] I e ] [ [ {

] | o} [ R

] 1 2 3 4 5 6 7

= (L]
I

®Denotes available technology.
Apenotes planned new products.
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 PARALLEL BINARY ADDERS
DESCRIPTION TECHNOLOGY TECHNOLOGY
OUTPUT | TYPE [ STD VOLUME DESCRIPTION TYPE | STD VOLUME
p=a|p>a[r<a|ourrur as|as|L|is |s ALs [As|H (LS |s
ENABLE TTL TTL
Yes | Yes | No | 2-State Yes ‘85 | @ ofeo |e 2 1-Bit Gated ‘80 .
2-Bit ‘82 [
8-BIT COMPARATORS st ‘83| A A 2
‘283 . ®|e
DESCRIPTION JECHNOLOGY Dual 1-6it Carry-Save 183 ol e
J— QUTPUT TYPE VOLUME
weuts  [pea|P=aie>ap>a |outeur | o ALs [as [ s
ACCUMULATORS, ARITHMETIC LOGIC UNITS,
Yes { No L No | No } OC Yes 218 1@ LOOK-AHEAD CARRY GENERATORS
20k02 No Yes No No 2-State Yes '520 L4 3
Puly, No | Yes | No | No oc Yes ‘522 . TECHNOLOGY
-Up
T DESCRIPTION TYPE [STD VOLUME
Yes No Yes No 2-State No 682 . 2 as|as|is|s
Yes { No | Yes | No oc No ‘683 . TTL
B ‘281 [
ves [ No | No J Wo | OC Yeo {19 ¢ 3 4-Bit Parallel Binary Accumulators -
No | Yes | No | No 2 State Yes ‘521 . 681 [ 2
G Yes | No [ Yes | No | 2-State No 684 . et 12 D
E A
m Yes | No [ Yes [ No | OC No 688 *l 4-Bit Arithmetic Logic Units/ 3
2 Yes | No [ Yes [ No | 2State Yes 686 . . . A
Standard Function Generators' - 381 2
m Yes No Yes No oc Yes ‘687 . Ld
o ; j . 3 ‘881 A 3
No | Yes | No. | Yes | 2State Yes 688 . 2 2-Bit Arithmetic Logic Unit 902 N ;
> . 3 with Ripple Carry
No Yes No No oc Yes ‘689
r °] 2 182 |2 L _-—
Tatched Look-Ahead Carry | 16-Bit A
] orene No | No [ Yes [Yes | 2state | ves ['sss . v - 3
2 P R Generators 282 A
Latched | o
T 2tehe ves | No | ves | ves | Latched Yes 866 . 32:8it 882 hd 3
Pand @ Quad Serial Adder/Subtractor 385 . 2
(@] . 4Bt Slice Elements 481 | e
o ADDRESS COMPARATORS “888 Y 4
- 8-Bit Slice Elements 585 2
g OUTPUT | LATCHED TECHNOLOGY
DESCRIPTION TYPE VOLUME
> ENABLE | OUTPUT ALs | As
16-Bit 0 4-Bit Yes L17 4 @ MULTIPLERS
- Yes | 678 | & 3 TECHNOLOGY
— Yes 673 | e DESCRIPTION TYPE [ STD VOLUME
12Bit to 4-Bit
@) 't to &5 Yes | 680 ] A 1 |ALS|AS|LS |8
2 2-Bit-by-4-Bit Parallel Binery Multipliers | ‘261 .
PARITY GENERATORS/CHECKERS, 274 0
ERROR DETECTION AND CORRECTION CIRCUITS 4-Bit-by-4-Bit Parallel Binary Multipliers | '284| @
NO. TECHNOLOGY i 2651 © 2
DESCRIPTION oF | Tvee [570 VOLUME 25-MHz 6-Bit Binary Rate Multipliers 97|
BITS T |ALS|AS (LS (S 25-MHz Decade Rate Multipliers ‘167( o
s T80 e 8-Bit x 1-Bit 2's Complement Multipliers | ‘384 .
2 x -
OddEven Parity N < e 716-8it Parallel Multiplier 1616 a 2
Generators/Checkers A 3
s | 288 2 3 OTHER ARITHMETIC OPERATORS
3State | 8| '636 . TECHNOLOGY
oc 8 | 637 L] DESCRIPTION TYPE {STD VOLUME
3-State | 16| 630 D 2 | At |as|n U s
Paralle! Error T TS 5T < ~
D orrection - Quad 2-Input Exclusive-OR ‘86 L L[] . 2
Circuits 3-State | 32 | ‘632 | @ Gates with Totem-Pole A 3
oc 32 |'6331 A 3 Outputs ‘386 A
3-State [ 32 |'634 | A Quad 2-Input Exclusive-OR
oc 32 |'635| 4 Gates with Open-Collector | ‘136 { ® .
Outputs
FUSE-PROGRAMMABLE COMPARATORS Quad Z-Input Exclusive- 26 2
‘266 .
TECHNOLOGY 20" Ga‘e's .
DESCRI vee (570 um uad Exclusive OR/NOR ,
ESCRIPTION TYPE sTTL aLs | as |is | s |VOLUME P 135 -
16-Bit Identity Comparator ‘526 A 4-8it True/Complement, ‘87 -
12-Bit identity Comparator ‘528 A R Element
8-Bit Identity Comparator 1527 a
and 4-Bit Comparator BIPOLAR BIT-SLICE PROCESSOR ELEMENTS
CASCADABLE TECHNOLOGY
DESCRIPTION TYP
T0 e |5 as | s | g | VOLUME
N-BITS
. 4-BitSlice Y 481 QD
® Denotes available tchnology. R YZZ 888 "y "
A -Bit-Sli -
Denotes planned new products. . 8-Bit-Slice Yoo 589 2

A Denotes ‘’A’* suffix version available in the technology indi .
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FUNCTIONAL INDEX

MEMORIES
USER-PROGRAMMABLE READ-ONLY MEMORIES (PROM'’s)
STANDARD PROM's . READ-ONLY MEMORIES (ROM's}
TYPE TYPE TECHNOLOGY
DESCRIPTION TYee ORGANIZATION outpyr | VOLUME DESCRIPTION | ORGANIZATION of {rvee [stof ] T |voume
A TBP285165 2048W x 88 3-State OUTPUT T
16K-Bit Arrays TBP285166 2048W x 88 3.State 1024.Bit Arrays | 256 x 4 oc |87 | e -
TBP24581 2048W x 4B 3-State 256-Bit Arrays 32 x 8 [ 88 | A
TBP24SA81 2048W x 48 oc
BK-Bit Arrays TBP2BSB6A 1024W _x 8B 3-State
TBP28SAB6A 1024W x 88 oc RANDOM-ACCESS READ-WRITE MEMORIES (RAM's)
A TBP2BSB5A 1024W _x 8B 3-State
TBP28S42 512w x 8B 3-State TYPE TECHNOLOGY
TBP28SA42 512w x 8B oc 4 DESCRIPTION ORGANIZATION OF TYPE | STD aslaslis s VOLUME
A TBP28S45 512w x 88 3-State OUTPUT TTL 1
4K-Bit Arrays TBP28546 512W x 8B 3-State 25685 Arcys 255 x 1 3-State | 201 .
TBP28SA46 512W x 88 oc oc_ | ‘301 D
TBP24S41 1024W x 48 3-State oc_| 89| e 2
TBP24SA41 1024W x 48~ oc 3.5tate [ 189 Als 4 o
1K-Bit Arrays TBP24510 256W x 4B 3-State 64-Bit Arrays 16 x 4 3-State | ‘219 A —
TBP24SA10 256W x 4B oc oc_ 289 A8 [
25681 Arrays TBP185030 32w _x 88 3-State oc |31 A <
TBP18SA030 32w x 88 oc 16-Bit Multiple-Port
8 x2 3-State | "172 .
Register File 2 E
oc 170 . [
LOW-POWER PROM's (6Bt Regster Fle | 4 x4 e 670 . o
Dual 64-Bit 16 x4 3.State ‘870 . 3 E
DESCRIPTION TYPE ORGANIZATION TYPE \voLume Register Files Ll 2
ouTPUT 2
16K-Bit Arrays A TBP28L165 2048W x 88 3-State FIRST-IN FIRST-OUT MEMORIES (FIFO'S) —
A TBP28L166 2048W x BB 3-State v Trooe -
A TBP28L85A 1024W x 8B 3-State
8K-Bit Arrays TBP2BLE6A T024W x 88 3.51ate DESCRIPTION ou::u'r TYPE fats | as [us us [ VoM <
T8Pa8L42 212 x 58 3 Swte ¢ Asynchranous 16 x 5 3State | 225 - o
4K-Bit Arrays A T8P28L45 512W x 88 3state S n Ll
TBP28L46 512W x 88 3'State - 2
B 3-State 224 . 4
2K-Bit Arrays TBP28L22 256W x BB 3-State Asynchronous 16 x 4 o 55 ~ Lu
T8P28LA22 256W _x 8B oc
oc ‘228 . 0
® Denotes available technology.
A Denotes planned new products.
A Denotes A’ suffix version ilable in the technol indi d
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TYPES SN54ALSO0A, SN54AS00, SN74ALS00A, SN74AS00

QUADRUPLE 2-INPUT POSITIVE-NAND GATES

D2661, APRIL 1982 —~REVISED DECEMBER 1983

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

and Ceramic DIPs

® Dependable Texas Instruments Quality

and Reliability
description

SNG4ALSO0A, SN54AS00 . . . J PACKAGE
SN74ALS00A, SN74AS00 . . . N PACKAGE

These devices contain four independent 2-input {TOP VIEW)

NAND gates. They perform the Boolean functions

Y = A'BorY = A+Bin positive logic. 1A U“‘%VCC
18[J2 13148
The SN54ALSO0A and SN54AS00 are character- 1y 120]aA
ized for operation over the full military temperature 2a[]s 1ay
range of ~55°C to 125°C. The SN74ALSOOA and 28 (s 10138
SN74AS00 are characterized for operation from 0 °C 2v s 9 %3A
to 70°C. GND[]7 8[]3Y

FUNCTION TABLE (each gate}

INPUTS | OUTPUT
A 8 Y
H H L
L X H
X L H
logic symbol
(1)
1A : (3)
(2 w
.
)
2A {6)
(5) L— 2y
2D ~—————ed
32 (8)
110) S 5y
3B
(12)
aA (11}
s 131 N

Pin numbers shown are for J and N packages.

SN64ALSO0A, SN54AS00 . . . FH PACKAGE
SN74ALSO0A, SN74AS00 . . . FN PACKAGE
(TOP VIEW)

Q
o< Om
-—-Z> <

10 111213

>00>4«g
N%ZNO’)

NC—No internal connection

Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALSO0A, SN74ALS00A
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

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

Supply voltage,Vee <« v v v v v e e i e FS e e e 7V
LYo T A1 - T T- et e, 7V
Operating free-air temperature range: SNS4ALSO0A . .. ... ... it ii s —-55°Cto125°C
SN74ALSO0A . . ...... .o e e .0°Cto70°C
Storagetemperaturerange. . .. ....... RPN e e e e e e —-65°Cto150°C
recommended operating conditions
SN54ALSO00A SN74ALS00A 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
loH High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
TA Operating free-air temperature -55 125 0 70 °C

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

SNB4ALSO00A SN74ALS00A
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
VIK Vee = 4.5V, If = ~18 mA -1.6 ' -1.5 \
VoH Vece =45Vto558V, lgy= -0.4mA Vee-2 Vee-2 v
VoL Vecc =45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
Vee =45V, loL = 8 mA 0.35 0.5°
Iy Vee =55V, Vi=7V | 0.1 0.1 mA
i Ve = 5.8V, V=27V 20 20 HA
L Vee =55V, V=04V -0.1 ~0.1 mA
ot Vee = 6.6V, Vo =225V -15 -70 | -15 -70 mA
IccH Vee = 5.5V, Vi=0V 0.5 0.85 0.5 0.85 mA
IccL Vee = 5.6V, Vi=45V 1.5 3 1.5 3| mA
tAll typical values are at Vo = 5V, Tp = 25°C.
3The output conditions have been chosen to produce a current that closely approximates one half of the trus short-circuit output current, Igs.
switching characteristics (see Note 1)
Veg =45Vto55YV,
Cp = 650 pF,
FROM TO RL = 5009,
PARAMETER (INPUT) (OUTPUT) TA = MIN to MAX UNIT
SN54ALS00A SN74ALS00A
MIN MAX | MIN MAX
tPLH AorB Y 3 14 3 11 ns
tPHL AorB Y 2 10 2 8 ns

NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54AS00, SN74AS00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

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

Supply voltage,Vecg -+ oo v 0 - e e, N R A
Lo TUL Yo 1T T- T 7V
Operating free-air temperature range: SN64AS00 . .. ... .. ... .. i —-55°Cto125°C

SN74AS00...... e e e 0°Cto70°C
Storage temperaturerange . . . .. ... ... .. e [ —-65°Cto150°C

recommended operating conditions

SN54AS00 SN74AS00 UNIT
MIN NOM MAX { MIN NOM MAX

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 Vv
ViH High-level input voltage 2 2 \Y
ViL Low-level input voltage 0.8 0.8 \"
IoH High-level output current -2 -2 mA
loL Low-level output current 20 20 mA
TA Operating free-air temperature -55 125 o] 70 °C

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

SN54AS00 SN74AS00
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPt MAX UNIT
ViK Vee = 4.5V, | = —18 mA -1.2 -1.2 \
VoH Vec =45Vteb556V, Igy=-2mA Vee-2 Vee-2 \
VoL Vee = 4.5V, loL = 20 mA 0.35 0.5 0.35 0.5 \
] Vee = 5.5V, Vi=7V 0.1 0.1 mA
4 Vee = 5.5V, V=27V 20 20 RA
L Vee = 6.5V, Vi =04V -0.5 -0.5 mA
lo# Vee = 5.5V, Vo = 225V -30 -112 | -30 -112 mA
IccH Vge = 5.5V, Vi=0V 2 3.2 2 32| mA
IccL Vee = 6.5V, V=45V 10.8 174 10.8 17.4 mA
tAll typical values are at Vo = 5V, Tp = 26°C. '
$The output conditions have been chosen to produce a current that closely approximatss one half of the true short-circuit output current, igg.
switching characteristics (see Note 1)
Veg =45Vteb55YV,
Cp = 50 pF,
FROM T0 RL = 5002,
PARAMETER {INPUT) (OUTPUT) TA = MIN to MAX UNIT
SN54AS00 SN74AS00
MIN MAX | MIN MAX
tPLH Aor8 Y 1 5 1 4.5 ns
tPHL AorB Y 1 5 1 4 ns

NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALSO01, SN74ALS01
QUADRUPLE 2-INPUT POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

D2661, APRIL 1982 —REVISED DECEMBER 1983

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

@ Dependable Texas Instruments Quality
and Reliability

o SN54ALSO1 . . . J PACKAGE
description SN74ALSO1 . . . N PACKAGE
These devices contain four independent 2-input (TOP VIEW)
NAND gates. They perform the Boolean functions
Y = A'BorY = A+B in positive logic. The open- 1Y [ Usell vee
collector outputs require pull-up resistors to perform 1A[2 13[] 4y
correctly. They may be connected to other open- 18[]s 123 48
collector outputs to implement active-low wired-OR 2Y E" n :] 4A
or active-high wired-AND functions. Open-collector 2A[0s  10f] 3Y
devices are often used to generate higher VQH 28 [1s o[] 38
levels. GND []7 8[] 3A
The SN54ALSO1 is characterized for operation over
* the full military temperature range of —55°C to
125°C. The SN74ALSO1 is characterized for opera- SN54ALSO1 . . . FH PACKAGE
tion from 0°C to 70°C. SN74ALS01 . . . FN PACKAGE
. (TOP VIEW)
FUNCTION TABLE (sach gate) 3

INPUTS | OUTPUT
A B Y 1B[Ja 18[] 4B
H H L NC[ls 170 NC
L X H 2y e 16 [] 4A
X L H NC 7 15 [ NC
logic symbol 2A ()8 14 [] 3y
9 10 111213
[ =) m
) & N Z g ]
1A 1) v G]
182 NC—No internal connection
24 {5)
ﬂzv
(6)
-2B
8)
3A
) N (10):”
38 ——
(1)
4A ———]
) | SLEIPR
48 —
Pin numbers shown are for J and N packages. ’
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)
T SUPPIY VOIBEE, VO G -« vttt ettt e e i e e e 7V
LT LT YT - T 7V
Off-stateoutput voltage . . . . . . . . .o vttt i i e e i s FR N 7V
Operating free-air temperaturerange: SNSG4ALSOT ... ... ... ... ittt nn. -556°Cto125°C
SN7AALSOT ... e e e e 0°Cto70°C
Storage tempPerature@ raNge . . . .« « v v v vt v it e et e e e -65°Cto150°C
recommended operating conditions
} SN54ALSO01 SN74ALS01 UNIT
MIN NOM MAX | MIN NOM MAX
Vece Supply voltage 4.5 5 5.5 4.5 5 5.5 v
VIH High-level input voltage 2 2 Vv
Vit Low-level input voltage 0.8 0.8 \'
VOH High-level output voltage 5.5 5.5 v
loL Low-level output current 4 8| mA
TA Operating free-air temperature ~55 125 0 70 °C

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

SN54ALS01 SN74ALS01
PARAMETER TEST CONDITIONS i v wax TN Tver max ] UNT
VIK Vee = 4.5V, = -18mA -1.5 -1.5 v
10H Vee = 4.5V, VOH = 6.5V 0.1 0.1 | mA
VoL Vee = 4.5V, oL = 4 mA 0.25 0.4 026 04
Vec =45V, loL = 8 mA 0.35 0.5
Iy Vee = 5.5V, Vi=7V 0.1 0.1 mA
> [ Voo =55V, Vi= 27V 20 20 | uA
5- L Vee = 5.5V, Vi=04V —0.1 -0.1| mA
ICCH Vee = 6.5V, V=0V 0.43 0.85 043 0.85 | mA
> IcoL Vce = 5.6V, Vi=45V 1.62 3 1.62 3| mA
g tAll typical values are at Voo = 5V, Tp = 25°C
> switching characteristics (see Note 1)
(/] Vec =45Vt 65V,
0 CL = 50 pF,
— FROM TO RL = 2k,
g PARAMETER {INPUT) (OUTPUT) TA = MIN to MAX UNIT
c SN54ALS01 SN74ALSO1
w— MIN MAX | MIN MAX
a tPLH AorB Y 23 59 | 23 54 | ns
tPHL AorB Y 8 29 8 28 ns

NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS02, SN54AS02, SN74ALS02, SN74AS02
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

D2661, APRIL 1

982—REVISED DECEMBER 1983

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

® Dependable Texas Instruments Quality

and Reliability )
description SNB54ALS02, SN54ASO2 . . . J PACKAGE
) SN74ALS02, SN74AS02 ... N PACKAGE
These devices contain four independent 2-input NOR (TOP VIEW)
gates. They perform the Boolean functions
Y = A+BorY = A-Bin positive logic. 1 UneQvee
1Az 1304y
The SN54ALS02 and SN54AS02 are characterized 1B8[]s 12 :| 48
for operation over the full military temperature range 2Y[: 4 1 :I4A
of —55°C to 125°C. The SN74ALSO2 and 2a[]s 10[] 3y
SN74AS02 are characterized for operation from 0 °C 28[0s o[]38
to 70°C. GND[}7 8[]3A

FUNCTION TABLE (each gate)

INPUTS | OUTPUT
A B |- Y
H X L
X H L
L L H
logic symbol
(2
b = m .,
188
{5)
2A .
) ﬂzv
28
(8)
3A
N (10)
15 —@ 3y
[RR1)
4A
(13)
15121 . Pty

Pin numbers shown are for J and N packages.

SN54ALS02, SN54AS02 . . . FH PACKAGE
SN74ALS02, SN74AS02 . . . FN PACKAGE

(TOP VIEW)

NC—No internal connection

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

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

Supply voRage, VO « + v v vt ittt ittt e e e e e e 7V
Inputvoltage .. ................. e e e e et e e e e e e 7V
Operating free-air temperature range: SNB4ALSO2 . ........... ... i iinnnnnan -55°Cto125°C
SN7AALSOZ . ... .t e e e e e 0°Cto70°C
Storage temperaturerange . . . .. ... ... .. e e et e e e e ..—65°Cto150°C
recommended operating conditions
\ SN54ALS02 SN74ALS02 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 Y
ViL Low-level input voltage 0.8 0.8 v
loH High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
TA Operating free-air temperature -556 125 [¢] 70 °C

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

S1INJHID SV ANV SV !

SN64ALS02 SN74ALS02
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
ViK Vee = 4.5V, Il = =18 mA -1.5 . -1.5 \4
VoH Ve =45Vtw55V, Igy=-04mA Vee-2 Vee—-2 \
VoL Vec =45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
Vec =45V, loL = 8 mA 0.35 0.5
Iy Vee =565V, Vi=7V 0.1 0.1 mA
[ Vee = 5.5V, V=27V 20 20 | uA
I Vee =565V, V=04V -0.1 -0.1 mA
lot Ve =565V, Vg = 2.26V -30 -112 | -30 -112 mA
lccH Vee = 5.5V, Vi=0V © 0.86 2.2 0.86 2.2 mA
lccL Vecc =55V, V=45V - 2.16 4 2.16 4 mA
TAIl typical values are at Voo = 6V, Tp = 26°C.
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgs.
switching characteristics (see Note 1)
Ve =45Vtob5V,
CL = 50 pF,
FROM TO Ry = 500 2,
PARAMETER {INPUT} (OUTPUT) Ta = MIN to MAX UNIT
SN54ALS02 SN74ALS02
MIN MAX | MIN MAX
tPLH AorB Y 3 14 3 12 ns
tPHL AorB . Y 3 11 3 10 ns
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
2-10 Texas
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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)

SUPPIY VOIAGE, VO - vt vttt ittt e e e e e 7V
Input voltage ‘7V
Operating free-air temperaturerange: SN64AS02 .. ....... ... .. .. i -55°Cto125°C

SNTZAASD2 . .ot teeees 0°Cto70°C
StOrage temPpPEraturE FANGE . . .« o o v v v v vttt e e e e e e e -65°Cto150°C

recommended operating conditions

SN54AS02 SN74AS02

MIN NOM MAX MIN NOM MAX UNIT
Vee Supply voltage 4.5 5 55| 45 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 mA
loL Low-level output current 20 20 mA
TA Operating free-air temperature - -55 125 [o] 70 °C

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

SN54AS02 SN74A802
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
VIK Vee = 4.5V, I = —18 mA -1.2 -1.2 \
VOH Vec =4.5V1056.56V, 'lgh = -2mA Vee-2 Vee-2 \Y;
VoL Vee = 4.5V, loL = 20 mA 0.35 0.5 0.35 0.5 \
] Vee = 6.5V, Vi=7V 0.1 0.1 mA
IIH Vee = 5.5V, V=27V 20 20 uA
he Vee=5.5V, V=04V -0.5 -0.5 mA
lot Vee =5.5V, Vo =225V -30 -112 | —30 -112 mA
IcCH Ve = 5.5V, Vi=0V 3.7 5.9 3.7 5.9 mA
lccL Vee = 6.5V, Vi =45V 125 20.1 12.5 201 | mA

tAll typical values are at Vo = 5V, To = 256°C.
+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.

switching characteristics (see Note 1)

Vec - 45V055V,
CL = 50 pF,
FROM T0 RL = 5009,
PARAMETER (INPUT) {ouTPUT) TA = MIN to MAX NI
SN54AS02 SN74AS02
MIN MAX | MIN MAX
tpLH AorB Y 1 5 1 4.5 ns
tPHL AorB Y 1 5 1 4.5 ns

NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS03A, SN74ALS03A
QUADRUPLE 2-INPUT POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

D2661, APRIL 1982—~REVISED DECEMBER 1983

® 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-BorY = 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 Vo
levels.

The SN54ALSO3A is characterized for operation
over the full military temperature range of ~55°C to
125°C. The SN74ALSO3A is characterized for
operation from 0°C to 70°C.

FUNCTION TABLE (each gate)

INPUTS | OUTPUT
A B Y
H H L
L X H
X L H
logic symbol
) &
1A 3
@ o M 1Y
18 ]
@)
2A
®) N 6y
28
{9)
3A
(10) L‘sl.3v
38
(12)
aA N
13) Ptay
48

Pin numbers shown are for J and N packages.

SN54ALSO3A . . . J PACKAGE
SN74ALS03A . . . N PACKAGE
{TOP VIEW)
1A 01 Ura[J vee
1802 13[]4B
1v [z 12[]4A
2A s mn[Jay
28[]s 10[]38B
2y (e 9[] 3A
GND [z s[J 3y
SN54ALS03A . . . FH PACKAGE
SN74ALS03A . . . FN PACKAGE
{TOP VIEW)

Q
2s¢9s

1y 4

NC [5

2A 16

NC 7

2B (l8
9
X883

(6]

18[] 4A
17 [] NC
16[] 4Y
15 [J NC
14 (] 3B

NC — No internal connection

ALS AND AS CIRCUITS H

Copyright © 1982 by Texas Instruments Incorporated

Texas
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

2-13



TYPES SN54ALS03A, SN74ALS03A
QUADRUPLE 2-INPUT POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

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

Supplyvoltage, VCC . -+ v v v vt it e e e e e e e 7V
INPUEVORAEE . . . .ot t  ei ee ee e eea J 7V
Off-stateoutputvoltage . . . . v v v v v v vt ittt i e e e O 7V
Operating free-air temperaturerange: SNS64ALSO3A . ... ... . ittt i e -565°Cto125°C
SN74ALSO3A . .. .. e e e 0°Cto70°C
Storage temperaturerange . . . . . e R AP -65°Cto150°C
recommended operating conditions
SN54ALSO3A SN74ALS03A UNIT
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 \'
VOH High-level output voltage 5.5 5.5 \'
oL Low-level output current 4 8 mA
TA Operating free-air temperature -55 125 0 70 °C

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

SL1INJYID SV ANV SV !

SN54ALS03A SN74ALS03A
PARAMETER TEST CONDITIONS MIN_ TYPT -MAX MIN_ TYPT  MAX UNIT
VIK Vee = 4.5V, I = ~18 mA -1.5 =15 V
IOH Vee =45V, VoH = 5.5V 0.1 0.1 mA
VoL Ve =45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
Vee =45V, loL = 8 mA 0.36 0.5
Iy Vec =556V, | Vi=7V 0.1 0.1 mA
Y] Vee = 6.5V, Vp=27V 20 .20 | uwA
i Vee = 5.5V, Vi = 0.4V B -0.1 -0.1 mA
IcCH Vcc =55V, Vi=0V 0.43 0.85 0.43 0.85 mA
IccL Vee = 5.5V, V=45V 1.62 3 1.62 3 mA
1Al typical values are at Voo = 5V, T = 26°C
switching characteristics (see Note 1)
Vegc =45Vtob5.5YV,
CL = 50 pF,
FROM TO RL = 2kQ,
PARAMETER (INPUT) . (OUTPUT) Ta = MIN to MAX UNIT
SN54ALSO3A SN74ALS03A
. MIN MAX | MIN MAX
tPLH AorB Y ) 23 59 23 54 ns
tPHL AorB Y 5 26 5 22 ns

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

Texas
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN54ALS04A, SN54AS04, SN74ALS04A, SN74AS04
HEX INVERTERS

D2661, APRIL 1982 —REVISED DECEMBER 1983

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

and Ceramic DIPs

@ Dependable Texas Instruments Quality

and Reliability

description

SN54ALS04A, SN64AS04 . . . J PACKAGE

ALS AND AS CIRCUITS H

2-15

. . s . SN74ALS04A, SN74AS04 . .. N PACKAGE
These devices contain six independent inverters. (TOP VIEW)
They perform the Boolean function Y = A.
1A Uavee
The SN54ALSO4A and SN54AS04 are character- 1Yz 13[16A
ized for operation over the full military temperature 2A[]3 12 :] &Y
range of —~55°C to 125°C. The SN74ALS04A and 2vY[]4 1 :] 5A
SN74AS04 are characterized for operation from 0 °C 3A[s 10[]5Y
to 70°C. 3YE6 9:]4A
) GND[]7 g[Jay
FUNCTION TABLE
(each inverter)
INPUT QUTPUT SN54ALS04A, SN54AS04 . FH PACKAGE
A Y SN74ALS04A, SN74AS04 . . . FN PACKAGE
H L (TOP VIEW)
L H (8
>C0O 0O«
-—2Z2>0©
(. S S
. 3 21
logic symbol 2A[]4 18] 8Y
1 7 @ NC([ls 17(J NC
Py @ . 2Y[]6 16 [] 6A
(5) ) NC {]7 15 (] NC
3A——f 3y .
@ ) 3A[]8 14 [ 5Y
A v 910111213 ’
sa_11 0o ., e s
>0 >
6A (131 62 > (29 °z g
Pin numbers shown are for J and N packages. NC—No internal c ot
—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 VORAEE, VOC « -+« v e e et e s 7V
Inputvoltage . ........... ... ot e e e e e e e 7V
Operating free-air temperature range: SNS4ALSO4A .. . ... . ... . iy -55°Cto125°C
SN74ALSO4A . ........ e e e 0°Cto70°C
Storage temperature range . . . . . v . vt v vt it e e e e ey -65°Cto150°C
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 \Y
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
TA Operating free-air temperature -55 125 0 70 °Cc

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

SLINJYID SV ANV SV !

SNG4ALS04A SN74ALS04A
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
VIK Vee = 4.5V, If = —18 mA -1.5 -1.5 \4
VoH Vec=45Vteb55V, Igy= -0.4mA Vee-2 Vee-2 Vv
VoL Vec =456V, loL = 4 mA 0.25 0.4 0.25 0.4 v
Ve =45V, loL = 8 mA 0.35 0.5
h Ve =65V, V=7V 0.1 0.1 mA
IiH Vee =55V, V=27V . 20 20 KA
WL Vee =65V, V=04V -0.1 -0.1 mA
[[e%3 Vge =565V, Vp =225V -15 -70 | -15 -70 mA
IcCH Vee = 5.5V, Vi=0V 0.65 1.1 0.65 1.1 | mA
lccL Vee =565V, V=45V 2.9 4.2 2.9 4.2 mA
t Al typical values are at Vo = 5V, T4 = 25°C.
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lps.
switching characteristics (see Note 1)
Vee = 45Vtob5.5V,
Cp = 60 pF,
FROM TO RL = 56009,
PARAMETER {INPUT) (OUTPUT) TA = MIN to MAX UNIT
SN54ALS04A SN74ALS04A
MIN MAX | MIN MAX
tPLH A Y 3 14 3 11 ns
tPHL A Y 2 12 2 8 ns

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

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

Supply voltage, Veg - . . . - e e e e e e e e e e e 7V
Inputvoltage .............. e e S 7V
Operating free-air temperaturerange: SN64AS04 . . . . (... .. ... ... i i —-55°Cto125°C

SN74AS04........... PN e e 0°Cto70°C
Storagetemperaturerange . . . . . ..o v i a o e O —~-65°Cto150°C

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 \'
VIH High-level input voltage 2 2 Vv
ViL Low-lavel input voltage 0.8 0.8 \
IoH High-level output current -2 -2 mA
oL “Low-level output current 20 20| mA
TA Operating free-air tamperature -55 125 4] 70 °C

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

: SN54AS04 SN74AS04
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
VIK Vee =45V, Ij = —18 mA -1.2 —-1.2 v
VOH Vec=45Vtb55V, Igy=-2mA Vee-2 Vee-2 \%
VoL Ve =45V, loL = 20 mA 0.35 0.5 0.35 0.5 \4 T
I Vce = 5.5V, V=7V 0.1 0.1 | mA 2 :
H Ve = 5.5V, Vi=27V 20 20 | uA it
TR Vee = 5.5V, V| =04V -0.5 | . -0.5 mA (7,
lot Vee = 6.5V, Vo =225V -30 -112 | =30 -112 mA -
IccH Vec = 5.5V, Vi=0V 3 4.8 3 4.8 mA 5
IccL Vecec = 5.5V, V=45V 14 26.3 14 26.3 mA o
TAIl typical values are at Vo = 6V, Tp = 25°C, ) . - o
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg. —
‘ : o
switching characteristics (see Note 1) (7))
Vecc=456Vtob5YV, <
CL = 50 pF, Q ,
. FROM TO RL = 500 Q,
PARAMETER (INPUT) (OUTPUT) TA = MIN to MAX unNIr E
SN54AS04 SN74AS04
MIN MAX | MIN MAX (3
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 1-12.
2-17.
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TYPES SN54ALS05A, SN74ALS05A

HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS

D2661, APRIL 1982—REVISED DECEMBER 1983

® 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 to implement active-low wired-OR
or active-high wired-AND functions. Open-collector
devices are often used to generate higher VoH

levels.

The SN54ALSO5A is characterized for operation
over the full military temperature range of ~55°C to
125°C. The SN74ALSO5A is characterized for
operation from 0°C to 70°C.

SNB54ALSO5A . . . J PACKAGE
SN74ALSO5A . .. N PACKAGE

(TOP VIEW)

1A [ Uha[] vee

1Y [J2 13[] 6A

2a [z 12[Jsey

2y [Ja 1[0 sA

3A[]s 10[] 5Y

3y [Js o] 4A
GND 7 8[] 4y

SN64ALSO5A . . . FH PACKAGE
SN74ALSO5A . . . FN PACKAGE

(TOP VIEW)
FUNCTION TABLE (each inverter)
o O«
INPUT | OUTPUT >29293
A Y o o § s ) o .
L H 2A[]4 18[] 6Y
NC[ls 170 NC (7))
. 2v{Jse 16[] 5A -
logic symbol —
gic sy NC[}7 15 [] NC 5
3A{ls 14 [] sy O
1A (1) O 2 .y 9 10 111213 o
@) @ N —
2A 2y . >0 0>«
) ©) ™ zZ<z < < o
3A 3y m
9) (8)
4A 4y . : <
(11) (10) NC — No internal connection
5A 5Y D
sa—113) (12) - >
Pin numbers shown are for J and N packages.
77}
<
Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALSO05A, SN74AL805A
HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS

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

SL1INJHID SY ANV STV !

SUPPlY VORBEE, VG « + v v vttt it ittt et e e e s 7V
INPULVORAEE .« o v ottt i ittt e F 7V
Off-State OUIPULVORAGE . . . . o o v vt ittt ittt ettt ittt i it et e e 7V,
Operating free-air temperature range: SN64ALSOBA .. ... .. ... i it e, -55°Cto125°C
SN74ALSOBA . .. i e e e 0°Cto70°C
Storage temperature raNge . . . . . oo v vttt i e e e -65°Cto150°C
recommended operating conditions
SN54ALSO5A SN74ALSO5A UNIT
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 Y
ViL Low-level input voltage ) 0.8 0.8 \%
VOH High-level output voltage 5.5 5.5 v
loL Low-level output current 4 8 mA
TA Operating free-air temperature —-55 125 o] 70 °c
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
SN54ALSO5A SN74ALSO5A
PARAMETER TEST CONDITIONS MIN_ TYPT MAX MIN _TYPT MAX UNIT
VIK Ve = 4.5V, y = -18 mA -1.5 =15 \
IoH Vee = 4.5V, VoH = 5.5V 0.1 0.1 | mA
VoL Vee = 4.5V, oL = 4 mA 0.25 0.4 028 04|
Vee = 4.5V, loL = 8 mA . 0.35 0.5
h Vee = 6.5V, Vi=7V 0.1 0.1 mA
IIH Vece = 6.5V, V| =27V 20 20 kA
I Vee = 6.5V, V| =04V -0.1 -0.41 mA
ICCH Vce = 5.5V, Vi=0V 0.65 1.1 0.65 1.1 mA
IccL Vee = 6.5V, Vi =45V 2.9 4.2 2.9 4.2 | mA
TAll typical values are at Vo = 5V, Tp = 25°C
switching characteristics {(see Note 1)
Vcc=45Vto565YV,
CL = 50 pF,
FROM TO RL = 2kQ,
PARAMETER (INPUT) (OUTPUT) R Ta = MIN to MAX unIT
SN54ALS05A SN74ALS05A
MIN MAX MIN MAX
tPLH AorB Y 23 59 23 54 ns
tPHL AorB 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 .

D2661, APRIL 1982 —REVISED DECEMBER 1983

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

® Dependable Texas Instruments Quality

and Reliability
description SN54ALS08, SN54ASO08 . . . J PACKAGE
SN74ALS08, SN74AS08 . . . N PACKAGE
These devices contain four independent 2-input AND (TOP VIEW)
gates. They perform the Boolean functions Y = A:B -
orY = A+Bin positive logic. 1A UnJvee
The SN54ALSO08 and SN54ASO8 are characterized 1$E§ ot %:i
for operation over the full military temperature range 20+ n[ay
of —55°C to 125°C. The SN74ALSO8 and 28005 10[]38
SN74AS08 are characterized for operation from 0 °C
to 70°C. 2v[le  of3A
GND[]7 8[]3Y
FUNCTION TABLE
{each gate)
SN54ALS08, SN54AS08 . . . FH PACKAGE
INPUTS | OUTPUT SN74ALSO8, SN74AS08 . . . FN PACKAGE
A B v (TOP VIEW)
H H H
L X L
X L L
logic symbol »
gic sy :
1) & o
1A (3)
52 v (&)
o0
a2 (6) =
2y
518 (&)
{9)
3A (8) 2
18 (10) F—23Y NC—No internal connection <
(12)
aA (11) [a]
4B {13) —a E
Pin numbers shown are for J and N packages. ‘n
-

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-alr temperature range (unless otherwise noted)

Supply voltage, Vg - -« + .+ - - S e [P 7V
Inputvoltage . .........c.0iiiiii iy e et i e e e e A"
Operating free-air temperaturerange: SNG64ALSO8 ... .......... ... ... i ...=b5°Cto125°C

SN74ALSO8 ........ e P 0°Cto70°C
Storage temperature raNge . . . . o+ v v v v vt n ettt e e e e e —-65°Cto 150°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
VIR High-level input voltage 2 2 Y
ViL Low-level input voltage 0.8 0.8 v
loH High-level output current -0.4 -04 | mA
loL Low-level output current 4 8 mA
TA Operating free-air temperature —-55 125 0 70 °C

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

S1INJYID SV ANV STV !

SN54ALS08 SN74ALSO8
PARAMETER TEST CONDITIONS MIN_ TYPT  _MAX | MIN TYPT MAX UNIT
VIK Vee = 4.5V, I = -18mA -1.5 -1.5 \
VOH Vce =45Vtob55V, Igy= -04mA Vee-2 v
VoL Vee = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4 v
Ve =45V, loL = 8 mA 0.35 0.5
[} Vee =55V, Vi=7V 0.1 0.1 mA
[[1*] Vee = 5.5V, Vi=27V 20 20 A
I . Ve =556V, V=04V -0.1 -0.1 mA
"ot Vee =55V, Vo = 2.25V -30 -112 | -30 -112 mA
ICCH Vce = 5.8V, Vi=45V 1.3 2.4 1.3 2.4 mA
IccL Vee =55V, Vi=0V 2.2 4 2.2 4 mA
tAll typical values are st Vo = 5V, Tp = 26°C.
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
switching characteristics (see Note 1)
Vec=45Vtobsyv,
. CL = 50 pF,
FROM TO RL = 6002,
PARAMETER {INPUT) (OUTPUT) TA = MIN to MAX UNIT
: SN54ALS08 SN74ALS08
MIN MAX | MIN MAX
tPLH AorB Y 4 16 4 14 ns
tPHL AorB Y 3 12 3 10 ns

NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54AS08, SN74AS08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

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

SUPPlY VORAGE, VG « « vt v v ettt ittt e s e 7V
INPUEVOIMAEE . . o vt ittt i e ittt ettt it e e 7V
Operating free-air temperaturerange: SN64AS08 .. .. ... ... ... .. i i —-56°Cto125°C

SNZ4ASO8 . . ... e e 0°Cto70°C
Storage temperaturerange . . .. .. .... .. P —-65°Cto150°C

recommended operating conditions

SN64AS08 SN74AS08 UNIT
MIN NOM MAX | MIN NOM MAX

Vee Supply voltage 4.5 5 55| 4.5 5 6.5 Vv
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \
IoH High-level output current -2 -2 mA
loL Low-level output current 20 20 mA
TA Operating free-air temperature —-55 125 [o] 70 °C

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

: SN54AS08 SN74AS08
PARAMETER TEST CONDITIONS MIN_ TYPT MAX | MIN TYPT MAX UNIT
ViK Vee =45V, If = -18 mA ) -1.2 -1.2 v
VOH Vcc =45Vtb656V, IgpH=-2mA Vee-2 Vece—-2 \
VoL Vee =45V, loL = 20 mA 0.35 0.5 0.35 0.5 \
I Vee = 5.5V, Vi=7V 0.1 0.1 | mA
%] Vee =56.5V, V=27V 20 20 uA
li, Vee = 6.5V, Vi =04V -0.5 -05 | mA 7))
lot Vee =5.5V, Vo = 225V -30 -112 | -30 -112 mA =
lccH Vee = 5.5V, Vi=45V © 5.8 9.3 5.8 9.3 mA f—y
lccL Veec = 6.5V, Vi=0V 14.9 24 14.9 24 | mA =
tAll typical values are at Voo = 5V, Tp = 25°C. . o
#The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, log. E
(&)
switching characteristics (see Note 1) n
Vec=45Vto55V, <
. Cp = 50 pF, o)
FROM TO RL = 600 Q,
PARAMETER (INPUT) {OUTPUT) Ta = MIN to MAX unir E
SN54AS08 SN74AS08
. MIN MAX | MIN MAX (2]
1PLH AorB Y 1 6.5 1 5.5 ns 2
TPHL AorB Y 1 6.5 1 5.5 ns
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
NTS
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TYPES SN54ALS09, SN74ALS09
QUADRUPLE 2-INPUT POSITIVE-AND GATES
WITH OPEN-COLLECTOR OUTPUTS

D2661, APRIL 1982—REVISED DECEMBER 1983

® Package Options Include Both Plastic and

Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs

© Dependable Texas Instruments Quality

and Reliability

ALS AND AS CIRCUITS H
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L SN54ALS09 . . . J PACKAGE
description i SN74ALS09 . . . N PACKAGE
These devices contain four independent 2-input AND (TOP VIEW)
gates. Th_ey B_en:form t.h.e Boolgan functionsY = A‘B 1 U 14] vee
or Y = A+B in positive logic. The open-collector 1B|:2 13[] 48
outputs require pull-up resistors to perform correctly. 1y D 3 12(]4A
They may be connected to other open-collector out- 2a[4 1[] 4y
puts to implement active-low wired-OR or active-high 28[]s 10[]38
wired-AND functions. Open-collector devices are 2v[s o] 3A
d t higher VgH levels.
often used to generate higher VQH levels GND [ 8] 3y
The SN54ALSO0S9 is characterized for operation over
the full military temperature range of —55°C to
125°C. The SN74ALS09 is characterized for opera- ) .
tion from 0°C to 70°C. SN54ALS09 . . . FH PACKAGE
SN74ALS09 . . . FN PACKAGE
FUNCTION TABLE {each gate) (TOP VIEW)
Q
INPUTS | OUTPUT D <O Om
A B Y -2 > <
e § o g o g
H H H 33712019
Lox L 1v{Ja 18[] 4A
X L L NC[ls 17[J NC
logic symbol 2A ()6 16 [] 4Y
NC 7 [J NC
2B|]8 14 [] 38
[il] P
1A (3) 9 10 111213
18—2) Qf 1Y s G ¥ s ¥
N >0 0 ><g
4) NZZMm
2a . 6) ,y 5}
28—
3A 19) (8) v NC — No internai connection
38 10 3
12)
= (11
(13} 4y
48
Pin numbers shown are for J and N packages.
Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS09, SN74ALS0S
QUADRUPLE 2-INPUT POSITIVE-AND GATES
WITH OPEN-COLLECTOR OUTPUTS

absolute maximum ratings over operating free-air temperature

range {unless otherwise noted)

Supply voltage, VO « « « v v i vt s e e e e e e 7V
IMPULVOREEE . . .o e e e e e s A"
Off-stateoutputvoltage . . . . ..o v vt vt s it s e e S 7V
Operating free-air temperaturerange: SN64ALS09 .. ....... ... ... ... .o, -55°Cto125°C
SN74ALSO9 .. ......... ... tt P 0°Cto70°C
S1OTAgE tEMPETATUIB FANGE - + « « < v v e v et e v ettt e et et e e e et et aeeene e sneaenenenns —-65°Cto 150°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
loL Low-level output current 4 8 mA
TA Operating free-air temperature -55 125 (o] 70 °C

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

S1INJHID SV ANV SV H

SNG4ALS09 SN74ALS09
PARAMETER TEST CONDITIONS MIN_ TYPT MAX | MIN TYPT MAX UNIT
VIK Vee = 4.5V, I = -18 mA -1.5 -1.5 A
loH Vee =45V, VOH = 5.6V 0.1 0.1 mA
VoL Vee = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4 v
Vec =45V, loL = BmA 0.35 0.5
] Vee = 6.5V, Vi=7V 0.1 0.1 mA
(%} Vcc =55V, V=27V 20 20 uA
[T Vee = 6.5V, Vi=04V ~0.1 -0.1 mA
IccH Vee =55V, V=45V 1.35 2.4 1.35 24 | mA
- leel Ve = 5.6V, V=0V 2.2 4 2.2 4 | mA
1Al typical values are at Vo = 5V, Tp = 25°C
switching characteristics (see Note 1)
Vec =45Vtob.5V,
N CL = 60 pF,
FROM ) TO RL = 2kQ,
PARAMETER {INPUT) (OUTPUT) TA = MIN to MAX unir
' SN54ALS09 SN74ALS09
MIN MAX MIN MAX
tPLH AorB Y 23 59 23 54 ns
tPHL AorB 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

D2661, APRIL 1982 ~REVISED DECEMBER 1983

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

® Dependable Texas Instruments Quality
and Reliability

description ’ SN54ALS10, SN64AS10 ... J PACKAGE

. R . . SN74ALS10, SN74AS10 ... N PACKAGE
These devices contain three independent 3-input

TOP VIEW,
NAND gates. They perform the Boolean functions ( !
Y = A'B-CorY = A+B+C in positive logic. 1A Uha Vee
1B
The SN54ALS10 and SN54AS10 are characterized ) AE; :; %:5
for operation over the full military temperature range 28 I: 4 " :]SC
of ~-55°C to 125°C. The SN74ALS10 and 2cs 10[] 38
SN74AS10 are characterized for operation from 0 °C '
t0 70°C 2Y[s  of]3A
) GND[7 8{]13Y
FUNCTION TABLE {each gate)
INPUTS OUTPUT SN54ALS10, SN54AS10 . .. FH PACKAGE
A B C Y SN74ALS10, SN74AS10 . . . FN PACKAGE
H H H L {TOP VIEW)
L X X H
X L X H
2
logic symbol 5
1A ) & o
8 (2) N (12) 1y E
1c (13) o
2A (3) »n
28 (4) IN.(6) 2v ‘ NC—No internal connection <
2¢ (5) Q
9)
3A———] b
3B (10) N(8) 3y <
a0 o
: -
Pin numbers shown are for J and N packages. <
12 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-air temperature range (unless otherwise noted)

Supply voltage, VCC -« v v v ot i e e e s e e P A
g o TT L Vo1 1 T - T 7V
Operating free-air temperature range: SN64ALS10 ................ e -55°Cto125°C
SN74ALS10 . ... ..o N 0°Cto70°C
Storage temperaturerange . . . ... ... EE -65°Cto150°C
recommended operating conditions
SN54ALS10 SN74ALS10 UNIT
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 -0.4 -0.4 mA
loL Low-level output current 4 8 mA
TA Operating free-air temperature -55 125 0 70 °C

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

S1INJYID SV ANV STV !

SN54ALS10 SN74ALS10
PARAMETER TEST CONDITIONS MIN_ TYPT  MAX | MIN TYPT MAX UNIT
VIK Ve = 4.5V, I = -18 mA -1.5 -1.5 \
VoH Vec =4.5Vtob55V, Igy=-04mA Vee-2 . Vee-2 \
VoL Ve = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4 v
Vee = 4.5V, loL = 8 mA . 0.35 0.5
Iy Vee =565V, VI=7V 0.1 0.1 mA
Y] Vece = 6.5V, V=27V 20 20 | pA
[T Ve =5.5V, Vi=0.4V -0.1 -0.1 mA
ot Vece =5.5V, Vg =226V -30 -112 | -30 -112 mA
lccH Vge =56.5V, V=0V 0.32 0.6 0.32 0.6 mA
IccL Vee = 5.5V, Vi=45V 1.2 2.2 1.2 2.2 mA
tAll typical values are at Vog = 5V, Ta = 256°C. ’
$The output conditions have been chosen to producs a current that closely approximates one half of the true short-circuit output current, lgg.
switching characteristics (see Note 1)
Ve =45Vtob55V,
Cp = 50 pF,
PARAMETER FROM JO AL = 8002, uNIT
(INPUT) (OUTPUT) TA = MIN to MAX
SN54ALS10 SN74ALS10
MIN MAX | MIN MAX
tPLH Any Y 3 14 3 11 ns
tPHL Any Y 4 21 4 18 ns

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)

SUPPIY VORBGE, VG -« v vt vt o tieiiiien e e i e e e 7V
IPUEVORAEE - . o o vt v ettt ittt e e e e e e e e 7V
Operating free-air temperaturerange: SNS4AS10 . . ... ... . i it -55°Cto125°C
SNZAASTO . ..t e e e 0°Cto70°C
Storage temperaturE FANGE . . « « « v v v v v i a e ot e e e -65°Cto150°C
recommended operating conditions
SN54AS10 SN74AS10 UNIT
MIN NOM MAX MIN NOM MAX
Vece 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 | mA
loL Low-level output current 20- 20 | mA
Ta Operating free-air temperature -55 125 [o] 70 °C

electrical characteristics over recommended operating free-air t

emperature range (unless otherwise noted)

SN64AS10 SN74AsS10 :
PARAMETER TEST CONDITIONS MIN_ TYPT MAX | MIN TYPf MAX UNIT
VIK Vec =45V, = -18mA -1.2 -1.2 \
VoH Ve =45Vtob55YV, Igy=-2mA Vee-2 Vee-2 Y]
VoL Vgce = 4.5V, loL = 20 mA 035 05 035 0.5 \
Iy Vec =56.5V, Vi=7V 0.1 0.1 mA
IIH Vee =55V, V=27V 20 20 A 2
Il Vee = 5.5V, V=04V -0.5 -0.5 mA
lo#* Vee =55V, Vo = 2.25V -30 -112 | -30 -112 mA c£
IccH Vee =55V, vVi=0Vv 1.6 2.4 1.5 2.4 mA —
lccL Vee =58V, V=45V 8.1 13 8.1 13 mA =
tAll typical values are at Vo = 5V, Tp = 256°C. Q
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgs. E
(&)
switching characteristics (see Note 1) n
Vec = 45Vto5.5V, <
CL = 50 pF, I [a)
FROM TO RL = 500 Q,
PARAMETER {INPUT) (OUTPUT) Ta = MIN to MAX unm E
SN54AS10 SN74AS10
MIN MAX | MIN MAX 7]
tPLH Any Y 1 5 1 4.5 ns 2
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

D2661, APRIL 1982—REVISED DECEMBER 1983

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

® Dependable Texas Instruments Quality
and Reliability

description N SN54ALS11, SN54AS11... J PACKAGE
These devices contain three independent 3-input SN74ALS11, s;;’):f\i;” - - N PACKAGE
AND gates. They perform the Boolean functions s
Y = A‘B:CorY = A+B+C in positive logic. 1A Usa]Vee
. 182 1301c
The SN54ALS11 and SN54AS11 are characterized 245 121y
for operation over the full military temperature range 2814 akle
of —-5656°C to 125°C. The SN74ALS11 and 2¢s 10[] 38
SN74AS11 are characterized for operation from 0 °C 2v s o[]3A
]
to 70°C. . GND[}7 8[]3Y
FUNCTION TABLE (each gate)
INPUTS OUTPUT SN54ALS11, SN54AS11... FH PACKAGE
A B c Y SN74ALS11, SN74AS11 ... FN PACKAGE
H m " H . (TOP VIEW)
L X X L
X L X L
n
logi bol E
ogic symbo 5
1At - &)
182 |02,y [+
e &)
(3) '
2Am——o © NC—No internal connection (D
28— ] f——2Y <
2¢ (5) Q
R
2
3g{10 LI <
3c1 »n
Pin numbers shown are for J and N packages. &I
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, VEC « « v v i e e e e e et 7V
Inputvoltage .......... e e e e e e e e 7V
Operating free-air temperature range: SN64ALS11 . ............... ... e e -55°Cto125°C
SNTZAALSTT & . e e e e e 0°Cto70°C
StoragetempPerature rTANQGE . . i« o v oo vt et e et P -65°Cto1560°C
recommended operating conditions
SN54ALS11 SN74ALS11 UNIT
MIN NOM MAX MIN NOM MAX
vce Supply voltage 4.5 5 5.5 4.5 5 6.5 \"
VIH High-level input voitage 2 2 Vv
Vi Low-level input voltage 0.8 0.8 \
loH High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8| mA
TA Operating free-air temperature -55 125 [*] 70 °C

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

S1INJ4ID SV ANV STV !

SN54ALS11 SN74ALS11
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
ViK Vee =45V, If = -18'mA -1.5 -1.5 \
VOH Vee =45Vt055V, Igp= ~-04mA Vec—2 vee—-2 \
VoL Ve =45V, loL = 4 mA 0.26 0.4 0.25 0.4
Vee = 4.5V, loL = 8 mA 0.35 0.5
Iy Vee = 5.5V, V=7V 0.1 0.1 mA
Iy Vee = 5.5V, V=27V 20 20 uA
L Vge = 5.5V, V| =04V -0.1 -0.1 mA
ot Vee = 5.5V, Vo = 2.25V -30 -112 | -30 -112 mA
ICCH Vee =55V, V=45V 1 1.8 1 1.8 mA
IccL Vee = 6.5V, Vi=0V 1.6 3 1.6 3| mA
tAll typical values are at Vo = 5V, Tp = 25°C.
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Ing.
switching characteristics (see Note 1)
Vgec = 4.5Vtob56V,
CL = 60 pF.
FROM TO RL = 6009,
PARAMETER (INPUT) (OUTPUT) ) Ta = MIN to MAX UNIT
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 POSITIVE-AND GATES

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

Supply voRaEE, VG + v vt vttt it i i e e e i e 7V
INPULVORAEE . . ..ottt ittt it i e e e e e 7V
Operating free-air temperaturerange: SN64AS1T1 ... ... ... . it e -55°Cto125°C
SN7AASTT .. e e 0°Cto70°C
Storagetemperaturerange . . .+« v v v v v vt v et it e e -65°Cto150°C
recommended operating conditions
SN54AS11 SN74AS11 UNT
. MIN NOM MAX MIN NOM MAX
\olod Supply voltage 4.5 5 5.5 45 . 5 5.5 v
Vi4 High-leve! input voltage 2 2 \'
VIL Low-level input voltage 0.8 0.8 \4
loH High-level output current -2 -2 | mA
loL Low-level output current 20 20 | mA
TA Operating free-air temperature '—55 125 Y] 70 °c

electrical characteristics over recommended operating free-air t

emperature range (unless otherwise noted)

SN54AS11 SN74AS11
PARAMETER TEST CONDITIONS MIN_ TPt MAX | MIN TYPT MAX UNIT
Vik Vec =45V, I} = ~18mA -1.2 -1.2 Vv
VOH Veec =45Vtob.5V, Ilgy=-2mA Vee-2 vee-2 \';
VoL Vee = 45V, loL = 20 mA 0.35 0.5 0.35 0.5 \
N Vcc =55V, V=7V 0.1 0.1 mA
IiH Vee = 5.5V, V=27V 20 20 WA 2 .
- Vee = 5.5V, Vi =04V ~~0.5 ~-0.5 mA
ot Veec = 6.5V, Vo = 225V -30 -112 |--30 -112 mA E
lccH Vece =55V, Vi=45V 4.3 7 4.3 7 mA —
lccL Vece = 5.5V, Vi=0V 11.2 18 11.2 18 mA >
tAll typical values are at Vg = 8V, Ty = 25°C. o
$The output conditions have been chosen to produce a current that closely approximates one half of the trus short-circuit output current, lpg. m
’ o
switching characteristics (see Note 1) n
Vecc = 4.6Vto5.5V, g
~ Cp = 50 pF, a
FROM TO R = 6009,
PARAMETER (INPUT} {OUTPUT) TA =.MIN to MAX unIr E
SN54AS11 SN74AS11
MIN MAX | MIN MAX %2}
tPLH Any Y 1 6.5 1 6 ns a' )
tPHL Any Y 1 6.6 1 5.5 ns
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS12, SN74ALS12
TRIPLE 3-INPUT POSITIVE-NAND GATES
WITH OPEN-COLLEGTOR OUTPUTS

D2661, APRIL 1982 —REVISED DECEMBER 1983

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

® Dependable Texas Instruments Quality
and Reliability

SN54ALS12 . . . J PACKAGE

description SN74ALS12 . . . N PACKAGE

These devices contain three independent 3-input (TOP VIEW)

NAND gates with open-collector outputs. These A Uhal] Vee

gates perform the Boolean functions Y = A*B-C or 1802 13f] 1¢

Y = A+B+C in positive logic. The open-collector 243 12[] 1v

outputs require pull-up resistors to perform correctly. 28[]a 1] 3c

They may be connected to other open-collector out- 2c[s 10[] 38

puts to implement active-low wired-OR or active-high 2v[Je of] 3A

wired-AND functions. Open-collector devices are oND [ 8] 3V

often used to generate higher Vo levels.

The SN64ALS12 is characterized for operation over

the full military temperature range of —55°C to

125°C. The SN74ALS12 is characterized for opera- SN54ALS12 . . . FH PACKAGE

tion from 0°C to 70°C. . SN74ALS12 . . . FN PACKAGE

(TOP VIEW)

FUNCTION TABLE (each gate)

ALS AND AS CIRCUITS H

INPUTS OUTPUT

A B C Y

H H H L

L X X H

X L X H

X X L H

logic symbol N
1A () &
(2) IN(12)
18 Qf v NC—No internal connection
(13)
1c
2A (3) |
28 @) | L) 2y
2¢ {5)
1A -(9)
3B {10} IN(8) ay
ac (1)
Pin numbers shown are for J and N packages.
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, VCC -+« v+ v v v v vt e e e i e e s e 7V
Input voltage ....... e e e e e e RN 7V
Off-8tate OUIPUL VORBEE .+« v v vttt et et it ittt et i e s e 7V
Operating free-air temperature range: SN64ALS12 . ......... . cvvi i viev.....—bB°Cto1256°C

SN74ALS12 . ............. e e e ...0°Cto70°C

Storage temperature range . . . .

recommended operating conditions

-65°Cto150°C

SN54ALS12 SN74ALS12 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage ) 4.5 5 5.5 4.5 5 5.6 \'
ViH High-level input voitage 2 2 \
ViL Low-level input voitage 0.8 0.8 \
VOH High-level output voltage 5.6 5.6 v
loL Low-level output current 4 8| mA
TA Operating free-air temperature ~55 125 [+] 70 °C

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

SN54ALS12 SN74ALS12
PARAMETER . TEST CONDITIONS AN TvPr WAX TN TvPr mAX] UNIT
VIK Vee = 4.5V, I} = -18 mA ~1.56 -1.6 v
loH Vee =45V, VOoH = 5.5V 0.1 0.1 mA
va Vee = 4.5V, IoL = 4 mA 0.25 0.4 025 04|
i Vee = 4.5V, oL = 8 mA 0.35 0.5
) | Vee = 56.5V, V=7V 0.1 0.1 mA
> I Vee = 5.5V, Vi =27V 20 20 | uA
5 L Voo = 5.5V, V) =04V —0.1 —0.1 | maA
IccH Vee = 5.5V, Vi=0V 032 0.6 032 0.6 | mA
> IccL Voo = 5.5 V, Vi=45V ) 1.2 2.2 1.2 22| mA
#&  TAltypical values ere st Voo = 5 V, TA = 25°C «
O
> switching characteristics (see Note 1)
(2] Vec = 45Vto6.5V,
(o) CL = 50 pF,
- FROM TO Ry = 2kQ,
g PARAMETER (INPUT) (OUTPUT) Ta = MIN to MAX uNIT
c SN54ALS12 SN74ALS12
-— MIN mMAX | mIN MAX
"‘"; tpLH Any Y 23 59 | 23 54 | ns
tPHL Any Y 3 37 9 30 [ ns

NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS15, SN74ALS15
TRIPLE 3-INPUT POSITIVE-AND GATES
WITH OPEN-COLLECTOR OUTPUTS

D2661, APRIL 1982 —REVISED DECEMBER 1983

® 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 VgH 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°C.

FUNCTION TABLE (each gate}

logic symbol

INPUTS | OUTPUT
A c| v
H H H H
LoX X L
X L X L
X X L L
Ay o
w2 ob 2y
o3
2l
at | o,
208!
@
w0 | ® .
B 1]

Pin numbers shown are for J and N packages.

SN54ALS15 . . . J PACKAGE
SN74ALS15 . . . N PACKAGE
{TOP VIEW)

1A [: 1 Uha :I vce
1B[2 13[]1cC
2a(0s  2[dy
284 11[J3cC
2c[ds 1wof]3B
2v[e  9[13A
GND [}7 8[]3Y
SN54ALS15 . . . FH PACKAGE
SN74ALS15 . . . FN PACKAGE
(TOP VIEW)

2A1]4 18] 1y
NC[]5 170 NC
2B[Je 16 [] 3C
NC [J7 15[ Ne
2c(]s 14 [] 3B

10 111213

9
o ¥ o ¥ e ¥ e
>0 0>«
N(zgz«:m

NC — No internal connection

ALS AND AS CIRCUITS H

Texas
INSTRUMENTS
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TYPES SN54ALS15, SN74ALS15
TRIPLE 3-INPUT POSITIVE-AND GATES
WITH OPEN-COLLECTOR OUTPUTS

absolute maximum ratings over operatln‘g free-air temperature range (unless otherwise noted)

Supply voltage,VCC -+« v v v v v v . e e e i e e . . . 7V
Inputvoltage .. ........ ... e . v e e N e 7V
Off-5tate OULPULVORAEE . « v v v vt v v it et i is et st e i e e . e 7V
Operating free-air temperature range: SN64ALS16 ............. e e e -556°Cto125°C

SN74ALS15 .. ...... ... e 0°Cto70°C

Storagetemperaturerange . .. .........

recommended operating conditions

SN54ALS156 SN74ALS16 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 55 | 4.5 5 5.5 \
VIH High-level input voltage 2 2 \Y
ViL Low-level input voltage 0.8 0.8 v
VOH High-level output vokage 5.5 5.5 \
oL Low-level output current 4 8 mA
TA -55 125 0 70. °C

Operating free-air temperature

electrical characteristics over recommended operating free-air t

emperature range (unless otherwise noted)

SN54ALS15 SN74ALS15
PARAMETER TEST CONDIT!ONS MIN_ TYPT  MAX MIN_ TYPT MAX UNIT
VIK Ve =45V, = -18mA -1.5 -1.5 \
I0H Vee =45V, VOH = 6.5V 0.1 0.1 mA
VoL Vo = 45V, oL = 4 mA 025 0.4 025 04|
Vee = 4.5V, oL = 8mA 0.35 0.5
1 Vee = 6.5V, Vi=7V ‘ 0.1 © 0.1 | mA
> hH Vee =55V, Vi=27V 20 20 kA
5 m Voc = 5.5V, Vi =04V —01 —0.1 | mA
IcCH Ve = 6.5V, V| =45V 1 1.8 1 18] mA
> oL Ve = 5.5V, Vi=o0Vv 1.66 3 1.66 3| ma
z tAll typical velues are at Ve = 6V, T4 = 25°C
)
> switching characteristics (see Note 1)
» Vec - 4.5Vtwb5.5V,
(o) CL = 50 pF,
— FROM TO R = 2k,
g PARAMETER (INPUT} (OUTPUT) TA = MIN to MAX uniT
c SN54ALS15 SN74ALS15
:| MIN MAX MIN MAX
n tPLH Any Y 23 59 23 54 ns
tPHL Any Y 6 14 6 13 ns
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
2.38 Texas
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TYPES SN54ALS20A, SN54AS20, SN74ALS20A, SN74AS20
DUAL 4-INPUT POSITIVE-NAND GATES

D2661, APRIL 1982 —REVISED DECEMBER 1983

® 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

SN54ALS20A, SN54AS20 . . . J PACKAGE

SN74ALS20A, SN74AS20 . .. N PACKAGE

NAND gates. They perform the Boolean functions (TOP VIEW)
Y = A'B-C-DorY = A+B+C+D in positive logic. 1A T vVee
The SN54ALS20A and SN54AS20 are character- 1B{j2 13[]20
ized for operation over the full military temperature NCL!3 12 jZC
range of —55°C to 125 °C. The SN74ALS20A and 1cs 1" :]NC
SN74AS20 are characterized for operation from 0 °C 10[0s 10{]28
to 70°C. 1v[Js  9o[J2A
GND[7 8{]2Y

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
1att) r
182 N6 .y
(4) 1
1c
1018
a8
(10)
28 ~eem—]
b8,y
2c (12)
13}

Pin numbers shown are for J and N packages.

SN54ALS20A, SN64AS20 . . . FH PACKAGE
SN74ALS20A, SN74AS20 . . . FN PACKAGE
(TOP VIEW)

NC—No internal connection

ALS AND AS CIRCUITS H

Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS20A, SN74ALS20A
DUAL 4-INPUT POSITIVE-NAND GATES

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

Supply voltage, VCC -+ v v v v v e e e e e e T A"
INPULVOIAEE . . v i v vt i it i e e e e e e e e e 7V
Operating free-air temperature range: SN64ALS20A ....................c0s.ven... —55°Ct0125°C
SN74ALS20A . .. ..t i i e 0°Cto70°C
Storagetemperaturer8nge . « . . « v v v v vt o v v e et ittt eraesa....~65°Cto150°C
recommended operating conditions
SN54ALS20A SN74ALS20A UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 3 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 \"
loH High-level output current -0.4 -0.4 | mA
loL Low-level output current 4 8 mA
TA Operating free-air temperature -55 1256 o] 70 °C

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

SL1INDYID SV ANV S1V !

SN54ALS20A E SN74ALS20A
PARAMETER . TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
VIK Vee = 4.5V, I = —18 mA -1.5 -1.5 \
VoH Vcc =45Vto56V, Igy= -0.4mA Vee-2 Vee-2 )
VoL Vee = 4.5V, oL = 4 mA 0.25 0.4 0.25 0.4 v
Vee =45V, loL = 8 mA 0.35 0.5
Iy Vee = 6.5V, Vi=7V 0.1 0.1 mA
WH Vece = 5.5V, V=27V 20 20 HA
TR Vee = 6.5V, Vi =04V -0.1 ) -0.1 mA
lot Vee =565V, Vo = 2.26V -15 -70 | -15 -70 mA
IccH Vee = 5.5V, V=0V . 0.22 0.4 0.22 0.4 mA
lccL Vce = 6.5V, Vi=45V 0.81 1.5 0.81 1.5 mA
tAll typical values are at Vo = 5V, T4 = 25°C.
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs.
switching characteristics (see Note 1)
Vec = 4.5Vtob.5V,
. CL = 50 pF,
FROM TO RL = 600, .
PARAMETER (INPUT) (OUTPUT) Ta = MIN to MAX uNIT
SN54ALS20A SN74ALS20A
MIN MAX | MIN MAX
tPLH Any Y 3 13 3 11 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 SN54AS20, SN74AS20
DUAL 4-INPUT POSITIVE-NAND GATES

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

Supplyvoltage, VEC « v v v v e Y A"
Inputvoltage .. ... e e e e e e e e e Y A"
Operating free-air temperature range: SN64AS20 ................ e e e -55°Cto125°C

SN74AS20 ... ... .iiiii i Ceiisiisesee. .. 0°Ct070°C
Storage temperaturerange. . .. ... .. N -65°Cto150°C

recommended operating conditions ,

SN54AS20 SN74AS20 UNIT
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 v
loH High-level output current : -2 -2 mA
loL Low-level output current 20 20 | mA

TA Operating free-air temperature -56 125 0 70 °C

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

SN54AS20 SN74AS20
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
Vik Vee = 4.5V, I = -18 mA -1.2 -1.2 i
VOoH Vece =45Vt055V, lgy=-2mA Vee—-2 Vee-2 Vv
VoL Vee = 4.5V, loL = 20 mA 0.35 0.5 035 0.5 \
Iy Vee = 5.5V, Vi=7V 0.1 0.1 mA
IiH Vee =55V, Vi=27V 20 20 A
M Vee = 6.5V, Vi=04V . —-0.5 -0.5 | mA (75
ot Vcc =55V, Vo =225V -30 -112 | -30 -112 [ mA =
IccH Vce = 6.5V, Vi=o0V 1 1.6 1 1.6 [ mA 5
lccL Vee = 5.5V, V| =45V 5.4 8.7 5.4 8.7 mA E)
1Al typical values are at Vcc = 5V, Tp = 25°C. ) - o
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, igg. —
o
switching characteristics (see Note 1) (7))
) Vgec = 45Vto55YV, <
Cp = 50 pF, 0
FROM T0 RL = 5009,
PARAMETER (INPUT) {OUTPUT) TA = MIN to MAX UNIT E
SN54AS20 SN74AS20
MIN MAX | MIN MAX ‘ﬂ
tPLH Any Y 1 56 | 1 5 ns <
tPHL Any Y 1 5 1 4.5 ns
NOTE 1: For foad circuit and voltage waveforms, see page 1-12.
283
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TYPES SN54ALS21, SN54AS21, SN74ALS21, SN74AS21
DUAL 4-INPUT POSITIVE-AND GATES

D2661, APRIL 1982—REVISED DECEMBER 1983

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

® Dependable Texas Instruments Quality
and Reliability

_description

SN64ALS21, SNB4AS21 ... J PACKAGE
SN74ALS21, SN74AS21 ... N PACKAGE

These devices contain two independent 4-input AND
gates. They perform the Boolean functions
Y = A‘B'C-DorY = A+B+C+Din 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)

{TOP VIEW)
1AL Yiavee
182 13(J2D
Nc[]s  12[]2C
icfs nfNC
1D{s 10f] 28
1Y[e ‘9%2/\
GND[]7 8{]2Y

SNB4ALS21, SN54AS21 . .. FH PACKAGE

ALS AND AS CIRCUITS H

2-43

INPUTS OUTPUT : SN74ALS21, SN74AS21. . . FN PACKAGE

A B € D Y {TOP VIEW)

H H H H H

L X X X L

X L X X L

X X L X L

X X X L L

logic symbol
1A (1)
1842 )
@ Y
1C ——rd
0 (5)
) NC—No internal connection
2A ——— \
28 {10) @ .
sc122 | ——
20 (13)
Pin numbers shown are for J and N packages.
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, Vg - o - . . . e e e e e e e e e e 7V
INPULVOILAEE . . . o ottt et it it e e e e e e e e YA
Operating free-air temperaturerange: SN64ALS21 . ....... .. ... ... .. .. i, -55°Cto125°C

SNTAALS21 ..t i e e e 0°Cto70°C
StOrage toMPEratur@ FANGE . . . « « ¢ o o v vt ottt e i n e et —-65°Cto 150°C

recommended operating conditions

SN54ALS21 SN74ALS21 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
IoH High-levet output current -0.4 -0.4 | mA
loL Low-level output current 4 8 mA

TA Operating free-air temperature -55 1256 0 70 °C

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

SN54ALS21 SN74ALS21
PARAMETER TEST CONDITIONS MIN_ TYPT MAX | MIN TYPT MAX UNIT
ViIK Veec =45V, I = —18mA -1.5 - -1.5 Vv
VoH Vec =4.5Vtob5.5V, IgH = -0.4mA Vec-2 Vee-2 \4
v Vcc =45V, loL = 4 mA 0.25 0.4 026 04
oL Vce = 4.5V, oL = 8 mA ] 0.35 05
Iy Vee = 5.5V, vi=7V 0.1 0.1 mA
ItH Vee = 5.5V, V=27V 20 20 uA
i Vec = 5.5V, V) =04V -0.1 -0.1 mA
ot Vee = 5.5V, Vo = 225V -30 -112 | -30 -112 | mA
IccH Vce = 5.5V, V=45V 067 1.2 067 1.2 mA
lccL Vce = 5.5V, V=0V 1.1 2 1.1 2| mA

tAll typical values are at Voc = 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, lgg.

switching characteristics (see Note 1)

Vec=45Vt05.5V,
) Cy = 50 pF,
FROM TO RL = 600Q,
PARAMETER (INPUT) (OUTPUT) TA = MIN to MAX UNIT
SN54ALS21 SN74ALS21
MIN ) MAX | MIN MAX
tPLH Any Y 6 30 6 26 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 SN54AS21, SN74AS21
DUAL 4-INPUT POSITIVE-AND GATES

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

Supply voltage,VCC ++ - ¢+ v v v s
Input voltage
Operating free-air temperature range: SN54AS21
Storage temperature range . . .

recommended operating conditions

SN74AS21

SN54AS21 SN74AS21 UNIT
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-leve! input voltage 0.8 0.8 \'
IoH High-level output current -2 -2 | mA
loL Low-level output current 20 20 mA
TA - Operating free-air temperature -55 126 0 70 °C

electrical characteristics over recommended operating free-air t

emperature range (unless otherwise noted)

SN54AS21 SN74AS21
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
ViK Ve =4.5V, I = -18mA -1.2 -1.2 \
VOH Vee =45Vt55V, IlopH=-2mA Vee-2 Vee-2 i \
VoL Veec = 4.5V, loL = 20 mA 0.35 0.5 0.35 0.5 \
] Vee = 5.5V, Vi=7V 0.1 0.1 mA
IIH Vece = 5.5V, V=27V 20 20 KA '
WL Vee = 5.5V, Vi =04V -0.5 -0.5 | mA 7))
lot Vee = 5.5V, Vo = 2.25V -30 -112 | -30 =112 mA ==
IccH Vec = 6.5V, V=45V 29 486 29 46| mA ’ 5'
lccL Vee = 5.5V, V=0V 7.4 12 7.4 12 | mA - o ’
1Al typical values sreatVec = 5V, Tp = 25°C. . o o
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Ing. —
o
switching characteristics (see Note 1) Y,
Voo = 45Vi055V, <
CL = 50 pF, (a
PARAMETER FROM T0 R = 5002, wir | 2
{INPUT) (OUTPUT) TA = MIN to MAX <
SN54AS21 SN74AS21
MIN MAX | MIN MAX (3
tPLH Any Y 1 6.5 1 -6 ns <
tPHL Any Y 1 6.5 1 6 ns
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
Texas 2-45
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TYPES SN54ALS22A, SN74ALS22A
DUAL 4-INPUT POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

D2661, APRIL 1982 —REVISED DECEMBER 1983

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

@ Dependable Texas Instruments Quality
and Reliability

SN54ALS22A . . . J PACKAGE

description SN74ALS22A . . . N PACKAGE

These devices contain two independent 4-input {TOP VIEW)

NAND gates. These gates peﬁorrl\ trf Bgolean func- ) 141 Uia :IVCC

tionsY = A-B:C'DorY = A+B+C+D in positive 182 132D

logic. The open-collector outputs require pull-up NC E 3 12 ___I 2C

resistors to perform correctly. They may be con- 1Cc E 4 11 :]NC

nected to other open-collector outputs to implement 1ip[]s 10[]28B

active-low wired-OR or active-high wired-AND func- 1Y |: 6 9[]2A

tions. Open-collector devices are often used to GND [ s[j2v

generate higher VOH levels.

The SNB4ALS22A is characterized for operation

over the full military temperature range of —55°C to SN54ALS22A . . . FH PACKAGE

125°C. The SN74ALS22A is characterized for SN74ALS22A . . . FN PACKAGE

operation from 0°C to 70°C. (TOP VIEW) .

FUNCTION TABLE (each gate)

ALS AND AS CIRCUITS H

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

1A 1) & NC — No internat connection
—y ap 1y
1C ———
108
2a 8
28410 @
20112 h—”
20413

Pin numbers shown are for J and N packages.

Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS22A, SN74ALS22A
DUAL 4-INPUT POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

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

Supply voltage, VCC - -+ v v v v v v i ii i e e e e e e e e s A"
T TE T Q7Y 13- o T 7V
Off-state OUtPULVOIAEE . . .« . v oo vt e i ittt i e e i P A"
Operating free-air temperature range: SNG4ALS22A ... ... ... ... .. ... ..—55°Cto125°C

SNTZAALS22A . . .t ettt e 0°Cto70°C
Storage temperatur@ FANGE . . « « .« v v v o vt it ottt e e e e -65°Cto 150°C

recommended operating conditlons

SN54ALS22A SN74ALS22A UNIT
MIN NOM MAX MIN NOM MAX

vce Supply voltage 4.5 5§ 55| 45 5 55 v
VIH High-level input voltage 2 2 Vv
ViL Low-level input voltage 0.8 0.8 v
VOH High-level output voltage 6.5 5.5 v
loL Low-level output current 4 8 mA
Ta Operating free-air temperature ¥ -565 125 0 . 70 °C

electrical characteristics over recommended operating free-air t

emperature range (unless otherwise noted)

S1INJYID SV ANV SV !

SN54ALS22A SN74ALS22A
PARAMETER TEST CONDITIONS MIN_TYPT MAX MIN_ TYPT MAX UNIT
ViIK Vec =45V, Il = -18mA -1.5 -1.5 \
loH Vce = 4.5V, VoH =55V 0.1 0.1 mA
VoL Vec = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4 v
‘ Vee =45V, loL = 8 mA 0.35 0.5
[] Vee = 6.5V, V=7V 0.1 0.1 mA
IIH Vece = 5.5V, Vi=27V 20 20 | uA
i, Vee = 5.5V, V) =04V -0.1 -0.1 mA
IcCH Vee = 5.5V, V=0V 0.22 0.4 0.22 0.4 | mA
IccL Vge = 6.5V, Vi=45V 0.8 1.6 0.8 1.6 | mA
tAll typical values are at Vo = 5V, Ta = 26°C
switching characteristics (see Note 1)
Vec =45Vteb5V,
CL = 50 pF,
FROM TO R = 2k,
PARAMETER (INPUT) ' (OUTPUT) TA = MIN to MAX NI
SN54ALS22A SN74ALS22A
MIN MAX MIN MAX
tPLH Any \a 23 59 23 54 ns
tPHL Any Y 6 24 6 20 ns
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
2.48 Texas
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TYPES SN54ALS27, SN54AS27, SN74ALS27, SN74AS27 .

TRIPLE 3-INPUT POSITIVE-NOR GATES

D2661, APRIL 1982—REVISED DECEMBER 1983

® 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-Cin positive logic.

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°C.

FUNCTION TABLE {each gate)

INPUTS OUTPUT

A B C Y

H X X L

X H X L

X X H L

L L L H

logic symbol

1Al >1 ,
1B~——(2) Lﬂz. 1Y
1e3
2atd)_|
PY YU N6 oy
)
189
38110 SCI
ac11

Pin numbers shown are for J and N packages.

SNE4ALS27, SN54AS27 . . . J PACKAGE
SN74ALS27, SN74AS27 . . . N PACKAGE

(TOP VIEW)
1401 Uavee
1892 13[]1C
2803 1201y
2B[Ja n1[J3cC
2c[]s 10[]3B
2Y([s s[]3A

GND[]7 8[]3Y

SNB4ALS27, SN64AS27 . . . FH PACKAGE
SN74ALS27, SN74AS27 . .. FN PACKAGE
“(TOP VIEW)

2A[]4 18] 1Y
NCl]s 17 [ NC
2B (e 16 [} 3C

15 [1 NC
14 [] 38

9 10 111213
e Pemm P T
>0 0 >da
Ngzmm

NC—No internal connection

ALS AND AS CIRCUITS H

Texas
INSTRUMENTS
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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, Vcc
Input voltage
Operating free-air temperature range: SN54ALS27

SN74ALS27

Storage temperature range

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 \"
ViH High-level input voltage 2 2 \
VIL Low-level input voltage 0.8 0.8 Vv
1oH High-level output current -0.4 -0.4 mA
oL Low-level output current 4 8| mA
TA Operating fres-air temperature -585 125 0 70 °C

electrical characteristics over recommended operating free-air t

emperature range (unless otherwise noted)

SN64ALS27 SN74ALS27
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
VIK Vee =45V, I = =18 mA -1.5 -1.5 Vv
VOH Vec =45Vto55V, Igy= -0.4mA Vee-2 Vee-2 \
VoL Vee = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4 v
2 Vec =45V, loL = B mA 0.35 0.6
- ] Ve =56.5V, Vi=7V 0.1 0.1 mA
IIH Vee = 6.5V, V=27V 20 20 A
IZ L Vce = 5.5V, Vi=04V -0.1 -0.1 mA
) lot Vce =5.5V, Vo =225V -30 -112 | -30 -112 mA
. IccH Vee =5.5V, Vi=0V 0.97 1.8 0.97 1.8 | mA
> TccL Vec =55V, Vi= 45V 2 a 2 4| mA
z tAll typical values are at Vo = 5V, Tp = 26°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.
?} switching characteristics (see Note 1)
o Vec = 4.5Vtob5V,
5 CL = 50 pF,
FROM TO RL = 5002,
8 PARAMETER (INPUT) {OUTPUT) TaA = MIN to MAX UNIT
— SN54ALS27 SN74ALS27
- MIN MAX | MIN MAX
w 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 1-12.
2-50 Texas
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TYPES SN54AS27, SN74AS27
TRIPLE 3-INPUT POSITIVE-NCR GATES

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

SUPPIY VORAGE, VCEC « « v v v v v vttt ittt e e e 7V
LYo TT e 1 T T S I 7V
Operating free-air temperature range: SNG4AS27 . . ... .. .. .. ... . il -55°Cto125°C
SN74AS27........ e e e 0°Cto70°C
Storage temperaturerange . . . . ... ... ... et e et e s —-65°Cto150°C
recommended operating conditions
SN54AS27 SN74AS827 UNIT
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 \Y;
ViL Low-level input voltage 0.8 0.8 \
IoH High-level output current -2 -2 mA
lov Low-level output current 20 20| mA
Ta Operating free-air temperature -55 125 0 70 °Cc

elactrical characteristics over recommended operating free-air t

emperature range (unless otherwise noted)

SN54AS27 SN74AS27
PARAMETER ) TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
VIK Vee =45V, I = -18 mA -1.2 -1.2 \
VoH Ve =45Vtb.5V, IgH=-2mA Vec-2 Vee—-2 Vv
VoL Vee = 4.5V, loL = 20mA 0.35 0.5 0.356 0.5 \
I Vcc =55V, Vi=7V 0.1 0.1 | mA
IiH Vcc =565V, Vi=27V 20 20 A
TN Vee = 5.5V, V=04V -0.5 | . -0.6 mA 7))
lo* Vee =56.5V, Vo = 2.26V -30 -112 | -30 -112 mA [
IccH Vece = 5.8V, Vi=0V 4 6.4 4 6.4 | mA —
lccL Vecc = 5.5V, V) =45V 10.6  17.1 106 17.1 mA =
Al typicai values are at Vg = 5V, T = 26°C. . o g
$The output conditions have been chosen to produce a current that closely approximates one halif of the true short-circuit output current, Igs. —
(&)
switching characteristics (see Note 1) 7))
VecC = 45Vto55V, <
CL = 50 pF, a
FROM TO Ry = 6009,
PARAMETER {INPUT) (OUTPUT) TA = MIN to MAX UNIT E
SN54AS27 SN74AS27 ‘
MIN MAX | MIN MAX cg
tPLH Any Y 1 6.5 1 - 6.5 ns <
tPHL Any Y 1 5 1 4.5 ns :
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
]NST'[I;UMENTS il
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TYPES SN54ALS28A, SN74ALS28A
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS

D2661, APRIL 1982--REVISED DECEMBER 1983

® 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+BorY = A-B in positive logic.
The SN54ALS28A is characterized for operation
over the full military temperature range of —55 °C to
125°C. The SN74ALS28A is characterized for
operation from 0°C to 70°C.

SN54ALS28A . . . J PACKAGE
SN74ALS28A ... N PACKAGE

(TOP VIEW)
1y 01 Ua[JVee
1Az 13[4y
1Bz 12[]4B
2v[a  11[J4A
2A[]s  10[]3Y
2B[]e o[]38
GND[]7 8[]3A

ALS AND AS CIRCUITS H

POST OFF|CE BOX 225012 ® DALLAS, TEXAS 75265
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FUNCTION TABLE
(each gate) SN54ALS28A . . . FH PACKAGE
INPUTS OUTPUT SN74ALS28A .. . FN PACKAGE
A B Y (TOP VIEW)
O
H X L >0 O>
X H L T Z22>3
S ) S ) G ) .
L L H 3 212019
B[4 18} 4B
. NC s 17[NC
logic symbol 2y []e 16 [J 4A
(2) C
1A—— >1D W NC [J7 15N
Y Py 2A [J8 14 []3v
Py - @ ' 910111213
— N (4 e
8 2 mpU<@
NZZ0o®
A (8} Q
© N (10)3v
3B . NC--No internal connection
T (13)
12) PS94y
4B
Pin numbers shown are for J and N packages.
Copyright © 1982 by Texas Instruments Incorporated
TEXAS
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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 vOREGE, VCC -+ v v v v v v vt e v i e N 7V
Inputvoltage .......... et e et e e e e P 7V
Operating free-air temperaturerange: SNB4ALS28A . ... ... . it .—56°Cto125°C
SN7AALS2BA . .. ... i i i i e e, 0°Cto70°C
Storagetemperaturerange . . . . . . ... v it e e -65°Cto150°C
recommended operating conditions
SN54ALS28A SN74ALS28A UNIT
MIN NOM MAX [ MIN NOM MAX
Vece Supply voltage 4.5 5 5.5 4.5 5 5.5 \Z
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \
IoH High-level output current -1 -2.6 mA
loL Low-level output current 12 24 | mA
TA Operating free-air temperature -55 125 0 70 °C

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

S1INJYID SV ANV SV !

SNE4ALS2BA SN74ALS28A
PARAMETER TEST CONDITIONS MIN TYPt MAX | MIN TYPT MAX UNIT
VIK Vee =45V, I = —18 mA -1.5 -1.5 \
Ve =45Vt55V, Igy=-0.4mA Vee-2 Vee-2
VoH Vec =45V, loH = -1 mA 24 33 v
Ve =45V, IoH = —-2.6 mA 2.4 3.2
v Vec =45V, loL = 12mA 0.25 0.4 0.25 0.4 v
oL Vee = 4.5V, oL = 24 mA 0.35 05
I Vee =566V, Vi=7V 0.1 0.1 mA
4 Vee = 5.5V, V=27V 20 20 uA
TN Vee = 6.5V, ViL =04V -0.1 -0.1 mA
0¥ Vce = 5.6V, Vo = 2.26 V ~30 ~112 | -30 -112 [ mA
IcCH Vee = 5.5V, Vi=0V 1.7 2.8 1.7 2.8 | mA
IccL Vee = 5.5V, Vi =45V . 56 9 5.6 9| mA
tAll typical values are at Voc = 6V, 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)
Vee =45Vto55Y,
CL = 50 pF,
FROM TO R, = 500 Q,
PARAMETER (INPUT) {OUTPUT) T = MIN to MAX UNIT
SN54ALS28A SN74ALS28A
MIN MAX | MIN MAX
tPLH AorB Y 2 10 2 8 ns
TPHL AorB Y 2 10 2 7 ns

NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS30, SN54AS30, SN74ALS30, SN74AS30

8-INPUT POSITIVE-NAND GATES

D2661, APRIL 1982—REVISED DECEMBER 1983

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

® Dependable Texas Iinstruments Quality

and Reliability
description SNB4ALS30, SN64AS30 .. .J PACKAGE
SN74ALS30, SN74AS30 . . . N PACKAGE
These devices contain a single 8-input NAND gate (TOP VIEW)
and perform the following Boolean functions in
positive logic: alr Uis Vee
Y =ABCDEEGHOR B[]2 13:]’NC
= = cs 12[dH
Y = A+B+C+D+E+F+G+H pD[ja n{lG
The SN54ALS30 and SN54AS30 are characterized E[Js 10[INC
for operation over the full military temperature range F E 6 9] NC
of —55°C to 125°C. The SN74ALS30 and GND 7

SN74AS30 are characterized for operation from 0°C

8]y

to 70 °C.
SN54ALS30, SN54AS30 . . . FH PACKAGE
FUNCTION TABLE SN74ALS30, SN74AS30 . . . FN PACKAGE
TPUT
wputs ATHRUH | OV v v (TOP VIEW)
All inputs H L
One or more inputs L H .
logic symbol

2]
a0 = 2
B (2) —
@ oo
¢ Q

(4)
D (8} e
) . Y —
E o

F (6}
[311] ; 1%7]
G “12) NC—No internal connection <
" a
Pin numbers shown are for J and N packages. E
72}
=,

Copyright © 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 VOIAGE, VG « ¢« v v ettt et ettt ittt et e 7V
Inputvoltage . .. .....civ i e i i e e et e e e e e 7V
Operating free-air temperature range SNB4ALS30 .............. e s -55°Ct0125°C
SNZ4ALS30 . ..ottt e ..0°Cto70°C
Storagetemperaturerange . . . . . . .o v e v i v e e —-65°Cto 1560°C
recommended operating conditions
SN54ALS30 SN74ALS30 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 55| 4.5 5 5.5 \
VIH High-level input voltage 2 2 \'
ViL Low-level input voltage 0.8 0.8 \4
IoH High-level output current -0.4 -0.4 | mA
loL Low-level output current ) 4 8 mA
TA Operating free-air temperature -55 125 0 - 70 °C

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

S1INJHID SV ANV SV !

SN54ALS30 SN74ALS30
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
Vik vee = 4.5V, If = =18 mA -1.5 -1.5 \4
VOH Vec =45Vtob65V, Igy=-04mA Vee-2 Vee-2 Vv
VoL Ve =45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
Veg =45V, loL = 8mA 0.36 0.5
] Vee = 5.5V, V=7V 0.1 0.1 mA
[T"] Vec = 5.5V, V=27V 20 20 A
T8 Vee = 58.5V, V=04V -0.1 -0.1 mA
[e}4 Vee =55V, Vo = 2.25V -30 -112 | -30 =112 mA
IccH Vcc = 6.5V, Vi=0V 0.22 0.36 0.22 0.36 | mA
lccL vee = 6.5V, V=45V 0.54 0.9 054 09| mA
tAll typical velues are at Veg = 5V, Tp = 256°C.
$The output conditions have been chosen to produce a current that ciosely approximates one half of the true short-circuit output current, lgs.
switching characteristics (see Note 1)
Vec =45Vto556V,
CL = 50 pF,
FROM TO RL = 5002,
PARAMETER {INPUT) (OUTPUT) TA = MIN to MAX UNIT
SN54ALS30 SN74ALS30
MIN MAX | MIN MAX
tPLH Any Y 3 12 3 10 ns
tPHL Any Y 5 22 ] 20 ns

NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54AS30, SN74AS30
8-INPUT POSITIVE-NAND GATES

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

Supply voltage, VcC
Input voltage
Operating free-air temperature range: SN54AS30

SN74AS30

Storage temperature range

recommended operating conditions
SN54AS30 SN74AS30 UN
MIN NOM MAX MIN NOM MAX i
vce Supply voitage 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 \
I0H High-level output current -2 -2 mA
loL Low-level output current 20 20 mA
TA Operating free-air temperature -56 125 o] 70 °Cc

electrical characteristics over recommended operating free-air t

emperature range (unless otherwise noted)

H

- SN54AS30 SN74AS30
PARAMETER TEST CONDITIONS MIN_ TYPT MAX | MIN TYPT MAX UNIT
VIK Vee = 4.5V, I = —18 mA ~-1.2 -1.2 \4
VOoH Vcc =45V105.5V, Igy=-2mA Vec—-2 Veec-2 \
VoL Vee = 4.5V, loL = 20 mA 0.35 0.5 0.35 0.5 \
] Vee = 5.5V, V=7V 0.1 0.1 mA
IIH Vce = 5.5V, V=27V 20 20 HA
i Vee = 5.5V, V=04V -0.5 -0.5 mA 7))
[[o} Veec =565V, Vg = 2.25V -30 -112 | -30 =112 mA [
lccH Vec =565V, Vi=0V 09 1.5 0.9 15| mA 5
iceL Vee = 5.5V, V=45V 3 4.9 3 4.9 mA O
tAll typical values are at Vo = 5V, Ty = 25°C. X o o
#The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Ipg. —
(&)
switching characteristics (see Note 1) 7))
Vece = 45Vteb5YV, <
CL = 50 pF, (&)
PARAMETER FROM T0 R = 5002, UNIT 2
(INPUT} (OUTPUT) TA = MIN to MAX <
SN54AS30 SN74AS30
MIN MAX | MIN MAX C_",
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.
]NS’T‘II‘QUMENTS 87

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

\



V] ALS AND AS CIRCUITS

2-58



TYPES SN54ALS32, SN54AS32, SN74ALS32, SN74AS32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

02661, APRIL 1982 —REVISED DECEMBER 1983

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

and Ceramic DIPs

® Dependable Texas Instruments Quality

and Reliability

description

SN54ALS32, SN54AS32 ... J PACKAGE
SN74ALS32, SN74AS32 . .. N PACKAGE

These devices contain four independent 2-input OR

P VI
gates. They perform the Boolean functionsY = A+B {TOP VIEW)
or Y = A-B in positive logic. 1AE 1 UaJvee
The SN54ALS32 and SN54AS32 are characterized :3 2 ’3%\ 48
for operation over the full military temperature range g 121 14A
of —55°C to 125°C. The SN74ALS32 and gAE“ n]ay
SN74AS32 are characterized for operation from0 °C B(]s 10[]38
to 70°C. 2y []e 9[]3A
GND[]7 8[]3Y
FUNCTION TABLE
(each gate) .
INPUTS OUTPUT SN54ALS32, SN54AS32. .. FH PACKAGE
A B Y SN74ALS32, SN74AS32 . .. FN PACKAGE
A X ] (TOP VIEW)
X H H
L L L
i w»
logic symbol |:
1A (1) >1 @ :
2 v Q
1B o
a2 6) -
2y
25— (&)
P ) @ wn
18 010) v <
12 NC—No internal connection
a2 an . (a]
8 (13) — E
Pin numbers shown are for J and N packages. U’
<
Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS32, SN74ALS32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

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

Supply voltage, Vgg -« -+ - - . e i e e F RPN A"
IMPULVOIRAGE . . . ottt ittt i e e e e 7V
Operating free-air temperature range: SN54ALS32 ......... e e -55°Cto125°C
. SN74ALS32 . ... .. . e e e e e 0°Cto70°C
Storagetemperaturerange . . o « v v v vt h i i e e e e -65°Cto150°C
recommended operating conditions
SN54ALS32 SN74ALS32 UNIT
MIN NOM MAX MIN NOM MAX
Vce Supply voltage 4.5 5 55| 4.5 5 5.5 v
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \"
IoH High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
TA Operating free-air temperature -55 125 0 70 °C

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

) SN54ALS32 SN74ALS32
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPI MAX UNIT
ViK Veec =45V, I = =18 mA -1.5 -1.6 \
VOH Vee =45Vt55V, Igy=-0.4mA Vee-2 Vee-2 Vv
VoL Vece =45V, loL = 4mA 0.25 0.4 0.25 0.4
Vee = 4.5V, loL = 8 mA ' 0.35 0.5
Iy Ve =5.5V, Vi=7V 0.1 0.1 mA
IiH Veec =56.5V, V=27V 20 20 HA
iy Vee = 5.5V, V=04V -0.1 -0.1 mA
lo# Veec =6.5V, Vg = 2.25V -30 -112 | -30 -112 mA
IccH Vece = 5.8V, V=45V 1.9 4 1.9 4| mA
IccL Vecc = 5.5V, Vi=0V 2.6 4.9 2.6 4.9 mA
tAll typical values are at Voc = 5V, Ta = 26°C.
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output cunem, los-
switching characteristics (see Note 1) .
Ve =45Vtob55V,
) - 'CL = 50 pF,
FROM T0 RL = 6009,
PARAMETER (INPUT} (OUTPUT) TA = MIN to MAX Ui
SN64ALS32 SN74ALS32
MIN MAX | MIN MAX
tPLH AorB Y 3 16 3 14 ns
tPHL AorB Y 3 13 3 12 ns
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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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)

Supplyvoltage, VCC + + + e v v v v v v i i iien e e e et e e e e i e A"
Inputvoltage . ............ .t @t e e e e e e e 7V
Operating free-airtemperaturerange: SN54AS32 .. ........ ... .. ... ..o, ...~556°Cto125°C
SN74AS32 . ... e e 0°Cto70°C
StOrage temperatur@ FANGE . « .« v v v v ottt vttt e e ~65°Cto150°C
recommended operating conditions
SN54AS32 SN74AS32 UNIT
. MIN NOM MAX | MIN NOM MAX
Vece Supply voltage 4.5 5 5.5 4.5 5 5.6 \
VIH High-level input voltage 2 2 \'s
ViL Low-ilevel input voltage 0.8 0.8 \'
IoH High-leve! output current -2 -2 mA
loL 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)

SN54AS32 SN74AS32
PARAMETER TEST CONDITIONS MIN_ TYPT MAX | MIN TYPT MAX UNIT
VIK Vge =45V, j = -18 mA -1.2 -1.2 \4
VOH Vcec=45Vto55V, Ipq=-2mA Vec-2 Vee-2 v
VoL Vee=45V, loL = 20 mA 0.35 0.5 0.35 0.5 \2
Iy Vee = 6.5V, . vVi=7V 0.1 0.1 mA
[I13] Vee =565V, V=27V 20 20 uA
L Vee = 6.5V, Vi=04V -0.5 -0.5 mA (7))
lot Veg =558V, Vo = 2.25V -30 -112 | -30 -112 mA b=
IcCH Vee = 5.5V, V=45V 7.3 12 73 12| mA 5
IccL Vee =56.6V, Vi=0V 16.6 26.6 16.5 26.6 mA o
TAll typical values are at Voc = 5V, Tp = 256°C. . . o
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg. —
O
switching characteristics (see Note 1) (7))
Vgc =45Vtob55YV, <
CL = 50 pF, [a]
FROM TO RL = 5002,
PARAMETER {INPUT) (OUTPUT) Ta = MIN to MAX UNIT E
SN54AS32 SN74AS832 7))
MIN MAX | MIN MAX |
tPLH AorB Y : 1 7.5 1 58 | ns <4
tPHL AorB Y 1 6.5 1 5.8 ns
NOTE 1: For load circuit and voitage waveforms, see page 1-12.
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TYPES SN54ALS33A, SN74ALS33A
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS
WITH OPEN-COLLECTOR OUTPUTS

D2661, APRIL 1982—REVISED DECEMBER 1983

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

© Dependable Texas Instruments Quality
and Reliability

SN54ALS33A ... J PACKAGE

description SN74ALS33A . . . N PACKAGE

These devices contain four independent 2-input NOR (TOP VIEW)
buffer gates with open-collector outputs. Open- 1w Urs Vee
collector outputs require resistive pull-up to perform 142 13[4y
logically but can deliver higher VoH levels and are 183 12[]4B

- commonly used in wired-AND applications. These 2y [: 4 1J4A
devices perform the Boolean functions Y = A+B or 2a[]s . 10[J3Y
Y = A-Bin positive logic. - 28[e 9[]38
The SN54ALS33A is characterized for operation GND 07 8{13A

over the full military temperature range of — 55 °C to
125°C. The SN74ALS33A is characterized for

ALS AND AS CIRCUITS H

operation from 0°C to 70°C. SNB4ALS33A . . . FH PACKAGE
SN74ALS33A . . . FN PACKAGE
FUNCTION TABLE {sach gate) (TOP VIEW)
T o
INPUTS | OUTPUT 5 z (2) gz
A B Y = o | § -
H X L ) : 3 212019
X H L 18{]4 18} 4B
L L H NC[]s 17{]NC
2Y ()]s 16 [] 4A
. NC[]7 15[ NC
logic symbol i 1a0ay
9
- T temt e
1A—=—] >1D> o g%ggg
188 5
(5)
2A
2518) S @),y NC — No internal connection
(8}
3A 10)
(9) >_(_ 3y
3B ——]
(a1
4A (13)
(12) ey
4B
Pin numbers shown are for J and N packages.
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, VO G « - v v o i it i e e i e e e 7V
Inputvoltage . ........... P 7V
Off-stateoutputvoltage . . . .................. e et e e e e P Y AY
Operating free-air temperaturerange: SNG4ALS33A .. .. ... .. ... i i -565°Cto125°C
CSN74ALS33A . ... ... o TS 0°Ct070°C
Storagetemperature rBNE6 . . . o ¢ . o v o vttt it e e e et -65°Cto150°C
recommended operating conditions
SN64ALS33A SN74ALS33A UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 55| 45 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 6.5 5.5 \'2
loL’ Low-level output current 12 24 mA
~55 125 0 70 °C

TA Operating free-air temperature

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

SN54ALS33A SN74ALS33A
PARAMETER TEST CONDITIONS N 1Yt Ak TN Tver max] UNT
ViK Vee = 4.5V, | = —18 mA -1.5 -15 [ v
loH Vee = 4.5V, VoH = 5.5V 0.1 0.1 mA
VoL Vce = 4.5V, oL = 12 mA 0.25 0.4 025 04|
Vce =45V, loL = 24 mA 0.35 0.5
I Vce = 5.5V, Vi=7V 0.1 0.1 | mA
> I Vee = 5.5V, Vi =27V 20 20 | uA
5 I Vee = 5.5V, Vi = 0.4V ~0.1 -0.1 [ mA
IcCH Vee = 5.5V, Vi=0V 1.7 2.8 1.7 2.8 mA
> IccL Vec = 5.5V, V=45V 5.6 9 5.6 9| mA
2 tAll typical values are at Voo = 5V, T = 25°C
%)
> switching characteristics (see Note 1)
n Vec =45Vt055V,
o CL = 50 pF,
— FROM TO R = 680 Q,
g PARAMETER {INPUT) {OUTPUT) Ta = MIN to MAX UNIT
c | SN54ALS33A SN74ALS33A
3 MIN MAX | MIN MAX
7] tPLH AorB Y 10 40| 10 33 | ns
tPHL AorB Y 2 18 2 12| ns

NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS34, SN54AS34, SN74ALS34, SN74AS34
HEX NONINVERTERS

D2281, DECEMBER 1983

® Noninverters SNG4ALS34, SN54AS34 . . . J PACKAGE
) SN74ALS34, SN74AS34 . . . N PACKAGE
® Package Options Include Both Plastic and . (TOP VIEW)
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs 1A O+ U] vee
. 1
® . Dependable Texas Instruments Quality and ;X E; 12% g¢
ity
Reliability ©2v[s 11[] 5A
. . 3a[]s 1o[]sY
description
enp . avy[Je  94A
These devices contain six independent noninverters. GND [ |7 8[] 4y
They perform the Boolean functions Y = A.
The SN54ALS34 and SN54AS34 are characterized SN54ALS34, SN54AS34 . . . FH PACKAGE
for operation over the full military temperature range SN74ALS34. SN74AS34 . . . FN PACKAGE
of -55°C to 125°C. The SN74ALS34 and (TOP VIEW}
SN74AS34 are characterized for operation from 0 °C > c 0 3 <
to 70°C. - -2 >0
| NS ) S ) R )
3 21
FUNCTION TABLE (each buffer) 2a[l4 18} 6Y
NC[s 17[NC
INI:\UT OU'I;PUT s 16 5A
m m NC{7 15 [I NC
L L 3A[]s 14 [] sy
9
>0 >4«
logic symbol ™ zz T <
1A {1) 1 {2) 1y NC - No internal connection w
2413 @ ., |:
ui ._(6’.3y D
a2 8 4y Q
sa 1 T 0o ., E
sa—t13) (LEI (&)
Pin numbers shown are for J and N packages. 2
Q
=
»n
<
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)

SUPPIY VOIRBGE, VO v v« ottt it it e e e 7V
INPUEVORAGE . . oottt it e e e 7v
Operating free-air temperature range SN54ALSS4 ................................ ~-55°Cta125°C
SN74ALS34 . ........ e e e 0°Cto70°C
Storage temperature FANGE . o . . ¢ v v vt vttt i e e e e e -65°Cto150°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 Vv
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
loH High-leve! output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
TA Operating free-air temperature -55 125 (o] 70 °C

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

SLiNJYID SY ANV STV !

SN54ALS34 SN74ALS34
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
VK Vee = 4.5V, I} = =18 mA -1.5 -1.5 \
VoH Vec =45Vtob5V, Igy=-04mA Vee-2 : Vee-2 \
VoL Vee = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4 v
Vee =45V, loL = 8 mA 0.35 0.6
l) Veg =55V, Vi=7V 0.1 0.1 mA
YH Vee = 6.5V, V=27V 20 20 HA
i Vge = 6.6V, Vp=0.4V -0.1 -0.1 mA
lp# Vee =65V, Vo =225V -30 ~ -112 | =30 -112 mA
ccH Vee = 56.5V, Vi =45V 1 1 mA
IccL Vee = 5.6V, Vi=0VvV | 3.5 3.5 mA
tAll typical values are at Vo = 6V, T = 25°C.
+The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output currént, los-
switching characteristics (see Note 1)
Vcc=45VtbbV,
CL = 60 pF,
FROM TO R = 6009,
PARAMETER (NPUT) " (ouTRUT) Ta = MIN to MAX UNIT
SNE54ALS34 SN74ALS34
MIN TYPt MAX | MIN TYPt MAX
tPLH 8 8
PHL A Y P 8 ns

1AIl typical values are at Vo = BV, Tp = 26°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54AS34, SN74AS34
HEX NONINVERTERS

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

Supplyvoltage, VCC « + « v v v vt viin v i e e e e e e 7V
INPULVORAge . . .. e i e e e e PR e e 7V
Operating free-air temperaturerange: SN64AS34 . . ... ... .. it i -55°Cto125°C

SN74AS34...... e PR 0°Cto70°C
Storage temperaturerange . . . . . e e et et et e e -65°Cto150°C

recommended operating conditions

SN54AS34 SN74AS34 UNIT
MIN NOM MAX | MIN NOM MAX

Vee Supply voltage 1 4.5 5 5.5 4.5 5 5.5 Y
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \Y;
[e]3] High-level output current -2, -2 mA
loL Low-level output current 20 20 mA
TA Operating free-air temperature -55 125 0 70 °Cc

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

SN54AS34 SN74AS34
PARAMETER TEST CONDITIONS MIN_TYPT MAX | MIN TYPT MAX UNIT
VIK Veg =45V, Il = —18 mA -1.2 -1.2 \
VOH Vec =45Vtob55V, gy =-2mA Vee—2 Vee-2 v
VoL Vee = 4.5V, loL = 20 mA 035 05 035 05 \ .
I Vee = 5.5V, V=7V 0.1 0.1 | mA 2
IiH Vece =558V, Vi=27V 20 20 uA
W Vee =55V, V=04V -0.1 -0.1 mA (7))
lo# Ve =55V, Vo =2.25V -30 -112 | -30 -112 mA b=
IcCcH Vee = 5.5V, Vi=45V 7.4 12 7.4 12 mA 5
lccL Vee = 5.5V, - V=0V 21.3 34.6 21.3  34.6 mA 3
1Al typical values are at Ve = 5V, Tp = 25°C. . o
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, fos- —
o
switching characteristics (see Note 1) (7))
Vec = 45VwE5Y, <
CL = 50 pF, Q
FROM TO RL = 600 Q,
PARAMETER (INPUT} (OUTPUT) Ta = MIN to MAX unIT E
' SN54AS34 - _SN74AS34
MiIN MAX | MIN MAX ‘3
tPLH 1 6.5 1 6.5
ey A Y 1 7 1 ) ns <
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

D26681, DECEMBER 1983

® 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 SNS64ALS35 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 (each buffer}

SN54ALS36 . . . J PACKAGE
SN74ALS35 . . . N PACKAGE

(TOP VIEW)
1a 0y U vee
iz 13ds6A
2a [z ; 1206y
2vy[Js  11[JsA
3A s 1065\(
3y s 9[] 4A

GND []7 8[] 4y

SN54ALS35 . . . FH PACKAGE
SN74ALS35 . . . FN PACKAGE

(TOP VIEW)

> £ 0 8<

-2 > ©

| S ) G f G ) SR ) S

321
2A ()4 18} 6Y
NC[]ls 17[INe
2v([]6 16 [] 5A
NC[]7 15 [ NC

14 [] 5Y

910111213
o S e ¥ s T ¥
>
INPUT OUTPUT ‘>;’ % 12) % 3
A Y G}
H H NC—No internal connection 7))
L L
=
logic symbol (&)
oc
1A Q1) 1 > 2) v 6
24 3) 4) 2y
a9 ©) 5y ‘&)
a2 | 8y
sa—t11 1o ., g
1
sa—13) {12) 6y <
Pin numbers shown are for J and N packages. ‘n
<
PRODUCT PREVIEW Copyright © 1983 by Texas Instruments Incorporated
This document contains information on a product under :
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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)

SUPPIY VORAGE, VO - v v v vttt e e et e e ittt et e e e e e e 7V
4T o102 <1 1 - T T- 7V
Off-state OUTPUL VORAEGE . . . . . .o it et i e i e e e e e e e 7V
Operating free-air temperature range: SNBAALS35 . .. ... outeen e e -565°Cto125°C
SN74ALS3E . ..t e e 0°Cto70°C
Storage temMpPEerature TANGE « « + v+« v v v v v v e v et e e e —-65°Cto 150°C
recommended operating conditions
SN54ALS35 SN74ALS35 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 \%
ViL Low-level input voltage 0.8 0.8 \
VoH High-level output voltage 5.6 6.6 A"
oL Low-level output current 4 8 | mA
TA Operating free-air temperature -55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54ALS35 SN74ALS35
PARAMETER TEST CONDITIONS MIN_ TYPT MAX MIN_ TYPT  MAX UNIT
VK Vee = 4.5V, | = =18 mA -1.5 -1.5 \
loH Vee = 4.5V, VoH = 5.5V 0.1 0.1 mA
VoL Vce = 4.5V, oL = 4 mA 0.25 0.4 026 o4l |
Vee =45V, loL = 8 mA 0.35 0.5
I Vec =55V, V=7V . 0.1 0.1 | mA
> Iy Vee = 6.5V, V=27V 20 20 uA
5 T Vee = 5.5V, Vi =04V ~0.1 0.1 | mA
IcCH Vee =5.6V, V=45V 1 1 mA
> IccL Vce = 5.5V, Vi=0V 3.5 3.5 mA
& 1Al typical values are at Veg = b V. TA = 25°C -
O
> switching characteristics (see Note 1)
(2} Voo =46Vt 66V,
() CL = 50 pF,
— FROM TO . RL = 680 Q,
g PARAMETER (INPUT) (OUTPUT) TA = MIN to MAX UNIT
C SN54ALS36 SN74ALS356
: MIN TYPt MAX MIN TYPt MAX
»n tPLH A Y 25 25 ns
tPHL A Y 8 8 ns

tAll typical values are at Voo = 5V, T = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12,
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TYPES SN54ALS37A, SN74ALS37A
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS

D2661, APRIL 1982—REVISED DECEMBER 1983

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

® Dependable Texas Instruments Quality

and Reliability
description SN54ALS37A . .. J PACKAGE
SN74ALS37A ... N PACKAGE
These devices contain four independent 2-input (TOP VIEW)
NAND buffer gates. They perform the Boolean func-
tionsY = A-BorY = A+Bin positive logic. 1A [ U”:IVCC
The SN54ALS37A is characterized for operation 18 [2 130148
over the full military temperature range of —55°C to 1Y [3 12[]4A
125°C. The SN74ALS37A is characterized for 2A[a  n[Jay
operation from 0°C to 70°C. 28[]s 10[]3B
2y s 9[]3A
GND []7 8[]3Y
FUNCTION TABLE
{each gate)
INPUTS OUTPUT SN54ALS37A . .. FH PACKAGE
ry B v SN74ALS37A . .. FN PACKAGE
{TOP VIEW)
H H L
L X H
X L H
. n
logic symbol -
(1) ) =
1A 3
@ M‘w o
1B m
a8l ) =
= S 6oy (&)
19) w
3A (8)
10 S ) 5y <
12} NC—No internal connection D
4A N 1)
13) 4y 2
4B <
Pin numbers shown are for J and N packages. w
<
Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS37A, SN74ALS37A
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS

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

Supply voltage, Vcc
Input voltage
Operating free-air temperature range: SN54ALS37A
SNZAALS3T7A . .. el
Storage temperature range

recommended operating conditions

SN54ALS37A SN74ALS37A UNIT
MIN NOM MAX MIN NOM MAX

Vece 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 v
loH High-level output current -1 -2.6 mA
loL Low-leve! output current 12 24 mA
TA Operating free-air temperature -55 125 0 70 °C

electrical characteristics over recommended operating free-air t

emperature range (unless otherwise noted)

SN54ALS37A SN74ALS37A
PARAMETER TEST CONDITIONS MIN_ TYPT MAX MIN_ TYPT  MAX UNIT
VIK Vee = 4.5V, I} = —18 mA, -1.5 -1.5 \
Vcc=45Vtb5V, Igy=-0.4mA Vece-2 Vec-2
VOH Vee =45V, IoH = -1 mA 2.4 3.3 v
Vece =45V, IoH = —-2.6 mA 2.4 3.2
2 VoL Vee =45V, loL = 12 mA 0.25 0.4 0.25 0.4 v
Ve = 4.5 V, oL = 24 mA 0.35 0.5
> ] Vece = 6.5V, Vi=7V 0.1 0.1 mA
5 [ Voe = 5.5V, =237V 20 20 | A
L Vce =5.5V, ViL=0.4vV -0.1 -0.1 mA
> 0¥ Vee = 5.5V, Vo = 2.25V ~30 112 | -30 —112 | mA
2 IcCH Ve = 615 V, Vi=0V 0.86 1.6 086 1.6 mA
w) lcct Veg =65V, VI =45V 48 78 48 78| mA
> tAll typical values are at Voo = 5V, Tp = 25°C.
m 1The output conditions have been chosen to produce a current that closely approximates one hali of the true short-circuit output current, Ips.
Q switching characteristics (see Note 1)
X Vgc = 45Vto55V,
2 CL = 50 pF,
-— FROM T0 = 5009,
-{ PARAMETER _ (INPUT) (OUTPUT) TA = MIN to MAX UNIT
m SN54ALS37A SN74ALS37A
MIN MAX MIN MAX
PLH AorB Y 2 10 2 8 ns
tPHL AorB Y 2 10 2 7 ns
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS38A, SN74ALS38A
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS
WITH OPEN-COLLECTOR OUTPUTS

D2661, APRIL 1982—REVISED DECEMBER 1983

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

@ Dependable Texas Instruments Quality

and Reliability
SN54ALS38A ... J PACKAGE

description SN74ALS38A . .. N PACKAGE

These devices contain four independent 2-input (TOP VIEW)

NAND buffer gates with open-collector outputs. 1A [ UaQvee

These NAND buffers perform the Boolean functions 1B8[]2 13[] 4B

Y = A'Bor Y = A+B in positive logic. The open- 1wy [ds  12[]4a

collector outputs require pull-up resistors to perform 2A E 4 11 :] 4Y

correctly. They may be connected to other open- 2B E5 10[] 38

collector outputs to implement active-low wired-OR 2y [Je 9[]3A

or active-high wired-AND functions. Open-collector GND E7 gl 3y

devices are often used to generate higher VQH

levels.

The SN54ALS38A is characterized for operation
over the full military temperature range of —55°C to

SN54ALS38A . .. FH PACKAGE
SN74ALS38A ... FN PACKAGE

125°C. The SN74ALS38A is characterized for (TOP VIEW)
operation from 0°C to 70°C. o
o<O Om
-——Z><
FUNCTION TABLE (each gate) 5019

1Y[ja 18[] 4A
INPUTS | OUTPUT NC[]s 17[JNC
A B Y 2A(ls6 16[]4Y (73]
TR T NC[]7 15 [ NC =
L X H 28[]8 14 [} 38 =)
x_t] H Ly Q
> > oc
logic symbol nN2e%58 ]
5] (&)
NC - No internal connection
141 & - (7]
152 oty <
@) (]
2A ©)
) > C) oy =
28
3A (9) <
N\ (8)
3 (10) 3y w
B .
aA {12) an &J
11
4y
48 (13)
Pin numbers shown are for J and N packages.
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, VCC « v v v v v v e e e e e e e 7V
Inputvoltage ..................... e e e e e e e e e e 7V
Off-State OULPUL VORAGE . - .« o v vt it ettt et et e e e e A"
Operating free-air temperature range: SNB4ALS3BA . ... ... ... i i it -55°Cto125°C

SNZAALS3BA . ... e e 0°Cto70°C
StoragetempPerature range . « .« « v o v v v v v e it e e e e -65°Cto1560°C

recommended operating conditions

SN54ALS38A SN74ALS38A

MIN NOM MAX | MIN NOM MAX UNIT
Ve Supply voltage ) 4.5 5 5.5 4.5 5 5.5 \Y
VIH High-level input voltage ' 2 2 Vv
ViL Low-level input voltage 0.8 0.8 v
VOH High-level output voltage 5.5 5.5 \
loL Low-level output current 12 24 mA
TA Operating free-air temperature -55 125 0 70 °C

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

S1INJYIO SV ANV SV !

. SN54ALS38A SN74ALS38A
PARAMETER TEST CONDITIONS MIN_ TYPT MAX | MIN TYPT MAX UNIT
VIK Vee = 4.5V, I = -18 mA -1.5 -1.5 \
10H Vee = 4.5V, VoH = 55V 0.1 01| maA
VoL Vee = 4.5V, lgL = 12 mA 0.25 0.4 0.25 04 |, v
Veeg = 4.5V, loL = 24 mA 0.35 0.5
N Vce = 5.5 V, V=7V 0.1 01| ma
IIH Vee = 5.5V, V=27V 20 20 HA
L Vee = 5.5V, V| =04V : -0.1 -0.1 mA
ICCH i Vece = 5.5V, Vi=0V 0.86 1.6 0.86 1.6 mA
IccL Vee = 6.5V, Vi =45V 48 1.8 4.8 78] mA
TAl typical values are at Ve = 5V, Tp = 26°C
switching characteristics (see Note 1)
Vg = 45Vte55V,
. CL = 50 pF,
PARAMETER FROM . T0 R = 680, uNIT
(INPUT) (OUTPUT) Ta = MIN to MAX
SN54ALS38A SN74ALS38A
MIN MAX | MIN MAX
tPLH AorB Y 10 40 10 33 ns
tPHL A or B Y 2 18 2 12 ns

NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS40A, SN74ALS40A
DUAL 4-INPUT POSITIVE-NAND BUFFERS

D2661, APRIL 1982~REVISED DECEMBER 1982

® 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-
tionsY = A'B-C'DorY = A+B+C+D in positive

logic.

The SN54ALS40A is characterized for operation
over the full military temperature range of —55°C to
125°C. The SN74ALS40A is characterized for
operation from 0°C to 70°C.

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
1a) S
182 ©
@) 21y
1c
1018
2819
(10)
28
N8y
2c 1120
20013}

Pin numbers shown are for J and N packages.

SN54ALS40A . . . J PACKAGE
SN74ALS40A . .. N PACKAGE

(TOP VIEW)
18 01 Unadvee
B[z 132D
NC[]3 12{J2C
1C[Js 11[JNC
1D[]s 10[]28B,
1Y (e s[]2A

GND []7 s[]2y

SN54ALS40A . .. FH PACKAGE
SN74ALS40A . .. FN PACKAGE

(TOP VIEW)
(8]

om0 OO

- — 2 >N

| S | S ) SO G ) O

3 21
NC{]a 18] 2¢
NC[] s 17[]NC
1cfs 16 [|NC
NC([] 7 15[]NC

14(]2B

10111213

-
<
o~

9
et Ve Ve
>0 0 >
-Z22Z«
5}

=)
Q
P4

NC—No internal connection

ALS AND AS CIRCUITS a
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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, Vce

Input voltage

Operating free-air temperature range: SN54ALS40A
SN74ALS40A

Storage temperature range

recommended operating conditions

SNB54ALS40A SN74ALS40A uNIT
MIN NOM MAX MIN NOM MAX

Vee Supply voltage 4.5 5 55| 45 5 5.5 \Y
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current -1 -2.6 | mA
loL Low-level output current 12 24 mA
TA Operating free-air temperature -55 125 [o] 70 °C

electrical characteristics over recommended operating free-air t

emperature range (unless otherwise noted)

SL1INJYID SV ANV SV !

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

PARAMETER TEST CONDITIONS SNS4ALS40A SN74ALS40A UNIT
- MIN TYPt MAX [ MIN TYPt MAX
ViK vVge =45V, Il = -18mA -1.5 -1.5 \
Vecc =4.5Vto5.5V, Igy=-04mA Vee-2 Veec-2
VOH Veg = 4.5V, IoH = ~1TmA 2.4 3.3 v
Vce =456V, loH = —-2.6 mA 2.4 3.2
VoL Vee = 4.5V, loL = 12 mA 0.25 0.4 0.25 0.4 v
Ve =45V, loL = 24 mA 0.35 0.5
Vee =565V, V=7V 0.1 0.1 mA
[IT9] Vce = 5.5V, V=27V 20 20 HA
TR Vee = 5.5V, ViL =04V -0.1 -0.1 mA
lot Vee = 5.5V, Vp = 2.25V -30 -112 | -30 =112 mA
IccH Vce =55V, Vi=0V 0.43 0.8 0.43 0.8 mA
lccL Ve =5.5V, V=45V 2.4 3.9 2.4 3.9 mA
tAll typical values are at Voo = 5V, Tp = 25°C.
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
switching characteristics (see Note 1)
Veec =45Vto55V,
CL = 50 pF,
FROM TO RL = 6009,
PARAMETER {INPUT) (OUTPUT) Ta = MIN to MAX unIT
SNG54ALS40A SN74ALS40A
MIN MAX [ MIN MAX
tPLH AorB Y 2 10 2 8 ns
TPHL AorB Y. 2 10 2 7 ns
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
v
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TYPES SN54ALS74, SN54AS74, SN74ALS74, SN74AS74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

D2661, APRIL 1982—REVISED DECEMBER 1983

® Package Options Include Both Plastic and Ceramic SN54ALS74, SN54AS74 . . . J PACKAGE
Chip Carriers in Addition to Plastic and Ceramic DIPs SN74ALS74, SN74AS74 . . . N PACKAGE
@ Dependable Texas Instruments Quality and Reliability . (TOP VIEW)
1CR 1 Uia[] vee
TYPICAL MAXIMUM  TYPICAL POWER 1D E 2 13 ] 2CLR
TYPE CLOCK FREQUENCY  DISSIPATION 1CK s 12[] 20
(CL = 50 pF) PER FLIP-FLOP PRE[Js  n1[] 2cLK
1a0s  10[] 2PRE
‘ALST74 50 MHz 6 mw 1ae  of] 20
‘AS74 134 MHz 26 mW GND[]7 8] 2@
description
SN54ALS74, SN54AS74 . . . FH PACKAGE
These devices contain two independent D-type positive-edge- SN74ALS74, SN74AS74 . . . FN PACKAGE
triggered flip-flops. A low level at the Preset or Clear inputs sets (TOP VIEW)
or resets the outputs regardless of the levels of the other inputs.
When Preset and Clear are inactive (high), data at the D input a |§ o 8|§
meeting the setup time requirements are transferred to the out- -e=2Z2>d
puts on the positive-going edge of the clock pulse. Clock trigger- kT
ing occurs at a voltage level and is not directly related to the rise 1cLK [ 4 187] 2D
time of the clock pulse. Following the hold time interval, data at ncls 170 Ne
the D input may be changed without affecting the levels at the 1PREf s 16 ] 201K
outputs. ncp7 15 [ NC
The SN54ALS74 and SN54AS74 are characterized for opera- 1018 14 [] 2PRE

tion over the. full military temperature range of —55°C to 9 10111213 2
Ve T T T e .
125°C. The SN74ALS74 and SN74AS74 are characterized for 0oaooo )
operation from 0 °C to 70 °C. A
n
NC—No internal connection l:.
FUNCTION TABLE D
logic symbol g
INPUTS OUTPUTS —
- PRESET CLEAR CLOCK D Q a o
L H X X |~ L 1PRE “43#& 3 5 o n
H L X X L H 1CLK # c1 <
L L X X | H* o He . e B SERURT
18R Al et g e (a)
H H t H L LR o
ZPRE —D © 2
H H t L H 200K &> 20 <
H H L X Q, Qp : (12)
= ] 8 55 7
*The output levels in this configuration are not guaranteed to meet the 20LR —— ' Y
minimum levels for Vg if the lows at Preset and Clear are near V|| max- <
imum. Furthermore, this configuration is nonstable; that is, it will not persist
when either Preset or Clear returns to its inactive (high) level.
Pin numbers shown are for J and N packages.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPIY VOIBGE, VG + « v v v v vt vt i e e e e e 7V
INPUEVORAGE . . . o e 7V
Operating free-air temperature range: SN54ALS74,SN54AS74 . ... ........ccouvn... -55°Cto 125°C
SN74ALS74,SN74AS74 .. ....... e 0°Cto70°C
Storage temperature FaNQE . . . v v v v vt e e et et e e e e e e e e -65°Cto 150°C
13 Copyright © 1982 by Texas Instruments Incorporated.
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TYPES SN54ALS74, SN74ALS74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

recommended operating conditions

SN54ALS74 SN74ALS74 UNIT
MIN NOM MAX | MIN NOM MAX.
Vee  Supply voltage - 4.5 5 5.5 4.5 5 5.5 \4
ViH High-level input voltage 2 2 \'
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
fclock Clock frequency 0 30 ] N 34 | MHz
PRE or CLR low 15 15
tw Pulse duration - CLK high 16.5 14.5 ns
CLK low 16.5 14.5
¢ Setup time Ea_ta _ 15 15 ns
SY before CLK! PRE or CLR inactive 10 10
th Hold time, data after CLK1 0 0 ns
TA Operating free-air temperature -56 125 [*] 70 °C

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

POST QFFICE BOX 225012 ® DALLAS, TEXAS 75265

SN54ALS74 SN74ALS74
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX [ MIN TYPT MAX
ViK Veec =45V, I} = ~18 mA -1.5 -1.5 \2
VOH Vee = 45Vtob5YV, IoH = -0.4 mA Vee-2 Vee-2 \
v Vce = 4.5V, oL = 4 mA 0.25 0.4 0.25 0.4 v
oL Voo = 45V, oL = 8 mA 035 05
ClX or D 0.1 0.1
) be———————1{ Vcc = 5.5V, V=7V
> ! PRE or CLR cc ! 0.2 oz | ™
CLK or D 20 20
|y 1 L | Vee =55V, V)= 2.7V
»n (M [FEoon cc ! 20 a0 | “
CLK or D -0.2 -0.2
1 l——————1 Vec. =55V, V) =04V
; L [FRE or CIR cc ! ~0.4 “oa | ™
o ot Vee = 5.5V, Vo =225V -10 -60 | -10 -60 mA
Icc Vg = 5.5V, See Note 1 2.4 4 2.4 4 mA
5 tAN typical values are at Ve =8V, 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, lgg.
C)  NOTE 1: Igc is measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and GLR grounded.
g switching characteristics (see Note 2)
c Vee = 45Vto 55V,
—
-] CL = 50 pF,
n FROM TO RL = 500 0,
PARAMETER UNIT
(INPUT) (OUTPUT} TaA = MIN to MAX
SN54ALS74 SN74ALS74
MIN MAX MIN MAX
frmax 30 34 MHz
t — —_ 3 15 3 1
PLH PRE or CIR Qord 2
tPHL 5 17 5 15
1 - ‘5 18 5 16
PLH CLK Qor@ ns
tPHL 7 20 7 18
NOTE 2: For load circuit and voltage waveforms, see page 1-12.
12
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TYPES SN54AS74, SN74AS74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

recommended operating conditions

SN54AS74 SN74AS74 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 \"
VL Low-level input voltage 0.8 0.8 \2
10H High-level output current -2 -2 mA
loL Low-level output current 20 20 mA
felock Clock frequency 0 90 0 105 | MHz
PRE or CLR low , 4 4
tw Pulse duration CLK high 4 4 ns
CLK low 5.5 5.5
Setup time Data 4.5 - 4.5
tsy e ns
before CLKI PRE or CLR inactive - 2 2
th Hold time, data after CLK! 0 0 ns
TA Operating free-air temperature —-55 125 0] 70

electrical characteristics over recommended operating free-air temperature range (

°C

unless otherwise noted)

PARAMETER TEST CONDITIONS SNS4AS74 SN73AS74 UNIT
MIN _TYPT MAX | MIN _TYPT mMAX
ViK Vce = 4.5V, | = -18mA -1.2 -1.2 v
VoH Vec = 45V1t05.5V, g = -2mA Vee-2 Vee-2 v
VoL Vece =45V, loL = 20 mA 0.25 0.5 0.25 0.5 \
| Vee = 5.5V, V=7V 0.1 0.1 mA |
IIH Vee = 5.5V, Vp =27V 20 20 A
I ClLK or D v 55V Vi = 0.4V -0.5 -0.5 mA -
L |PREorcim | 'CC 2% e —1.5 1.5 »
lot Vee =55V, Vo = 2.25V -30 -112 | -30 -112 mA [
Icc Vee = 6.5V, See Note 1 10.5 16 105 . 16 mA 5
TAll typical values are at Vo = 5 V, Tp = 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, Igg. m
NOTE 1: Igg is measured with D, CLK, and PRE grounded, then with D, CLK, and CLR grounded. QO
switching characteristics (see Note 2) [75)
Veg=45Vt55YV, <
CL = 50 pF, (@]
FROM ' TO R_ = 500 0, 2
PARAMETER UNIT|
(INPUT) (OUTPUT) Ta = MIN to MAX <
SN54AS74 SN74AS74 (7))
MIN MAX MIN MAX -
fenax ) 105 vHz| <L
tpLH _— = 3 8.5 3 7.5
PRE or CLR QorQ
PHL or or® 35 1156 | 35 05 | ™
tPLH - 3.5 9 3.5 8
CLK Q
tPHL aor 4.5 105 | 4.5 9 | ™
NOTE 2: For load circuit and voltage waveforms, see page 1-12.
Texas 2-79
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TYPES SN54ALS86, SN74ALS8B6
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

D2661, APRIL 1982—REVISED DECEMBER 1983

© Package Options Include Both Plastic and Ceramic SN54ALS86 . . . J PACKAGE
Chip Carriers in Addition to Plastic and Ceramic DIPs SN74ALS86 . . . N PACKAGE
0 Dependable Texas Instruments Quality and Reliability (TOP VIEW)
1A Uisdvee
182 13[J4B
description w[s 12 g 4A
. . . . 2Al]a 1l]ay
These devices contain four independent 2-input Exclusive-OR 2355 10 ] 3B
gates. They_ ] pe_rform the Boolean functions 2y E 5 9 :] 3A
Y = A@B = AB+AB in positive logic. aND 7 s[]3y
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 SNG4ALS86 . . . FH PACKAGE
at the output. If one of the inputs is high, the signal on the other SN74ALS86 . . . FN PACKAGE
input will be reproduced inverted at the output. (TOP VIEW)

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 0°C to 70°C.

logic symbol
FUNCTION TABLE
1A -((;)l_- =1 (3) w (each gate)
’: @ INPUTS | OUTPUT
28 Gl O oy A B Y
3A (9) ® L L L NC—No internal connection
35 1O — 3Y L H H
PPQUAL an . H L H
PrALEI H H L

Pin numbers shown are for J and N packages.

exclusive-OR logic

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic symbols.

EXCLUSIVE-OR

- D S-S

These are five equivalent Exclusive-OR symbols valid for én ‘ALS86 gate in positive logic; negation may be shown at any
two ports. :

)
=
-
O
=
&
)
<
(=]
2
<
0
-
<

| |

LOGIC IDENTITY ELEMENT EVEN-PARITY » ODD-PARITY ELEMENT
— —_— 2k+1
- S~ % - . -
The output is active {low) if The output is active (low) if The output is active (high) if
all inputs stand at the same an even number of inputs an odd number of inputs (i.e.,
logic level {i.e., A=B). {i.e., O or 2) are active. only 1 of the 2) are active.
PRODUCT PREVIEW Copyright © 1/982 by Texas Instruments Incorporated

This document contains information
on a product under development. Texas

legzUMENTs 281
Instruments reserves the right to change or

discontinue this product without notice. POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265



TYPES SN54ALS86, SN74ALS86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

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

SUPPIY VOItage, VO - o oot e 7V
INpUtvVOltage . . . . e e e e 7V
Operating free-air temperature range: SNSG4ALS86 ... ... ... ... ity -55°Cto125°C
SN74ALSBE ... .0 e 0°Cto70°C
Storage temperature range . . . . ..ot e e e e -65°Cto150°C
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 \2
IoH High-level output current -0.4 -0.4 | mA
oL Low-level output current 4 8| 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 SNS4ALS8G SN74ALSBG UNIT
MIN TYPT MAX | MIN TYPT MAX
ViK Vce =45V, lp = -18 mA -1.5 -1.5 \
VoH Vee =45V t055V, Igy = —0.4 mA Vee-2 Vee-2 ‘ ]
v Vece = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4 v
- 2 oL Vee = 45V, oL = 8 mA 035 05
] Vee = 6.5V, V=7V 0.1 0.1 mA
> I Vce = 5.5V, Vi=27V 20 20 | uA
5 L Vee = 5.5V, V=04V’ 0-0.1 -0.1 mA
Io* “Vge = 5.5V, Vo = 225V -30 -112 | -30 -112 | mA
> Icc Vee = 6.5V, All inputs at O V 3 -3 mA
2
(w] TAll typical values are at Vo = 5V, Tp = 25°C.
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 1gg.
¢» switching characteristics (see Note 1)
(@] Vcc = 45Vt 5.5V,
5 CL = 50 pF,
Q PARAMETER FROM To AL = 500 0. uNIT
Cc {INPUT) {OUTPUT) Ta = MIN to MAX
: SN54ALS86 SN74ALS86
. n MIN TYPT MAX| MIN TYPT MAX
t AorB 7 7
FLH -or Y ns
tPHL (other input low) 6 6
tPLH A orB v 8 8 ns
tPHL (other input high) 7 7

TAll typical values are at Voo = 5V, Tp = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.

Additi

| infor:

ion on these pri can be obtained from the factory as it becomes available.
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TYPES SN54AS95, SN74AS95
4-BIT PARALLEL-ACCESS SHIFT REGISTER

D2661, DECEMBER 1983

©® Serial-to-Parallel Conversions . SN54AS95 . . . J PACKAGE
@ Parallel Synchronous Loading SN74AS9S . . . N PACKAGE
(TOP VIEW)
@ Right or Left Shifts ser N [ T4 vee
O Package Options Include Both Plastic and Al]2 137] Qa
Ceramic Chip Carriers in Addition to Plastic and BL]3 12[] g
Ceramic DIPs cs n[0aqc
@ Dependable Texas Instruments Quality and O(fs 10[lap
Reliability MODE[l6  ol]CLK 2
GND []7 8[] CLK 1
description
These four-bit registers feature parallel and serial SN54AS95 . . . FH PACKAGE
inputs, parallel outputs, mode control, and two clock SN74AS95 . . . FN PACKAGE
inputs. The registers have three modes of operation: (TOP VIEW)
Parallel (broadside) load z
Shift right (the direction Qa toward Qp) Eo 8 <
Shift 16ft (the direction Qp toward Qa) <
Parallel loading is accomplished by applying the four 21
bits and taking the mode control input high. The data B4 180 ag
is loaded into the associated flip-flops and appears at NC [Is 17{I nC
the outputs after the high-to-low transition of the Cllse 16} ac
Clock-2 input. During loading, the entry of serial data NC {17 15[} NC
is inhibited. Ds 14[} ap
9 10
Shift right is accomplished on the high-to-low oo,
transition of Clock 1 when the mode control is low; “Q-‘ % % ; ;: n
shift left is accomplished on the high-to-low transition g © 33 -
of Clock 2 when the mode control is high by —
connecting the output of each flip-flop to the parallel NC— No internal connection 8
input of the previous flip-flop (Qp to input C, etc.); o
and serial data is entered at input D. The clock input ——
may be applied commonly to Clock 1 and Clock 2 if O
both modes can be clocked from the same source. (7))
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 o]
function table will also ensure that the register =
contents are protected. g
The SN54AS95 is characterized for operation over the (3
full military temperature range of —55°C to 125°C. <
The SN74AS95 is characterized for operation from
0°C to 70°C.
PRODUCT PREVIEW Copyright © 1983 by Texas Instruments Incorporated
This document contains information on a product under
S T e e INSTAGENTS 283

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN54AS95, SN74AS35
4-BIT PARALLEL-ACCESS SHIFT REGISTER

FUNCTION TABLE

INPUTS OUTPUTS
MODE CLOCKS PARALLEL
controL[Z 1w | A8 ¢ b | A % % @
H H X X X X X X Qa0 QB0 Qco Qpo
H 4 X X a b c d a b c d
H 1 X X |ogt Qct Qpt d Qgn Qcn Qpn d
L L H X X X X X QA0 Qo Qco Qpo
L X I H X X X X H Qan QBn Qcn
L X I L X X X X L  Qan QBn Qcn
t L L X X X X X Qa0 Qo Qco Qpo
4 L L X X X X X Qa0 QBo Qco Qpo
‘ L H X X X X X | Qa0 QBo Qco Qpo
t H L X X X X X | Qa0 Qo Qco Qpo
t H H X X X X X Qa0 QBo Qco Qpo

TShifting left requires external connection of Qg to A, Qg to B, and Qp 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, 1 = transition from low to high level. :
a, b, ¢, d = the level of steady-state input at inputs A, 8, C, or D, respectively.

Qa0. Qgo. Qco. Qpo = the level of Qa, Qp, Qc, or Qp. respectively, before the indicated steady-state input conditions were established.

QAn. Qgn. Qcn, Qpn = the level of Qa, Qg. Qc. or Qp. respectively, before the most-recent { transition of the clock.

logic symbol

© SRG4
MODE M2 [LOAD]
y 2 :tl; M1 [SHIFT]
» : ekt 2L b qean
cLkz2 B b ocs
> i
- SER ———————13D . {13}
» Al2) s L= a,
ED = (12)
|12
> o )
= (5 ~{10) €
O A — %
> logic diagram (positive logic)
7}] DATA INPUTS
Q /A B c D
b+ | MODE (6) [6] (2) 141 3 (2] (4) (31 (5) [5)
O conTrRoL ——$Lo9>— -
E seriaL (11 11 ®
= INPUT . ~ —
/]
‘cLocK 1 (9} (7]
RIGHT SHIFT ™ - ° :
cLock 2 (8) (8] R 1R T R
LEFT SHIFT L
b c1 ct b C1 b c1
- 18 - 15 1s 1s
(13) (131 “uz21 021 {11) [10] (10) [0}
\ %A Qg Q¢ Cp ,
\/
OUTPUTS
12
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TYPES SN54AS95, SN74AS95
4-BIT PARALLEL-ACCESS SHIFT REGISTER

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

SUPPIY VOIAGE, VO G - - v v v v o e et e e i e e e e e e e 7V
INPUL VORAGE . . oot e e e e e e e 7V
Operating free-air temperature range: SN54AS95 . .......... ... ... ..... —-55°C to 125°C
' X SN74ASO5 . . . . e 0°C to 70°C
Storage tempPerature faNgE . .. .o v oo vt vt in e et .. —65°Cto 150°C
recommended operating conditions
SN54AS895 SN74AS95 uNIT
MIN NOM MAX MIN NOM. MAX
Vee  Supply voitage 4.5 5 5.5 4.5 5 5.5 \%
ViH High-leve! input voitage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
10H High-level output current -2 -2| mA
loL Low-level output current 20 20| mA
fclock Clock frequency [0} (o] MHz
tyw Pulse duration, CLK high or low ns
tsu Setup time, data before CLK ¢ ns
. Data
th Hold time after CLK ¢ Mode (see Figare 1) ns
Clock enable time CLK 1
{see Figure 1) CLK 2 0 0 "
Clack inhibit time CLK 1 . ns
(see Figure 1) CLK 2 o] 0
Ta Operating free-air temperature -55 125 [o] 70 °C

H

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) |,‘e
SN54AS95 SN74AS95 -]
Al T ‘
PARAMETER TEST CONDITIONS MIN_ TYPT MAX | MIN TYPT MAX UNI O
ViK Vee = 4.5V, I, = —18 mA 1.2 12| Vv o
VoH Ve =45Vt 556V, IoH = =2 mA Vee-2 Vee-2 \ (@]
VoL Vee = 45V, loL = 20 mA 0.35 0.5 0.35 0.5 \ n
l) Vee = 5.5V, V=7V 0.1 0.1 mA <
4 Vee = 56.5V, V=27V 20 20 A
I Vce = 6.5V, ViL= 04V —0.5 0.5 | mA o
0% Vce = 6.5V, Vo = 2.25 V ~30 "112 | -30 —112 | mA 2
IccH Vee =55V mA <
lccL Vg =55V . 26.1 26.1 mA (7))
TAIl typical values are at Veg = 5V, Ta = 25°C. &l
iThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
Additional information on these products can be obtained from the factory as it becomes available.
TExas 285
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TYPES SN54AS95, SN74AS95
4-BIT PARALLEL-ACCESS SHIFT REGISTER

switching characteristics (see Note 1)

Vee = 45Vtob556V,
CL = 50 pF,
FROM T0 R = 5000,
PARAMETER (INPUT) (OUTPUT) ) Ta = MIN to MAX UNIT
SN54AS95 SN74AS95
MIN TYP' MAX | MIN TYPT MAX
fmax . MHz
tPLH oK a 6.4 6.4 ns
tPHL 71 71

YAl typical values are at Vee = 5V, Ta = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.

Additional inf on these prod can be obtained from the factory as it becomes available.
PARAMETER MEASUREMENT INFORMATION
SERIAL ST T T ViH
INPUT viL
MODE [ th —p
CONTROL Vin
INPUT 13V 13v
| 3/ AR,
) 2 tenable 1 ¢ l4—tinhibit 1—P
— YXiv | | fisv N\ T TTT° Vis
CLOCK 1 / K- 13v
INPUT ViL
: I€¢— tinhibit 2 < tenable 2
' "~~~ ViH
13V 13v /__\_—
CLOCK 2
\ Vi

INPUT

Qa
OUTPUT Vo

VOLTAGE WAVEFORMS

NOTES: A. Input A is at a low level.
B. Vg =35V,Vy =03V

SLINJHID SV ANV STV
§¢

FIGURE 1-CLOCK ENABLE, INHIBIT, AND HOLD TIMES

i TeExas
286 INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN54ALS109, SN54AS109, SN74ALS109, SN74AS109'
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

D2661, APRIL 1982—REVISED DECEMBER 1983

Package Options include Both Plastic and Ceramic . SN54ALS109, SN64AS109 . . . J PACKAGE
Chip Carriers in Addition to Plastic and Ceramic DIPs SN74ALS109. SN74AS109 . . . N PACKAGE
(TOP VIEW)
Dependable Texas Instruments Quality and Reliability
1CrRr Uss[dvee
TYPICAL POWER 1iE 2 15 a gfm
TYPE TYPICAL MAXIMUM  DISSIPATION . ”éE 3 AR
CLOCK FREQUENCY  PER FLIP-FLOP CLKLj4 13
. 1PRE[]5  12[]2CLK
ALS109 50 MHz 6 mwW B P  pes
‘AS109 129 MH 29 mwW 2
“ a7 w20
GND[]s 9[]2Q

description

These devices contain two independent J-K positive-edge-
triggered flip-flops. A low level at the Preset or Clear inpu.ts sets SN54ALS109, SN54AS109 . . . FHPACKAGE
or resets the outputs regardless of the levels of the other inputs. SN74ALS109, SN74AS109 . . . FNPACKAGE
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 fiip-flops by grounding K and tying J high. They also can
perform as D-type flip-flops if J and K are tied together.

(TOP VIEW)

The SN54ALS109 and SN54AS109 are characterized for

operation over the full military temperature range of —55°C to (7))
125°C. The SN74ALS109 and SN74AS109 are characterized e
for operation from 0°C to 70°C. 5
FUNCTION TABLE Q
(EACH FLIP-FLOP) NC —No Internal connection [ f
INPUTS OUTPUTS logic symbol o
PRESET CLEAR CLOCK J K| @ a ) n
L H X X X|H L TPRE =S <
w2 1y 6} 1
H L X X X| L H 1CLK 4) >c1 o
* - - )
L L X X X[ H H 1 B L7 g 2
H H t L L} L H 1CLH () m R <
H H + H L | TOGGLE 1
_ 2PRE N
H H t L H{Q Qg 59 114 110) 54 1
H H t H H| H L 2CLK (LZL_> <
H H L X x| a @ 2R 130 . (9) 5
28R 150
* The output levels in thi; configuration are not guaranteed to meet the
minimum levels for Voy if the lows at Preset and Clear are near V| )
maximum. Furthermore, this configuration is nonstable: that is, it will not Pin numbers shown are for J and N packages.
persist when Preset or Clear; returns to their inactive (high) level.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPlY VOIAGE, VO T - -ttt ettt e e e e 7V
INPUEVORAGE . . oo e e e e e e e e e e e 7V
Operating free- -air temperature range: SN5G4ALS109, SNS4AS109 . ... ... .. ... it -55°Ct0125°C
SN74ALS109,8N74A8109 .. ... vttt 0°Cto70°C
StOrage temperature FANGE . o o v v v v v v vt v e e e et e e e e e e e -65°Cto150°C
Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS109, SN74ALS109
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

recommended operating conditions

SN54ALS109 SN74ALS109 UNIT
MIN NOM MAX MIN NOM MAX
Vce  Supply voltage 4.5 5 6.5 4.5 5 5.5 \"
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current -04 -0.4 mA
oL Low-level output current 4 8 mA
fclock Clock frequency 0 30 (o] 34 MHz
) PRE or CLR low 15 15
tw Pulse duration CLK high 16.5 14.5 ns
) CLK low 16.5 14.5
N Setup time Data 15 15 ns
su before CLK1 PRE or CLR inactive . 10 10
th Hold time, data after CLK1 0 (o] ns
TA Operating free-air temperature . ~55 125 0 70 °Cc

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

SN54ALS109 SN74ALS109
PARAMETE! EST CONDITIONS UNIT
RAMETER TEST CO MIN TYPT MAX | MIN TYPT MAX
VK Ve = 4.5V, If = —18 mA -1.5 -1.5 \4
VoH Vcc =45Vtob55YV, lIoH = -0.4 mA Vee-2 Vee -2 \'4
v Vee = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4 v
2- oL Vee = 4.5V oL = 8 mA 0.35 05
- CLK, J, or K : 0.1 0.1
e e Vi = 5.5V, Vi=7V A
> ! PRE or CLR cc=> ! 0.2 0oz | "
CLK, J, or K 20 20
I F——1 V =55V, V=27V A
5 H  [FRE or CIR cc ! 40 a0 | ¥
CLK, Jor K. -0.2 -0.2
| e =55V, V=04V A
P | [FReocn vee = 85V | =04 ~0.4 —0a | "
= Io* Vee = 56.5V, Vo = 2.25V -10 -60 | -10 -60 mA
v Icc Vgce =55V, See Note 1 2.4 4 2.4 4 mA
> YAl typicat values are at Vog = 5V, Tp = 25°C.
m #The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgs.
1° rodu 'S onf 0S
O NOTE 1: Icc is measured with J, K, CLK, and PRE grounded, then with K, K, CLK, and CLR grounded.
-
=k
2 switching characteristics (see Note 2)
: / ) Vee = 45Vtob55V,
(7)) . Ci = 50 pF,
FROM TO R = 500 0,
PARAMETER UNIT
(INPUT) (OUTPUT) Ta = MIN to MAX ’
SN54ALS109 SN74ALS109
MIN MAX | MIN MAX
fmax 30 34 MHz
—_— e — 1
1PLH PRE or CIR Qord 3 L I
tPHL 5 17 5 15
tPLH = 5 18 5 16
QorQ
TPHL CLK or = 5 5 8 ns
NOTE 2: For load circuit and voltage waveforms, see page 1-12.
288 I Texas
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TYPES SN54AS109, SN74AS109
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

recommended operating conditions

SN54AS109 SN74AS109 uNIT
MIN NOM MAX MIN NOM MAX
Vce  Supply voltage 4.5 5 5.5 4.5 5 5.5 \")
VIH High-leve! input voltage 2 2 \
VL Low-level input voltage 0.8 0.8 \
loH High-level output current -2 -2 mA
loL Low-level output current 20 20 mA
fclock Clock frequency 0 90 0 105 MHz
PRE or CLR low 4 4
tw Pulse duration CLK high 4 4 ns
CLK low 5.5 5.5
t Setup time Data 5.5 5.5 ns
SU pefore CLK! PRE or CLR inactive 2 2
th Hold time, data after CLK! 0 o] 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 SN54AS109 SN74AS109 VUNIT
MIN_TYPT MAX | MIN TYP! mMAX
ViK Vee =45V, If = ~18 mA -1.2 -1.2 \
Voo Vcc =45Vt055V, Igy = -2 mmA Vee-2 Vee-2 \
VoL Vee =45V, oL = 20 mA 0.25 0.5 0.25 0.5 \
[} Vecc = 5.5V, Vi=7V 0.1 0.1 mA
[{T7] Vee = 5.5V, Vi =27V 20 20 A
CLK or D -05 | -0.5 (/)]
I f——————{ V. =556V, V=04V mA
L [PREorctm | <€ ! 15 15 -
10} Vee = 6.5V, Vp = 225V -30 -112 |} -30 -112 mA )
Icc Ve =55V, See Note 1 11.5 17 11.5 17 mA O
TAll typical values are at Vee =5V, Ta = 25°C. E
* $The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg. o
NOTE 1: Icc is measured with D, CLK, and PRE grounded, then with D, CLK, and CLR grounded. w
switching characteristics (see Note 2) o]
Veec = 45Vtb5V, E
CL = 50 pF,
FROM TO RL = 500 0, %)
PARAMETER L = 5000 unit |
(INPUT) (OUTPUT) Ta = MIN to MAX <
SN54AS109 SN74AS$109
MIN MAX | MIN MAX
fmax 90 105 MHz
1] —_— — 3 8
PLH PRE or TIR Qor@ 3 9 ns
PHL 3.5 11.6 3.5 10.56
1] —= 10 9
PLH CLK Qor@ 3.5 3.5 ns
tPHL 4.5 10.5 4.5 9
NOTE 2: For load circuit and voltage waveforms, see page 1-12.
TExas 2-89
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TYPES SN54ALS112A, SN54AS112, SN74ALS112A, SN74AS112
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

D2661, APRIL 1982—REVISED DECEMBER 1983

@ Fully Buffered to Offer Maximum Isolation from SNS4ALS112A, SN54AS112 . . . J PACKAGE
External Disturbance SN74ALS112A, SN74AS112 . . . N PACKAGE
® Package Options Include Both Plastic and Ceramic (TOP VIEW)
Carriers in Addition to Plastic and Ceramic DIPs. 1eik [fF Tveld vee
© Dependable Texas Instruments Quality and Reliability 1k[2 1s[J1CR
1JOs  14J 2CIR
1PRE[le  13[d 2cLK
TYPE TYPICAL MAXIMUM ;:(52:;;'}:’:;” ER ieds  12d 2k
CLOCK FREQUENCY 1ale nd2y
PER FLIP-FLOP 2G [: 7 10 D 2PRE
‘ALS112A 50 MHz 6 mwW
‘AS112 175 MHz 95 mW GNDLls _ ell2a
description SN54ALS112A, SN54AS112 . . . FHPACKAGE
These devices contain two independent J-K negative-edge- SN74ALS112A, SN74AS112 . . . FN PACKAGE
triggered flip-flops. A low level at the Preset or Clear inputs sets (TOP VIEW)
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 X ol5
inputs meeting the setup time requirements are transferred to the 35 5—’ Lz) é’ 8
outputs on the negative-going edge of the clock pulse. Clock I T
triggering occurs at a voltage level and is not directly related to 321 .
the rise time of the clock pulse. Following the hold time interval, 1J (14 18{] 2CLR
data at the J and K inputs may be changed without affecting the 1PRE [15 17 (] 2CLK
levels at the outputs. These versatile flip-flops can perform as NC [J6 18 JNC
toggle flip-flops by tying J and K high. 1ap7? 15 (] 2K
The - SNB4ALS112A and SN54AS112 are characterized for afls (2

operation over the full military temperature range of —55°C to
125°C. The SN74ALS112A and SN74AS112 are characterized lol=) % =1 17,
for operation from 0°C to 70°C. NZgzo < -
FUNCTION TABLE NC — No internal connection D
INPUTS OUTPUTS &)
PRE CIR CK J K| a @ logic symbol <
L H X X X H L (&)
H L X X X L H 17RE Bl
L L X X X | H* o one 81y 5 10 «
H H ! L L Q Qg 1oLk Alesh oy <
H H ! H L H L w2 1K e 16 g ()
H H 1 L H L H 150 D8 =4
H H ) H H TOGGLE . opRE 10 ) <
H H H X X [ g Qo BRI |9 2
2CLK L’ﬂh? (%7]
*The output levels in this configuration are not guaranteed to meet the minimum levels 2K (Lz'_ Mﬂ_ 20 -l
for Vg if the lows at Preset and Clear are near Vi maximum. Furthermore, this 2CLR Ha ' <
configuration is nonstable; that is, it will not persist when either Preset or Clear returns
to its inactive (high} level, Pin numbers shown are for J and N packages.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPIY VOIBEE, VG - -t v v vttt ettt ettt e e e 7V
INPUL VORAGE . . . ot e e e e e e e 7V
Operating free-air temperature range:SN54ALS112A, SNS4AS112 . ... ................ —-55°C to 125°C
SN74ALS112A, SN74AS112 ... ... ... it 0°C to 70°C
StOrage tEMPErature FANGE . . .. v e v v v et et et e ettt e e et ettt e e —65°C to 150°C
Copyright © 1982 by Texas Instruments Incorporated
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TYPES SNB4ALS112A, SN74ALS112A
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

recommended operating conditions

SNG54ALS112A SN74ALS112A 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 \J
ViL Low-level input voltage 0.8 0.8 \
loH High-leve! output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
felock Clock frequency o] 25 o] 30 | MHz
PRE or CLR low 15 10
tw Pulse duration CLK high 20 16.5 ns
CLK low 20 16.5
¢ Setup time Ea _ 25 22 ns
SU pefore CLKI PRE or CLR inactive 22 20
th- Hold time, data after CLK} 0 0 ns
TA Operating free-air temperature -55 125 o] 70 °Cc

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

PARAMETER : TEST CONDITIONS SNSIALST12A SN74ALS112A UNIT
MIN TYPT  MAX | MIN TYPT  MAX
Vee =45V, I} = =18 mA -1.5 -1.5 \Y
Vee = 45Vtob55V, loH = -0.4 mA Vee-2 Vee-2 \
Vece = 45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
Vee = 45V loL. = 8 mA 0.35 0.5°
J, K, or CLK 0.1 0.1
F—————1 V =55V, . V=7V A
PRE or CLR cc ! 0.2 02| ™
J, K, or CLK 20 20
> | === Vcc =55V, V) =27V A
- | M [FREorcm ce : 40 50 | *
o | J, K, or CLK Ver = 5.5V Vi = 04V -0.2 | -02 |
> L | PREorCIn cc=se = ~0.4 20.4
> Io* Vee = 5.5V, Vo = 2.25V -30 -112 | -30 -112 | mA
(w) Icc Vee = 5.5V, See Note 1 2.5 4.5 2.5 4.5 mA
> 1Al typical values are at Veg = 5V, Ta = 25°C.
m $The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, los.
o NOTE 1: Icc is measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR grounded.
5 switching characteristics (see Note 2)
(@) VoG = 45V 1055V,
c Cy = 50 pF,
:l FROM TO RL = 500 Q.
PARAMETER B ' UNIT
7] (INPUT) (OUTPUT) TA = MIN to MAX
SN54ALS112A SN74ALS112A
MIN MAX | MIN MAX
fmax 25 30 MHz
t —_— - 3 20 3 15
PLH PRE or CLR QorQ ns
tPHL 4 22 4 18
t — 3 18 3 15
PLH CLK Qor@ ns
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 AND PRESET

recommended operating conditions

SN54AS112 SN74AS112 UNIT
MIN NOM MAX | MIN NOM MAX
Vce  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 mA
loL Low-level output current 20 20 mA
felock Clock frequency 0 0 MHz
PRE or CLR low
tw Pulse duration CLK high ns
CLK fow
¢ Setup time Ea ns
SU pefore CLKI PRE or CLR inactive
th Hold time, data after CLK! ns
TA Operating free-air temperature - 55 125 0 70 °cC

electrical characteristics over recommended operating free-air t

emperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS SN54A8112 SN74AS112 UNIT
MIN_TYPT MAX | MIN TYPT mAX
VIK Vee = 45V, I} = —18 mA -1.2 -1.2 \
VOH Vee =45V1055YV, oy = -2mA Vee-2 ) Vee-2 \
VoL Vee = 45V, . loL = 20 mA 0.35 0.5 0.35 0.5 \
Jor K 0.1 0.1
I PREorCLR | Vgc = 5.5V, Vi=7V 0.5 0.5 | mA
CLK 0‘5 0.5
JorK 0.02 0.02
[ PRE or CLR | Vcc = 5.5V, Vi =27V 0.1 0.1 | mA 175}
CLK 0.1 0.1 =
JorK -1 -1 5
I PREor CLR | Veg = 5.5V, Vi =04V -5.5 —-5.5 mA O
CLK -5 -5 o
g * Vee = 6.5V, Vo = 2.25 V -30 -112 | -30 -112 | mA 6
Icc Vee = 5.5V, See Note 1 38 38. mA
NOTE 1: Icg is measured with D, CLK, and PRE grounded, then with J, K, CLK, and PRE grounded, with K, K, CLK, and CLR grounded. 2
switching characteristics (see Note 2) : o
Vec = 45V 1055V, 2
CL = 50 pF, <
FROM TO RL = 500 @,
PARAMETER unt| D
(INPUT) (OUTPUT) Ta = MIN to MAX -
SN54AS112 SN74AS8112 <
MIN TYPT MAX MIN TYPT MAX
fmax ' 175 175 MHz
1 _ = —
TLH PRE or CLR Qord 3 3 ns
tPHL 4 4
1] — 3 3
PLH CLK Qor@ ns
tPHL : 4 4
TAll typical values are at Vee = BV, Ta = 26°C.
#The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
NOTE 2: For load circuit and voltage waveforms, see page 1-12.
Additional inf ion on these prod can be obtained from the factory as it becomes available.
PRODUCT PREVIEW
This page contains inf: i duct und
devubpvgnml.n‘l'ex:x l::w“::m::‘: ‘::x:r:: t:- ﬁ:h( :; TE-XAS 2-93
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TYPES SN54ALS113A, SN54AS113, SN74ALS113A, SN74AS113
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET

D2661, APRIL 1982—REVISED DECEMBER 1983

Fully Buffered to Offer Maximum lsolation from SN54ALS113A, SN54AS113 . . . J PACKAGE
External Disturbance SN74ALS113A, SN74AS113 . . . N PACKAGE
" Package Options Include Both Plastic and Ceramic {TOP VIEW)
Carriers in Addition to Plastic and Ceramic DIPs. 1k (1 Urajvee
Dependable Texas Instruments Quality and Reliability 1K[2  13[J2CK
1J E 3 12fJ2kK
TYPICAL POWER 1PRE[Jsa 1102y
TYRE Z:Zfﬁn"gﬁmﬂ DISSIPATION 10[]s  10[]2PRE
PER FLIP-FLOP 1Q[e s[]2Q
‘ALS113A 40 MHz (C| = 15 pF) 6 mW GND []7 s[]2a
‘AS113 1756 MHz (C|_ = 50 pF) 95 mW
description SN54ALS113A, SN54AS113 . . . FH PACKAGE
These devices contain two independent J-K negative-edge- SN74ALS113A, SN(?I_‘:)?,SJI‘IE?N) - - FN PACKAGE
triggered flip-flops. A low level at the Preset input sets the
outputs regardless of the levels of the other inputs. When Preset ' ] oY
(PRE) is inactive (high), data at the J and K inputs meeting the 29 9OR
setup time requirements are transferred to the outputs on the G s o f g o
negative-going edge of the clock pulse. Clock triggering occurs at 321
a voltage level and is not directly related to the rise time of the 1474 18[] 2K
clock pulse. Following the hold time interval, data at the J and K E H 4 “17(JNC
inputs may be changed without affecting the levels at the 1PRE]) 6 18{] 2
outputs. These versatile flip-flops can perform as toggle flip-flops NC 7 15] NE__
by tying J and K high. 1aljs 14{] 2PRE

9 13
The SN54ALS113A and SN54AS113 are characterized for e
operation over the full military temperature range of —55°C to 19 % % lg zgs
125°C. The SN74ALS113A and SN74AS113 are characterized o g_’
for operation from 0°C to 70°C. NC — No internal connection —
>
Q
2
. o
FUNCTION TABLE logic symbol n
____INPUTS OUTPUTS pae Alesrs ) <
PRE CLK J K| a @ u 2 1 F—— 10
L X X X|H L ok Aesber ® (]
H P L Loy @ k2T 1 2
H | H L | H L spae 100 9 <
H y L Hl vt H 2 % 7))
e
H i H H | TOGGLE LK oy b E 8 5 |
H H X X |Q Qp K — <
Pin numbers shown are for J and N packages.
absolute maximum ratings over operating free-air temperature range {unless otherwise noted}
SUPPlY VOIAGE, VO G+ ot vt ettt et e e e e s 7V
INPUL VOIAgE . . . ottt e e e e e e 7V
Operating free-air temperature range:SN54ALS113A, SNB4AS113 . ................... —-55°C to 125°C
SN74ALS113A, SN74AS1T13 ... ... ... . ... 0°C to 70°C
Storage temperature range . .. .. ... et e mut e e —-65°C to 150°C
Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS113A, SN74ALS113A
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-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 \
ViL Low-level input voltage 0.8 0.8 A2
loH High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
fclock Clock frequency (o] 25 0 30 MHz
PRE low 15 10
tyw Pulse duration CLK high 20 16.5 ns
CLK low 20 16.5
. Setup time Ea 25 22 ns
SU before CLK4 PRE inactive 22 20
th Hold time, data after CLKV [o] (4] ns
TA Operating free-air temperature -65 125 o] 70 °C

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

TeExAas
INSTRUMENTS
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PARAMETER TEST CONDITIONS SNSAALS113A SN74ALST13A UNIT
MIN _TYP? MAX | MIN _TYPT MAX
. VK Vee = 4.5V, I = —18 mA -1.5 -1.5 \2
VoH Vce = 45Vto55VY, IoH = —0.4 mA Vee-2 Veg-2 \
v Vee =45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
- oL Vee = 4.5 V. loL = BmA 035 05
2 J, K, or CLK 0.1 0.1
| e \Z =55V, Vi=7V A
! PRE cc =5 ! 0.2 o2 | "
J, K, or CLK 20 20
IE iy PRE Vee = 5.5V, V=27V 20 70 rA
» J. K, or CLK —0.2 -0.2
- =" Vce = 5.5V, Vi =04V - - A
> L IPRe cc ! ~0.4 o4 | "
2 Io* Vee = 6.5V, Vp = 2.25V -30 -112 | ~30 -112 mA
U Icc Vee =55V, See-Note 1 25 4.5 25 4.5 mA
> TAIl typical values are at Voc = 5V, Tp = 25°C.
m tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
o NOTE 1: Igg is measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR grounded.
5 switching characteristics (see Note 2)
(2] Veec = 45Vto55YV,
E Cp = 50 pF,
- ‘FROM TO = 500 Q,
PARAMETER UNIT
(72] (INPUT) {OUTPUT) TA = MIN to MAX
SN54ALS113A SN74ALS113A
MIN MAX | MIN MAX
fmax 25 30 MHz
tpLH _— = 3 17 3 14
PRE QorQ
tPHL or 7 20| 4 6] ™
1 — 3 18 3 15
PLH cLk 0or@ ns
tPHL 5 23 5 19
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 FLIP-FLOPS WITH PRESET

recommended operating conditions

SN54AS113 SN74AS113 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 \'
ViL Low-level input voltage 0.8 0.8 \
I0H High-level output current -2 -2 mA
loL Low-level output current 20 20 mA
fclock Clock frequency (o] . o] MHz
PRE low
tw Pulse duration CLK high ns
CLK low
tsu Setup time Ea ns
before CLK| PRE inactive
th: Hold time, data after CLK! ns
Ta Operating free-air temperature ~55 125 0 70 °Cc
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54AS113 SN74AS113
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
VIK Vee = 4.5V, I = -18 mA -1.2 -1.2 \
VOH Ve =45Vt05.5V, Ipy = -2 mA Vee-2 Vee-2 \
VoL Ve = 45V, loL = 20 mA 0.35 0.5 0.35 0.5 \4
JorK 0.1 0.1
n o {PRE Vee = 5.5V, V=7V 05 0.5 | mA
CLK 0.5 0.5
JorK 0.02 0.02 7))
i | PRE Vee = 5.5V, V=27V 0.1 0.1 ] mA -
CLK 0.1 0.1 -
JorK -1 -1 =
i PRE Vee = 5.5V, V| =04V -5.5 -5.5 mA 2
CLR -5 -5 —
io* Vece = 6.5V, Vp = 225V -30 -112 | -30 -112 mA o
Icc . Vee = 5.5V, See Note 1 38 38 mA (/)]
NOTE 1: Igg is measured with D, CLK, and PRE grounded, then with D, CLK, and CLR grounded. <
switching characteristics (see Note 2) g
Vg = 45Vte55YV, <
CL = 50 pF, (7)]
FROM TO RL = 500 Q, -l
PARAMETER (INPUT) {OUTPUT} Ta = MIN to MAX uNIT <
SN54AS113 SN74AS113
MIN TYPT MAX [ MIN TYPT MAX
fmax 1756 175 MHz
IPLH PRE Qor@ 3 3 ns
PHL 4 4
1PLH CLK Qor@ 3 3 ns
IPHL 4 4
TAll typical values are at Vee = 5V, Ta = 26°C.
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
NOTE 2: For load circuit and voltage waveforms, see page 1-12.
Additional infor on these prod can be obtained from the factory as it becomes available.
PRODUCT PREVIEW
Govelopmont, Toxes Insiramanes vsarves he ight t TExAs 2-97
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TYPES SN54ALS114A, SN54AS114, SN74ALS114A, SN74AS114
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

D2661, APRIL 1982—REVISED DECEMBER 1983

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

Pl
TYPICAL MAXIMUM TYPICAL POWER

TYPE DISSIPATION
CLOCK FREQUENCY PER FLIP-FLOP

‘ALS114A 40 MHz (C| = 15 pF) 6 mW

‘AS114 176 MHz (C|_ = 50 pF) 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

SN54ALS114A, SN54AS114 . . . J PACKAGE

SN74ALS114A, SN74AS8114 . . .

N PACKAGE

(TOP VIEW)

tr [
1k O
19 O
1PRE [
10 [
13 [
GND [

1 Uha
13
12
1
10
9
8

~N O Ss LN

SNB54ALS114A, SN54AS114 . . .
SN74ALS114A, SN74AS114 . . .

FH PACKAGE
FN PACKAGE

(TOP VIEW)

¥
-
3

[2ed

—J
o Q
- 2
- -
21

Ovee

019

p°4
.
o
-

18 ] 2K
17 [ NC
16[]2J
15 (] NC
(] 2PRE

toggle flip-flops by tying J and K high.

9
The SN54ALS114A and SN54AS114 are characterized for Ig
operation over the full military temperature range of —55°C to
125°C. The SN74ALS114A and SN74AS114 are characterized

for operation from 0°C to 70°C. NC — No intemal connection

FUNCTION TABLE .
logic symbol

ALS AND AS CIRCUITS H

INPUTS OUTPUTS
PRE CLR CLK J K Q Q R (1) R
L H X X X H L ax 43 c1
H L X X X L H @
o
L L X X X | He  we ’F'ff @) fJ —‘(—3 12
H H [’ L L Qo Qg 2 ® P~—— 10
H H ' H L H L (10)
2PRE ——Lom
H H ' L H L H PYRpLLL —‘% b
H H ' H H TOGGLE gk 42 P~—— 20
H H H X X Qo Qp
i
*The output levels in this configuration are not guaranteed to meet the minimum levels for Pin numbers shown are for J and N packages.
VoH if the lows at Preset and Clear are near V)_maximum. Furthermore, this configuration
is nonstable; that is, it will not persist when either Preset or Clear returns to its inactive
(high) level.
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPlY VORAGE, VO G o vt vttt e e e e 7V
INPUL VOIAGE . o . et et e e e e e 7V
Operating free-air temperature range:SN54ALS114A, SN64AS114 ... ... ... ... ..., —-55°C to 125°C
SN74ALS114A, SN74AS114 . .. .. ... ..o 0°C to 70°C

Storage temperature range

Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS114A, SN74ALS114A
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

recommended operating conditions

SN54ALS114A SN74ALS114A UNIT
MIN NOM MAX MIN NOM MAX
Vce  Supply voltage 4.5 5 5.5 4.5 5 5.5 \4
Vi High-level input voltage 2 2 \
VL Low-level input voltage 0.8 0.8 \
10H High-level output current -0.4 -0.4 | mA
loL Low-level output current 4 8 mA
felock 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 ns
SU pefore CLKI PRE or CLR inactive 22 20
th Hold time, data after CLK! [o] o] ns
Ta Operating free-air temperature -55 125 (o] 70 °C

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

SN54ALS114A SN74ALS114A
PARAMETER TEST CONDITIONS UNIT
MIN _TYPT mAX [ min TYPT MAX
ViK Vee = 4.5V, | = —18 mA -1.5 -1.5 v
VoH Vee = 45Vt055V, IoH = —0.4 mA Vee-2 Vee—2 \
Vee = 45V, loL = 4 mA 0.25 0.4
VoL cc oL m v
Vce = 45V, loL = 8 mA 0.35 0.5
J, K, or CLK 0.1 0.1
1 Vee = 5.5V, Vi=7V A’
! PRE or CLR cc = 55 t=7 0.2 0z | "
| J, K, or CLK Ver = 5.5V Vi = 2.7V 20 20 A
M IPREor CIR cc =55V == 20 20 | *
J, K, or CLK -0.2 -0.2
1 — =55V, =04V A
L [PREorCIR Vee = 5.5 Vi=0 04 04 | "
o} Vee = 5.5V, Vg = 2.25 V -30 -112 | -30 -112 | mA
lcc Vee = 5.5V, See Note 1 2.5 4.5 2.5 4.5 mA
TAll typical values are at Veeg = 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, |OS~
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)

2-100

Veec =45Vt 55V,
CL = 50 pF,
PARAMETER FROM To = 5004, uNIT
{INPUT) (QUTPUT) = MIN to MAX
SN54ALS114A SN74ALS114A
MIN MAX MIN MAX
fmax 25 30 MHz
— - 2
tPLH PRE or CLR QorQ 3 0 3 15 ns
tPHL 4 22 4 186
— 1 1
IPLH CLK Qor@ 3 8 3 31
tPHL 5 23 5 19
NOTE 2: For load circuit and voltage waveforms, see page 1-12.
Texas
INSTRUMENTS
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TYPES SN54AS114, SN74AS114
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

recommended operating conditions

SN54AS114 SN74AS114 UNIT
MIN NOM MAX [ MIN NOM MAX
Vee  Supply voltage 4.5 5 5.5 4.5 5 5.5 Y
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 A"
loH High-level output current -2 -2 mA
loL 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
tu Setup time Et.a . ns
before CLKI PRE or CLR inactive
th Hold time, data after CLK! ns
TA Operating free-air temperature -55 125 0 70 °C

electrical characteristics

over recommended operating free-air temperature range

(unless otherwise noted)

SN54AS114 SN74AS5114
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
VIK Vece =45V, I = -18 mA -1.2 -1.2 \
VoH Vee =45V1055V, Igy = -2mA Vee-2 Vee -2 \
VoL Vee =45V, loL = 20 mA . 0.35 0.5 0.35 0.5 \
JorK 0.1 0.1
PRE 0.5 0.5
] R | Vcc = 5.5V, Vi=7V 1 ] mA (7))
CLK 1 1 t
JorK . 0.02 0.02 )
PRE 0.1 0.1 &)
hH R Vee = 5.5V, V=27V 0.2 0.2 mA E
CLK 0.2 0.2 (&)
JorK -1 -1 7))
M .ZH%; Vee = 6.5V, - V=04V _1?:2 _1?:2 mA <
CIK —10.5 ~105 o
10} Vee = 5.5V, Vo = 2.25 V -30 -112 | -30 -112 | mA =
Icc Vege = 5.5V, See Note 1 38 38 mA <
TAll typical values are at Vog = 5V, Ta = 25°C. . ) 2
#The output conditions have been chosen to produce a current that closely approximatgs one half of the true short-circuit output current, igs. <
NOTE 1: Igg 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.
PRODUCT PREVIEW
This page contains information on a product under TEXAS g
development. Texas Instruments reserves the right to lNS’l‘RUMENTS 2-1 01

change or discontinue thls product without notice.
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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)

Ve = 45Vt 55V,
CL = 50 pF,
FROM TO Ry = 500 Q,
PARAMETER
(INPUT) (OUTPUT) Ta = MIN to MAX UNIT
SN54AS114 SN74AS114
MIN TYP! MAX | MIN TYPT MAX
fmax 175 175 MHz
t — —
PLH PAE or CLR Qor@ 3 3 ns
tPHL 4 4
t —
PLH CLK Qor@ 3 3 ns
tPHL 4 4

TAll typical values are at Vge = 5V, Ta = 25°C.
NOTE 2: For load circuit and voltage waveforms, see page 1-12.

SL1INJYIO SV ANV SV !

PRODUCT PREVIEW

This page contains information on a product under
2-1 02 development. Texas Instruments reserves the right to
change or discontinue this product without notice.
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TYPES SN54ALS131, SN54AS131, SN74ALS131, SN74AS131
3-LINE TO 8-LINE DECODEHSIDEMULTIPLEXERS WITH ADDRESS REGISTERS

D2661, APRIL 1982—REVISED DECEMBER 1983

Combines Decoder and 3-Bit Address Register . SN54ALS131. SN54AS131 . . . J PACKAGE
o i SN74ALS131, SN74AS131 . .. N PACKAGE
Incorporates 2 Enable Inputs to Simplify Cascading  (TOP VIEW)
® Package Options Include Both Plastic and Ceramic
Chip Carriers in Addition to Plastic and Ceramic Ay Uisp vee
DIPs B[]2 1sQdvo
ClL]3 14{1Y1
® Dependable Texas Instruments Quality and CLKE 4 13 % v2
Reliability G2[0s  1201vs
L Gi[Je 11Jva
description v7lz  10{ys
The ‘ALS131 and ‘AS131 are three-line to eight-line GND[Js _ of]ve

decoders/demultiplexers with registers on the three address
inputs. When the clock input (CLK) goes from low to high,
the ‘ALS131 and ‘AS131 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, G1 and G2, control the state of the outputs
independently of the select or CLK inputs. All of the outputs
are high unless G1 is high and G2 is low. The ‘ALS131 and
‘AS131 are ideally suited for implementing glitch-free
decoders in strobed (stored-address) applications in bus-
oriented systems.

SN54ALS131, SN54AS131 . . . FH PACKAGE
SN74ALS131, SN74AS131 . . . FN PACKAGE
(TOP VIEW)}

The SN54ALS131 and SN54AS131 are characterized for 5
operation over the full military temperature range of —55°C 2
to 125°C. The SN74ALS131 and SN74AS131 are )
characterized for operation from 0°C to 70°C. "2
NC — No internal connection 5
. . Q
logic symbols (alternatives) o0
&)
. (a4 Xy DMUX [7,)
ek _bce ‘ T SLL. A S <
. - ok (15) Yo w51 a
——18D 1 il
2 1y I Py B P 2
— 2 b~
o3 2~ v, 2| C L 3) o <
3 ﬁ Y3 c (3) 2 2} 12) Y2 N
-]
: sy, T <
g1 8 L (10) P| SLLLRVA .
=, (5] EN 8 (0 e e8| & . (10)
G2 ——I4 iy = Y6 . 5 o Y5
o S 62 epP~—ve
7 >(7—) Y7
Pin numbers shown are for J and N packages.
Copyright © 1982 by Texas Instruments Incorporated
I Texas 2-103
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TYPES SN54ALS131, SN54AS131, SN74ALS131, SN74AS131
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS

quic diagram (positive logic)

S1INJHID SV ANV SV !

= (5)
ENABLE G2
INPUTS o (6) —] (15) Yo
| (14)
- | Y1
CLK (4) [
=
4
A n 1D peeed DH—VS
DATA
t+Ppc P :),ﬂ, ” OUTPUTS
Ya
SELECT (2) | (10)
INPUTS 8 ® # | ve
[ 2 >l
= 9 Y6
[
¢ (3) . 0 —3 (7) v7
Lopct p—
Pin numbers shown are for J and N packages.
FUNCTION TABLE
INPUTS
CLK| ENABLE| SELECT OUTPUTS
Gl G2{C B A|Y0O Y1 Y2 Y3 Y4 Y5 Y6 Y7
XIX H|X X X|H H H H H H H H
XjL XX X X|/H H H H H H H H
t[H LJL L LfL H H H H H H H
t|/H L|L L H|H L H H H H H H
t|/H L|IL H LfH 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 Lt L|H H H H L H H H
t+1{H L|H ¢t 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)
SUPPIY VOIAGE, VO vttt ettt et e et et e e e e e e e e e
Input voltage . . . ... ..o e e e
Operating free-air temperature range: SN54ALS131, SN64AS131 .................... -55°C to 125°C
. ’ SN74ALS131, SN74AS13T . .. ... ittt i,
S0rage tBMPEIaIUIE. . . . o ottt et ittt e ettt e e e e e e e -65°C to 150°C

0°C to 70°C

2-104 TEXAs
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

128



TYPES SN54ALS131, SN74ALS131
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS

recommended operating conditions

SN54ALS131 - SN74ALS131 UNIT A
MIN NOM MAX MIN NOM MAX
vVee Supply voltage 4.5 5 5.5 4.5 5 5.5 \"
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \4
IoH High-level output current ~-0.4 -0.4 mA
loL Low-level output current 4 8 | mA
fclock  Clock frequency 0 40 0 50 | MHz
tw Pulse duration rCLK high 12,5 Lk . ns
{CLK low 12.5 10
tsu Setup time at A, B, and C before CLK 1 15 10 ns
th Hold time at A, B, and C after CLK t )] (o] ns
TA Operating free-air temperature -55 125 o] 70 °C

electrical characteristics over recommended operating free-air temperature range

{unless otherwise noted)

SN54ALS131 SN74ALS131
PARAMETER TEST CONDITIONS UNIT
MIN _TYPT MAX | MIN TYPT mMAX
VIK Vee =45V, Il = =18 mA -1.5 -1.5 \
VOH Veg =45Vtob5YV, Igpy = ~0.4 mA Vee-2 Vec-2 \
v Vce = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4 v
oL Ve = 45V, oL = 8 mA 035 05
[ Vce = 55V, Vi=7V 0.1 0.1 mA =g
[ Vce = 5.5 V, V| =27V 20 20 | pA | 2 ’
C Vee = 5.5V, Vi =04V -0.1 -0.1 mA
io¥ Vce = 65V, Vo = 2.25 V ~30 112 | -30 —112 | mA w
Icc Vee = 5.5V : 5 1 5 11 | mA ':
— : )
Alt typical values are at Vgc = 5V, T = 25°C. o
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgs. m
switching characteristics (see Note 1) g
Vge =45Vt 55V, 0
CL = 50 pF, 2
FROM TO R = 600 0,
PARAMETER L UNIT <
(INPUT) (OUTPUT) Ta = MIN to MAX 73
SN54ALS131 SN74ALS131 —
MIN MAX | MIN MAX <
fmax 40 50 “ | MHz
8 28 8 25
{PLH CLK Y ns
tPHL 7 24 7 20
7 24 7 20
{PLH G1 Y ns
tPHL 6 20 6 17
tpLH T2 v 5 18 5 15 ns
tPHL ) 5 18 5 15
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
TEXAs 2-105
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TYPES SN54AS131, SN74AS131
3-LINE TO 8-LINE 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 \Y
ViL Low-level input voltage 0.8 0.8 \
IOH High-level output current -2 -2 | mA
loL Low-level output current 20 20 [ mA
fclock  Clock frequency MHz
CLK high

tw Pulse duration } CLK lolsv ns
tsy Setup time at A, B, and C before CLK 1 ns
th Hold time at A, B, and C after CLKt ns
TA Operating free-air temperature ) —-55 125 0o 70 °C

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

SL1lINJYID SV ANV STV !

. SN54AS131 SN74AS131
NIT
PARAMETER ) TEST CONDITIONS MIN_ TYPT MAX | MIN TYPT MAX Ui
VIK Vee = 4.5V, I} = =18 mA -1.2 —=1.2 \
VoH Vce =45Vto55Y, Ipy= -2mA Vee-2 Vee-2 \%
VoL Vee = 45V, loL = 20 mA 0.35 0.5 0.35 0.5 \2
h) Vece = 5.5V, V=7V mA
IH Vee = 6.5V, V=27V #A
I Vee = 6.5V, - Vi =04V . mA
lot Vece = 5.5V, Vg = 2.25 V -30 -112 | -30 -112 mA
Icc Veeg =65V 16 16 mA
tan typical values are at Voo = 65V, Tp = 25°C.
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
switching characteristics (see Note 1) .
Vee =45Vto55V,
7 CL = 50 pF,
FROM TO0 RL = 500 0, -
PARAMETER I
{INPUT) (OUTPUT) Ta = MIN to MAX unIT
SN54AS131 SN74AS131
. MIN TYPT MAX | MIN TYPT MAX
fmax MHz
1| . o
PLH CLK Y 5.4 5.4 ns
tPHL 5.3 5.3
1] . 2
FLH G1 Y 6.2 i ns
tpHL 5.6 5.6
k¢ -, 5.4 5.4
PLH G2 Y , ns
tPHL 5.3 5.3

TAll typical values are at Ve = 6V, Tp = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.

PRODUCT PREVIEW
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TYPES SN54ALS133, SN74ALS133
13-INPUT POSITIVE-NAND GATES

D2661, APRIL 1982—REVISION DECEMBER 1983

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

Dependable Texas Instruments Quality

and Reliability
description ' : SN54ALS133 . .. J PACKAGE
These devices contain a single 13-input NAND gate. SN74ALS133 . IE\’:I PACKAGE
They perform the boolean functions in positive logic: (TOP VIEW)
Y = ABCDEFGHIJKLM Al UsPvee
Y = A+B+C+D+E+F+G+H+T+J+K+L+M 8Lz 1s0m
- _ cs L
The SNB4ALS133 is characterized for operation s 13dk
over the full military temperature range of —55°C to E ES 12D J
125°C. The SN74ALS133 is characterized for F e 1d
operation from 0°C to 70°C. G[7 1wJH
GND[]s o[] Y

FUNCTION TABLE

T
INPUTS A THRUM ouTPY
. X SN54ALS133 . . . FH PACKAGE
AllInputs H L SN74ALS133 . . . FN PACKAGE
One or more inputs L H (TOP VIEW)
logic symbol W
=
A (1) Py )
B (2) o
P o
4
p— &)
(5)
E n
(6)
P2 <
¢ N9y o
(10)
H 2
|.J.1L NC—No internal connection <
J (12) 0
K {(13) —_
L (14) <
" (15)
Pin numbers shown are for J and N packages.
Copyright © 1982 by Texas Instruments Incorporated
2-107

Texas
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN54ALS133, SN74ALS133
13-INPUT POSITIVE-NAND GATES

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

Supply voltage, Vg - o+ v v i v e O 7V
PUL VOAGE . . o ot e e e e PN 7V
Operating free-air temperature range: SN54ALS133 ........ .. . i, —-55°C to 125°C

SN74ALS133 .. it e e e 0°C to 70°C

Storage temperature range

recommended operating conditions

SN54ALS133 SN74ALS133 UNIT
MIN NOM MAX | MIN NOM MAX

Vcc  Supply voltage 4.5 5 5.5 4.5 5 5.5 Vv
VIH High-level input voltage 2 2 \4
ViL Low-leve! input voltage 0.8 0.8 )
loH High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
TA Operating free-air temperature —55 125 (o] 70 °C

electrical characteristics over recommended

operating free-air temperature range (unless otherwise noted)

SN54ALS133 SN74ALS133 .
PARAMETER TEST CONDITIONS MIN _TYPT MAX | WIN TYPT MAX UNIT
VK Veeg = 45V, h = -18 mA ~1.5 -1.5 \
VOH Vee =45V1t0565V lgy = —0.4mA Veg-2 Vee-2 \
VoL Voo = 4.5V, loL = 4 mA 025 04 025 04 |
Vee =45V IoL = 8 mA 0.35 0.5
1 Vee = 5.5V, Vi=7V 0.1 0.1 mA
> WH Veec = 55V, V) =27V 20 20 rA
5 i Vee = 5.5V, V) =04V -0.1 -0.1 mA
[ Vee = 6.5V, Vo = 2.25V ~30 -112 | -30 -112 mA
> IccH Vee = 6.5V, Vi=0V 0.24 0.34 0.24 0.34 mA
% IccL Vee =5.5V, Vp =45V 0.56 0.8 0.56 0.8 mA
TAll typical values aree at Vce = 5V, Ta = 256°C.
> #The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, los-
wn , .
g switching characteristics (see Note 1)
O Vee = 45V 1055V
C CL = 50 pF,
—
= PARAMETER FROM To AL = 5000 UNIT
/2] {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-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES

D2661, APRIL 1982—REVISED DECEMBER 1983

Combines Decoder and 3-Bit Address Latch SNS4ALS137, SNS4AS137 . . . J PACKAGE
I " SN74ALS137, SN74AS137 . . . N PACKAGE
Incorporates 2 Output Enables to Simplify Cascading \TOP VIEW)
Package Options Include Both Plastic and Ceramic
Chip Carriers in Addition to Plastic and Ceramic DIPs ALh Uie Vee
B2 1sdvo
© Dependable Texas Instruments Quality and Reliability cs 14[] Y1
.. GL[]a 130 Y2
description =
P . G2[]s 12[]Y3
The ‘ALS137 and ‘AS137 are three-line to eight-line Gi[Qs 11[Jvs
decoder/demultiplexer with latches on the three address inputs. Y7 [: 7 10 3 Y5
When the latch-gnable input (GL) is low, the ‘ALS137 and ‘AS137 GND [s 9| ]Y6

acts as a decoder/demultiplexer. When GL 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, G1 and G2, control the
outputs independently of the select or latch-enable inputs. All of
the outputs are forced high if G1.is low or G2 is high. The ‘ALS137
and ‘AS137 are ideally suited for implementing glitch-free
decoders in strobed (stored-address) applications in bus-oriented
systems.

SN54ALS137, SN64AS137 . . . FH PACKAGE
SN74ALS137, SN74AS137 . . . FN PACKAGE
(TOP VIEW)

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 0°C to 70°C.

172]
-
—
NC — No internal connection O
c
)
7]
logic symbols (alternatives) <
— XIY DMUX 2
4 — 4
GL_LLD Cc8 N oL c3 <
(15}
A i 8D It ° Yo {15}
2 ] SRV n op{¥yo 7))
8 2 13) A go_|9 L (18) -l
c (3)- 2P—v2 8 (2) Gg 1] v Y1t <
4 7
=
- sy, ap~12ys
{6)
61— N | LRV " = P LI RV
a2, 48 g
g2 ot ve G - A SRV
9|
> 7 b () Y7 G2— 6 L‘Lys
e {7 v7
Pin numbers shown are for J and N packages.
Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS137, SN54AS137, SN74ALS137, SN74AS137
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES

logic diagram (positive logic)

1
PR 8) o,

:

(14)
Y

J

ecl:]:

{

13) v2
SELECT{

INPUTS

1 (12) v3

J

DATA
OUTPUTS

1) va

-
v

o Y5

:

(9)
(4) D \ [ ] ve
LATCH
ENABLE m
7
] URVY
. &2 {5) [ g
OUTPUT
ENABLES {6)
61

Pin numbers shawn are for J and N packages.

S1INJYHID SV ANV SV !

FUNCTION TABLE

INPUTS OUTPUTS
ENABLE |SELECT
GLG1EZCBAYOY‘IY2V3Y4Y5Y6Y7
X X H|XXX{H HHHMHHHH
X L XXX X|H H H H H H H H
L H LjLLLIL H HHHHHH
L H LILLHH L H H H HHH
L H L|LHL(H H L H H HHH
L H LILHH|/H H H L H H H H
L H L|HLL|/H H H H L HHMH
L HLIHLHIH H H H H L HH
L H LIHHLIH H H H H H L H
L H L|HHH/H H H H H H H L
H OH Llxx x Output corresponding to stored

address, L;all others, H

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

Supply voltage, VCC « -+ v v veeiiiiiiiie et e e e e 7V
Input voltage . . . ... e e e e e, Naeeen 7V
Operating free-air temperature range: SN54ALS137, SNS4AS137 .. ... ....... .. ..., —-55°C to 125°C
SN74ALS137,SN74AS137 ... oo i it 0°C to 70°C
STOrage tEMPEIAtUIE . « . . o o vt e et et et e et et et e e et e -65°C to 1560°C
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TYPES SN54ALS137, SN74ALS137
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES

recommended operating conditions

SN54ALS137 SN74ALS137 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 \"
ViL Low-level input voltage 0.8 0.8 v
10H High-level output current -0.4 -0.4 mA
oL Low-level output current 4 8| mA
tw Pulse duration, GL low 15 10 ns
tsu Setup time at A, B, and C before GL! 15 10 ns
th Hold time at A, B, and C after GL! 5 5 ns
TA Operating free-air temperature -55 1256 o] 70 °C

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

SN54ALS137 SN74ALS137 UNIT
PARAMETE TEST ITION
R CONDITIONS MIN _TYPT MAX | MIN TYPT MAX
VIK Vee = 4.5V, lj = —18 mA -1.5 ~1.5 \
VOH vVee =45Vt 55V, Igy = -0.4 mA Vee-2 Vee-2 \%
v Vece = 45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
oL Vee = 4.5V, oL = 8 mA 0.35 05
I Vee = 5.5V, V=7V 0.1 0.1 | mA
4 Vee =565V, Vi=27V 20 20 | uA
It Ve = 5.5V, V=04V -0.1 -0.1 mA
1o¥ Vee = 6.5V, Vo = 225V -30 -112 | -30 -112 | mA
Icc Vec = 6.5V 5 1 5 11| mA _
TAll typical values are at Ve = 5V, Ta = 25°C. "L)
#The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, los. —
-
2
switching characteristics (see Note 1) 6
Veec =45Vto55V, 7
CL = 50 pF, <
FROM TO Ry = 5000,
PARAMETER UNIT
(INPUT) (OUTPUT) Ta = MIN to MAX (]
SN54ALS137 SN74ALS137 2
MIN MAX | MIN MAX <
20
tPLH A, B, C v 5 25 5 ns n
tPHL 6 25 6 20 el
tPLH &2 v 4 15 4 2] <
tPHL 5 18 5 15
tpLH 5 21 5 17
1 Y
tPHL G 5 19 5 5] "™
tPLH — 7 27 7 22
Y
tPHL Gt 7 25 7 20 ns
NOTE.1: For load circuit and voltage waveforms, see page 1-12.
Texas 2-111
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



 TYPES SN54AS137, SN74AS137

3-LINE TO 8-LINE DECODERS/MULTIPLEXERS WITH ADDRESS LATCHES

recommended operating conditions

SN54AS137 SN74AS137 UNIT
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 v
ViL Low-level input voltage 0.8 0.8 \
10H High-level output current -2 -2 | mA
‘ loL Low-level output current 20 20 mA
tw Pulse duration, GL low ns
tsy Setup times at A, B, and C before GL! ns
th Hold time at A, B, and C after GLI ns
TA Operating free-air temperature -55 125 0 70 °C

electrical characteristics over recommended operating free-air temperature range (

unless otherwise noted)

SN54AS137 SN74As137
AM N| UNIT
PARAMETER TEST CONDITIONS MIN_ TYPT  MAX MIN TYPT MAX
VIK Vee =45V, I = -18 mA -1.2 -1.2 \4
VOH Vee = 45Vto65V, Igy = —2mA Vee-2 Vee-2 A
VoL Vee = 45V, loL = 20 mA 0.35 0.5 0.35 0.5 \4
Enable
1 \Y =65V, Vi=7V A
| A B C cc | m
! Enable Ve = 5.5V V=27V WA
H A B, C cc=o=n =4 “
Enable -0.05 -0.05
1 V, =55V, V=04V A
2 I A B, C cc 1=0 ~0.05 ~ —0.05 m
e} . Vee =55V, Vg = 2.25V -30 . —-112 [ -30 —-112 | mA
Icc Vge =55V 16 16 mA
? TAll typical values are at Ve = 5V, Tp = 26°C. -
m tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs.
P  switching characteristics (see Note 1)
=
U Veec =45VtobbV,
> . CL = 50 pF,
FROM TO RL = 500 Q.
PARAMETER UNIT
2] {INPUT) (OUTPUT) Ta = MIN to MAX
O SN654AS137 SN74A8137
— MIN TYPT MAX [ MIN TYPT mMaAX
P 1] 6.6 6.6
(9] tPLH A, B, C Y 7'1 7'1 ns
S PHL =7 52
t - . .
—l PLH G2 Y ns
%) tPHL 5.3 5.3
t, 6.2 6.2
PLH G1 Y ns
tPHL 5.6 5.6
tPLH —_ 5.4 5.4
GL Y ns
tPHL 5.3 5.3
tan typical values are at Voc 5V, Tp = 25°C.
) NOTE 1: For load circuit and voltage waveforms, see page 1-12.
PRODUCT PREVIEW
This page contains Information on a product under
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TYPES SN54ALS138, SN54AS138, SN74ALS138, SN74AS138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

D2661, APRIL 1982—REVISED DECEMBER 1983

o Designed Specifically for High-Speed Memory SN54ALS138, SN54AS138 . . . J PACKAGE
Decoders and Data Transmission Systems SN74ALS138, SN74AS138 . . . N PACKAGE
0 Incorporates 3 Enable Inputs to Simplify Cascading (TOP VIEW)
and/or Data Reception Alh 16 Vee
o Package Options Include Both Plastic and Ceramic B2 sHvo
Chip Carriers in Addition to Plastic and Ceramic DIPs _COs v
G2a[Ja  13dv2
O Dependable Texas Instruments Quality and Reliability G2B[s 12[dv3
Gi1 Qs 11dva
description Y77 1wo[dvs
GND []s 9[1ve

The ‘ALS138 and ‘AS138 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. thzn t.amployed with high-speed SN54ALS138, SNE4AS138 . . . FH PACKAGE
memories utilizing a fast enable circuit, the delay times of these SN74ALS138, SN74AS138 . . . EN PACKAGE
decorders and the enable time of the memory are usually less than (TOP VIEW)

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 inputs 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

cfa+ 18 V1
G2A[]s 17 v2
NC(]s6 16 [ NC

without external inverters and a 32-line decoder requires only one G2s Y7 :5 : Y3 I 2 B
inverter. An enable input can be used as a data input for G1{ls ayva
demultiplexing applications. n
i ~OOoOW =
The SN54ALS138 and SN54AS138 are characterized for > % z > > 5
operation over the full military temperature range of —55°C to O
125°C. The SN74ALS138 and SN74AS138 are characterized for NC—No i .
. —No internal connection E
operation from 0°C to 70°C. 6
2
logic symbols (alternatives)
(]
BIN/OCT DMUX
JRICINEN P o~ vo PRI b o= vo n
21, 18y, g2 Gl N SELLIv i’
o I 7
|, 3, |, 213, <
ap (12) v3 Iy (12) v3
1
& 4 ¢Y4 & a ¢v4
G118 (10) 18| | (0)
@ s ve ) 5 e
G2A— EN - b t® ve G2A—0 N S
g8l | LR G282 o b LI
\
Pin numbers shown are for J and N packages.
Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54AI.S138 SN54AS13B SN74AI.S138, SN74AS138
3-LINE TO 8-LINE DECDDERSIDEMULTIPLEXEHS '

logic diagram (bositive logic)

SELECT , o ’
INPUTS ’i]—)L Y-3
DATA.
R T ) OUTPUTS
-] . S LY Y4 '
— {9) Y6
. G2A .____ﬂ—\ = ) {7 vz
enABLE J G2B 1 :
INPUTS 15) :
1 (6)
' . Pin numbers shown évé for J and N packages.
> FUNCTION TABLE . -
5 ENABLE SELECT QUTPUTS
INPUTS INPUTS :
> Gl G2*|C B . A|Y0 Y1.7Y2.Y3 Y4 Y5 Y6 Y7
2 X H X X X|H H H H H H. H H
o LX PX X X[ H HIH H H-H H H
> H L [t " t ]t H H. H H H H H
(7] H' L L L H|H L H H H H_.H H
o oL (LU W L | H H L H H H H R
— H L L H H|H H H 'L H H H H
X H Lt |H. .t L|H H H_ A L H. H H
(9] H L |H L H|H H H ' H H L H H
E H L |H H -L|#H H H H H. H. L -H
- H. L |H . H B|{H . H H R - H H H L
/2] ST A —
*G2 = G2A+G28
absolute maximum ranngs ‘over operatmg free -air temperature range (unless otherwise noted)
Supply voltage, VCC ........ ) ..... T . PR 7v
INPUE VORAGE . . v . e v vt et e R A, T TN A 7V
Operating free-air temperature range: SN54ALS138 SN54AS138 .......... e ‘—55_°C to 125°C
SN74ALS138, SN74AS138 . ... ...... .......... .. 0°Cto 70°C
Storagétemperaturerange..'..'...............................,.1..'...' ....... —65°C to 150°C -
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TYPES SN54ALS138, SN74ALS138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

recommended operating conditions

SN54ALS138 ' SN74ALS138 UNIT
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 \
I0H High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8] mA
Ta Operating free-air temperature -55 125 0 70 °C

electrical characteristics

over recommended operating free-air temperature range

{unless otherwise noted)

SN54ALS138 SN74ALS138
AMETE! TEST CONDITIONS UNIT
PARAMETER ° MmN TYPT max | min_TYPT mAx
VK Veec.= 45V, I} = =18 mA -1.5 . -1.5 \
VOH Vece = 45Vt0565V, Igy = —0.4 mA Vee-2 Vec-2 \
v Veec =45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
oL Vee = 4.5V, loL = 8 mA 035 05
1] Vee =565V, Vi=7V 0.1 0.1 mA
IiH Ve = 5.5V, Vi =27V 20 20 rA
L Vee =56.5V, Vi =04V -0.1 -0.1 mA
1o+ Vce = 5.5V, Vo = 2.25V -30 -112 | -30 -112 [ mA
Ice Vee =55V 5 10 5 10] mA
TAll typical values are at Vec = 5V, Tp = 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-

: wn
=
>

switching characteristics (see Note 1) (&)
Ve = 45Vt 5.5V, E
CL = 50 pF, &)
FROM TO R = 500 Q, (/5]
PARAMETER UNIT

{INPUT) (OUTPUT) Ta = MIN to MAX <
SN54ALS138 SN74ALS138 fa)
MIN MAX | MIN MAX =
tPLH A B, C Any Y i 2 6 22 ns <

tPHL i v 6 22 6 18
1 P 20 4 17 n
PLH Enable Any Y ns —
tPHL 5 20 5 17 <

NOTE 1: For load circuit and voltage wavelorms; see page 1-12.
TEXAS 2-115
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TYPES SN54AS‘I38 SN74AS13B ‘ ' .
3 I.INE 10 & I.INE DECODERSIDEMULTIPLEXEHS

recommended operating conditions

SN54AS138 SN74AS138 uNIT
FERI R . MIN NOM MAX MIN NOM MAX
Vee o - Supply voitage ¢ e 4.5 5 5.5 4.5 5 5.5 \
VIH High-level input voltage : 2 2 \
CVIL Low-level input voltage = . . . . 0.8 0.8 v
_IoH - High-level output current ... ... . -2 -2| mA
foL . Low-lével output.current 20 20| mA
TA .., Operating free-air temperature ) -55 125 [} 70 °C

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

SL1INJYID SY ANV S1V !

P SN54AS138 SN74AS138
PA Tl . UNIT
S .RAMF ER L L TEST CONDIT|0NS MIN TYPT MAX | MIN TYPT MAX
.. VIK vcc—45v, | =.-18 mA v
. VOH Ve =45Vto55YV, Igy = —2mA Vec-2 Vee-2 \
: VoL - vee =45V, loL = 20 mA 0.35 0.6 0.35 0.5 \4
] Vee = 6.5V, Vi=7V mA
H fVce = 5.5V, V=27V WA
e Jvee =55V, V=04V mA
lo* .. - IVcc.= 55V, Vo = 2.25V -30 -112 | -30 -112 | mA
Ace . ... fVec =65V 13 13 mA
tan typical valués are at Voo = 5V, Tp = 25°C.
$The output conditions have been cr_moksen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
“switching characteristics (see Note 1)
Vec =45Vto55V,
. » CL = 50 pF,
. FROM TQ RL = 500 Q,
PARAME P UNIT
TER (INPUT) (OUTPUT) Ta = MIN to MAX
SN54AS138 SN74AS138
. MIN TYPt Max | MIN TYPT MAX
tPLH 5.6 5.6
A, B C Any Y
tPHL S i 6.1 6.1 ns
tPLH - : 5.8 5.8
nabl Any Y
tPHL , Enable m 55 55 ns
tAll typical values are at VCC 5V, Ty = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
PRODUCT PHEVIEW 12
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TYPES SN54ALS139, SN54AS139, SN74ALS139, SN74AS139
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

D2661, APRIL 1982—REVISED DECEMBER 1983

0 Designed Specifically for High-Speed Memory SN54ALS139, SN54AS139 . . . J PACKAGE
Decoders and Data Transmission Systems SN74ALS139, SN74AS139 . . . N PACKAGE
. " . (TOP VIEW)
0 Incorporates 2 Enable Inputs to Simplify Cascading
and/or Data Reception 16 51 Uie[d vee
. . . . 1Az 152G
0 Package Options Include Both Plastic and Ceramic u
Chip Carriers in Addition to Plastic and Ceramic DIPs 18[}s 14f]2A
o 1vo[s 13028
0 Dependable Texas Instruments Quality and Reliability 1Y1 s 12[] 2vo0
1wv2s  11[d2v1
description 1v3[]7  ro[d2v2
The ‘ALS139 and ‘AS139 circuits are designed to be used in high- GND (|8 o[]2v3
performance memory-decoding or data-routing applications
requiring very short propagation delay times. In high-performance
memory systems, these z.iecoders can be used 19 min.:mize the SN54ALS139, SN54AS139 . . . FH PACKAGE
effects of sY.stem decoding. Wh.en ?mployed with high-speed SN74ALS139, SN74AS139 . . . FN PACKAGE
memories utilizing a fast-enable circuit, the delay times of these (TOP VIEW)
decoders and the enable time of the memory are usually less than
the typical access time of the memory. This means that the PQCRS) 8|o
effective system delay introduced by the Schottky-clamped -~ -Z2>d
a g e e o e
system decoder is negligible. 3 21
The ‘ALS139 and ‘AS139 are comprised of two individual two- 1814 '8 : 2A
line to four-line decoders in a single package. The active-low 1yo s 171128
enable input can be used as a data line in demultiplexing NC{l6 :6 (ne
applications. These decoders/demultiplexers feature fully buffered e s} 2vo
inputs, each of which represents only one normalized load to its 1v2{ls 14 [} 2v1
. P . : p 910111213 .
driving circuit. All inputs are clamped with high-performance R e e
Schottky diodes to suppress line-ringing and simplify system Q % g ‘; ; 7))
design. . : -0 oo [
The SN54ALS139 and SN54AS139 are characterized for NC — No internal connection o
operation over the full military temperature range of —55°C to O
125°C. The SN74ALS 139 and SN74AS139 are characterized for E
operation from 0°C to 70°C. (&)
n
logic symbols (alternatives) <
Q
E
XIY DMUX
w2, oF—*1vo w2l o 1vo 1%2]
w3, 15 v, R -y N S LIV : é
AL PI SSRLIIVY LI o= 4y,
B L/ s 1va
(12) 12)
114) ~——2vo 14 ‘ =20
2A LIPS 2A—— UL
(13 13
m? | AL 2371.;)_.. LI
26—~ | LIPS 25— b (9 ov3
Pin numbers shown are for J and N packages
PRODUCT PREVIEW Copyright © 1982 by Texas Instruments Incorporated
This de itains inf i rodi ind
dovelopment, Toxas Instruments resarves the ight 1o EXAS 2-117
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TYPES SN54ALS139, SI\|54AS139 SN74ALS!39 SI\I74A_S‘I39
DUAL 2-LINE TO 4-LINE DECODERSIDEMULTIP[EXEHS "

FUNCTION TABLE

INPUTS "
ENABLE | SELECT : OU-TP'UTS
G B.A YO Y1.Y2 Y3
H X X |-H H HH
L L L. L.H HH
L L'H | HLHH
L H. L H'HLH
L H H H H.H L
functional block diagram (positive logic)
@ ]
1Y0
= (1) & .
ENABLE 1 - 5
G ~ ® 1Y1
. S e | ©) 1vo
seLect J 1A DC *{>—*' — 7
INPUTS ) o (3) : - 1Y3
o (12) TOUTPUTS
> 2Y0
-
_. (15 o : B
(72] ENABLE 2G ucD SR R— o,
10
o (14) - >_‘g:_-))uzw
> 2A Dc <{>——0 :
n SELECT : ' 9)
INPUTS 2B(13) 2Y3
(@) J
o : ‘
O
c
c-", Pin numbers shown are for J and N packages.
absolute maximum ratings over operating free-air temperature r‘an’g'eA(lJnlAess otherwise noted)
SUPPIY VORAGE, VG « « -+« « v veeeeeeeeaea it e S i e 7V
Input voltage . ... ..o v ittt i i e S R R R R 7V
Operating free-air temperature range: SN54ALS139, SN54AS139 ... .. ... ... ....... ~65°C to 125°C
' SN74ALS139, SN74AS139 ... .. v i 0°C to 70°C
Storage temperature range . . . . . oo vt v it ettt i e e -65°C to 150°C
2-118 TEXAS .
INSTRUMENTS -
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TYPES SN54ALS139, SN74ALS139
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

recommended operating conditions

SN54ALS139 SN74ALS139 UNIT
MIN NOM MAX | MIN NOM MAX

Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \2
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \
IOH High-level output current -0.4 -0.4| mA
loL Low-level output current 4 ‘8| mA
TA Operating free-air temperature -55 125 [0] 70 °C

electrical characteristics

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

. SN54ALS139- SN74ALS139
PARAMETER TEST CONDITIONS UNIT
MIN TYPT maAX MIN TYPT MAX
ViK Vee = 4.5V, = —18 mA -1.5 -15]| V
VoH Ve =45Vto55V, Igpy = ~0.4mA Voo -2 Vee-2 \%
v, Vee =45V, oL = 4 mA 0.25 0.4 0.25 0.4 v
YOL Vce = 4.5V, oL = 8 mA 0.35 05
[} Vee = 6.5V, Vi=7V 0.1 0.1 mA
hH Vee =65V, Vy =27V 20 20 »A
L Vee = 6.5V, Vi =04V -0.1 -0.1 | mA
0% Vee = 5.5V, Vg = 2.25V -30 -112 | -30 -112 [ mA
lce Vege =55V 4.5 4.5 mA
TAll typical values are at Vcc = 5V, Tp = 25°C.
#The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg. w
x =
|
switching characteristics {see Note 1) g
Vgc =45Vto65V, 6
CL = 50 pF,
FROM TO R = 500 Q, (%)
PARAMETER Lt uniT |
- {INPUT) (OUTPUT) Ta = MIN to MAX
SN54ALS139 SN74ALS139 Q
MIN TYPT MAX | MIN TYPT MAX 2
t
PLH AorB Y 10 10 ns <
tPHL 10 10 n
1] = 8 8
PLH G Y ns -
. tPHL 8 8 <4
TAIl typical values are at Vce = 5V, Tp = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
Additional inf on these p can be ined from the factory as it becomes available.
13 .
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TYPES SN54AS139, SN74AS139

DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

recommended operating conditions

SN54AS139 SN74AS139

MIN NOM MAX | MIN. NOM MAX uNIT
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 | mA
loL Low-level output current 20 20 | mA
TA Operating free-air temperature -55 125 o] 70 °C

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

SN54AS139 SN74AS139
PARAMETER TEST CONDITIONS UNIT
MIN _TYPT MAX | MIN TYPT mMAX
VIK Ve =45V, I = -18 mA -1.2 -1.2 \
VOH Vee =45Vt055YV, IpH = -2mA Vee-2 Vee-2 Vv
VoL Ve = 45V, loL = 20 mA 0.35 0.5 0.35 0.5 v
Iy Vee = 5.5V, Vi=7V 0.1 0.1 mA
I Vee = 6.5V, Vi =27V 20 20 A
L Vee = 5.5V, Vi =04V -0.5 -05| ma
Io* Vege = 5.5V, Vo = 2.25V -30 -112 | -30 -112 | mA
Icc Vee = 5.5V 13 13 mA
TAll typical values are at Voo = 5V, Tp = 25°C.
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
‘l"; switching characteristics (see Note 1)
> Ve =45Vtob5V,
2 CL = 50 pF,
FROM TO RL = 500 Q,
v PARAMETER UNIT
(INPUT) {OUTPUT} Ta = MIN to MAX
> SN54AS139 SN74AS139
» MIN TYPT MAX [ MIN TYPT MAX
t 5.5 5.5
Q PLH AorB Y ns
- tPHL 6 6
t - .5 5.
O PLH G Y 5 5 ns
cC tPHL 5 5
w—
-f TAN typical values are at Voe = 5V, Ta = 26°C.
m NOTE 1: For load circuit and voltage waveforms, see page 1-12.
Additional information on these ;;mducts 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

D2661, APRIL 1982 —REVISED DECEMBER 1983

® 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 hig’h 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 QUTPUTS
SELECT STROBE

— Y w
[ B A G
X X X H L H
L L L L D0 DO
L L H L D1 DT
L H L L D2 D2
L H H L p3 D3
H L L L D4 D4
H L H L D5 D5
H H L L p6 D6
H H H L D7 D7

H = high level, L = low level, X = irrelevant
DO, D1 ...D7 = the level of the D respective input

SN54ALS151, SN54AS1561 . . . J PACKAGE
SN74ALS151, SN74AS151 .. . N PACKAGE

(TOP VIEW)
D3|:1 U16:]VCC
p2[]2 1sJpa
p1l]s 14[dDs
po[ls 13[]Ds6

v[s 12{dp7

wllse 1A

Gz o[dB
GND(8 sf]C

SN54ALS151, SN54AS151 . .. FH PACKAGE
SN74ALS151, SN74AS151. .. FN PACKAGE
(TOP VIEW)

NC —No internal connection

logic symbol

7,
oY o
cl
(9) 7
(a)
(3)
(2)
(1)
(15)

:

ow» 0

(5)
. (6) w

D1
D2
D3
D4
DS
D6
b7

N oo aWwWN S0 N

>
£

(13)
(12)

Pin numbers shown are for J and N packages.

Texas
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TYPES SN54ALS151, SN54AS151, SN74ALS151, SN74AS151
1 OF 8 DATA SELECTORS/MULTIPLEXERS

logic diagram (positive logic)

g <{>
5o —
0:'1_/
(3)
D1 h
—__/
p2 2 N\
./
pa i
v (5)
DATA o
INPUTS <F04 (15) . .
|
4
_ (18)
D5 ‘i \
=y
D6 {13) i_\
—
by 121
~ -
> ]
A-ﬂ—DP—_
L
DATA (10}
SELECT < B—DF :
(BINARY) f
c (9)
L !

Pin numbers shown are for J and N packages.

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

Supply voliage, Vee
INPUEVORAGE . . . .ot e
Operating free-air temperature range: SN54ALS151, SN54AS151

SN74ALS151,SN74AS151 ... .. ... .. .. 0°Cto70°C
Storage temperature rANGE « . .« o« v v v e ettt e e e e e -65°Cto 150°C
Texas
INSTRUMENTS
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83

TYPES SN54ALS151, SN74ALS151
1 OF 8 DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN54ALS151 SN74ALS151 UNIT
MIN NOM MAX | MIN NOM MAX

Vce  Supply voltage 4.5 5 5.5 4.5 5 5.5 \%
Vi High-level input voltage 2 2 \4
ViL Low-level input voltage 0.8 0.8 \%
loH High-level output current -1 -2.6 | mA
loL Low-level output current 12 24 | mA
TA Operating free-air temperature —55 125 (0] 70 °C

electrical characteristics over recommended operating free-air temperature range

{unless otherwise noted)

SN54ALS151 SN74ALS151
PARAMETER TEST CONDITIONS UNIT
NDITIO MIN _TYPT MAX | MIN _TYPT MAX
ViK Vee =45V, I = -18 mA -1.5 -1.5 \
Vec = 45Vt055V, gy = -0.4mA Vee-2 Vee—-2
VoH Vee =45V, IoH = —1mA 2.4 3.3 v
Vee = 4.5V, IoH = —2.6 mA 2.4 3.2
v Vee = 45V, loL = 12 mA 0.25 0.4 0.25 0.4 v
oL Vee = 4.5V loL = 24 mA 035 05
N Vee = 5.5V, V=7V 0.1 0.1 mA
{5} Vee = 5.5V, V) =27V 20 20 | uA
L Vee = 5.5V, Vi =04V -0.1 -0.1 mA
o3 Vee = 5.5V, Vp = 2.25V -30 -112 | -30 -112 | mA 7
Ice Vce = 5.5V, Inputs at 4.5 V 7.5 12 7.5 12| mA
TAll typical values are at Vee = 5V, Ta = 26°C. .
3The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg. (D
-
switching characteristics (see Note 1) 5
Vg = 45Vt0565V, (&]
CL = 50 pF. o
FROM TO RL = 600 Q, O
PARAMETER UNIT
(INPUT) {OUTPUT) Ta = MIN to MAX »n
) SN54ALS151 SN74ALS151 <
MIN MAX | MIN MAX
tpLH 4 21 4 18 (a)
PHL A,B.orC Y a 58 3 57 ns >
t 24
PLH A, B, orC w 7 28 7 ns <
tPHL 7 26 7 23 7))
1 3 12 3 10
PLH Any D Y ns =
tPHL 5 18 5 15 < -
tpLH 3 18 3 15
D -
tPHL Ay W 4 18 4 B | "
t — 4 21 4 18
PLH Y ns
tPHL 4 23 4 19
tPLH 'S W 5 23 5 19 ns
tPHL 5 26 5 23~
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
TExAs 2-123
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TYPES SN54AS151, SN74AS151
1 OF 8 DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN54AS8151

SN74AS8151

UNIT
MIN NOM MAX | MIN NOM MAX

Vee  Supply voltage 4.5 5 5.6 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 -12 -15 mA
oL Low-level output current 32 -48 mA
TA Operating free-air temperature -55 125 (4] 70 °C

electrical characteristics over recommended operating free-air temperature range (

unless otherwise noted)

SN54AS8151

SN74AS151

PARAMETER TEST CONDITIONS UNIT
MIN_TYPT MAX | MIN TYPT MAX
Vik Vee = 45V, lj = =18 mA -1.2 -1.2 \
Vec =45Vt0o55V, Ilgg = -2mA Vee=-2 Vec-2
VoH Ve =45V, loH = =12 mA 2.4 3.2 Vv
Vec =45V, IoH = —15 mA 2.4 3.3
\7 =45V, | = 32mA 0.25 0.5
VoL cc oL L v
Ve = 4.5V loL = 48 mA 0.35 0.5
A, B, orC 0.2 0.2
! Vv =55V, V=7V mA
' [All others cc ! 0.1 0.1
A, B, orC 40 40
l Vi =55V, V=27V
M Al others cc ! 20 20 | *
A, B, orC -0.6 -0.6
| V, =55V, V| =04V A
L AWl others cc =55 ! ~0.3 ~0.3 m
1o Vee = 5.5V, Vo = 2.25V -30 -112 | -30 -112 mA
Icc Vee = 6.5V, 26 26 mA
TAll typical values are at Vee =5V, Ta = 26°C.
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
switching characteristics (see Note 1)
Vge =45Vteb55YV,
CL = 50 pF,
FROM T0 RL = 500 Q,
PARAMETER L uNIT
{(INPUT) {OUTPUT) Ta = MIN to MAX
SN54AS151 SN74AS151
MIN TYP! MAX MIN  TYPT MAX
tPLH 5 5
Y .
PHL A, B, orC 5 = ns
2 4, 4.5
PLH A, B, orC w > ns
tPHL 4.5 4.5
tPLH 3 3
Any D Y
tPHL w Z e ns
t ' 3
PLH Any D W 3 ns
IPHL 2.5 2.5
1 - 5 5
PLH G Y ns
tPHL 5 5
- 4.5 4.5
1PLH ] w ns
PHL 4.5 4.5

tan typical values are at Voo = 6V, T = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.

PRODUCT PREVIEW .

This page contains information on a product under
2-124 development. Texas Instruments reserves the right to
change or discontinue this product without notice.
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TYPES SN54ALS153, SN54AS153, SN74ALS153, SN74AS153
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS

D2661, APRIL 1982—REVISED DECEMBER 1983

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 SN74AS1563
are characterized for operation from 0 °C to 70 °C.

FUNCTION TABLE

SN54ALS153, SN54AS163 . . . J PACKAGE
SN74ALS153, SN74AS153 . . . N PACKAGE
{TOP VIEW)

16 [ Uis[d vee
B 15[] 2G
1c3 [ 1wdA
1c2 [ 13[] 2C3
1c1 [ 12[] 2¢C2
1c0 11[] 2€1
v [ 10[] 2C0
GND o[] 2y

A
RIS

SN54ALS153, SN64AS1563 . . . FH PACKAGE
SN74ALS153, SN74AS1563 . . . FN PACKAGE
(TOP VIEW)

SELECT
INPUTS DATA INPUTS STROBE | OUTPUT
B A co ) c2 c3 3 v NC — No internal connection
X X X X X X H L
L L L X x X L L logic symbol
L L H X X X L H
L H |X L x X L L "
L H |X H X X L H o 1° }a o
H L |x x L -x L L -4/ 3 c
H L X X H X L H MUX
H O H |x x x L L 16 -(%')—h‘ EN
H H X X X H L H 1co=—° o
Select inputs A and B are common to both sections. :g; r 12 — v
c3 L 3
25 [REIFN,
(10)
0 T 19)
2c1 o] b 2Y
2 13|
2C3 ——1
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)

- M

pco 16)

{5)

1c1

DATA 1 § [
(4)
1c2

(7) __ouTpPuT
v

(3)

vielels

(ac3

g 2 4

SELECT %

A I'IME E 1 ,

10
2c0 12 {

(11
2C1 1
l

DATA 2 < 1 (9) OUuTPUT
12
2c2 j 2y

(13)

(2c3

_ s
20,—0D

Pin numbers shown are for J and N packages.

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

SUPPIY VORAGE, VO - v o v v ittt et e 7V
Inputvoltage . . .. .. e e e e A"
Operating free-air temperature range: SN54ALS153,SN54AS1563 ................... ~55°Cto125°C
SN74ALS153,SN74AS153 . .. ... ..t ii i 0°Cto70°C
Storage temperaturerange . . ... ........ ... ... P PN —-65°Cto 150°C
1z
Texas
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TYPES SN64ALS153, SN74ALS153
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

Ta Operating free-air temperature

SN54ALS153 SN74ALS153 UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 5.5 4.5 5 5.5 \"
VIH  High-leve! input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
10H High-level output current -1 -2.6 mA
loL Low-level output current 12 24 mA
-55 125 o 70 °C

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

SN54ALS153 SN74ALS153
PARAMETER TEST CONDITIONS
' MIN TYPT WMAX | MIN TYPT MAX | 0
VIK Vee = 45V, | = =18 mA -1.5 -1.6 \
Vece =45Vto55V, gy = -04mA Vee-2 Vee-2
VOH Vecc =45V, IoH = —1mA 2.4 3.3 A
Vee =45V, IoH = ~2.6 mA 2.4 3.2
v Vece =45V, loL = 12 mA 0.25 0.4 0.25 0.4 v
oL Ve = 45V ToL = 24 mA 0.35 05
[ Vee = 65V, V=7V 0.1 0.1 mA
IIH Vee = 6.5V, V=27V 20 20 A
(T8 Ve =565V, Vi =04V -0.1 -0.1 mA
lot Vee =55V, Vo = 225V -30 -112 | -30 -112 mA
Icc Vee =565V, All inputs at 4.5 V 7.5 14 7.5 14 mA
TAl typical values are at Veg = BV, Tp = 256°C. w
1The output conditions have been chosen to prodpce a current that closely approximates one half of the true short-circuit output current, Igg. '_
=
2
switching characteristics (see Note 1) 6
Veec =45Vto55V,
CL = 50 pF, 2
FROM = 4
PARAMETER 0 - T0 AL = 5000 UNIT
(INPUT) (OUTPUT) TA = MIN to MAX ()
SN54ALS153 SN74ALS153 2
MIN MAX | MIN MAX <
1 5 2 5 21
PLH AorB Y 5 ns n
tPHL 5 25 5 21 -t
tPLH 3 12 3 10 <
Data (Any C Y
tPHL ata (Any ) 4 18| 4 5 | "™
t
PLH G v 5 22 5 18 ns
tPHL 5 22 5 18
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
13
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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

Vece  Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH  High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \
10H High-level output current -12 -15 mA
loL Low-level output current 32 48 mA
Ta Operating free-air temperature -55 125 0 70 °C

electrical characteristics over recommended operating free-air temperature range

(unless otherwise noted)

2-128

SN54AS153 SN74AS1563
P, ER
ARAMET TEST CONDITIONS MIN_ TYPT MAX | MIN TYPT  MAX UNIT
ViK Vee = 4.5V, I = -18mA -1.2 -1.2 \Y
Vecc =45Vtob55V, Ilgy=-2mA Vee-2 Vee-2
VOH Vee =45V, IoH = —12mA 2.4 3.2 \
Vec =45V, IoH = =15 mA 1 24 3.3
V =45V, lo. = 32 mA 0.25 .5
VoL cc oL m o v
Vee =45V loL = 48 mA 0.35 0.5
A, B 0.2 0.2
| V =55V, V=7V A
' [Ailothers cc : 0.1 o1 | "
A, B 40 40
| \ =55V, V=27V A
H Al others ce ! 20 20 | "
A, B - -1 ~1
| \ =55V, V=04V A
I All others cc ) ! -0.5 -0.5 m
lot Vee = 5.5V, Vp =225V -30 ~112 | -30 ~112 mA
Outputs high 16 26 16 26
| \ =565V, - A
cc cc Gutputs low 21 33 21 33 | "
Al typical values are at Vee =5V, Tp = 25°C. ’
$The output conditions have been chosen to produce a current that closely approximates one haif of the true short-circuit output current, los-
switching characteristics (see Note 1)
Vcg =45Vto55V,
Cp = 50 pF,
FROM TO R = 500 Q, :
PARAMETER UNIT
(INPUT} (OUTPUT) Ta = MIN to MAX
SN54AS153 SN74AS153
MIN MAX | MIN MAX
1 4 .
PLH AorB Y 3 ! 3 125 ns
tPHL 3. 12.5 3 11
tPLH 2 8 2 7
Data {Any C Y
tPHL sta (Any C) 2 85 | 2 g | ™
t - .
PLH g v 3 13 3 11.6 ns
tPHL 2 10 2 9
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
TExAs
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN54ALS157, SN54ALS158, SN54AS157, SN54AS158
SN74ALS157, SN74ALS158, SN74AS157, SN74AS158
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS

D2661, APRIL 1982—-REVISED DECEMBER 1983

Buffered Inputs and Outputs
P P SNB4ALS’, SN54AS’ . . . J PACKAGE

@ Package Options Include Both Plastic and SN74ALS’, SN74AS’ . . . N PACKAGE
Ceramic Chip Carriers in Addition to Plastic and (TOP VIEW)
Ceramic DIPs ’

® Dependable Texas Instruments Quality and A(i E; Use i \(_;CC
Reliability 18 s :j:] A
description 1Y [Ja 13[7 48
- . ) 2As 1204y
These monolithic data selectors/multiplexers contain 28 |: 6 " :] 3A
inverters and drivers to supply full data selectio‘[\ to 2y E 7 10[] 38
the four output gates. A separate strobe input (G) is GND E . o[ 3v .
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 SNS4ALS’, SN54AS’ . . . FH PACKAGE
‘ALS158 and ‘AS158 present inverted data to SN74ALS’, SN74AS' . . . FN PACKAGE
minimize propagation delay time. (TOP VIEW)

The SN54' family is characterized for operation over
the full military temperature range —55°C to 125°C.
The SN74’ family is characterized for operation from
0°C to 70°C.

logic symbols

‘ALS157, ‘AS157

F o
1
A/B —— G1
- r N
1A R T MUX @ 4y b=
1B ——— 1 —
15) -
2A e— {7) 2y o
2B o | NC — No interna! connection
3a 00 © Poet
3y Y
® : o
aA - (12)
s 3 av FUNCTION TABLE 2]
) INPUTS OUTPUT Y <
DATA
STROBE |- SELECT 'ALS157 | ‘ALS158 Q
‘ALS158, ‘AS158 G A/B A B | ‘AS157 | ‘AS158 5
A H X X X L H
B JLIN N P L L L X L H N
asll e L L H X H L -l
e } T @ L H X L L H <
(3) v L H X H H L
18 r 1
2A ] (7
2y
»
3A ——]l 19)
— L
® o
LA ——————— 1
g 3 | SR
Pin numbers shown are for J and N packages.
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)

2A

28

3A

38

4A

4B

STROBE G
SELECT A/B

2A

2B

3A

3B

4A

4B

STROBE G
SELECT A/B

‘ALS1567
(2}

(3)

(5)

(11)

(10)

(14)

(13)

(15

(1)

‘ALS168

(11)

(10

(14)

(13}

{15)

4)

9)

02,

(9

12,y

Pin numbers shown are for J and N packages.
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TYPES SN54AS157, SN54AS158, SN74AS157, SNT4AS158
* " QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS

logic diagiams (positive logic)

'AS167
(2) .

1A

B (3) :

24 (5)

28 (6)

(11)

3A

, i 19)
(10) : 3y

3B

aA (14)

(12)
ayY
a8 (13)

S S
sTrRoBe G 19 9 —
seLecTAm S ;

@ ‘AS158°
1A

1Y
1B {3) 4

2A (5)

28 (8)

(11)

3A

(10) . 3y
3B

ALS AND AS cIrcuITs [N

14
4Al !

(12) ay

a8 (13)

q
STROBEG “5“4>
seLectAm -
[
N
|

Pin numbers shown are for J and N packages.
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TYPES SN54ALS157, SN54ALS158, SN74ALS157, SN74ALS158
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

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

SUPPIY VOItage, VOC .« oo v vt e et et e e YA
INPUEVOIAGE . . . o o ottt e e 7V
Operating free-air temperature range: SN54ALS157,SN54ALS158 . ................. -55°Cto125°C

SN74ALS157,SN74ALS158 .. .................... 0°Cto70°C
Storage température 22T o T —-65°Cto 150°C

recommended operating conditions

SNB4ALS157 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 \
loH High-level output current -1 -2.6 mA
loL Low-level output current 12 24 mA
TA Operating free-air temperature —-55 125 0 70 °C

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

. SN54ALS157 SN74ALS157
PARAMETER TEST CONDITIONS SN54ALS158 SN74ALS158 UNIT
. MIN TYypT mAXx [ mIN  TYPT mMAX
ViK Ve =45V, Il = -18 mA -1.5 -1.5 \
> Vecc = 45Vt 565V, Igy = ~0.4 mA Vee-2 Vee-2
(,I-, VOH Vce =45V, loH = -1 mA 2.4 3.3 , \
Vee = 45V, IoH = —2.6 mA 2.4 3.2
> y Voo = 457, oL = 12 mA 025 04 025 04
2 oL Voo = 45V loL = 24 mA - 035 05| "
O I Vee =565V, V=7V 0.1 0.1 mA
> IH Veec = 6.5V, V) =27V 20 | 20 uA
» M Vce = 5.5 V, Vi =04V i ~0.1 —0.1 | mA
o ot Vce = 5.5V, Vo = 2.25V -30 -112 | -30 -112 mA
— Iec ‘ALS157 Vee = 5.5V, 7.8 7.8 mA
g "ALS158 2.3 2.3
C Al typical values are at Vg = 5V, Tp = 25°C.
:| tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit current, los:
2]

\

ADVANCE INFORMATION

This page contains information on a new product.
2-1 32 Specifications are subject to change without notice.
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TYPES SN54ALS157, SN54ALS158, SN74ALS157, SN74ALS158
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS

*ALS157 switching characteristics {see Note 1) ‘

Ve =45V055V,
CL = 50 pF, ’
FROM T0 RL = 500 Q, :
TER . ' UNIT
PARAME (INPUT) {OUTPUT) TA = MIN toa MAX )
SN54ALS157 . SN74ALS157 -
MIN  TYPT MAX | MIN TYPT MAX
tPLH ‘AorB v 3.5 I 3.5 . e
tPHL 5 e 5
tpLH = 6 6 o
TPHL AlB v 65 | 68 ns.
tPLH G Y 6 S 6 “ns
tPHL © 6.5 6.5
'ALS158 switching characteristics (see Note 1)
Vec =45Vte55V,
CL = 50 pF,
FROM T0 RL = 5009,
METER oo UNIT
PARA (INPUT) lOUTPUT) Ta = MIN to MAX
SN54ALS158 SN74ALS158
MIN TYPT max | MIN TYPT MAX
tPLH 3.5 35 =
AorB Y - ns ¢
tPHL 5 5 . (7))
{PLH Y] Y 6 i ns =
tPHL 6.5 6.5. =)
tPLH g v 6 6 ns &)
tPHL ) 6.5 6.5 o
—
tAll typical values are at Vee =5V, Ta = 25°C. o
'NOTE 1: For load circuit and voltage waveforms, see page 1-12. m
o
&
(7]
<
a3 ADVANCE INFORMATION
Thi tains infi i oduct.
Specifcations are subject t change without notice Texas 2-133
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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, Vcc

Input voltage

Operating free-air temperature range: SN54AS157, SN54AS158

Storage temperature range

SN74AS157, SN74AS158

recommended operating conditions

7V

SN54AS167 SN74AS157
SN54AS158 SN74AS158 uNIT
MIN NOM MAX | MIN NOM MAX

Vce  Supply voltage 4.5 5 5.5 4.5 5 5.5 \'4
VIH High<levef input voltage 2 2 A
ViL Low-level input voltage 0.8 0.8 Vv
IoH High-level output current -2 -2 mA
loL 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)

Texas
INSTRUMENTS

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265

SN54AS157 SN74AS157
T PARAMETER TEST CONDITIONS SN54AS158 SN74AS1568 UNIT
: 2 MIN_ TYPT MAX [ mIN_ TYPT MAX
VIK Vee =45V, ) = ~18 mA -1.2 -1.2 v
> VOH Vce =45Vtob55V, Igpy = -2mA Vee-2 Vee -2 \2
5 VoL Vce = 4.5V, oL = 20 mA 0.35 0.5 035 0.5 v
A/B 0.2. 0.2
1 = Ve =55V, Vi=7V A
» | [AaBog cc ! 0.1 o1 | "
2 AB 40 40
| = Vee = 6.5V, Vi =27V A
O |["M[aBoad cc ! 20 20 | *
A/B -1 -1
[ = =55V, V| =04V A
(?) L A pos ] Vee =55 1=0 ~05 —05 | ™
Io§ Vee = 5.5V, Vo = 2.25V - 30 -112 | -30 -112 [ mA
Q [, _[&se Ve — B8V 175 28 175 28 |
B | [ asiss cc=o>" 156 22.6 15.6_ 225
8 TAll 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 currem,log‘
-
L47]
2-134
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TYPES SN54AS157, SN5AS158, SN74AS157, SN74AS158
" QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS

- "AS157 switching ’qha’\récteristic‘s (see Note 1)

Vec = 45V 1055V,
, - . CL =50 pF,
o FROM : ‘10 . R_ = 5000,
PARAMETE ST "
 PARAMETER UNPUT) (OUTPUT) . Ta = MIN to MAX UNIT
. : : - SN54AS157. - SN74AS157 -
MIN MAX | MIN - - MAX
IPLH AorB Y ! 7.5 ! s ns
APHL : 1 6.5 1 5.5
tPLH - : 2 12 .2 1
A/B,
TPHL / Y 2 2] 2 0 | "™
tPLH - : 2 12.5 2 10.5
L G Y 2 85| 2 75 | ™
'AS158 switching characteristics (see Note 1)-
Vcc - 45Vt0565V, .
) . B Cp = 50 pF,
- : FROM . - TO Ry = 5000,
PARAMETER : . UNIT
S {INPUT) (OUTPUT) Ta = MIN to MAX
S SN54AS158 SN74AS158
MIN MAX [ MIN. MAX
tPLH - 1 6l 1 5 ’ >
tPHL AorB M T 55 1 25 | ™ | 2
tPLH - e "2 11 2 9.5 o
PHL A8 Y 2 5| 2 05 | ™ ‘Ie
tpLH- _é v - 2 8 2 6.5 ns —
tPHL 2 1.5 2 10 =2
: — O
NOTE 1: For load circuit and voltage waveforms, see page 1-12. m
: : b
(]
2
. a
E
(77]
=,
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TYPES SN54ALS160A THRU SN54ALS163A, SN54AS160 THRU SN64AS163
SM74ALS160A THRU SM74ALS163A, SN74AS160 THRU SN74AS163
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS

D2661, APRIL 1982—REVISED DECEMBER 1983

0 Internal Look-Ahead for Fast Counting SN54ALS’, SN54AS’ . . . J PACKAGE
. . : SN74ALS’, SN74AS’ . .. N PACKAGE
O Carry Output for n-Bit Cascading (TOP VIEW)
O Synchronous Countin J
M = 9 SR Ui vee
O Synchronously Programmable ck 2 15[ ] RCO
O Package Options Include Both Plastic and :Es 14% Qa
Ceramic Chip Carriers in Addition to Plastic and ’ c E4 .13 il Qg *
Ceramic DIPs 5 12pac ‘
os 1dap
O Dependable Texas Instruments Quality and ENP 7~ 10[JENT
Reliability GND (s 9[]LOAD
description
i SN54ALS’, SNB4AS . . . FH PACKAGE
These synchronous,.pre.senfable.counters featuret an lnte.rnal carry SN74ALS’, SN74AS’ . . . FN PACKAGE
look-ahead for application in high-speed counting designs. The (TOP VIEW)

‘ALS160A, ‘ALS162A, ‘AS160, and ‘AS162 are decade

counters, and the ‘ALS161A, ‘ALS163A, ‘AS161, and 'AS163 %=, 88
are 4-bit binary counters. Synchronous operation is provided by
having all flip-flops clocked simultaneously so that the outputs 3 212019

change coincident with each other when so instructed by the Alla
count-enable inputs and internal gating. This mode of operation B(ls 17{ag
eliminates the output counting spikes that are normally associated NC([]e 16 [JNC
with asynchronous (ripple clock) counters. A buffered clock input cllz 15[}ac
triggers the four flip-flops on the rising (positive-going) edge of D[ls . 14 [Jop
the clock input waveform. 9
These counters are fully programmable; that is, the outputs may % % % 2 E
be preset to either level. As presetting is synchronous, setting wo 9 w 75
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 NC—No internal connection 5
regardless of the levels of the enable inputs. o
The clear function for the ‘ALS160A, ‘ALS161A, ‘AS160, and ‘AS161 is asynchronous and a low level at the clear E
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 N
input sets all four of the flip-flop outputs low after the next clock pulse, regardiess of the levels of the enable inputs. <
This synchronous clear allows the count length to be modified easily as decoding the maximum count desired can o)
be accomplished with one external NAND gate. The gate output is connected to the clear input to synchronously 2
clear the counter to 0000 (LLLL). . <
The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional (7))
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 preduce a high-level pulse while the count is maximum (9 or 15 with Qa
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 rrieeting the stable
setup and hold times. ) .
The SN54ALS160A through SN54ALS163A and SN54AS160 through SN54AS163 are characterized for operation
over the full military temperature range of —55°C to 125°C. The SN74ALS160A through SN74ALS163A and
SN74AS160 through SN74AS163 are characterized for operation from 0°C to 70°C.

Copyright © 1982 by Texas Instruments incorporated
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TYPES SN54A18160A SN54ALS162A, SN54AS160 SN54A8162
SN74ALS160A, SN74ALS162A, SN74AS160, SN74AS162 :

SYNCHRONOUS 4-BIT DECADE COUNTERS

Iogic sy'nﬁbols
"ALS160A AND ‘AS160 DECADE
COUNTERS WITH DIRECT CLEAR

‘ALS162A AND ‘AS162 DECADE

COUNTERS WITH SYNCHRONOUS CLEAR

. CTRDIV10 a CTRDIV10
CLR —Lf cT=0 CLR 5CT=0
2 o) : RS ¢
LOAD —ﬁ M1 LoAD —t M1,
m2 (15) o M2 (15)’
10 » <9 b——— RCO , 0 - RCO
ENT ‘(7)) s CTTOE e 2 Jg o 30TR0
ENP ——— G4 - . ene Lt Ga
(2) 2 -
CLK ————$5/2,3,4+ cLK €5/2,3.4+
r .
3 (14) 14
A ——:M’ (150 1] - 0a A ———(‘j)’ 150 11 113: oA
8 —— 21 ° }p—— 0 B ——ef 121 Qg
(5) - (12) ‘ (5) (12)
S} l T C R L4l T
D — [8] —— ap D 18] ap
‘ALS160A and 'AS160 logic diagram {positive logic)
X ciR (Il) . CD@
L0AD ::’m ;
ENT ) 05} peo
—— P .
enp-ZL
cLK (2) 'FZ %
2 ” 5 e cr 114 g
10
R
> ]
-
»
2
S o1 13 o
- 1D
> 4 R
o ) D_I
o ' .
= 02)
$——>C1 [—— Q
- Q . o
c s
-
/2]
an o
b8

‘ALS162A 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.

-138 Texas
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TYPES SN54ALS161A, SN54ALS163A, SN54AS161, SN54AS163
SN74ALS161A, SN74ALS163A, SN74AS161, SN74AS163
SYNCHRONOUS 4-BIT DECADE COUNTERS

logic symbols

‘ALS161A AND ‘AS161 BINARY
COUNTERS WITH DIRECT CLEAR

‘ALS163A AND ‘AS163 BINARY
COUNTERS WITH SYNCHRONOUS CLEAR

m CTRDIV16 m CTRDIV16
CCR E)—b cT=0 CLR Tﬁb 5CT=0
LOAD M1 LOAD M1
M2 (15) M2 (15)
(10) 3CT=15 RCO (10) 3CT=15 f——— RCO
ENT 7 G3 ENT m G3
ENP G4 ENP G4
cLk 2 52,34+ ‘ ek 2 _besiaaar
9 -
14) (14)
PRI ry- ey ey LN RSNy | 0a
(4) (13) (4) (13)
B (2] ——m Qp B (2} — Q0
(5) (12) (5) (12)
€ 1 1) o o€ € o ) [ X
D [8] — 0p D — (8] ‘ Qp
'ALS163A and ‘AS163 logic diagram (positiv'e logic)
s
TOAD -2
(10) |
ENT (7) e )— (1s) RCO
ENP —t
cLe 2 —[>o—
N
> C1 —‘ﬁ)— Qa t
41D -
(3) 1 Q
A J\}: b] E
Lﬁ> c1 413 o n
9P <
B 4) | ) 9‘] o)
—<p =
- <
. [j> c1 12 Qe 73]
1D -
c (5) | . j <
L L (11} ep
1 1D .
p-t8} — 01
'ALS161A and ‘AS161 synchronous binary counters are similar; however the clear is asynchronous as shown for the ‘ALS160A and ‘AS160decade counters.
Pin numbers shown are for J and N packages.
283
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TYPES SN54ALS160A, SN54ALS162A, SN54AS160, SN54AS162
SN74ALS160A, SN74ALS162A, SN74AS160, SN74AS162
SYNCHRONOUS 4-BIT BINARY COUNTERS

typical clear, preset, count, and inhibit sequences

'ALS160A, ‘AS160, ‘ALS162A, ‘AS162

lllustrated 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

CLR

i

NERERRE

INPUTS<

) T L
_

LErrrt

NN

LEEEEr

NN

NN
I

e
|

=]

Y ) —_
2 i Sl | —
ENP | | J :
> : [ | 1 ! )
5 ENT ! ,: ': | : X L___.
_ | ) ) ! . )
> w2 1 L LT
I | |
U —_— I | | ]
> : %__ i _ I S
¢) OuTPUTS — ! ! !
O Qc_ 3 _I' I |I |
R w3 1 |
- C P ' :
= RCO A R A I :
« T 7 8 9 o 1 2 3
I | = COUNT ,= INHIBIT
SYNC PRESET
AsvmgLEAR
CLEAR
2-14 Texas
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TYPES SN54ALS161A, SN54ALS163A, SN54AS161, SN54AS163
SN74ALS161A, SN74ALS163A, SN74AS161, SN74AS163
SYNCHRONOUS 4-BIT DECADE COUNTERS

typical clear, preset, count, and inhibit sequences
‘ALS161A, ‘AS161, ‘ALS163A, ‘AS163

fllustrated below is the following sequence:
1. Clear outputs to zero {ALS161A and ‘AS161 are asynchronous; ‘ALS163A and ‘AS163 are synchronous)
2. Preset to binary twelve
3. Count to thirteen, fourteen, fifteen, zero, one, and two
4. Inhibit

o L]

|
| — e —
A 1 T - - - - - - - =
]
| —_ — e e e e e
B | :—
DATA I - - - — — —— - — - —
INPUTS ll \ — — —— — — — —_— N R —_— —
c_| i L
|
o_| I L
~ |
= , ,
ENP | : l, I I___—_j_——
r ! i 7]
ENT L i 1 |
- _ ! | : Il =2
w327 [ L[ LT L =
1 v ]
«” 17 1 [ 1T o
OUTPUTS & ! : 2
e _ 1] l : a
— ! ! 2
- B I ! <
~ | | ) 1
(2]
RCO : ' : | I : -
! ! 12 13 14 15 0 1 2! <
| I l COUNT ﬁ;. INHIBIT
SYNC PRESET
CLEAR
ASYNC
CLEAR
Texas )
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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)

SUPPIY VOIAGE, VG -+« t vttt vt ve e e e e e e e e e e e e e 7V
INPUL VOMAGE . . i e e e 7V
Operating free-air temperature range: SN54ALS160A thru SN54ALS163A .. ............ —-55°C to 125°C

SN74ALS160A thru SN74ALS163A ... ...... ... ... ... 0°C to 70°C
Storage temperature FANGE . . . . v v v vttt e e s e e e s —-65°C to 150°C

recommended operating conditions

SN54ALS160A SN74ALS160A
THRU THRU
SN54ALS163A SN74ALS163A UNIT
MIN  NOM MAX MIN  NOM  MAX
vee Supply voltage 4.5 5 5.5 4.5 5 5.6 \2
VIH High-level input voltage 2 2 \Y
ViL Low-level input voltage 0.8 0.8 \
IoH High-level output current ’ -0.4 -04 | mA
loL Low-level output current 4 8 | mA
fclock  Clock frequency . 0 25 0 30 | MHz
t Pulse durati CLK high or low 20 16.56 ns
ulse duration —
w 'ALS160A, ‘ALS161A, CLR low 20 15
A B CD 20 15
LOAD 20 15
‘ALS160A, ‘ALS161A 25 20
T Setup ti ENP, ENT
teu b:f::’e g:;? "ALS162A, ‘ALS163A | 30 25 ns
..... 2‘ o [ALS160A, '‘ALS161A CLR inactive 10 10 :
CLR low 20 15
! 162A, 'ALS163A [—
ALS16 LS. CLR high {inactive) 10 10
> th Hold time, all synchronous inputs after CLKt 0 0 ns
5 TA Operating free-air temperature ’ . -65 125 o 70 °C
P> electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
% SN54ALS160A SN74ALS160A
TEST CONbITIONS THRU THRU uNIT
> PARAMETER . SNG54ALS163A SN74ALS163A .
" MIN_ Tyt mMAX| MIN_ TYPT MAX
0 |V Ve = 4.5V, = -18 mA -1.5 -15] Vv
) 5 VOH Ve =45Vto55V, Igy = ~04mA | Vee-2 Vee-2 \
o v Voo = 4.5V, oL = 4 mA 025 0.4 025 o4
oL
C Vee =45V, loL = 8 mA 0.35 0.5
- LOAD, CLK or ENT 0.2 0.2
! Vi =55V, V=7V A
C-;l) : All other cc ! ‘ 0.1 oa| "
LOAD, CLK or ENT 40 40
! -V =55V, V=27V A
H ['Al other cc =55 V=27 20 20| *
L Vee = 6.5V, V=04V -0.21}" -0.2 | mA
RCO - -15 -70] -15 -70
Io* Vee =55V, =225V A
0" Ta cc =55 Vo =2 ~30 12| -30 . —nz| "
lcc Vee = 6.5V 12 21 12 21 mA
TAll typical values are at Vg = 5V, Tp = 25°C.
$The output conditions have been chosen to produce a current that closely approximates one haif of the true short-circuit output current, lgg.
2-142
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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)

Vg =45Vto55V,
Cy = 50 pF,
RL = 500 Q,
FROM T0
: = Ml . NIT
PARAMETER (INPUT} (OUTPUT) Ta = MIN 1o MAX v
SN54ALS160A SN74ALS160A
SN54ALS161A SN74ALS161A
MIN MAX | MIN MAX
fmax 25 30 MHz
tPLH 8 30 8 ‘26
oy CLK RCO 5 T3 7 >3] ™
tPLH 4 18 4 15
reony CLK Any Q 5 20 g 77 ns
tPLH 3 16 3 13
TPHL ENT RCO 3 6 3 3 ns
tPHL CLR Any Q 8 27 8 24 | ns
tPHL CLR RCO 11 31 11 28 | ns
‘ALS162A, ‘ALS163A switching characteristics (see Note 1)
Vee =45Vt055V, -
CL = 50 pF. )
RL = 500 ©,
FROM 10 L=5
PARAMETER (ANPUT) (OUTPUT) TA = MIN to MAX UNIT
. SN54ALS162A SN74ALS162A
SN54ALS163A SN74ALS163A 2
MIN MAX | MIN MAX
frax 25 30 MHz :’_’
1 3 26 " —
PLH CLK RCO 8 0 8 |5
tPHL 7 25 7 23 o
tPLH 4 18 4 15 :
tPHL CLK Any Q. 5 % 5 17 ns E
1 17
PLH ENT RCO 3 20 3 ns ©
tPHL 3 16 3 13 7))
. NOTE 1: For load circuit and voltage waveforms, see page 1-12. . <
(a]
=
/7]
<
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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, Vcc
Input voltage

Storage temperature range

recommended operating conditions

Operating free-air temperature range: SN54AS160 thru SN54AS163
SN74AS160 thru SN74AS163

7V
-55°C to 125°C
0°C to 70°C
-65°C to 150°C

SN54AS160 SN74AS160
THRU THRU
SN54AS163 SN74AS163 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \"
ViH High-leve! input voltage 2 2 \
VL Low-level input voltage 0.8 0.8 \
loH High-leve! output current -2 -2 | mA
oL Low-level output current 20 20 | mA
fclock  Clock frequency MHz
tw Pulse duration F:;:gt‘,:rsl:; T8 low ns
A, B CD
LOAD
. Setup time ENP, ENT _ ns
su before CLK® ‘AS160, ‘AS161 CLR inactive
"AS162, 'AS163 ClRlow
CLR high (inactive)
th Hold time, all synchronous inputs after CLK % ns
TA Operating free-air temperature -55 125 (¢} 70 °C

electrical characteristics over recommended operating free-air temperature range

(unless otherwise noted)

SN54AS160 SN74AS160
THRU THRU
PARAMETER TEST CONDITIONS SN54AS163 SN74AS163 UNIT
) MIN TYPT MAX | MIN TYPT mMAX

VIK Vee =45V, I} = -18 mA -1.2 1.2 \
VOH Vce =45V1055V, Iopy= -2mA Veg -2 Voo -2 \2
VoL Veec =45V, loL = 20 mA 0.25 0.5 0.25 0.5 \
Iy Vee = 5.5V, V=7V 0.1 0.1 mA
IIH Vee = 5.8V, Vi =27V 20 20 | pA
W [ame ] Vee-SSV.  wi-oev 5] ™
Io* Vee = 5.5V, Vo = 2.25V -30 -112 | -30 -112 | mA
Icc Vecc =65V 40 40 mA

* Al typical values are at Vee = 5 V. Tp = 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-

Acddisi

1inf.
infor

on these pl

can be obtained from the factory as it

becomes available.

This page contains information on a product under
2-144 development. Texas Instruments reserves the right to
' change or discontinue this product without notice.
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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)

change or discontinue this product without notice.

Vee =45V t055V,
CL = 50 pF,
RL = 500 Q,
PARAMETER FROM - To ta EI’V(I)lN ?o MAX UNIT
(INPUT) {OUTPUT) A~
SN54A5160 SN74AS5160
SN54AS161 SN74AS161
MIN TYPT mMAX | 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
1
PLH CLK Any Q 5 5 ns
tPHL 6 6
t
PLH ENT RCO 3 3 ns
tPHL 4 4
tPHL CLR Any Q 7 7 ns
‘AS162, ‘AS163 switching characteristics (see Note 1)
Vgec = 45Vtob5YV,
CL = 50 pF,
FROM TO RL = 5000,
PARAMETER (INPUT) {OUTPUT) TA = MIN to MAX UNIT
SN54AS162 SN74AS162
SN54AS163 SN74AS163 7))
MIN TYPT - MAX | MIN TYP! MAX l_—_
fmax MHz D
tPLH RCO 7 7 o
tPHL CLK RCO (with TOAD high) 6 6 ns E
tPHL RCO (with LOAD low) 10 10 (&
1 . 5 5
FLA CLK Any Q ns 2]
tPHL 6 6 [~
1, 3 3
PLH ENT RCO ns [a)
tPHL 4 4 >
tPHL CLR Any Q 7 7 <
TAll typical values are at Vo = 5V, Tp = 25°C. k 7))
NOTE 1: For load circuit and voltage waveforms, see page 1-12. i’
Additional information on these products can be obtained from the factory as it becomes available. <
33 PRODUCT PREVIEW
This page contains information on a product under
development. Texas Instruments reserves the rigu:‘n to TEXAS 2-145
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



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 (modulo-N, N{-to-N2, N1-to-maximum) can be used with this fast look-ahead circuit.

S1INJYHID SV ANV SV !

. Ls8
TR CTR
_CLEAR (L) CLR cT=0
LOAD M1
COUNT (H) AND ‘ ENT RCO
DISABLE (L) NP G3  3CT=MAX
Ga
ok €5/2,3,4+
aA—{150 ) aa
LOAD (L) 8 ™ o8
. Cc— (3) ac
COUNT (H) AND DRSS (4) — ap
DISABLE (L}
CLOCK ——@ LR~ cr-o ™R
LOAD P
E:: 63 3cr-max |—2
Ga
QK C5/2,34+
A 150 (1) — ap
B (2) — 0p
c 13) — oc
D (4) —ap | -
I
LE:T M1 RCO
NP G3  3CT=MAX
CLK Ga
P~ C5/2,3,4+
| L
A=—f15D (1) | — o,
B8 — (2) ag
¢ — (3) — a¢
D — (4) Qap
CLR cr-0CTR
—LOATD M
z:P 63 3cT-max p—2C2
CLK G4
- €5/2,34+ .
A 15D (1) NN
B (2) l— o
c— 13) ac
b — (4) ap
\ /
—

TO MORE SIGNIFICANT STAGES
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TYPES SN54ALS164, SN74ALS164
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

D2661, APRIL 1982 —REVISED DECEMBER 1983

® AND-Gated (Enable/Disable) Serial Inputs SN54ALS164 . . . J PACKAGE
SN74ALS164 . . . N PACKAGE
® Fully Buffered Clock and Serial inputs (TOP VIEW)
© Direct Clear
© Package Options Include Both Plastic and Ceramic g E1 Yl vee
- P . ] X 2 13[] QH
Chip Carriers in Addition to Plastic and Ceramic DIPs aa O3 120] QG
® Dependable Texas Instruments Quality and Reliability Qg %4 1[J of
ac s 10[] Qg
description ap Ose 9[] CLR
o GND []7  8[] CLK
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 SN54ALS164 . . . FH PACKAGE
low level at the next clock pulse. A high-level input enables the SN74ALS164 . . . FN PACKAGE
other input, which will then determine the state of the first flip- (TOP VIEW)

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-level 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
SN74ALS164 is characterized for operation from 0°C to 70 °C.

1%2]
-
—
NC—No Internal connection -}
a g
—-—
FUNCTION TABLE logic symbol QO
INPUTS OUTPUTS )
CLEAR|{ CLOCK | A B Qa Qg ...QH —sree 1 <
L X X X L L L o] [ | R
H L |X X |Qa0 QB0 QHo ok &b+ o]
H t H H| H Qan 0Qgn N 2
H t Lt x| L oan Qgn . e & l,D @ oa <
H t X L L Qan  QaGn (4) o8 7))
) . (5) -
H = high level (steady state), L = low level! (steady state) —E Qc <
X = irrelevant (any input, including transitions) 10 Qp
t = transition from low to high level. Qg
QaQ. Qgo- Qo = the level of Q. Qp, or Qy, respectively, before the an Q¢
indicated steady-state input conditions were established. 12 Qg
Qan, QGn = the level of Qp or Qg before the most-recent ¢ transition (13) on
of the clock; indicates a one-bit shift.
Pin numbers shown are for J and N packages. _
PRODUCT PREVIEW Copyright © 1982 by Texas Instruments Incorporated
This d i infl i
on a product under development. Texas l TEXAS 2-147
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TYPES SN54ALS164, SN74ALS164
8-BIT-PARALLEL-OUT SERIAL SHIFT REGISTERS

logic diagram (positive logic)

cLear =2 4)& » l

CLOCK (8’ . . - yu y . P -
Q Q é)
(W] R R R R R R A R
A
f::::;{ D 1R 1R L} 1R 1R 1R 1R 1R
. b c1 bc1 bc1 bc1 bc1 b1 - et

1 @-{1s 1S 1s 1S 1S 1S 1S
(3) (a) (s) (6} (10) (331} 12) 13)
ouTPUT ouTPUT OUTPUT ouTPUT OUTPUT OUTPUT OUTPUT OUTPUT

QA Qg Q¢ Qp Qg QF Qg Qy

Pin numbers shown are for J and N packages.

typical clear, shift, and clear sequences

SERIAL
INPUTS

> -

[y _—

n o ___1 | 1 1

= S | W

w) —_—

> . R 1 I I r-—L

n outeuts < . -__.1' m

o) T |

g o ___ ] [ 1 :

c %71 I

@ 2 -
|

CLEAR CLEAR

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

SUPPIY VORAGE, VO - -« v v v et e e e e et e e e e e e e e e e e 7V
INPULVORAGE © . . o oo eee e e e 7V
Operating free-air temperature range: SN54ALS164 ........... e -56°Cto125°C
SN74ALST64 . . .. .. e 0°Cto70°C
Storage temperature range . . . ... ... vt i e T —-65°Cto 150°C
2-148 Texas
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TYPES SN54ALS164, SN74ALS164
8-BIT-PARALLEL-OUT SERIAL SHIFT REGISTERS

recommended operating conditions

SN54ALS164 SN74ALS164 UNIT
. 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 \'2
Vi Low-level input voltage 0.8 0.8 A\
IoH High-level output current . -0.4 -0.4| mA
oL Low-level output current 4 81 mA
folock  Clock frequency MHz
CLR low
tw Pulse duration CLK high ns
CLK low
. SH/LD
Setup time
tsu before CLK1 Doty ne
CLR inactive
th Hold time, data after' CLK! 'o ' 0 ns
TA Operating free-air temperature —-55 125 [} 70 °C

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

SN54ALS164 SN74ALS164
PARAMETER TEST CONDITIONS - UNIT
MIN TYPT MAX | MIN TYPT mAX
ViK Vee = 4.5V, I = —18 mA -1.5 -1.5 \
VoH Vec =45Vtob55V, Igy = ~0.4mA Vee-2 Vec—-2 \
v Vcc =45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
oL Ve = 4.5V, loL = B mA 035 05] .
L Vee = 5.5V, Vi=7V 0.1 0.1 mA
IH Vee = 6.8V, V=27V 20 20 A (/)]
[ Vee = 5.6 V. Vi =04V ) -0.1 -0.1 mA t
1ot Vee = 5.5V, Vg = 225V -30 -112 | -30 -112| mA oD
Icc Vege =55V See Note 1 . 10 10 mA (&)
T ] o«
All typical values are at Vg = 5V, Tp = 26°C. —
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg. O
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 O to 4.5 volts. 7))
switching characteristics (see Note 2) <
Vge = 45Vtob5V, o
CL = 50 pF, 2
" FROM TO RL = 500 Q, <
PARAMETER : UNIT
{INPUT) (OUTPUT) Ta = MIN to MAX (7))
SN54ALS164 SN74ALS164 -
MIN_TYPT max | miN_ TYPT maX <
fmax . 60 ' 60 MHz
tPHL CLR Any Q 12 12 ns
t 10 10
PLH CLK Any Q ns
tPHL . 11 11
TAll typical values are at Vg = 6V, Tp = 26°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.
33
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TYPES SN54ALS165, SN74ALS165
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

D2661, JUNE 1982

Complementary Outputs SN54ALS165 . . . J PACKAGE
. . SN74ALS165 . .. N PACKAGE
r rridin D
Direct Overriding Load (Data) Inputs {TOP VIEW)
Gated Clock Inputs o
: sHAD [ Ue[] vee
Parallel-to-Serial Data Conversion CLK Ez 15[] CLK INH
Package Options Include Both Plastic and 3 1o
Ceramic Chip Carriers in Addition to Plastic and F E" 1jc
Ceramic DIPs G s '2% B
: _HOs nA
® Dependable Texas Instruments Quality and ay[]7 0[] SER
Reliability ND (s o[] OH
description »
The "ALS165 is an 8-bit serial shift register that, SN54ALS165 . . . FH PACKAGE
ﬁhen clocked, shifts the data toward serial output SN74ALS165 . . . FN PACKAGE
Qy. Parallel-in access to each stage is provided by (TOP VIEW)

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 'C_I-H‘

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 {NH should be
changed to the high level only while the CLK input is
high. Parallel loading is inhibited when SH/LD is held
high. The paralle! inputs to the register are enabled
while SH/LD is low independently of the levels of
CLK, CLK INH, or SER inputs.

NC — no internal connection

' logic symbol
The SN54ALS165 is characterized for operation |

ALS AND AS CIRCUITS H

over the full military temperature range of ~55°C to )
125°C. The SN74ALS165 is characterized for — {1
operation from 0 °C to 70°C. SH/LD G1 [SHIFT]
(18) C2 [LOAD]
—1 21
CLK INH @ b C3/—
FUNCTION TABLE CLK —11
1
INPUTS ser 19 5%
— CLK| FUNCTION an
sH/B|cLK At =
INH B 2D
L X X | PARALLEL LOAD c (13)
H H X | NO CHANGE D (14)
H X H | NO CHANGE (3)
Holu |t | swer E =
Hojt | L fsHFT F e
SHIFT —content of each internal register G (9)
shifts toward serial output Qp. Data at serial (6) Qy
input is shifted into first register. H ;_(laH
Pin numbers shown are for J and N packages.
PRODUCT PREVIEW Copyright © 1982 by Texas Instruments Incorporated
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PARALLEL
INPUTS
A
r N\
A 8 c D E F G H
Jou (i) N GE] L Jaa [[E] [ 15 ®)
B s s s s s s S
1s 15 1 1s 1S 18 1S 9 Qy
o c1 Sm =1 —=>C1 e Scu tC1 > C1 @
__' >,, 1R 1R 1R R 1R 1R 1R 1R q
e R R R R R R R R "
switp L
{2)
cLK
CLKINH s
Pin numbers shown are for J and N packages
typical shift, load, and inhibit sequences
CLK
CLKINH l
SER L !
]
SHITD L_, ;
- ' |
S |
B S 1'
> = '
1
[ eI .
m D (IS !
DATA 2 : i
5 S e B
o F 'L i
i 1
> s__ 1 !
(7] , !
H [ 1 1
o) ~ .
] o HERECE S N - T e
Q e |
On l [ L H L H L H L
c :
-y |— mrem —f SERIAL SHIFT
m LOAD
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
SUPPlY VOItage, VO « v v v it vt ettt it e e et e P 7V
INPUEVOItagE . . . o o e e i et e e 7V
Operating free-air temperature range: SNBAALS165 . . ... ... ... ittt itnenanennn —55°C to 125°C
SN74ALSTES ..o v ittt e 0°C to 70°C
StOrage teMPErature FANGE . . . . v v e vt e et et e et e e e et e e et e te ettt —65°C to 150°C
TExAs
2-152 INSTRUMENTS
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TYPES SN54ALS166, SN74ALS166

PARALLEL-LOAD 8-BIT SHIFT REGISTERS

D2661, APRIL. 1982 —-DECEMBER 1983

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 'ALS166 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 shift/load 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-level 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 SN654ALS166 is characterized for 6peration over the full
military temperature range of —-55°C to 125°C. The
SN74ALS166 is characterized for operation from 0 °C to 70°C.

FUNCTION TABLE

SN54ALS166 . . . J PACKAGE
SN74ALS166 . . . N PACKAGE
(TOP VIEW)

ser [+ Uis[]Vvee
A[J2 1s[]SHID
B3 1a[dH
cs 113day
DES 12[]G
QKOs n[F
cik7  1odE
GNp (s o[]CIR
SN54ALS166 . . . FH PACKAGE
SN74ALS166 . . . FN PACKAGE
(TOP VIEW)
ID
. o
wO OT
amn2>0m
| D | S ) AN e g
3 2 1201

B{]a 181 H
C[s 17(] Qn
NC {j6 16 [{ NC
D)7 151G
CLKINH []8 [ F

NC—No Internal connection

logic symbol

SRG8
R Ol ’

SH/LD —t“ M1 [SHIFT]
M2 [LOAD]

(6) :
CLK INH o 21 C3/1-
CLK
L

ALS AND AS CIRCUITS H

INPUTS INTERNAL OUTPUT
SHIFT/| cLocK  [PARALLEL | ouTpuTs (W]
CLEAR /] cu CLOCK/| SERIAL LLEL ay SER 1,30
LOAD | INHIBIT A...H Qa Qg A 2,30
L X X X X X L L L g &2 730
H X L L X X - 10ag QBo| QHo c &
H L L t X a...h a b h b (5)
H H L t H X H  Qan| Qgn g Lo
H H L * L X L Qanl Qga L)
H X H 1 X X Qa0 Qgo| Qo ¢ 12 .
14
L] - - on
Pin numbers shown are for J and N packages.
PRODUCT PREVIEW Copyright © 1982 by Texas Instruments Incorporated
This document contains information on a product under
development. Texas Instruments reserves the right to TEXAS 2- 1 53
change or discontinue this product without notice. lN STRUMENTS
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TYPES SN54ALS166, SN74ALS166
PARALLEL-LOAD 8-BIT SHIFT REGISTERS

logic diagram (positive logic)

SER A E F G H
{1) (2) (3) ) (5) (10) (11) (12) (14)

Pin numbers shown are for J and N packages.

typical clear, shift, load, inhibit, and shift sequences

cLock
] ' 1
) .
cLock INHiBIT || . 1 ¢
| J | [
ctear ~ |1 v ! T
[ ! [
t 1 ]
semacineut | T 1 i | e
(L T | T
1
smFT/Loap I j 1T [
1 |
I ' o
(o ! | i W] L
T T ' T
s ! ! . L 1
|t T t [
c 1 ! CIl '
[ T ! IR
[ 1 LI [
PARALLEL ] . . ! 1
INPUTS b , ! [N
E__t_. . Al ' !
[ ' : [
Fool! ! L, '
i [l [ B 1 [
6__ 1 . [r1] [
[ T N T
r_|.1 1
H i ! [ [l 'v
N 7 ' [
outPuTay ) ! H BlL[wA]le[wH]L[H

SLINJ4IDO SV ANV STV !

p———sentaL sHIFT———— — o foinriBITo] e SERIAL SHIFT————

CLEAR LOAD

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

SUPPIY VOItaGE, VO - v vt e it it it e e e et e e e 7V
Inputvoltage . . .............. e e e e e e e e e e e e e e e e e e 7V
Operating free-air temperature range: SNB4ALS166 . ........... ...t ennun.n ~55°Cto 125°C
SN74ALS166 . . ..... P 0°Ct070°C
Storage temMpPEratUrE raNGE . . . . v« o v v v et et et e et e e e e e e e -65°Cto 150°C
2-154 Texas
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TYPES SN54ALS166, SN74ALS166

PARALLEL-LOAD 8-BIT SHIFT REGISTERS

recommended operating conditions

SN54ALS166 SN74ALS166 UNIT
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-leve! input voltage 0.8 0.8 \4
IoH High-level output current -0.4 -0.4 | mA
loL Low-level output current a4 8] mA
fclock  Clock frequency MHz
CLR low
tw Pulse duration CLK high ns
CLK low
] SH/LD
t Setup time Dot s
sy before CLK1 —
CLR inactive
th Hold time, data after CLKt ns
TA Operating free-air temperature -55 125 0 70 °C

electrical characteristics

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

SN54ALS166 SN74ALS166
PARAMETER TEST CONDITIONS i vt wax TN TveT wax] YUNT
ViK Vee = 4.5V, I = —18 mA -1.5 -1.5[ Vv
VOoH Ve = 45Vte55YV, Ioy = ~0.4mA Vee-2 Vee-2 \
Vee = 4.5V, IoL = 4 mA 0.256 0.4 0.25 0.4
VoL \%
Ve = 45V, loL = 8 mA 035 0.5
Iy Vge = 6.5V, V=7V 0.1 0.1 mA
H Vee = 5.5V, V) =27V 20 20| pA
e Vee = 5.5V, Vi = 0.4V -0.1 -0.1| mA
Io* Vee = 5.5V, Vg = 2.25V -30 -112 | -30 -112 | mA
Icc Vee =55V See Note 1 16 16 mA

TAll typical values are at Vgg =56V, Tp = 25°C.

$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
NOTE 1: With 4.5 Volts applied to the serial input and all other inputs except the clock grounded, Icg is measured after a clock transition from O to 4.5 volts.

switching characteristics (see Note 1)

. ALS AND AS CIRCUITS H

Vec =45Vtob5V,
CL = 50 pF,
FROM TO R1 = 500 Q,
PARAMETER UNIT
(INPUT) (OUTPUT) TAa = MIN to MAX
SN54ALS166 SN74ALS166
MIN TYPT MAX | MIN TYPT MAX
fmax 60 60 MHz
tPHL CLR Qp 10 10 ns
1] 12 12
PLH CLK ay ns
tPHL 13 13
Al typical values are at Vee =5V, Ta = 25°C.
NOTE 2: For load circuit and voltage waveforms, see page 1-12.
Additional infor on these prod can be ob d from the factory as it becomes available.
l TE.XAS ' 2-155
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TYPES SN54ALS168A, SN54ALS169A, SN54AS168, SN54AS169
SN74ALS168A, SN74ALS169A, SN74AS168, AS74AS169
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

D2661, DECEMBER 1982—REVISED DECEMBER 1983

description

Fully Synchronous Operation for Counting

! SNS4ALS’, SN54AS' . . . J PACKAGE
and Programming SN74ALS’, SN74AS’ . . . N PACKAGE
Internal Look-Ahead for Fast Counting (TOP VIEW)

. . up [ Uss Vece
Carry Output for n-Bit Cascadin ho1
y Outp ' 9 cik[2  1s(1ACO
Fully Independent Clock Circuit A3  1afJap
Package Options Include Both Plastic and g : 13 % gB
Ceramic Chip Carriers in Addition to Plastic 12 C
and Ceramic DIPs _Die n 99—
ENP[]7  10[]ENT
Dependable Texas Instruments Quality and GND (s 9[] LOAD
Reliability
SN54ALS’, SN54AS’ . . . FH PACKAGE
SN74ALS’, SN74AS’ . . . FN PACKAGE

These synchronous presettable counters feature an

internal carry look-ahead for cascading in high-speed (TOP VIEW)

counting applications. The ‘ALS168A and ‘AS168 are X0 8 8
decade counters and the ‘ALS169A and ‘AS169 are O>z>kk
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

9 10 111213
clock) counters. A buffered clock input triggers the o Y ows T Vo T o
four flip-flops on the rising {positive-going) edge of the ‘% % % IE IE

w [G] o w
clock waveform. ]

These counters are fully programmable; that is, the NC — no internal connection.
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.

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. Both count enable
inputs (ENP and ENT) must be low to count. The direction of the count is determined by the level of the U/D input.
When U/D 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 regardiess 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, U/D) 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 SN64ALS168A, SN54AS168, SNGAALS169A, 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 0°C to 70°C.

Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS168A, SN54AS168, SN74ALS168A, SN74AS168
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS

'ALS168A, ‘AS168 logic diagram (positive logic) 'ALS168A, ‘AS168 logic symbol
T
LoAp ©) CTRDIV10
v H>0 I %) rep LOAD—E M1 [LOAD] v
o) < 2| (1)—]M2 [counT]
fand 1 u/b M3 [UP] (15) ___
i SZ o = M4 [DOWN] 3,52Tj93— co
ENT(‘;";): s 45CT=0]
. >C1 : ENP 2 G6 .
w2 7 e b0, CLK b 2,36,6+/C7
) 1 : »2,45,6- .
33 (14)
R A g R " a
. B ‘5 2 U3 o
] —1 c (5) ] (12) ac
' T o an o
>C1 X
=| s P> '
» 2 8 —
> ——1 :o D——MQC
-
n =|
g 't
v
> G’i
wn
o ot8! 1
5 | D “”00
(o)
c
Jur
m |
—
Pin numbers shown are for J and N packages.
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TYPES SNG4ALS169A, SN54AS169, SN74_AI.5169A, SN74AS169
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS

'ALS169A, AS169 logic diagram (positive logic) o ‘ALS169A, ‘AS169 logic symbol
oAp—2 CTRDIV16
[M1 [LoADI
) U/S-LLL"—_DL M2 [COUNT]
) M3 [UP] i S —
a2 / M4 [DOWN] 3;5”’15 Rco
Ll G5 .5CT=0
G6
. CLK p2.35,6+/C7
cuk (21‘ | MQA t?lz,d,s,s- s
A | IR o Ty 11— aa
B ::: ‘ ] :‘3’ os
0—16) : 14} (1:1 Qc
o} [8} 1 Qp
I D (13) ag
ot 1
15)
[
n
=
-
&
» an E
{6} o
D .
2
(]
=
(7]
P
Pin’ ndmbefs shown are for J and N packages. .
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TYPES SN54ALS168A, SN54AS168, SN74ALS168A, SN74AS168
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS

‘ALS168A, ‘AS168 typical load, count, and inhibit sequences

lfustrated 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

\

w

b

DATA
INPUTS

o
'l‘l:l

EEREEEE
RN
RN
FETT T
LETT T
NEREEEN
LETT T
NN
NEEEEEN

|

T
.1_

(2}
-
=

>
-~
(2]
>
2
o
>
7]
Q
X
]
<
o
]

! |
ub __4 ! IR I !
T o :
. |
W’andm_l : :]’ I I |
] [ | | !
| | 1
-—-- |
A | [ L1 1: T I
- | i i |
Boea | [ ! I |
| 1 ]
=== ] [
Q e : ' : | lI |
|
_——— 1} ! ! |
% ____| || ' l I 1 ] ‘ I '
T ! P
e L | Lo L
: 7,1 8 9 0 102 2 2 ] 9 8 7
|..———- COUNT UP —————s]a— INHIBIT—ol I-——— COUNT DOWN ——————
| | I
LOAD
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TYPES SN54ALS169A, SN54AS169, SN74ALS169A, SN74AS169
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS

'‘ALS169A, ‘AS169 typical load, count, and inhibit sequences

llustrated 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 9

[ [ 1 W,
- : =+ |
U/B-_J' : 1] 1_ : E
1 —
|
ENP and ENT ! :: I I | 8
‘ i ! b 0«
- ] ! S
%__ 1 LI L o N S N ©
I ! T )
g _ i :l : | I ! to I | <
- ]
Y . ! =
e e e <
Pe— I I: ] 1 | U)
__a | ! |1 | &l
S | [ 1
I e B U
{ 13, 14 15 0 12 2 12 1 0 15 14 13
I I I-————coum' UP————-.I4— INHIBIT —-| l-—— COUNT DOWN ———————=
N\ :
LOAD
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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)

SUPPIY VOIAGE, VO « - v o et ettt ettt e et et e e e e e e e e 7V
Input voltage . . . ... ... T 7V
Operating free-air temperature range: SN54ALS168A, SNS4ALS169A ... ............. ~55°C to 125°C

SN74ALS168A, SN74ALS169A . ... ................ 0°C to 70°C
Storage 1emperature TaNGE . . . . .ottt vttt e e e e -65°C to 150°C

recommended operating conditions

SN54ALS168A SN74ALS168A
SN54ALS169A SN74ALS169A UNIT
MIN NOM MAX [ MIN NOM MAX
Vce Supply voltage 4.5 5 5.5 4.5 5 5.5 \4
ViH High-level input voltage 2 2 v
VIL Low-level input voltage 0.8 0.8 \
10H High-level output current -0.4 ~-0.4 mA
loL Low-level output current 4 8 mA
felock  Clock frequency [9) 25 o] 30 MHz
tw Pulse duration CLK high or low 20 16.5 ns
A,B,C,orD 20 15
tsu Setup time before CLKt Egi;r ENT iz fg ns
u/D 20 15
th Hold time, data after CLK? (4] (o] ns
TA Operating free-air temperature -55 125 o 70 °C
> 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
2 VIK Vee = 4.5V, | = -18 mA -1.5 -1.5 \Y
) VOH Vcc = 45Vt 55V, Igy = —0.4 mA Veo-2 Vee-2 Vv
> VoL Vee = 45V, loL = 4 mA 0.25 0.4 0.25 0.4
7, Vee = 4.5V, oL = 8 mA : 0.35 0.5
] Vee = 6.5V, V=7V 0.1 0.1 mA
0 H Vec =55V, Vi= 27V 20 20 | #A
= o} I Vee = 5.6V, V) =04V -0.2 -0.2 | mA
cc’ lo* F Ve = 6.5V, Vq = 2.256V _;Z _1:2 ‘;2 -172 mA
o Ice VGG = 55V 5 25 15 25| mA
w TAll typical values are at Vee =5V, Tp = 26°C.
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lpg.
\
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TYPES SN54ALS168A, SN54ALS169A, SN74ALS168A, SN74ALS169A
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

‘ALS168A, ‘ALS169A switching characteristics (see Note 1)

Vgc =45Vteb5V,
CL = 50 pF,
FROM T0 AL = 5002,
PARAMETER (INPUT) (OUTPUT) Ta = MIN to MAX UNIT
SN54ALS168A SN74ALS168A
SN54ALS169A SN74ALS169A
MIN MAX | MIN MAX
fmax 25 30 MHz
t J—
PLH . CLK RCO . 10 321 10 L
tPHL 6 22 6 18
tPLH 5 19 5 16
CLK
tPHL ‘ Any @ 5 20 5 T3 B
tPLH BT . e 5 19 5 N .
tPHL 3 16 3 13
t = — 5 25 5 73
PLH ud RCO ns
tPHL 5 23 5 19
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
N
. wn
=
=
O
o
(&
2
()]
P
] <
n
=,
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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, Ve
INpUtvoltage . . . . .o e e e e e e 7V
Operating free-air temperature range: SN54AS168,SN54AS169 ... .................

SN74AS168,SN74AS169 ... .o oovei e, ... 0°Cto70°C
S10rage teMPEratUre raNGe . . . . . oo v vt e et e e e e e e e -65°Cto150°C

recommended operating conditions

SN54AS168 SN74AS168
SN654AS169 SN74AS169 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
VIH High-leve! input voltage 2 2 1
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current . -2 -2 mA
loL Low-level output current 20 20 mA
felock  Clock frequency MHz "
tw Pulse duration CLK high or low ns
A,B,C,orD
tsy Setup time before CLKt ENP or ENT ; ns
LOAD
u/ib
th Hold time, data after CLK*t ns
Ta Operating free-air temperature -55 125 (o] 70 °c
,2 electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
» SN54AS168 SN74AS168
> PARAMETER TEST CONDITIONS SN54AS169 SN74AS169 UNIT
< MIN_TyP! MAX | MIN TYPT MAX
O ViK Voo = 45V, I = —18 mA 12 12| v
> VOH Ve =45Vtob5V, Igpy = -2mA Vee-2 Ve -2 \
7)) VoL Vee = 4.5V, loL = 20 mA 0.25 0.5 0.25 0.5 v
I Vee = 5.5V, V=7V 0.1 0.1 mA
Q IIH Vece = 5.5V, Vi=27V 20 20 | pA
g I :\Tla:;hi,::’ "2 vee - ssv. Vi= 04V - —0.; -o.; mA
c ot Vee = 5.5V, Vo = 2.25 V 30 Z112 | —30 “112 | mA
- Icc Veg =65V 46 46 mA
o
All typical values are at Vec = 5V, Tp = 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.
PRODUCT PREVIEW
This page contains Information on a product under
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TYPES SN54AS168, SN54AS169, SN74AS168, SN74AS169
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

‘AS168, ‘AS169 switching characteristics (see Note 1)

Vec = 45Vto55V,
CL = 50 pF,
PARAMETER FROM To :L ;i 5-I’VloloN (: MAX UNIT
A= o
T OUTPU
(INPUT) touTRUT) SN54AS168 SN74AS168
SN54AS169 SN74AS169
MIN TYPT MAX { MIN TYPT mAX
fmax MHz
tPLH RCO (with LOAD high) 9.5 9.5
tpLH CLK RCO (with LOAD low} 5.5 5.5 ns
tPHL RCO 7.5 7.5
t . \ 5 5
PLH CLK Any Q ns
tPHL 6 6
t . — 3
PLH ENT RCO 3 ns
tPHL 4 4
t _ — . .
PLH ub - ACO -0 75 ns
tPHL 10.5 10.5
TAN typical values are at Vog = 5V, Tp = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
N
-
—
3
o«
2
<Zr.
wn
<
Additional information on these products can be obtained from the factory as it becomes available.
PRODUCT PREVIEW
This page contains information on a product under
development. Texas Instruments reserves the right to 2-165
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TYPES SN54ALS174, SN54ALS175, SN54AS174, SN54AS175
SN74ALS174, SN74ALS175, SN74AS174, SN74AS175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

D2661, APRIL 1982—REVISION DECEMBER 1983

SN54ALS174, SN54AS174 . . . J PACKAGE
® °'ALS174 and ‘AS174 Contain Six Flip-Flops with SN74ALS174, SNT4AS174 . . . N PACKAGE
Single-Rail Outputs {TOP VIEW) V
® ’'ALS175 and '‘AS175 Contain Four Flip-Flops with cirRr Uie[d vee
Double-Rail Outputs 1a02 1s[] 6Q
Buffered Clock and Direct Clear Inputs ) 10 (s 14|J 6D
2D[]a 13[]sD
® Applications Include: 2a[]s 12{] 5Q
Buffer/Storage Registers 30[s 11[J4D
Shift Registers 3a[]r 1o[J4Q
Pattern Generators GND []s 98 CLK
@ Fully Buffered Outputs for Maximum Isolation from SN54ALS174, SN64AS174 . . . FH PACKAGE
External Disturbance {°'AS only) SN74ALS174, SN74AS174 . . . FN PACKAGE
(TOP VIEW)

® 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 D-type flip-flop logic. All have a direct
clear input and the ‘ALS175 and 'AS175 feature complementary
outputs from each flip-flop.

Information at the D 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 voitage level

and is not directly related to the transition time of the positive- SN54ALS175, SN64AS175 . . . JPACKAGE n
going pulse. When the clock input is at either the high or low SN74ALS175, SN74AS175 . . . N PACKAGE -
level, the D input signal has no effect at the output. (TOP VIEW) 5
These circuits are fully compatible for use with most TTL circuits. CR Ve [ Vee (&]
10 [2 15 4Q o
The SN54ALS174, SNG54ALS175, SN54AS174, and 1003 ad4Q —_—
SN54AS175 are characterized for operation over the full military s 13 j 4D (&)
temperature range of —55°C to 125°C, The SN74ALS174, 2p[Js 12[J3D [7)]
SN74ALS175, SN74AS174, and SN74AS175 are character- 20 [Je 1 f_l 3Q g
ized for operation from 0°C to 70°C. 2a [z 10[]3Q a
GND[Js  e[]CIK >
SN54ALS175, SN64AS175 . . . FH PACKAGE <
SN74ALS175, SN74AS175 . . . FN PACKAGE n
(TOP VIEW) ]
FUNCTION TABLE
{EACH FLIP-FLOP)
INPUTS OUTPUTS
CIR c.lk D | @ at
L X X L H
H t H H L
H t L L H
H L X |Q @
t 'ALS175 and ‘AS175 only
NC — No internal connection.
Copyright © 1983 by Texas Instruments Incorporated
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TYPES SN54ALS174, SN54ALS175, SN54AS174, SN54AS175
SN74ALS174, SN74ALS175, SN74AS174, SN74AS175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

logic symbols

‘AL8174, ‘AS174 'ALS178, "AS175

CLR W R
CLK 19 c1
(2)

1m0 ———-‘3) 10 10 (4 2) 1Q
o M 15,0 10— [ @ %
(6) {7) . (7)
3D —1 pr———— 3Q (5) 20
0 (1 (10} aQ 20— - (6} 28
{13) (12) {10}
5D 5Q (12) 3a
o (14} (15) 6a 30 ———1 E (1) 3G
(13) 05 49
40 = b (1) 5
logic diagrams (positive logic)
tiR-tL cin AU
9
" ek 2 oLk 2
102 ) 5 1p -4 T 2 1q
—obc1 T —opc1 .
R ¢-olr 10
42k 20 —2! ) 20— D 2 sa
b 51 2a ob 1 ©
> ¢-O|R [ 2 [ 2Q
-
w
> 3p =2 D ) ap —4121 D o—oDio%ao
2 opc1 7 3q ~ab>C1 .
=) ¢-olr ¢olr —-Do—— 3a
/)]
1
o ap =AU 1D 100 ap—231 1D o—-<1>—-“5’ aa
= c1 o_OD_‘_qo —-obc1 14
o R ol R —DO— 4@
c
'&; 50 —13) 1D
o 12 o
¢-olr
6014 S ‘
= 15 6a
—olr
Pin numbers shown are for J and N packages.
2.168 - Texas
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TYPES SN54ALS174, SN54ALS175, SN74ALS174, SN74ALS175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

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

Supply voltage, VCC -+ v - v v v e i e e et s e ne et et 7V
LT LU o] =T - 7V
Operating free-air temperature range: SNB54ALS174, SN54ALS175.................... —-55°C to 125°C

SN74ALS174, SN74ALS175 .. ... vt iian 0°C to 70°C
Storage temperature TaNGE .« . o v v v vttt en sttt e e

recommended operating conditions

SN54ALS174 SN74ALS174
SN54ALS175 SN74ALS175 UNIT
MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 4.5 5 5.5 4.5 5 5.5 A\
ViH High-level input voltage 2 2 A
ViL Low-level input voltage 0.8 0.8 \
[[o]}] High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
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 = ns
before CLK? CLR inactive 8 6
th Hold time, data after CLKt 0 0 ns
TA Operating free-air temperature -55 125 [¢] 70 °C
(72]
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) g
SN64ALS174 SN74ALS174 (&)
PARAMETER TEST CONDITIONS SN54ALS175 SN74ALS175 UNIT o
MIN TYPT MAX [ MIN TYP? mMAX 6
ViK Vee = 45V, I} = -18 mA -1.5 -1.5 \
VoH Vec =45Vto55V lpy = —0.4mA Vee-2 Veeo-2 \4 2]
VoL Vee = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4 <
. Veec =45V loL = 8 mA 0.35 0.5 Q
] Vee = 5.5V, Vi=7V 0.1 0.1 mA 2
[m Vee = 5.5V, V) =27V 20 20 pA <
L Vece = 5.5V, Vi =04V -0.1 -0.1 mA wn
ot Vee = 5.5V, Vo = 2.25V -30 -112 | -30 -112 mA ]
cc [ASIZE Lo ssv,  Sestott K KT I
Al typical values are at Voo = 5V, Tp = 25°C.
#The output conditions have been chosen to _produce a current that closely approximates one half of the true short-circuit output current, Ing.
NOTE 1: I is measured with D inputs and CLR grounded, and CLK at 4.5 V.
33
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TYPES SN54ALS174, SN54ALS175, SN74ALS174, SN74ALS175
HEX]JQUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

switching characteristics (see Note 2)

Vge =45Vt 5.5V
CL = 50 pF,
RL = 500 0
FROM TO
PARAMETER (INPUT) (OUTPUT) TA = MIN to MAX UNIT
SN54ALS174 SN74ALS174
SN54ALS175 SN74ALS175
MIN MAX | MIN MAX
fmax : 40 50 MHz
t —_— YD
PLH e Any Q (‘ALS175) 5 20 5 18 ns
tPHL Any Q 8 26 8 23
1
PLH CLK Any Q 3 17 3 15 ns
tPHL {or @, ‘ALS175) 5 20 5 17

NOTE 2: For load circuit and voltage waveforms, see page 1-12.

D flip-flop signal conventions

S1INJHID SV ANV SV Q8

It is Tl 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 highor 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.

e el s 5 o o e g i5) _
CLK ———g: > C1 CLK ‘—(32)) > C1 a
b ~—— 1D 6) — D —~1D (6)
CLR (—4""5 R | Qa PRE (i'..m s Q

Notice that Q 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 D, Q, and Q. Of course pin 5 (Q) is still in phase with the data input D, but now both are
considered active-low. '

2-170
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TYPES SN54AS174, SN54AS175, SN74AS174, SN74AS175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

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

SUPPlY VOIAgE, VO G - - v vttt e e e 7V
L9 o TU ) Y1 | =T (- P 7V
Operating free-air temperature range: SN54AS174, SN54AS175 ... ... .. ... ... . ... —55°C to 125°C

......................... 0°C to 70°C

SN74AS174, SN74AS175

Storage temperature range

recommended operating conditions

SN54AS174 SN74AS174
SN54AS175 SN74A8175 UNIT
MIN NOM MAX | MIN NOM MAX
Vce  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 \4
1oH High-level output current -2 -2 mA
loL 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 time Data a4 4
tsu — ns
before CLKt CLR inactive 6 6
th Hold time, data after CLK? 1 1 ns ey
TA Operating free-air temperature -55 125 0 70 °C
wn
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) I:
SN54AS174 SN74AS174 8
PARAMETER TEST CONDITIONS SN54AS175 SN74AS175 UNIT o
MIN TYPT MAX | MIN TYPT MAX -_—
ViK Vee =45V, | = —18 mA -1.2 -1.2 Vv (&
VOoH Veec =45Vt0b55V gy = -2mA Vee-2 Vee-2 \ [75]
VoL Vee = 45V, loL = 20 mA 0.25 0.5 0.25 0.5 \ <
1 Vee = 5.5V, V=7V 0.1 0.1 mA fa)
I Vee = 6.5, V=27V 20 20 rA 2
L Veg = 5.5V, V) =04V -05 -0.5 mA <
1ot Vee = 5.5V, Vo = 2.25 V -30 -112 | -30 -112 mA
icc 2::_7]: Vee = 5.5V, See Note 1 32 45 gg 45 mA g
TAll typical values are at Veg =5V, Ta = 26°C.
¥The output conditions have been chosen to produce a current that closely approxim_a(es one half of the true short-circuit output current, lgg.
NOTE 1: Icc is measured with D, CLK, and PRE grounded, then with D, CLK, and CLR grounded.
33 ADVANCE INFORMATION
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TYPES SN54AS174, SN54AS175, SN74AS174, SN74AS175

HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

‘AS174 switching characteristics (see Note 2)

12¢

Vecc =45Vto55V
CL = 50 pF,
FROM T0 AL = 5000
PARAMETER {INPUT) {OUTPUT) Ta = MIN to MAX UNIT
SN54AS174 SN74AS174
MIN MAX | MIN MAX
frmax 100 100 MHz
tPHL CIR Any Q 5 15 5 14 ] ns
1 . . .
PLH cLK Any Q 35 951 35 81 hs
tPHL 4.5 11.5 4.5 10
‘AS175 switching characteristics (see Note 2)
Veec =45Vt055V,
Cp = 50 pF,
FROM TO0 RL = 500 Q,
PARAMETER : UNIT
(INPUT) (OUTPUT) TA = MIN to MAX
SN54AS175 SN74AS175
MIN TYPT MAX | MIN TYPT MAX
fmax 160 160 MHz
tPLH = 5 5 - 5
Q
PHL CLR Any Q or 55 55 ns
tPLH = 4 4
TPHL CLK Any Qor Q 2 2 ns
> tal typical values are at Voo = 5V, T = 25°C.
r NOTE 2: For load circuit and voltage waveforms, see page 1-12.
(V)]
2
»)
(2]
O
—
X
O
c
—
—f
2]
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS8B1A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

D2661, DECEMBER 1982—REVISED DECEMBER 1983

® Package Options Include the ‘AS181A in
Compact 300-mil or Standard 600-mil DIPs.
The ‘AS881A 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

'‘AS881A Provides Status

Register Checks

Plus Ten Other Logic Operations

© Dependable Texas lnsiruments Quality

and Reliability

logic symbol

8) 0
M3y

ALU

o
(1]

©

Lasceptls
sl g

sip=0) Of—12 av8
116}

...18CO0 ’-——Cma

—

A0{2}
[IRUEN

)

o (9) To .

A1 123) o
B1 {22}

(21

b, (10 o

A22Ue
B2 {20

(4l

b (111 F2

IS
ERAEN

o v]o s|o w|o

181

B 13) 3

Pin numbers shown are J, JT, N and NT packages.

SN54AS181A . . . .J OR JT PACKAGE
SN54AS881A . . .. JT PACKAGE
SN74AS1B1A . ... N OR NT PACKAGE
SN74AS881A . ... NT PACKAGE

(TOP VIEW)

8o (1 U2a[dvee
KoEz 23[]A1
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s1[s 20382
) so(Je 19[JA3
cn(d» 18[]83
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Fi(wo 18P
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Gno iz 13[]F3

SN54AS181A, SN54AS881A . ... FH PACKAGE
SN74AS181A, SN74AS881A . .. . FN PACKAGE

‘AS181A, 'ASB81A

{TOP VIEW)
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NC - no internal connection

TYPICAL ADDITION TIMES (Ci.=15 pF, R =280 Q, Tp =25°C})

ALS AND AS CIRCUITS H

NUMBER . ADDITION TIMES PACKAGE COUNT CARRY METHOD
OF USING ‘AS881A | USING'AS181A | USING 'S181 | ARITHMETIC LOOK-AHEAD BETWEEN
BITS AND 'AS882 AND’AS882 AND °S182 | LOGIC UNITS [CARRY GENERATORS ALU's
1tod 5 ns 5 ns 11 ns 1 NONE
5t08 10 ns 10 ns 18 ns 2 RIPPLE
9to 16 14 ns 14 ns 19 ns 3ord 1 FULL LOOK-AHEAD
17 to 64 19 ns 19 ns 28 ns 51016 2to5 FULL LOOK-AHEAD
ADVANCE INFORMATION Copyright © 1982 by Texas Instruments Incorporated
This document contains information on
a new product. Specifications are subject INS’I‘%NTS

to change without notice.
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

description

S1INJHID SV ANV SV !

The ‘AS181A and ‘AS881A are arithmetic logic units {ALU)/function generators that have a complexity of 76 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 (Cp) and a ripple-carry output (Cp, + 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 ‘AS181A and ‘AS881A will accommodate active-high or active-low data if the pin designations are interpreted as
follows:

PIN NUMBER 2 |1 ]|23f22(21|20(19{181 9 f(10}11]13]| 7 16 |15 | 17
Active-low data (Table 1) Ao |Bo | A1 |B1 A2 [B2 JA3|{B3|FO|F1 |F2 [F3 |Ch|Chta]P | G
Active-high data (Table 2) A0 {BO | A1 |B1 }A2 B2 A3 |B3| FO|F1 |F2]F3|Ch| ChsalX Y

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 ‘AS181A and "AS881A can also be utilized as a comparator. The A =B output is internally decoded from the func-
tion outputs (FO, 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 Cp=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 (Cp 4 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, S1, SO atL, H, H, L, respective-
ly. .

INPUT Cp| OUTPUT Crreg ACTIVE-LOW DATA | ACTIVE-HIGH DATA
(FIGURE 1) {FIGURE 2)
H H A>8B A<B
H L A<B A>B
L H A>8B 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, SN54ASB81A, SN74AS181A, SN74ASB81A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

description {continued)

FUNCTION TABLE FOR INPUT BITS EQUAL/NOT EQUAL

The ‘AS881A has the same pinout and same functionality as the ‘AS181A except for the P, G, and Cn+4 outputs
when the device is in the logic mode (M=H).

In the logic mode the 'AS881 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 Cp, 4 4 outputs supply status information based upon the following logical com-
binations:

P=FO+F1+F2+F3
G=H
Ch+4=PCp

FUNCTION TABLE FOR INPUT PAIRS HIGH/NOT HIGH

80=S3=H, $1=52=L, and M=H S$0=51=S3=L,82=H, and M=H

OUTPUTS OUTPUTS
Cn DATA INPUTS R Cn DATA INPUTS G P Cn:a
H [AO=BO A1=B1 A2=B2 A3=B3 |H L H H |AOorB0=L AlorBl=L A20rB2=L A30rB3=L|H L H
L [ AO=BO A1=B1 A2=B2 A3=B3 |H L L L |AOorBO=L A10rBi=L A20rB2=L A3orB3=L|H L L
X | AO#BO X X X HH L X | A0=BO=H X X X H H L
X X A1#B1 X X HH L X X A1=B1=H X X H H L
X X X A2#B2 X HH L X X X A2=B2=H X H H L
X X X X A3#B3 {H H L X X X X A3=8B3=H |[H H L

The combination of signals on the S3 through SO control lines determine the operation performed on the data words to
generate the output bits Fi. By monitoring the P and Cp, 4 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 ‘AS881A has the unique feature of
providing an A = B status while the exclusive-OR ( @ ) function is being utilized. When the control inputs (S3, S2, S1,
S0} equal H, L, L, H; a status check is generated to determine whether all pairs {Ai, Bi) are equal in the following man-
ner: P = (A0 @ BO) +(A1 @ B1)+(A2 @ B2) + (A3 @ 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 ‘AS881’s. 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 (P
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, Bi) being high, it is necessary to set the control lines
(S3,52,51,S0) to L, H, L, L. The data pairs will then be ANDed together and the results ORed in the following manner:
P = AOBO+A1B1 +A2B2+A38B3.

P = FO+F1+F2+F3
AOBO+A1B1+A2B2+A383
(A0 @ BO)+{A1 @ B1)1+(A2 @ B2)+(A3 @ B3}

S3 | S2{ st SO | M
L H L L
H L L H H

x

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 ‘AS181 and ‘AS881
together with the "AS882 and 'S182 can be used with the signal designation of either Figure 1 or Figure 2.
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TYPES SN54AS181A, SI\I54A8881A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

S1INJYID SY ANV SV [N

"AS1B1A ‘AS181A
‘ASBB1A ‘ASBB1A
ALU
sode_{g T ALY
i5) B
s (0. 15 cp > s ... 18 cp |18 X
sz N I s Lye o smecln X
3 1]
s sw=om—%ﬂ'8 s3-12L 6ip=q) of—12L axg
M—124 (0...15 cOF———Cn+a n-2 4 {0...15)cO G
Ca (1) y & n
Ro0.12 - 2] -
Ro 2 ey AodZalp
o1 (i LB Y m bt o
80— so-tilrdg
<123
R——=tp 123 p
(10} A1 P (0
522 (21 P~——F1 artz2inld 21 Pe——r1
hmb\’ an a2ty
— H au
524200y 19 F2 a2 200, 14 P~z
K:“QJE b 0y . AJ"QIE >
Bty 18] F3 TINA 18l (130 g
‘AS882 *AS882
CPG
Sm |, S ) cea
ZHETIFN by X0_(3) p0
S :i; GO _thco
P See X150 mdepy
G1——car o [ZRCEN
P2 chy cotp—L2L cnvg xz_“:_"-xs o, cotp—&_Cnea
cz—‘mh cG2 Yz——u-;h cG2 .
Pa—omcey coaf—11 Cnsre *x3-1%etcp coaf—1 Easre
53_'9—'h ca3 [ZIRCLE N NN
7a ::;),: poy cosfart17) Cneza PYRITEIIN poy Cosh171Tnez2e
4# cGa " [ZILUN
e co7jmtZZ Cne32 PERILLS P co7j—22 Tnsaz
= vs18ladegs
e Tﬁ cPe POSKLLINY
6# cG6 "—a:h cG6
7?0—'5 cp7 7 2nleey
&7 -2le~cer. v 42 cr
FIGURE 1 FIGURE 2
(USE WITH TABLE 1) (USE WITH TABLE 2)
TABLE 1 TABLE 2
ACTIVE-LOW -
SELECTION TIVE DATA SELECTION ACTIVE-HIGH DATA
M=H M = L; ARITHMETIC OPERATIONS M=H M = L; ARITHMETIC OPERATIONS
LoGIC Ca=L Ca=H LOGIC Ch=H To=L
s3 52 §1 S0
FUNCTIONS (o carry) (with carry) S3 82 §1 80| pyncrions (no carry) (with carry)
L L L L|F=A F = AMINUS 1 F=A L L L L[F=A F=A F=APLUS1
L L L H{F=AB F=ABMINUS 1 F=AB L L L H|F=AFB |F=A+B F=(A+B)PLUS 1
L. L H L{F=A+B F = ABMINUS 1 F=AB L L H L|F=AB F=A+B F=(A+B)PLUST
L L H H|F=1 F =MINUS 1(2'sCOMP) | F = ZERO L L H H|F=0 F =MINUS 1 (2's COMPL) | F = ZERO
L H L L|F=A%B |F=APLUS(A+B) F = APLUS (A +B)PLUS 1 L H L L|F-AB F=APLUS AB F=APLUSABPLUS 1
L H L H|F=B F=ABPLUS(A+B) F=ABPLUS (A +B)PLUS 1 L H L H|F=B F ={A+B)PLUS AB F= (A +B)PLUS ABPLUS 1
L H H LIF-A®B|F=AMINUSBMINUST |F=AMINUSB L H HL|F-A®B [F=AMINUSBMINUS1 |F=AMINUSB
t H H HiF=A+8 |[F-a+B F=(A+B)PLUS 1 L H H H|F=AF F = ABMINUS 1 F=AF
H L L LlF-5e F=APLUS (A +B) F=APLUS (A + B} PLUS 1 H L L L|F=A+B |F=APLUSAB F=APLUS ABPLUS 1
H L L H{F=A®B [F-APLUSB F=APLUSBPLUS 1 H L L HiF-A®B |F=APLUSB F=APLUSBPLUST
H L H LiF=8 F=ABPLUS(A+B) F = ABPLUS (A +B)PLUS 1 H L H L|F=8 F=(A+B)PLUS AB F={A+B)PLUSABPLUS 1
S 1 ) PLU!
H L H H|F=A+B F=(A+B) F={A+B)PLUS 1 H L H HF=AB F = ABMINUS 1 F=AB
HH L LiF=0 E=APLUSA* E=APLUSAPLUS 1 H H L L[F=1 F=APLUSA* F=APLUSAPLUS1
H H L H|F=AB F=ABPLUSA F=ABPLUS APLUS 1 H H L H{F=A+E F={A+B)PLUSA F={A+B)PLUSAPLUS
H H H L|F=AB F=ABPLUSA F=ABPLUSAPLUS 1 H H H LiF=A+B F={A+BIPLUS A F=(A+B)PLUSAPLUS
H HH H|F=A F=A F=APLUSI - H H H H[F=A F = AMINUS 1 F=A
*Each bit is shifted to the next more significant position.
2-176 In TEXA%:
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TYPES SN54AS181A, SN74AS181A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

logic diagram (positive logic)
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TYPES SN54AS881A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

logic diagram {positive logic)
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74ASB81A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

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

Supply voltage, Vcc
input voltage
Off-state output voltage (A =B output only)
Operating free-air temperature range: SN54AS181A, SNG4AS881A
SN74AS181A,SN74AS881A .. ... ... .t

Storage temperature range

recommended operating conditions

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

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-tevel input voltage 2 2 Vv
ViL Low-level input voltage 0.8 0.8 v
VoH High-level output voltage A =B output only 5.5 5.5 \")
All outputs except
p - -2
IoH High-level output current A=Band G 2 mA
G -3 -3 mA
All outputs .
oL Low-level output current except G 20 20 mA
G 48 48 mA
TA Operating free-air temperature -556 125 o] 70 °C
wn
=
—
>
Q
o«
(&)
2
Q
Z
n
=
\
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TYPES SN54AS181A, SN54A8881A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

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

S1INJHIDO SV ANV STV !

SN54AS’ SN74AS’
'ARAMETE! TEST NDITION NIT
PARAMETER CONDITIONS MIN TYPT MAX | MIN TypT max | O™
ViK Vee = 4.5V, | = —18 mA -1.2 -1.2 v
Any output
Vv 45V1t055V, [gH= -2mA Vee-2 Vee-2
VoH | except A = B cc OH cc cc v
G Vee = 45V, IoH = -3 mA 2.4 - 3.4 24 34 v
loH |[A =8 Vece =45V, VoH = 5.5V 0.1 0.1 mA
Any output .
— V 4.5V, IoL = 20 mA 0.3 0.5 0.3 0.5 \
VoL | except G cc oL m
G Vee = 45V, loL = 48 mA 04 0.5 04 05
M input 0.1 0.1
Any A or B input ’ 0.3 0.3
! V, 55V, Vp=7V A
! Any S input cc ! 0.4 04 | "
Carry input 0.6 0.6
M input 20 20
Any A or B input 60 60
I Vi 55V, Vi=27V )
H IRy S input cc =55 ! 80 50 “
Carry input 120 120
M input -2 -2
Any A or B input -6 -6
I . B = 0.
IL Any S input Vce = 6.5V V=04V - — mA
Carry input -12 -12
All outputs except -30 -45 -112 | -30 -45 -112
Io} |A =BandG Vee = 5.5V, Vo =225V mA
G . -165 -165
' v - 55V ‘AS181A 135 200 135 200 mA
cc cc = > "ASBB1A 135 210 735 210
tAll typical values are at Vee = 5V, Tp = 26°C.
$The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, los-
128:¢
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TYPES SN54AS181A, SN54ASB81A, SN74AS181A, SN74ASE81A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

switching characteristics (see Note 1)

ALS AND AS CIRCUITS I

Veec=5V.
CL=15 pF, Vce=4.5Vt0 55V,
RL=500Q CL =50 pF {15 pF for A=B),
FROM| T TEST 280 Q for A=BJ, Ry =500 Q (280 @ for A=B),
PARAMETER o ! or A =Bl L { or A=8l uNIT
(INPUT)|{OUTPUT) CONDITIONS Ta=25°C TA=MIN to MAX
"AS181A SNS4AS1B1A | SN74AS181A
‘ASBB1A SNS4AS881A | SN74AS881A
MIN TYPT MAX | MIN TYP! MAX | MIN TYPT MAX
tod Cn Ch+4a 5 2 7 1 2 7 9 ns
Any M=0V,51=52=0V,
t Bl N 6 2 8 14 2 8 12
pd AorB| “"*4 | 50-53=4.5 V (5UM mode) ns
Any M=0V, S0=53=0V,
t e 7 2 8 20| 2 8 16
pd KorB] "*4 | 51-52-4.5V (OFF mode) ns
tpd Cn | AnyF | M=0V (SUM or DIFF mode) 5 3 6 11| 3 6 9] ns
Any i M=0V, $1=52=0V,
t _AnY_ g —— 4 2 9| 2 5 7
pd AorB S0=53=4.5 V (SUM mode 5 ns
Any - M=0V, S0=5S3=0V,
t oy G — 5 2 6 12| 2 6 9
pd RorB S1-52=4.5 V (OIFF mode) s
Any = M=0V, $1=52=0V,
t — P — 5 2 6 11} 2 & 8
pd AorB 50=53=4.5 V (SUM mode} ns
Any —_ M=0V,S0=83=0V,
t el P 5 2 6 13| 2 6 10
pd RorB S1=52=4.5 V (OFFF mode) ne
Aior - M=0V,S1=52=0V,
t ~ Fi — 5 2 5 11| 2 s 8
pd Bi ! 50=53=4.5 V (SUM mode) "
Ai or - M=0V,S0=S1=0V,
It L Fi ik 5 2 6 12y 2 6 10
pd B ' | $1=52=4.5V {OIFF mode} ns
Z.
tpd :_3_°' Ti M=4.5 V {LOGIC mode) 6 2 6 16| 2 6 11| ns
1
. Any A [ M=0V, S0=S3=0V,
tpd WA A-8 ‘ - 12 4 14 26| 414 21| ns
. or B $1=52=4.5 V (DIFF mode)
addditional ‘AS881A switching characteristics involving status checks {see Note 1)
Vec=5V. Vec=4.5Vto 5.5V,
CL=15 pF, Cp =50 pF, -
FROM | TO Tl - , = ,
PARAMETER EST R =500 RL-500@ UNIT
(INPUT} }(OUTPUT) CONDITIONS Ta=25°C TA=MIN to MAX
"ASBB1A SN54ASBB1A | SN74AS881A
MIN TYPT MAX [ MIN TYPt MAX {MIN TYPT MAX
A Ch=4.5V, M=4.5V,
n _
tpd ol 3 S0=53=4.5V,S1=52=0V, 8 2 10 19| 2 10 15| ns
AorB X = = A
Equality (Ai =Bi or Ai#Bi)
An Ch=45V,M=45V,
tpd KOrYE Cn+4 [S0=53-4.5V,51=52=0V, 10 2 12 24| 2 12 18| ns
Equality (Ai=Bi or Ai#Bi)
An Ch=4.5V,M=4.5V,
tpd Eoyﬁ 5 $2=4.5V,50=S1=83=0V, 8 2 10 19| 2 10 15| ns
r - P - -
(Ri=Bi=H or Aior Bi=L)
An Cn=4.5V,M=4.5V,
tod KorVE Ch+4 |S2=4.5V,50=51=S3=0V, 1 2 13 25| 2 13 19| ns
(Ai=Bi=H or Ai or Bi=L)
thd =tPHL OF tPLH
tan typical values are at V=5V, Tp=25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
83
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TYPES SN54AS181A, SN54ASB81A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

PARAMETER MEASUREMENT INFORMATION

SUM MODE TEST TABLE
FUNCTION INPUTS: S0=8S3=45V,81=82=M=0V

OTHER INPUT
INPUT SAME 8IT OTHER DATA INPUTS |OUTPUT OUTPUT
PARAMETER | UNDER APPLY APPLY APPLY APPLY UNDER | WAVEFORM
TEST TESY SEE NOTE A)
4.5V GND 4.5V GND ¢
1, - = Remaini =
PLH A; B, None o “'"39 Cn F, tn-Phase
tPHL Aand B
t - - Remainin -
PLH 8 A None emainine Ch F, In-Phase
1PHL A and 8
1 - - Remaini -
PLH A B; None None - mm_nlng P In-Phase
tPHL A and B, Cp
t - - Remaini -
PLH B, A, None None _emar "9 P In-Phase
1PHL A andB, Cp
T — — - — —
PLH A; None B, Remaining | Remaining G In-Phase
PHL B A, Cq
1 — = Remainin Remainin =
PLH 8, None A 3, e et 9 G In-Phase
tPHL B A.Cq
All Al Any F
IPLH Cn None None - — v In-Phase
PHL A 8 or Cpsg
- - R
IPLH A None B, Remimmg eTannung Cn+4 Out-of-Phase
tPHL B A.Cp
t — - Remainin, Remaini
PLH B, None A, aning maining Cn+a | Out-of-Phase
tPHL B8 A.Cn
2 DIFF MODE TEST TABLE
) FUNCTION INPUTS: S1=S2=45V,S0=S3=M=0V
OTHER INPUT .
> INPUT | e BIT OTHER DATA INPUTS [ouTPuT| ouTPUT
- PARAMETER | UNDER UNDER
m YEST APPLY APPLY APPLY APPLY TEST (:vEAEV:nghAn)
> 45V GND 45V GND o
Z ’ IPLH z‘ None B, Rem:mmg Rezlalnlng ?‘ In-Phase '
tPHL A B.C,
. - R R -
U PLH B, A, None emfnlng eTammg F, .} Out-of-Phase
> PHL - A B.Cn
1 - Remainin —
» PLH A, None B, None _temaining P In-Phase
tPHL A and B, C,
1| - - Remaini —
9 PLH g, A, None None Jemerning P Out-of Phase
x tPHL A andB,Cp
- - R i =
O 'PLH A, B, None None —_ zmalung G In-Phase
. c tPHL Aand 8, C '
-— - R -
- IPLH B, None A, None _emaining G Out-of-Phase
m PHL A and B, C,
- R R
IPLH A, None B, emilmng e:nanmng A:=8 In-Phase
IPHL A B.Cn
= - R R
{PLH B, A, None emaining | HEMAINING | A< B | Out-of Phase
1PHL . A 8,Cp
t Al
PLH - Cp None None - - ‘None Cnea_ In-Phase
tPHL A and B or any F
t - - Remainin
PLH A, B, None None e 9 Ch+a Out-of-Phase
tPHL A.B.Cq
t = - Remainin,
PLH B; None A, None — hm‘ 9 Ch+q in -Phase
tPHL A,B.Cqy
NOTE A: For load circuit and voltage waveforms, see page 1-12, !
.
2-182 [ Texas
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TYPES SN54AS181A, SN54AS881A, SN74AS181A, SN74AS881A
ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

PARAMETER MEASUREMENT INFORMATION

LOGIC MODE TEST TABLE

FUNCTION INPUTS: 81 =S2=M=45V,S0 =S3 =0V

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

OTHER INPUT
INPUT SAME BIT OTHER DATA INPUTS OUTPUT OUTPUT
PARAMETER UNDE
TEZTR APPLY | APPLY | APPLY APPLY UTNE';? :E:V:;:RM)
4.5V GND 4.5V GND EA
tPLH - = Remaining =
Aj 8 N N — _ : -of-
TPHL i one one Aand B, Cy Fi Qut-of-Phase
tPLH = - Remaining -
B; A None Ni - = i -ot-|
tPHL ! 1 one AandB, Cp Fi Out-ot-Phase
INPUT BITS EQUAL/NOT EQUAL TEST TABLE
FUNCTION INPUTS: S0=83=M=4.5V, $§1=82=0V
INPUT
. INPUT O‘;‘:i:l‘E ';I':J OTHER DATA INPUTS OuUTPUT OUTPUT
PARAMETER UNDER UNDER WAVEFORM
TEST APPLY APPLY APPLY APPLY TEST (SEE NOTE A)
4.5V GND 45V GND
'PLH Ai Bi None _Remaining None P Out-of-Phase
tPHL A and B, Cp,
1 - — ini —
PLH Bi Ai None Remaining None P Out-of-Phase
tPHL A and B, Cy
iPLH Ai None Bi Remaining None B In-Phase , -
tPHL RandB, C,
t - - ini =
PLH B None A Remaining None 3 In-Phase
tPHL A and B, Cp 1)
t, . =, Remaining
“;:': Ai Bi None AandB, C, None Cn+4 In-Phase g
tPLH - - Remaining
B A N - — N C -
L i i one AandB, Cy one n+4 In-Phase &)
tPLH - = Remaining —
t:HL Al None Bi R and B, Cp None Ch+4d Out-of-Phase (&)
tPLH = - Remaining
PHL Bi None Ai A and B, Cn None Ch+4a Out-of-Phase 2
INPUT PAIRS HIGH/NOT HIGH TEST TABLE Q
FUNCTION INPUTS: S2=M=4.5V, S0=81=83= 0V E
OTHER INPUT
INPUT SAME BIT OTHER DATA INPUTS OUTPUT OUTPUT ﬂ
PARAMETER UNDER
TEST APPLY APPLY APPLY APPLY U:EI;FI’R (g&vsggsr, <
4.5V GND 4.5V GND
t - - ini ini =
PLH Ai Bi None ReLnalmng Remilmng P In-Phase
tPHL A, Cp B
t - - ini ini —
PLH Bi Ai None Remaining Remaining P In-Phase
IPHL B, Cn A
p = ~ — —
PLH Ai Bi None Remaining Remaining Cn+a Out-of-Phase
tPHL A, Cn B
" - — — Reraim -
t:::: Bi Ai None Reg acl:r:ng em;nmg Chn+4 Out-of-Phase
NOTE A: For load circuit and voltage waveforms, see page 1-12.
[ TEXAS 2-183
NSTRUMENTS



] ALS AND AS CIRCUITS

2-184



283

TYPES SN54AS182, SN74AS182
LOOK-AHEAD CARRY GENERATOR

D2661, DECEMBER 1983

High-Speed Replacementrfor 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 | DESIGNATIONST FUNCTION
GO, G1, G2, G3 | GO, G1, G2, G3 | Carry Generate Inputs
PO, P1, P2, P3 | PO, P1, P2, P3 |Carry Propagate Inputs
Cn Cn Carry Input
Cn4x Cntyr En+_xr Cn+yr Carry Outputs
Cniz 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.

SN54AS182 . . . J PACKAGE
SN74AS182 . . . N PACKAGE

(TOP VIEW)

G101 YUedvee
3182 15[1P2
GoQs 1a[]G2
50E4 13[d¢n
G3[s 12Dc|—‘+x
-F-’3E5 l\an+y
P07 1[G
GND| |8 9] 1Cnh+z

SNG54AS182 . . . FH PACKAGE
SN74AS182 . . . FN PACKAGE

(TOP VIEW)

description B 2 =
The ‘AS182 look-ahead carry Qenerators are :
capable of anticipating a carry across four binary n
adders or group of adders. They are cascadable NC—No internal connection |:
to perform full look-ahead across n-bit adders. o}
This generator, when used in conjunction with the ‘AS181 or ‘AS881 Arithmetic Logic Unit ALU, provides g
high-speed carry look-ahead capability for any word length. The ‘AS182 generates the look-ahead —
(anticipated carry) across a group of four ALUs. In addition, other carry look-ahead circuits may be employed o
to anticipate carry-across sections of four look-ahead packages up to n-bits. The method of cascading [75]
‘AS182 circuits to perform multilevel look-ahead is illustrated under the typical application data. <L
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 2
on the ‘AS181A and ‘AS881A data sheet are also applicable to and compatible with the look-ahead <
generator. Logic equations for the ‘AS182 are: 7))
’ -
Cn+x = GO+ PO Cp Thx = YO (X0 + Cn) <
Cn+y =G1+P1GO+P1P0OCy Cn+y = Y1 [XT+ Y0 (X0 + Cp)l
Cn+z=G2+P2G1+P2P1GO+P2P1POC, Cntz = Y2 {X2+ Y1 [X1+ Y0 (X0+Cp)l}
G=G3+P3G2+P3P2G1+P3P2P1G0 Y =Y3 (X3 + Y2} (X3+X2+Y1) (X3+X2+X1+Y0)
P=P3P2P1P0 X = X3+ X2+X1+X0
PRODUCT PREVIEW Copyright © 1983 by Texas Instruments Incorporated
This page contains information on a product under TEXAS :
develo, t. Texas Instruments reserves the right to 2‘1 85
o INSTRUMENTS

change or discontinue this product without notice.
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TYPES SN54AS182, SN74AS182
LOOK-AHEAD CARRY GENERATOR

FUNCTION TABLE FOR G OUTPUT FUNCTION TABLE
INPUTS OUTPUT FUNCTION TABLE FOR Cp, + x OUTPUT
G3 G2 G1 _Go P3 P2 P1 G FOR P QUTPUT INPUTS OUTPUT
L X X X X X X L INPUTS OUTPUT Go PO Cn| Cpsx
X L X X L Xx X L P3_ P2 P1__PO P L X X H
X X L X L L X L L L L L L X L H H
X X X L L L L L All other H All other L
All other combinations H combinations combinations
FUNCTION TABLE Cp, +y OUTPUT FUNCTION TABLE FOR Cp, . ; OUTPUT
INPUTS OUTPUT , INPUTS OUTPUT
= = —_—— ===
Gl GO P1 PO Cp | Cpsy G2 G1 GO P2 P1 PO Cp| Cn4z
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
All other L X X X L L L H H
combinations All other combinations L
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) logic symbols
-] D5 or X : CcPG
2 _lg, o0 —12L Cox
1 PO .ﬂb cPO (an c
.| Go (3) r~| cGo COtp——— “nty
co2f Cn+z
— {1}
. (10) G1 —=={ cG1
> GorY B A15) L7
P2 cP2 cpl P
5 (6) ] g2 ((1(:)) caz 10)
P3or X3:6) D__ P3 ——r=~{ CP3 cep=% 5
> G3or V3 538 el ca3
2
O { oR
7 5| o e
[of
(2] o
- — (13) 124 =21 {12)
m 5 "‘—i cn*z Cpo— 21 al e Cp+x
B 1 124§
P2 or X2 4 >1
Q Croryp 4] | " 344 “an
Cc 20rY2 PO ——5 G2/210 p Cn+y
— = (3) T
- GO =t 23 1246+ >1
1 7 2) 3,4,6 4 (9)
(/7] P1 T Ga 5.6 Ch+z
G1 et 75 g
1 (KL} P = (15) t 7)
1 ':,*,V P2 ol Ge 10,4,6,8 e P
F1orx12 T G2 14
or X1 a J n+y 27 3468+ >1
Gror¥1 rBole,  se3l oo g
(< YT P 94
(12) i
C
P0 or X0 :’;; l o
GO or YO 13 Chex
CnorCy > ° Pin numbers shown are for J and N packages only.
2-186 Texas
INSTRUMENTS
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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, VcC .. - - .- - .. P

Input voltage

Operating free-air temperature range: SN54AS182
SN74AS182

Storage temperature range

recommended operating conditions

;

SN54AS182 SN74AS182 UNIT
MIN NOM MAX | MIN NOM MAX

Vce  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 \4
loH High-level output current -2 -2 mA
loL 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)
SN54AS182 SN74AS182
PARAMETER TEST CONDITIONS TUNIT
MIN _TYPT MAX | MIN TyPT MAX
ViK Vee = 4.5V, lf = —18 mA -1.2 -1.2 \
VOH Vee = 45Vt 6.5V, IoH = -2 mA Vee-2 Vee-2 \
VoL Ve = 45V, loL = 20 mA 0.3 0.5 0.3 0.5 \ 2 L
Cp 0.1 0.1
= (%]
P3 0.2 0.2 -
i P2 Vee = 55V V| =7.0V 9.3 o3 ma | 5
' [Fo.?. 63 cc =52V =7 04 oal ™ |2
GO, G2 0.7 0.7 8
G1 0.8 0.8 p—
Ch 0.02 0.02 o
P3 0.04 0.04 (7)]
P2 0.06 0.06 g
1 = Vi = 5.5V, Vi =27V
H 5,71, 63 cc ! 0.08 oo8] ™ a
G1, G2 0.14 0.14 Z
G1 0.16 0.16 <
Cnh -0.5 -0.5 »n
% s s 3
1 . Vee = 55V, V| = 0. - —
L [¥2,%1,¢c3 cc =55 =04V —2 ] ™
GO, G2 -3.5 -3.5
G1 -4 —4
10} Vee = 6.5V, Vp = 2.25V -30 -112 | -30 —-112 | mA
IccH 17 17
V =565V mA
DlecL cc 23 23
TAll typical values are at Voo = 5V, Tp = 25°C.
$The output conditions have been chosen to produce a current that closely approximates one-half of the true short-circuit current, lgs.
283 \
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TYPES SN54AS182, SN74AS182
LOOK-AHEAD CARRY GENERATOR

switching characteristics (see Note 1)

SLINJYIDO SV ANV STV !

Vee =45Vt 556V,
CL = 50 pF,
FROM T RL = 500 Q.
PARAMETER UNIT
{INPUT) (OUTPUT) Ta = MIN to MAX
SN54AS182 SN74AS182
MIN TYP¥ MAX | MIN TYP? MAX
tPLH cn Cn+ys Cn+y 5 5 .
tPHL Ch+z 5
1 - = '
FtH PorG Cntx Coty 5 5 -
IPHL Cn+z 5 5
t - = —
PLH PorG G 6 ° ns
tPHL 5 5
1 — -
PLH P P 5 s ns
tPHL 5 5
tal typical values are at Voo = 6V, Tp = 26°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
TYPICAL APPLICATION DATA
‘AS181A, ‘ASSB1A ‘
A\
/, N\
c, c, [ [
i g A g ) N " T 7 S " T " § 7
GO PO Cpex G1 P1 Cpyy G2 P2 Cpyz G3 P3 GO PO Cnsx G1 P1 Cnyy G2 P2 Cpyy G3 P3 G0 PO Cpax,
1 Cn AS182 T F Cn *AS182 g F " 'As182
GO PO Cpex G1 P1 Cpyy
Cn 'AS182 :
FIGURE 1-THE “‘AS182 IN A 64-BIT LOOK-AHEAD CARRY CIRCUIT
2-188
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TYPES SN54ALS190, SN54ALS191, SN74ALS190, SN74ALS191
SYNCHRONOUS 4-BIT UP/[DOWN DECADE AND BINARY COUNTERS

D2661, DECEMBER 1982 —REVISED DECEMBER 1983

SNG4ALS190, SN54ALS191 . . . J PACKAGE

Single Down/Up Count Control Line SN74ALS190, SN74ALS191 . . . N PACKAGE
Look-Ahead Circuitry Enhances Speed of Cascaded {TOP VIEW)
Counters ) ) B[ Uisdvee

. agllz 1sgaA
Fully Synchronous in Count Modes aa s 1a]] CLK
Asynchronously Presettable with Load Control CTE_N {1 13{]RCO

DAs 1200 MAX/MIN

Package Options Include Both Plastic and Ceramic oce 11{]TOAD
Chip Carriers in Addition to Plastic and Ceramic DIPS op 07 10 3 c
Dependable Texas Instruments Quality and Reliability GND 8 g[]D

SN54ALS190, SN54ALS191 . . . FH PACKAGE

descriptions SN74ALS190, SN74ALS191 .. . FN PACKAGE
The ‘ALS190 and ‘ALS191 are synchronous, reversible } (TOP VIEW)
up/down counters. The 'ALS180 is a 4-bit decade counter and o O 8
the 'ALS191 is a 4-bit binary counter. Synchronous counting dmzZz>4«
operation is provided by having all flip-flops clocked 5010
simultaneously so that the outputs change coincident with each oalla 18 [| CLK
other when so instructed by the steering logic. This mode of CTENDs RCO
operation eliminates the output counting spikes normally ) NC(ls 16 [[NC
associated with asynchronous (ripple clock) counters. , D/iaf7 15[ MAX/MIN
The outputs of the four flip-flops are triggered on a low-to-high- Qc(ls 14[JTOAD
level transition of the clock input if the enable input (CTEN) is 11213
low. A high at CTEN inhibits counting. The direction of the count Nno VOO
is determined by the level of the down/up (D/U) input. When D/U (] 5 =z
is low, the counter counts up and when D/U is high, it counts
down. ' NC — no internal connection.

These counters feature a fully independent clock circuit. Changes at the control inputs (CTEN and D/U) 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, D/U, 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 ripple 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 125°C. The SN74ALS190 and SN74ALS191 are characterized for operation from 0°C to 70°C.

Copyright © 1982 by Texas Instruments Incorporated
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2-190

TYPES SN54ALS190, SN74ALS180

SYNCHRONQUS 4-BIT UP/DOWN DECADE COUNTERS

‘ALS 190 logic symbol

“ CTRDIV10
CTEN (s,) 1 ' 112)
o/U M2 [DOWN]  2(CT=0)26 :—MAX/MIN
(M3 (el 3(CT=9)26
CLK > 1.2-1.3+
_E‘(M 6,14 }Mﬁfﬁ
ToAp-esdcs i
(15) (3)
A o {sD [1) o Qa
T 2l o B
Cc——— 14] —Toc
\ oL ] 8] ap
‘ALS190 logic diagram (positive logic)
MAX/MIN
e 1
o 12 D RO
CLK MD&
oap 11 D
(15)
A s }__(3) Qa
D —cp>C1
10
sED _h
g
4 ; | @ o
— 1D(H
— rd R -
1 ¢
s LI
1 —g>c1
r'— 10
m R o
—
=
1 s ™ ap
Lo>c1
— |10
—— . r9 R oy
Pin numbers shown are for J and N packages.
TeExas
INSTRUMENTS
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SYNCHRONOUS 4-BIT UP/[DOWN BINARY COUNTERS

TYPES SN54ALS191, SN74ALS191

‘ALS191 logic symbol

“ CTRDIV16
G-~ 12
ofU: M2 [DOWN] 2(CT=0126 :I—MAX/MIN
e R 3(CT=15)26
CLK D> 1,2-11,3+
_E G4 614 rs
Lowi‘.‘lh. C5
- L
A%— 5D T ::’ aa
B ] ‘6') o8
c 141 oy oc
o2 8] ap
'ALS191 logic diagram (positive logic)
1
1
. 1121 paximin
1
|

Eren &

o/U-'-s-’Dcf

CLK“‘)D o

mﬂ‘ll
(15}

Lyt

b—>C1
0 -

)

U

o |

>c1

R P

2l )

: | A?D

Qo)

—-a¢
Cc1

1D

n ap

s
b>c1

2 ob-

al Lo

Pin numbers shown are for J and N packages.

183
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TYPES SN54ALS190, SN74ALS190
SYNCHRONOUS 4-BIT UP[DOWN BINARY COUNTERS

typical load, count, and inhibit sequences

‘ALS180

lilustrated below is the following sequence:

1.

2.
3.
4.

Load {preset) to BCD seven.

Count up to eight, nine (maximum), zero, one, and two.
Inhibit.

Count down to one, zero (minimum}, nine, eight, and seven.

i
]
|
!
]
DATA J | :
INPUTS
[of l : :L
D : :’-
p——
P g LY |
n D/U:::_:_ -}l l ]
> T . :
- e | e e |
g TR ___ LI [ |
' i [ bl
==- - [ |
5 SO B U IO A e T
_---r.__'__ i Vo
g RIS ! 2 || ! | I
0 ——— ' ! b
C %____ : | : | f
@ ey 1 | Lo
Qo____L_l_r———L | | | l I
o T
MAX 'MIN _--] | : | : |
[} 1 ] 1
. ———— I 1 , 1 '
o, Y | s
: 7,1 8 9 0 1.2 2 2 0 9 8 7
I I I-—— COUNT uP -———>|¢—-INHIBIT—4~| |‘——— COUNT DOWN ————ﬂl
o ' |
LOAD

2-192
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TYPES SN54ALS191, SN74ALS191
SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS

typical load, count, and inhibit sequences
‘ALS191

lllustrated 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.

i
' . . _ _ ___—__-_-=-Z
o - -

A
DATA ——'—.‘—:"‘_." —_—— = = = = = = = —
INPUTS 1 - — —_— —_— —_— —_— —_— —_— —_ — —_— —_— —_—

c [ — — e —

I |

LD__l o — e e
] 1 h
| 1 - |

——— —— ! [77]

D/U___l_—p r | =

| [ : D
CTEN___I___-} I l ! EL:)
- | 7 o

-— i ]

°a__ 4 1 L l: e N n

_— - P <

Q | |

NN S S N IO R I~

S B | Lo 2

Q¢ M I I [ I <

T ] T 2]

- I ! | -

w__ 1 | ' L I <

1l \ | 1
MAX/MIN —‘L :: | : I : : : ] |

-T= I ' T

—_— 1! ' | |

Gt T : U

:13|I 14 15 0 LIS 2 12 1 0 15 14 13
I l '-—————coum up —-——-»I-— lNHIBIT—-I |-—— COUNT Doww——ol
e e
LOAD
83
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TYPES SN54ALS190, SN54ALS191, SN74ALS190, SN74ALS191
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS

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

Supply voltage, Vcc

INPUEVORAGE & o . vt et e e e e e e e e e e, 7V

Operating free-air temperature range: SN54ALS190, SN54ALS191
SN74ALS190, SN74ALS191

Storage temperature range

recommended operating conditions

SN54ALS190 SN74ALS190
SN54ALS191 SN74ALS191 UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 5.5 4.5 5 5.5 A\
ViH High-level input voltage 2 2 \'%
ViL Low-level input voltage 0.8 0.8 v
IoH High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
'ALS190 . 0 20 o] 25
felock Clock frequency TALS1919 s 35 5 ) MHz
‘ALS190 25 20
ty  Pulse duration CLK high or low "ALS191 20 16.5 ns
LOAD low 25 20
Data before LOAD! 25 20
tou éezup sime @ before CLK! 25 20 ns
D/U before CLK! 20 20 :
LOAD inactive before CLK?! 20 20
Data after LOAD! 5 5
th Hold time ~ CTEN after CLK! 0 ) ns
D/U after CLK! 0 (9]
TA Operating free-air temperature -55 125 o} 70 °C

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

SNG4ALS190

SLINJYID SY ANV STV !

2-194

SN74ALS190
SN54ALS191 SN74ALS191
PARAMETER TEST CONDITIONS MIN_ TYPT MAX | MIN TYPT  MAX UNIT
VIK Vge =45V, lf = ~18 mA -1.5 -1.5 \
VOH Vec =45Vt055V, gy = —-04mA Vee-2 Vee-2 \
VoL Vee = 4.5V, loL = 4 mA 0.25 0.4 0.25 0.4 v
Vece = 4.5V loL = 8 mA 0.35 0.5 !
] Vee = 5.5V, V=7V 0.1 0.1 mA
1%} Vee = 6.5V, V=27V 20 20 A
B R Ex T
[} Vee = 5.5V, Vg = 225V -30 -112 | -30 -112 | mA
Icc Vee = 6.5V, All inputs at O V 12 22 12 22 mA

tan typical values are at Voc = 5V, Tp = 25°C.
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs.
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TYPES SN54ALS190, SN54ALS191, SN74ALS190, SN74ALS191
SYNCHRONOUS 4-BIT UP/[DOWN DECADE AND BINARY COUNTERS

switching characteristics (see Note 1)

Vee =45Vte55YV,’
CL = 50 pF,
R = 6500 Q,
FROM T0
PARAMETER INPUT) (OUTPUT) Ta = MIN to MAX UNIT
SN54ALS190 SN74ALS190
SN54ALS191 SN74ALS191
MIN MAX | MIN MAX
"ALS190 20 25
f H
max "ALS191 25 30 MHz
t JEE—
PLH [OAD Any Q 8 34 8 0 | s
tPHL 8 34 8 30
1
PLH A, B, C,D Any Q 4 25 4 21 ns
tPHL 4 25 4 - 21
1] JR—
PLH CLK e 5 24 5 20 | o
tPHL 5 24 5 20
T
PLH CLK Any Q 3 22 3 18 | s
tPHL 3 22 3 18
1
PLH cLK MAX/MIN 8 34 8 31 s
tPHL 8 34 8 31
1] -— —
PLH /T RCO 15 42 15 371 s
tPHL 10 33 10 28
1] —
PLH D/T MAX/MIN 8 30 8 25 | s
tPHL 8 30 8 25
tPLH TEN BEo 4 21 4 18 ns 5t
TPHL 4 21 4 18 2
NOTE 1: For load circuit and voltage waveforms, se