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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 Schottky T {ALS), and Advanced Schottky T {AS). The choice provided by selecting from either ALS
or AS functions provides this systems design engineer with a management tools to achieve performance budgeting. Efficient
design parameters can be met easily by taking advantage of this low power of ALS in noncritical paths and using high
performance AS in speed critical paths. The efficiencies realized by ALS and AS are being offered to system designers in
the following forms:

1. Pin-to-pin compatible, plug-in versions of most popular LSTTL and STTL functions.
2. Higher density MSI and LS} 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/LS! series of devices, such as the ‘ALS632 32-bit parallel error detection and connection circuitry, with the following
system benefits:

[ 2 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 isofations,
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
fncrease density of LSI functions
Implement universal logic solutions

Take advantage of new packaging

— 24-pin 300-mil DIP

— Ceramic and plastic chip carriers

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

[ ] 16-bit by 16-bit universal multiplier

20-MHz 8-bit-slice universal processor eiement with on-board register file
20-MHz 14-bit controller with 9-word stack

20-MHz 16-bit barrel shifter

Many additional pin-compatible ALS and AS devices

Included in this volume is a Functional Index to all bipolar digital devices types available or under development showing
the avaitable 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 Tl distributor, or by writing direct to: Marketing and Information Services, Texas Instruments
Incorporated, P.O. Box 225012, MS 308, Dallas, Texas 75265.

‘Integrated Schottky-Barrier diode-clamped transistor is patented by Texas Instruments, U.$. 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

IccL

IH

L

IoH

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 Ve supply terminal of an integrated circuit.

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

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

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

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

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

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

Short-circuit output current

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

Off-state (high-impedance-state) output current (of a three-state output) with high-level voitage 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 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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ALS/AS TTL SYMBOLS, TERMS, AND DEFINITIONS

lozL

Vin

ViK

Vi

VoH

VoL

ta

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 jow-

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 leve!l at the output.

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

Access time
The time interval between the application of a specific 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 fevels (high or low) to a high-impedance (off)
state. (tgis = tpMz or tpL2).

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 1o 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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GLOSSARY

ALS/AS TTL SYMBOLS, TERMS, AND DEFINITIONS

th

tpd

tPHL

tpHZ

tpLH

tpLz

tPZH

tpzL

tsu

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 levet thigh or low) to the other defined level. {tpd = tpHL Or tPLH)-

Propagation delay time, high-to-low-level 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 leve!
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.

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

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

Small-Scale Integration, SSI
Integrated circuits of less complexity than medium-scale integration (MSI).

Very-Large-Scale Integration, VLSI
The description of any IC technology that is much more complex than large-scale integration (LS1}, and involves a much

higher equivalent gate count. At this time an exact definition including a minimum gate count has not been
standardized by JEDEC or the IEEE.
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EXPLANATION OF FUNCTION TABLES

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

[:::]:pgoo:mruxj¢<——>r-:c

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 indicated steady-state input conditions were established
level of Q before the most recent active transition indicated by | or t

one high-leve! pulse

one low-level pulse

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

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 {, this means the output is valid when-
ever the input configuration is achieved but the transition(s) must occur folowing the achievement of the steady-state
levels. If the output is shown as a feve! (H, L, Qq, 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, FLor -|_|_, 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 It 50| - OK [err mionT[A 8 ¢ b | A 9 % o
L X X X X X X X X X L t 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 QBn Qcn
H L H t X L X X X X | L Qan Qgn Qcn
H HoL 1 H X X X X X |Qgn Qcn Qpn H
H H L 1 L X X X X X |Qgn Qcn Qpn L
H L L | X X X X X X X [Qao QB0 Qco Opa

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

The second line shows that so long as the clock input remains fow (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 parailel loading of the register and says that if S1 and S0 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
Qpg, 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 Qpa is now at Qg, the previous levels of Qg and
Q¢ are now at Qg 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 S0 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 Qpa, the previous levels of Q¢ and
Qp are now at Qg and Qg, respectively, and the data previously at Qp is no ionger 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

v

R =R1=R2
Vee s1
FROM OUTPUT
TEST FROM OUTPUT 3 1L TEST
UNDER TEST POINT R
P . UNDER TEST POINT 1
Lo Ry FROM QUTPUT TEST
(See Note A) L UNDER TEST ) POINT
{See Note A) CL=< R2 $
1 (See Note A} 1

LOAD CIRCUIT FOR
BI-STATE
TOTEM-POLE OUTPUTS

NOTE A. C|_includes probe and jig capacitance.

LOAD CIRCUIT FOR
OPEN-COLLECTOR OUTPUTS

LOAD CIRCUIT FOR
THREE-STATE OUTPUTS

TIMING
INPUT 1.3V

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

NOILVINHOLNI TvH3IN3ID !

HIGH-LEVEL S~ T35V
PULSE 13V 13V
' ) 03V

- tw -
-— ——e

. twy ! 35V
LOW-LEVEL 13V 13V
PULSE o —— =03V

VOLTAGE WAVEFORMS
PULSE WIDTHS

INPUT 13V 13V
i
1

|
rlpmﬂ |
: |

!

|

1

r- v

i H

IN-PHASE | ' 13V 0
ouTPUT | 13V :

: vVau

'Q—

{See Note D}

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

OUTPUT a5V

CONTROL 13v (3v

{low-leve! A sy

enabling) e — o ——— .

9 tpz[_—ll""l —d' r—tpl_z
11 |

WAVEFORM 1 | | 13V I : T 033\./5 \
S1 CLOSED A Lmnd= Vg,
(See Note B) tPZH—te] - ptPHZ
WAVEFORM 2 ! _________#_ VoM
S1 OPEN 13V 03V

{See Note B} ~0 V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, THREE-STATE OUTPUTS

NOTES: B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internat conditions such that the output is high except when disabled by the output control.

2]

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

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

TYPICAL CHARACTERISTICS?

‘ALSO0A
PROPAGATION DELAY TIMES
vs
FREE-AIR TEMPERATURE

veg=5V
Mt =t6=6ns
Cy =50pF
10 R = 5009

- —
]
|

7 -4

Propagation Delay Time—ns
m

T
i
-

P
~75 -80 -25 Q0 25 50 75 100 125
Ta--Free-Air Temperature~"C

FIGURE 1
‘ALSO0A
PROPAGATION DELAY TIMES
Vs
LOAD CAPACITANCE
90
\/CC 5V
80—t =t=5ns H
RL =500 Q
.7 7TAi 25°C o
é 60 !
S
3 S0 .
S a0 I
S0l || oL
3
£ #

10

Nz i
i

]

C1—Load Capacitance—pF
FIGURE 3

10

~

IS

. B
0 200 400 600 800 1000 1200 1400 1600 1800 2000

Fvee=5V
[ tr=t=5ns
[CL=0pF

|- Clock Pulse =0 V t0 5 V
L Alt inputs switching
Ta=25°C

i
|

Pp-Pawer Dissipation Per Gate—mW

1]

‘ALSO0A
PROPAGATION DELAY TIMES
vs
INPUT RISE & FALL TIMES
13 —
vee=5V
12(- € - 50 pF

RL = 500 (! ’7 !
M| Ta=26°C — ——I——?
i
10 PLH

/7 | THL#

Propagation Delay Time—ns
©

. L

. | ||

) 5 10 15 20 25 30 35

Input Rise and Fall Times (10%—90%)—ns
FIGURE 2

5
Er—t—T1—

45

‘ALS244A
PROPAGATION DELAY TIMES
vs
LOAD CAPACITANCE

L

A

Propagation Delay Time-ns

EeEiiie

oCl 200 400 600 80C 1000 1200 1400 160G 1800 2000
CL—Load Capacitance—-pF
‘ALSO0A FIGURE 4
POWER DISSIPATION PER GATE
vs
FREQUENCY

1
001 004 01 04 1 4 10 40 100

—Frequency—~MHz
FIGURE 5

*pata for temperatures below 0°C and above 70°C are applicable for Series S4ALS circuits only.

GENERAL INFORMATION i
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SERIES 54AS/74AS
ADVANCED SCHOTTKY TRANSISTOR-TRANSISTOR LOGIC

TYPICAL CHARACTERISTICST

‘ASB04A
PROPAGATION DELAY TIMES
vs
FREE-AIR TEMPERATURE

T

Vee=56V
tr=1=2ns
CL=50pF
[ R =500

‘AS804A
PROPAGATION DELAY TIMES
vs
INPUT RISE AND FALL TIMES

Veg=5V
CL =50 pF
R =500
Ta=25°C -

Propagation Delay times—ns
Propagation Delay times—ns

o
-75 -50 25 0 25 50 75 100 125 o 5
TA—Free-Air Temperature—°C

FIGURE 1

‘ASBO4A
PROPAGATION DELAY TIMES
vs
LOAD CAPACITANCE

Propagation Delay times—ns

CL—Load Capacitance—pF

FIGURE 3

tData for temperatures below 0°C and above 70°C are applicable for Series 54AS Circuits only.

L]
10 15 20 25 30 35 40 45

Input Rise and Fall Times—ns
{ty = tf 10% to 90%)

FIGURE 2

TEXAS
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

128



FUNCTIONAL INDEX

GATES AND INVERTERS

POSITIVE-NAND GATES AND INVERTERS

POSITIVE-AND GATES WITH OPEN-COLLECTOR OUTPUTS

TECHNOLOGY TECHNOLOGY
STD STD
DESCRIPTION TYPE || Als jas M| LLs s |votume DESCRIPTION Tvee | D | ALs| AS| W [Ls |5 | vorume
Hex 2-Input Gates ‘804 . A 3 [ a 2 s 00 . oo 2
- s TesT o s P uadruple 2-Input Gates
H. h & 04 A L] d i
lex lnverters Ld L *
7004 - o }— 3 Frvple 3.Input Gates ‘15 . 3
L
00 O e|lo|oe 2
Quadruple 2-Input Gates A . POSITIVE-OR GATES
— 3
1000 A .
. D 2 | T TECHNOLOGY |
STI
Tople 3 Input Gates 10 . . 3 DESCRIPTION Tve | ° |as| as|is | s | voume
1010 A TL
° el o] oo Hex 2-Input Gates ‘832 e [ A 3
‘20 . o (e 2
Dual 4 Input Gates A hd 3 Quadruple 2-input Gates ‘32 o e
1020 | A
- + s e e 3 1032 Ale 2
8-Input Gares 30 . - 3 Triple 4Input ORINOR ‘802 A :
. =] = —
13-Input Gates 133 + T POSITIVE-NOR GATES i
Dual 2-Input G. "8003 ° il 3
val 2-Input Gates ] Bl TECHNOLOGY ] <
STD
POSITIVE-NAND GATES AND INVERTERS WITH OPEN-COLLECTOR OUTPUTS DESCRIPTION TYPE | pq | ALS|AS| L |LS|S | VOLUME E
TECHROLOGY [ Hex 2:1nput Gates ‘805 o [ A 3 o
. L IEEE] 2
sTD 02 O
DESCRIPTION Tvee |l oas Jas|nl L] Ls) s | voLumE Quadruple 2 Input Gates LRI 3
. . . L4 2 11002 A m
‘05 . . 2
Hex inverters A ] Trple 3-Input Gates 27 2_
- — 3 * | @ 3
1005 . I
)—T o e T - 5 Dual 4-Input Gates with Strabel 25 o 2 I
. 3 Dual 5-Input Gates ‘260 . <
Quadrupie 2-Input Gates 03 LJ o, o 2 m
A R SCHMITT-TRIGGER POSITIVE-NAND GATES AND INVERTERS w
1003 A
— TECHNOLOGY 2
Triple 3-input Gates a2 -2 ° z sTD
. 3 DESCRIPTION Type | | aLs as|is | s | voLume L
. . o e 2 0
Dual 4-input Gates 22 = 3 Hex Invert ‘14 .
ex Inverters o -
Octal | gl ‘619 )
POSITIVE-AND GATES ctal Inverters ) -
I 4-input Positive-NAND 2
TECHNOLOGY Dual 4-input Positive:N T8 0
STD Triple 4-Input Positive-NAND ‘618 °
DESCRIPTION TYPE g as |as| H|ts|s | voLume riple 4-Input Positive: iU s
Quad 2-input P -NAND
Hex 2-Input Gates ‘808 . A 3 uadruple 2-input Positive 32| e ol
08 L] L4 L 2
Quadruple 2-Input Gates e [ 5 CURRENT-SENSING GATES
1008 A e
1 elele 2 DESCRIPTION Type [LECHNOLOGY] ) e
Bl
Triple 3-input Gates . . 3 ALS | AS | IS
1011 . [Hex '63 [e 2|
0 2
s .
Dual 4-Input Gates 2 .« | 5 DELAY ELEMENTS
Triple 4-Input AND/NAND "800 [a
T
DESCRIPTION Tve [rechnoLogy VOLUME
[aLsTAs LS
Inverting & Non-Inverting Elements, 3 . 2
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

T TECHNOLOGY
ST
DESCRIPTION TYPE TT‘: Als |aS|H | L |Ls |s |voLUME
2-Wide 4-Input ‘55 o |e( o
[4-wide 4-2-3-2 Input ‘64 .
[4°Wige 22-3-2 input ‘54 . )
[4"wide 2-Input ‘54| ®
[a-Wide 2-3-3-2 input ‘54 ele
Dual 2-Wide 2-input ‘51| ® o (oo |0
AND-OR-INVERT GATES WITH OPEN-COLLECTOR OUTPUTS
[__TECANGLOGY
lsTo
DESCRIPTION TYPe | |ALs |As|s | vorume
Hwaae 4-2-3-2-Input ‘66 | ] . 2 J

EXPANDABLE GATES

[ TECHNOLOGY T
|'sTo
DESCRIPTION TYpe | | ALs |As| W | L [Ls | voLume
Oual 4-Input P ¥
ual 4-Input Positive-NOR 23 .
With Strobe
[4-wige AND-OR ‘52 . )
|4-Wide AND-OR-INVERT 53] e .
|2-Wide AND-OR-INVERT ‘65 DD
[Ddal 2-Wide AND-ORINVERT 50| @ | .
EXPANDERS
TECHNOLOGY |
§TD
DESCRIPTION TYPE | Lo | ALs [As | W | voLume
Dual 4 Input 50 | e .
Trple 3-Input 61 . 2
[3-2-2-3-Input AND-OR ‘62 .
BUFFER AND INTERFACE GATES WiTH OPEN-COLLECTOR OUTPUTS
TECHNOLOGY
DESCRIPTION sTD
TYPE aLs |As|Ls | s | voLume
a8
07l .
2
" 7]
ex
‘35 A 5
1035 . |
06| e |
2
Hex Inverter ‘16| ® 1
1008 . 3
‘26| o |
2
‘38 * L .
Quad 2-Input Positive-NANO A 31
39 ] e 2|
1003 A 3|
D . 2|
Quad 2-nput Positive-NOR 33
A 1 3 |
BUFFERS, DRIVERS, AND BUS TRANSCEIVERS WITH OPEN-COLLECTOR OUTPUTS
TECHNOLOGY T
STD
DESCRIPTION Tvee | Lo |aLs| as|is | s | voume
Non-mverting 757 A
Octal Butters/Drivers ‘760 A
Inverting Octal 766 A
Butters/Drivers 763 Py R
f .
nverting and Nor-Inverting 762 R
Octat Butfers/Drvers
Nondnverting Quad Transcevers 759 a
Inverting Quad Transceivers ‘768 A

GATES, BUFFERS, DRIVERS, AND BUS TRANSCEIVERS
WITH 3.STATE OUTPUTS

TECHNOLOGY
sTD
DESCRIPTION TYPE | I ALS |ASLS | § | VOLUME
o | 2
‘241 ]
a e 3|
o | 2
244 -
Ale 3|
‘465 = 2
Non-inverting A 3 |
Octal Bufters/Drivers . 2 |
‘467
A 3|
. 2
\ w41 —
za1¢
[C1z2an A 1
‘12449 A i
‘231 .
240 ®{e 2
D 3
‘466 ° 2
Inverting Octal A 3|
Buffers/Drvers . 2
‘468
A 3
‘540 ° 2
z m
“1240¢% . 3
Inverting and Non-inverting
230 .
Octal Butfers/Drvers
L 2
245 L i
Octal Transceiwers A |a 1 5
1225 | 0 |
s |2 LE 2
Non-inverting a 3
Hex Buffers:D A A 2
x Buffers:Orivers 367
A 3
366 [ A 2
Inverting i A 3
Hex Buffers/Drivers . A A 2
J %8 | —— 3
Quad Buffers/Di [z e A
ual uffers/Drivers
126 | ® A
with independent 5 e 2
Output ol
utput Controls 5 T e
L
Non-(nverting ‘243
| A e 3
Quad Transceivers
12437 | A
Invert ‘242 ‘ ° 2
rwvertin
© ] A |e
Quad Transcewers 3
‘12421 A [
Quad Transceivers with Storage ‘226 | [ .
[éz lnp\:( NAr:DBGa(; 134 | [ |e )
ontroller and Bus Driver 428 R
for BOBOA System
50-OHM/75-OHM LINE DRIVERS
[ TECHNOLOGY i
STD
DESCRIPTION TYPE | [ |ALS | as |5 |vOLUME
Hex_2-Input Positive-NAND -804 e [ a
Hex 2-Input Positive-NOR ‘805 e | A 3
Hex_2-Input Positive-AND 808 e [ A
Hex 2-Input Positive-OR ‘832 e [ A
Quad 2 input Positive-NOR 28| e R
| Dual a-Input Positive-NAND 140 .

® Denotes available tchnology.

Apenotes planned new products,

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
TD oF
DESCRIPTION Tvee | S as [as [n|1s | s | volume DESCRIPTION Tvre | As | as| s | voLume
™ ouTPUY
Hex 2-tnput Positive-NAND "804 o | a A |a 3
— 3-State 245
Hex 2-Input Positive-NOR '805 e | A . 2
Hex 2-input Positive-AND ’'808 ® (A oc o AL S 3
Hex 2-Input Positive-OR ‘832 e [a 3 N . 2
Hex Inverter 1004 . | A | A 3
tow 3-Stete ‘623 ‘|
Hex Buffer 34 4 ud 12 mA/24 mAI4B mAIB4 mA Powsr d 2
1034 N "'T g ™ e - 2s o LA 1 ® 3
st .
et ry ry r 2 Sink, True Outputs oc, ate 3! ry 3
Quad 2-Input Positive-NAND A A ] 3
3 3-State ‘G52
*1000 A e . 2
. Ld 2 L3 a
28 ry oC, 3Stete | 654 < >
Quad 2-Input P NOR  —
1002 A vt oc 1621 | &
"
1036 . ;" " [ asme  |623 [ A 5
o
Quad 2-Input Positive-AND 1008 Ale wer OC. 3.5tats | /1635 | 4
Quad 2-Input Positive-OR 1032 A e 3 K
- " 3-State ‘620
Triple 3-input Positive NAND | ‘1010 A D Z
Triple 3-Input Positva- AND “om A oc o2 AR 3
Triple 4-Input AND-NAND "800 Iy . 2
Triple 4-Input OR-NOR "802 a 12 mA/24 mA/48 mAGa mA [ Low a|» 3
0OC. 3-State ‘638
o e[| B Sink, Investing Outputs Power . 7
Dual 4-Input Positive-NAND A a | e 3
3 3-State ‘881
1020 A . z
Line Driver/Memory Driver a 3
ine Driver vy Driver 1436 . oc, 3Sute | ‘653
with Series Damping Resistor 2 . 2
[ Line Driver/Memory Driver 337 | . 35wt | 1620 | &
Very Low
oc 622 | &
Power 3
OC._35tats | 1638 | 4
BI-/TRI-DIRECTIONAL BUS TRANSCEIVERS AND DRIVERS T
ac ‘B4t
TYPE TECHNOLOGY Low . 2
OF 12 mAI28 mA/48 mA/B4 mA | P A . 3
DESCRIPTION TYPE | ALS | AS|LS | S | VOLUME A28 MAJSE mA/GS ower 3State ‘645
OUTPUT Sink. Trus Outputs: . 2|
Quad with Bit Direction 3-State | '446 o Very Low oc ‘1641 A
Controls 3State | ‘449 0 Fower [ 35tate 1645 | A 3
o 440 ° 3518t ‘60 1
St
oc ‘aa3 . Low © . 2
3-State | ‘442 L4 2 12 mA/24 mA/48 mA/B4 mA | Power A . 3
Tridi oc ‘gaz
Quad Tridirection 3-State | ‘443 . Sink. Inverting Outputs . 2
3-State | ‘444 . Very Low 3-State 1640 | A
oc ‘448 . Power oc 1642 | A 3
[_4-Bit with Storage 3-State | °226 e 35tat eas A"
Sta
[ Controttér and Bus Driver for B0BOA Systems | "428 o] 4 Low ® . 2
12 mA/ZA mA/AB mA/E4 mA
Power Al e 3
Sink. True snd oc ‘644 Py 2
h Output:
OCTAL BUS TRANSCEIVERS/MOS DRIVERS nesrting Outputs VervLow | 3Sme | 7643] 4
P oc ‘1644 A 3
TECHNOLOGY K . o)
STO Registered with Multipl 3-51 646
DESCRIPTION TYPE as|as|is [ s | vorume egistered with Multiplex e . :
TTL 12 mA/24 mA/AB mA/64 mA Iy 3
. ‘2620 A True Qutputs oc 847
Inverting Outputs, 3-State . 2
‘2640 A
3 A| e 3
‘2623 A RAegistared with Multiplexad 3.State ‘848
True Outputs, 3-State hd 2
12645 A 12 mA/24 mA/A8 mA/BA mA " 3
Invsrting Outputs oc 649
L 2
877 A
Universal Transceiver/
aStae | 852 a 3
Port Controfiers.
‘856 A

®Denotes available technology.
A Denotes 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
TECHNOLOGY | TECHNOLOGY
STo NO. OF sTD -
DESCRIPTION TYPE | (o | ALS | AS| H | L | 1S} S| VOLUME DESCRIPTION 2r- OUTPUTS| TYPE | " | ALS | AS |LS | S | VOLUME
‘73 A () e e 2
a 174
76 A [ a [ e (o] 3
‘78 A ‘378 .
| 103 . 2 D Type T 71 . 2
| 106 . - . RO
o7 = 4 ad |75 + s 3
Duat J-K Edge-Triggered 108 e 378 .
hd A 276 | ®
‘108 .
. - 3 K 4 a 5T e 2
2 ale] 2 | -
12
1 J‘ A ﬁJ 3 ) OCTAL, 9-BIT. AND 10-BIT D-TYPE FLIP-FLOPS
A L 2
113
1 A a 3 TECHNOLOGY |
NO. OF STD
o . I Ale 2 DESCRIPTION OUTPUT | TYPE ALS | AS | LS | S | VOLUME
14 ry BITS TTL
m = = e 3
2 0] B ocral | FState | 374 + T >
Single J-K Edge-Triggered 101 . T rue Data ctal _
m 02 . I 3State | 574 : ) .
X 73l e sl 2-State | 273
> } 76 | ® - ® hd 2 |
Oual Puise-Triggered s o e True Data with Clear| Octal | 3-State | ‘575 e | o
f [o7 [ ® [[3State 874 o | e 3
— ‘ 71 o e 2 3-State [ '878 e |0
2 77 e T e True with Enable Octal | 2-State | 377 . 2
11 Single Pulse-Triggered Toa o 3-State | ‘534 L4 L
O [7105 | e Inverting J Octal L;i—:tsm ‘562 .
- -State ‘57 . . ]
=) Dual J-K with Data —[ e e e —
Lockout Inverting with Clear | Octal Ts 579 v T ]
g Single JK with Data ,“ o _ -State - 3
Lockout Q Inverting with Preset| Octal 3-State | 876 o | e
> o= s True Octal | 3State | ‘825 a
-] Oual D-Type ‘74 o - 3 \nverting Octal | 3-State | 'B26 A
—— True 9-Bit 3-Stete | ‘823 A
o Inverting 9-Bit 3-Sate | ‘824 A
2 True 10-Bit_| 3-Sate | 821 | | °
taverting 108t | 3Swne | 822 | - B

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

LATCHES AND MULTIVIBRATORS

QCTAL, 9-BIT. AND 10-BIT LATCHES

QUAD LATCHES

TECHNOLOGY TECHNOLOGY
NO. STD
DESCRIPTION outPuT AS| t [18] VOLUME DESCRIPTION ;TSF outeur | Tvee | 77 as| as|Ls | s | voLume
tate L] L]
Dual 2-Bit : [
T::nsnaarlem ‘1@ °le 2 3.5tat o8 ool 2
2 State ) Transparent Octal R =
2-Sate A 3
a S — 3-State | 573 o | o
X 101 ) ﬂ
RETRIGGERABLE MONOSTABLE MULTIVIBRATORS Dual 4-it zStute [ 1100 2
T Octal | 2:Ste | 116 | ®
TECHNOLOGY ransparent 3State | 673 R
ST [ ] - el “
DESCRIPTION vee (57 acs [as|is | o | vocume IStete | 533
TTL Inverung Transparent| Octal 3-State | ‘563 .
T2 [ e « e 3-5tate | 580 o e 3
Single 130 ] Py 1
i [130] Oual &-Bit Octal | 3-State | ‘880 P
22 . 2 Inverting Transparent
"123 L] L] - R (]
oual 3-State | 604 =
423 L 21 Mulupl 1] Octal oc 605 r °
nout Multplexe L P o ST ) o
oc [ 07 [ Te ]
. o | | '—
Addressable Octal | z-State | 259 . T <
Multi Mode Buffered | Octal 3-State ‘412 L] E
True Octal | 3-State | ‘845 NN ]
inverting Ootal | 3-State | 846 | s a ] o0
True 9-Bt | 3-State | ‘843 | 4 | A 3 o
\nverting 3Bn | 3-Stae | ‘844 D
Trae 1081 | 3Stare | 841 ala L.
Inverting 10-Bit 3-State { ‘842 A [ A [ Z
—
MONOSTABLE MULTIVIBRATORS WITH SCHMITT-TRIGGER INPUTS -
TECHNOLOGY <
] o«
DESCRIPTION TYPE $ | VOLUME m
Sngie . I ‘, 2
L I D w

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

REGISTERS AND PROGRAMMAGBLE LOGIC ARRAYS

SHIFT REGISTERS

e

¥

REGISTER FiLES

no. Mobﬁsr_ TECHNOLOGY [ TECHNOLOGY
| MOSES
DESCAIPTION OF alal rvee | sTO 5TD VOLUME
HBEEE as| as) L[ ts | s | voume DESCRIPTION OUTPUT | TYPE as| As| LS
arrs 2|5 TTL als
Sign-Protected X X |x | 322 A 8 Words x 2 Bus 3-State | (172 [
BRESETID 2 oc ‘170 | e . 2
4 Words x 4 Bits
Faratiel-In, el e 3-5tate_| 'B70 .
Parallel-O 8 i el o * | & 3 N 3-Sta ‘870 a
ar . X
—— A 5 Dual 16 Words x & Bits = S!:‘: o T 3
wdicect X
rectional Jxlx x| 23
- - 3
0 A e 2 OTHER REGISTERS
o Pxix)xix | 1ea 5
S —
= TECHNOLOGY
Paratiel-in, sTO VOLUME
X .
1 Paralial-Out PR el ol * DESCRIPTION Tvee | T |asfas|Llis|s
Registered
Outouts x[x)x x| 672 . 2 Quadruple ‘98 .
m 8 X X]x ] '199 . th S‘Z o 298 . . 2
with Storag 3989] .
m A 83 i 1. L L 8-Bit Universal Shift B ° |
X "
A o] 8 ‘299
2 x{ |x 95 n Registers s [a 3
o “Butf
m Paraltel-in X X 99 . @ e Bus-Buffer ‘173 . A
m Registers 3
Paraliel-Out RERAEIT 2 P A 395 |
> . " Tx s - ct: orage Register
r . A . 2
x| {x 195 ‘ 5 PROGRAMMABLE LOGIC ARRAYS
— x{ 1% 295 B 2 QuTPUTS TYPE | NO. OF
2 DESCRIPTION INPUTS VOLUME
o 1x . A 2 TYPE no PINS
O L"_‘L " L] 3 Active-Low | ‘PAL16LB
% | x| [x|x] 673 “PALT6RS
Seriat-in - 2 16 0
. D) 6 | A d | PaL1SRS
x Parallel-Out 8 |x 164 ° egstored | PALIGRS |
4 3 a ‘PAL16RS
g [ 16 [ x] TxIx] 67 , 8 | Acuvetow | PLAISLE
> ) . A A 8 PLRIORS |
Parallel-tn. x| |x|x| ‘168 < 3 19 Regstered [— =1 s Toimrone
| Senal-Out 8 ] N | PLRISAE |
ey x x (x| ves =2 2 2 Fixed-OR Arrays : Among 4
o a 3 ® b 8 | Actvelow | PLTI9LE
Senatn. AR E 91| A K 8 ‘PLT19R8
2 eavin ] 2 19 Latched  ~——1 24
Senak Qut s x| Ix ‘94 | e i N 6 | Rogistered | PLTI9R6
4 “PLTI9RA
SHIFT REGISTERS WITH LATCHES 8 | Actwetow | PL20LE
8 ‘PL20RB
NO. TECHNOLOGY 20 1 negseres | riaome ] 2
gister
DESCRIPTION OF | OUTPUTS | TYPE VOLUME a L—-‘ < .
8rTs ALS [ AS 4 PL20RS
——— Frelg- 3-State ‘PLE3Y
Paraliet-tn, Parallel-Out 3.State_ | ‘671 . 14 6 24
4 14x32 %6 Logic Arrays oc PLB4O
with Output Latches 3 State | ‘672 .
6 2State | ‘673 )
Seral-In, Paraliet-Out Buffered | '594 | .
with Output Latches s 3-State | ‘595 *
-
oC ‘596 [ 2
oc ‘599 | .
Parallgl-tn, Serial Out. s 2-State | “597 .
with Input Latches 3-State ‘5689 L[]
Parallel 1/0 Ports with
Input Latches, Multipiexad 8 3-State | 598 .
Serial Inputs
SIGN-PROTECTED REGISTERS
NO. | MODES TECHNOLOGY
DESCRIPTION oF | [ ]2]a]|rvee as| s | Ls | VOLUME
ars |4[#(9] 8
Sign-Protected Register | 8 x| [x]x [ 322 A 2

® Denotes available tecl
Apenotes planned new

hnology.
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

COUNTERS

ASYNCHRONOUS COUNTERS (RIPPLE CLOCK) — NEGATIVE-EDGE TRIGGERED

SYNCHRONOUS COUNTERS — POSITIVE-EDGE TRIGGERED

PARALLEL TECHNOLOGY PARALLEL TECHNOLOGY ]
DESCRIPTION TYPE] STD VOLUME DESCRIPTION TYPE | STD VOLUME
LOAD . | As|as(cis|s LOAD L | ALs[as)LiLs s
Ld A 2 Set-t0-9 ‘90 A e o
Sync | 1160 | -
[ Al a 3 68 .
s B [ e ATe 2 Decade Yes 76| e
Decad vne 52 [ Al a Yes 196 | e s e
ecade 3
Sync 560 [ A Sett09 | 290
Sync ‘668 [ . None ‘93| A
Sync_ | '680 . 69 R
Sync | ‘692 . 2 4.1t Binary Yes 77| .
, B|e Yes 197
Svne 168 Ala 3 None 293
N o . . 7] Owide by 12 | None ‘92| A
svne 90 . 3 None | '390 |
Dual Decade
Decade Up/Down A " L] o o 2 I;Set—mrsy ‘480 .
svne 92 . [Dval 281 Bnary None | 393 ®
Sync | ‘668 A 3
Sync_ | 696 . 8-BIT BINARY COUNTERS WITH REGISTERS
Sync ‘698 | . BT
Pocade Rate L | Asyne [0, o 2 DESCRIPTION oF VOLUME
Multipler, N10 Set-to-9 [ ouTPUT
Sync 161 ] A Parallel Register 3 State
[ Ala 3 Outputs oc
Ld A . 2 2
Sync ‘163 Paraliel Register Inputs 2-State
4-Bit Binary AlA 3 Farallel 110 3State | -
Sync | 561 A L=
[ Swme e hd FREQUENCY DIVIDERS, RATE MULTIPLIERS
Sync [ 691 . .
Sync_ | 883 .
B e DESCRIPTION
Sync | ‘169 P T 3
R e ° o[ [ 2 50-to-1 Frequency Divider
syne ! . 3 60-t0-1 Frequency Divider
4-Bit Binary -
, 0 | o o] 2 60-Bit Binary Rate Multipher,
ue/Down Asyre 1193 . Decads Rate Mulipher,
Sync | 569 A 3
Sync__ | 697 .
Sync | '699 . )
6-Bit Binary 1 y
— 97| e
Rate Multipler, N2
A 7 .
8-Bit Up/Down sync CLR | 186 3
Sync CLR | ‘869 | .

® Denotes available technology.

ADenotes planned new products.
A Denotes A’ suffix version available in the technology indicated.
B Denotes '‘B’* suffix version availabie 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
BPTION oF YPE | STD VOLUME T
DESCRIPTIO T as las |1 |is |s DESCRIPTION or frvee[sto [ T ] [is ] |vOtume
OUTPUT T ouTPUT T
2.State_ | 160 | ® I 3 State |'154| @ .
4.T0-16 |
16 ton 3State | 250 [a D
o
3-State | 850 A 3 4 To 10 BCD-To-Decimal |  2-State 42| A ® |
3-State | '851 A Jo- T 2
i T 2T0-10 Excess 3-To osoe | 43] A R
Dual 8-To-1 IState_|351] @ | | R Decimal
A N . 4.To10 Excess 3-Gray-
2 State | '181 2-Stat, ‘a4 A .
K T E o Decmal e | |
2-State | 152 | A . 131 o [a
. e el ? 3 To-8 with Address < s I 1 3
IState | ‘251 137 —
8.To-1 ate L e | a 3 Latches 2-State 137 . J 3
3-State_ | ‘354 L e | A
- .
2-State | 356 L} o ] 3708 2.5tate (138 s >
3-Stare | 356 s ) 2 3State |'538 a R
6C__ | 357 . - g
s 63 e s e e 2-Stae 138 e
tate | 2.
L o o 3 Dual 2-To 4 25tate_[1155 | @ Al ] 2
L4 . 2 -
3State | 253 ——— oc 156] o *
e | * 3 Dual 1-To-4 Decaders 3-State  |'633 » 3
Dual 4-To-1 5 3
2-State | 352
o le 3 CODE CONVERTERS
- N R
3 State J el e (S e e i e ey TECHNOLOGY
A TS 604 - —— DESCRIPTION TYPE ?:f
Octal 2:To-1 with Su e oc JIBOS bd C
w e X X ,
ctal 2:To-1 with Storage |- —t- 2 - B 6-4ine-BCD to 6-Line Binary. Or 4-Line to a-tine |
- - BCD 9's/BCD 10's Converters
| n
. 6-Bit-Binary to 6-Bit BCD Converters 185
. o ’J—’Z——— BCD-to-Binary Converters
Quad 2-To 1 with Storage a _1<3_ Binary-to-BCD Converters
*
T PRIORITY ENCODERS(REGISTERS
- L] . L]
2 State | '167 s T J 3 Ti TYPE | STD VOLUME
DESCRIPTION as | as | Ls
|: o e 2 TTL
2-State  [“158 < e 3 EVER . T
Quad 2-To-1 Full BCD
. B lel 2 | Cascadable Octal 48 | e o]
3 State 257 2
L3 3 Cascadable Octal with 3-State Outputs | 348 | ° |
3swe | 258 - 8 le 2 4-84t Coscadable with Registers [278] o] ]
“to-1 U { 3
6.to-1 Universa 2 state 1857 . le SHIFTERS
Multipiexer
TECHNOLOGY
PUT |TYP VOLUME
DESCRIPTION ourput rvee[so | T T T
T
4.Bit Shifter 3State_| 350 . 2
Parallel 16-Bit
Muiti-Mode 3State | 897 a 4
Barrel Shifter

®Denotes available technology.

ADenotes planned new products.
A Denotes ‘*A’" suffix version available in the technoiogy indicated.
8 Denotes "B’ suffix version available in the technology indicated.
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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 TECHNOLOGY | TECHNOLOGY
VOLUME
DESCRIPTION OUTPUT | TYPE snﬂALs as| o | Ls | VOLUME ‘ DESCRIPTION TYPE [ais[asis [§ - 1
VOLTAGE TTL | System Controliers For B0BOA ‘428 .
|_20v [as] e 1 System Controller, Universal 482 . .
Q 141 | e -
BCO-To.Decimal 60 v 3 | System Controllers, Universal 890 2
18 v 145 | . lor For '888, '889) ‘891 A
7V ‘445 . " Transparent, | 4K. 16K “600 A
30v 46 | A . N °""°;V Burst Modes | BaK 501 a
15V 47 | A o o ce ':s \ Cycle Steal, | 4K, 16K 802 A
ol
55V g | e . ; ontrollers Burst Modes | 64K "603 A
55V 4y | @ . [[Memory Cyele Controller 508 . s
aco.T 30V ‘246 | @ ] - 3-State 612 .
. N LY - Wamory s e e s 1
[ 7V ‘347 o] Memory Mappers 3-State 610 .
TV | 447 .| With Qutput Latches oc 611 ry Z
56V _|248 | .| Mul1-Mode Latches (BOBOA Applications) 412 .
55V [249 | @ . o
CLOCK GENERATOR CIRCUITS ;
PEN COLLECTOR DISPLAY DECODERS/DRIVERS WITH COUNTERS/LATCH
OPEN COLLECTOR DISPLAY DECODERS/DRIVERS WITH COUNTERS/LATC TECHNOLOGY
TECHNOLOGY DESCRIPTION vvee {S T ol | [VOLUME (
DESCRIPTION Tvee [sT0 [ T & |VOLUME T E
Tt Quadruple Complementary-Output 265 . E
BCD Counter4-Bit Latch/BCD-To Decimal 142 - . Logic Elements
Decoder/Oriver Duat Pulse Synchronizers/Drivers 120 . o
BCD Counter/d-Bit ] . *320 . 2 L
Latch/BCD-To-Seven-Segment a3 . ) Crystas-Controfled Osciflators 321 Py Z
Decader/Lad Driver J—Dlgv!s\ Phase-Lock Loop ‘297 [ —
BCD Counter/d-Bit Programmable Frequency -292 * -
Latch/BCD-To-Seven-Segment s | e Dividers/Digital Timers 294 . <
DecoderiLamp Driver Triple 4-input AND/NAND Drivers 800 A 3
Triple 4-Input OR/NOR Drivers ‘802 A [0
VOLTAGE-CONTROLLED OSCILLATORS Dual VCO 124 D 2 ] W
DESCRIPTION | [TEcHNOLOGY =
COMP'L RANGE fmax | | TFE voLume (&)
ENABLE xt s | s
ZouT INPUT MHz
Yes | Yes Yes | No [ 20 ['e24 .
Yes Yes | Yes | 20 |'628 .
Vi ¥ B .
es | Yes | Nao | 60 [‘124 2
Yes No | No | 20 |'626 .
No No | No | 20 ['627 .
Yes Yes | No | 20 |'629 .
RESULTANT DISPLAYS USING ‘46A, '47A, ‘48, ‘49, 'L46, 'L47, 'LS47, 'LS48, 'LS49, 'LS347
— — — — r— — \
] ] _|i ) ) —
(] I ey I =) = = —|I=
0 1 2 3 4 6 6 7 8 8 10 11 12 13 14
RESULTANT DISPLAYS USING ‘246, ‘247, ‘248, "248, 'LS247, ‘L5248, ‘'LS249, 'LS447
™ | i = e —
(. iy [pe| Ry} pen ] ] [ v e} { g o
0 1 2 3 4 5 6 7 8 9 10 11 112
RESULTANT DISPLAYS USING ‘143, ‘144
1 | o ] [ [} | ]
|1 11 1L ) Wiy _J
0 1 2 3 4 5 7 8 9
@ Denotes available technology.
ADenotes 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

PARALLEL BINARY ADDERS

4-BIT COMPARATORS

DESCRIFTION j TECHNOLOGY TECHNOLOGY
outeut | Tvpe [ st VOLUME DESCRIPTION sTD VOLUME
P-Q|P>Q|P<@ | OUTPUT ALS |[AS (L | LS ALS |AS[H (LS |8
ENABLE TTL TTL
Yes | ves NQJ 2.5tate | Yes '3541 aJ EED 1-Bit Gated .
2Bt [
8-BIT COMPARATORS 4-8it A A 2
g » L] .
DESCRIPTION Dual 1-Bit Carry-Save .| e
J— ouTPUT TYPE
INPUTS P-Q|P-Q|P>0 {P)Q OUTPUT r"‘ﬂ
5 . ENABLE ACCUMULATORS, ARITHMETIC LOGIC UNITS,
Yes | No | No | No | ©C Yes 1518 LOOK-AHEAD CARRY GENERATORS
2040 No Yes No [ No 2 Stare Yes 520 . 2
Pl No | Yes | No | No oC Yes ‘522 TECHNOLOGY
ul-Up
Yes | No | Yes | No | 25tate No | 682 I DESCRIPTION aLs ASJ s VOLUME
Yes No Yes Na Qc No 533 »
L]
Yes No No No oc Yes 519 . 3 4.8t Parallel Binary i
No Yes No No 2-State Yes 521 . . 2
Yes No Yes No 2 State No '684 . L d L] L)
. A 3
Yes | No :es No T oc :‘n ses ad 2 4-Bit Arithmetic Logic Units/ L = il
¥ S
Stondard s L N0 | Yes | No | ZSrare I hd Function Generators 381 2
Yes | No | Yes | No oc Yos 687 D ®
. 3 ‘881 A 3
Mo | Yes | No | ves | 2Sure Yes 688 o 2 ["@-Bit Arithmetc Lagic Unit 52 R 5
( ; . 3 with Ripple Carry
No Yes No No oc Yes 649 . > 102 P k . 2
Tatched Look Ahead Carry | 16-Bit Al T
No | No | Yes | Yes | 2 State Yes 885 . - 3
P R Generatars 282 A
v % ;
T ] s | No | Yes | ves | tatcnen Yes 866 . 32.8it 882 hd 3
P and Q Quad Serial Adder/Subtractor ‘385 . 2
4-Bit Slice Elements ‘481 D
ADDRESS COMPARATORS o S & ‘888 A 4
-Bit Shce Elements -
DESCRIPTION outPuT [ LaTcHep| [ TECHNOLOGY [\ TN 4
ENABLE | OUTPUT ALS | AS TPUER
16-8it to 4-Bit Yes 677 wTniER
-Bit to 4-81
Yes 678 | & N TECHNOLOGY
Yes 679 [ o DESCRIPTION TYPE [ STD VOLUME
12-Bit to 4 Bnt
et Yes ‘680 | A oL |ALS | As|Ls |S
2-Bit-by-4-Bit Parallel Binery Multiplers ‘261 .
PARITY GENERATORS/CHECKERS, 274 .|
ERROR DETECTION AND CORRECTION CIRCUITS 4 Bit-by-4-Brt Parallel Binary Multphers 284 @ ]
TECHNOLOGY . . i ‘2‘85 : |2
DESCRAIPTION TYPE [STO VOLUME 25-MHz 6-Bit Binary Rate Multipliers 97 |
sn’s 1oL (ALS|AS LS |8 25-MHz Decade Rate Multipliers 67| @ ]
. 8-Bit x 1Bt 2's Comptement Multipliers | '384 .
2 - *r—‘——~
OddjEven Panty o 1 omo R 16-Bit Parallel Multipher 1616 a
Generators/Checkers A 3 T C OPERATORS
286 2 3 OTHER ARITHMETI RA
3-State 8 ‘636 [ ] TECHNOLOGY
oc 8 _| 637 L4 DESCRIPTION TYPE [STD VOLUME
2
parallel & 35tate | 16 | 630 . TrL| ALS | AS |H L LS |S
arallel Error
Detection Correctian oc | 16 |-631 D Quad 2-Input Exclusive-OR s L® o |A|e® 2
3-State | 32 | 632 | @ Gates with Totem-Poie A
Circuits -
oC 32 | 6331 & 3 Outputs *386 A
3State | 32 | 634 | 4 Guad 2-Input Exclusive-OR
oc 32 | ‘635 | A | 1 Gates with Open-Collectar 136 | ® .
Quitputs
FUSE-PROGRAMMABLE COMPARATORS Quad 2-nput Exclusive. J vee ’ Y 2
TECHNOLOGY | NOR Gates il
DESCRIPTION TYPE sm as | as s VOLUME Quad Exclusive OR/NOR J 135 [ .
Gates
16-Bit Identity Comparator ‘526 4-Bit True:Complement, l 87 ! -J
12-8it identity Comparator ‘528 A R Element Q
8-Bit Identity Comparator ,
and 4-8it Comparatos 527 A 1 BIPOLAR BIT-SLICE PROCESSOR ELEMENTS
ASCADABLE T TECHNOLOGY
SCRIPTI YPE VOLUME
DESCRIPTION T as | as | is | s
N-BITS
" 4-Bit-Slice 481 L L]
® Denotes available tchnotogy. : ou 588 Y —
A 8-Bit-Sh °
Denotes planned new products. it-Shee Yes 889 [

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

USER.PROGRAMMABLE READ-ONLY MEMORIES (PROM's}
STANDARD PROM's READ-ONLY MEMORIES (ROM's)
TYPE TYPE TECHNOLOGY
NIZATIO VOLUME
DESCRIPTION TvPE ORGANIZATION ourpur | VOLUME] DESCRIPTION | ORGANtzATION | OF | Tvee [sto[ T T 7 |volume
16kBe Area A T8P285165 | 2048W x 88 |  3.Stare ouTPUT T
Bt Arr { e |
' Ve TBP285166 2048W x 88 3-State 10248t Arrays 256 x 4 o¢ 87 | e .
T8P24581 2048W x 48|  3-5tate | 3258 o¢ 88 | A
TBP245AB1 2048W x 48 oc
K-Bit Arrays TBP28S86A 7024W x 88 3-State
TBP2BSABEA | 1024W x 8B oc RANDOM-ACCESS READ-WRITE MEMORIES (RAM's)
4 T8P28585A 1024W ~ 88 3-State
TBP28542 512w « 88 3-State TYPE TECHNOLOGY
| 512w x 88
TBP28SA4Z 512w x 8B oc 4 DESCRIPTION ORGANIZATION OF TYPE | STD ALS | AS | s s VOLUME
A TBP28545 512W x 88 3 State ouTeuT ™ 1
4K Bit Arays | TBP28546 st2w x 88 3state | 3.tate | 201 .
256-Bit Arrays 256 x 1
TBP285A46 512W x 88 oc oc_ | ‘301 .
| s12w x88 |
TBP24S4T 1024w x 48 3-Srate oc | Bs | e pd
TBP245A41 1024w x 4B 0cC 3.5tate | "189 A | B 3 o
T8P24510 256w x 48 3 State 64-Bit Arrays 16 x 4 3-State | 219 A —
1€-Blt Arrays -
TBP245A10 256W x 48 oc SRS a2 s =
25501 Arra T8P165030 32w x 88 3-State R A g
it Ar [ °c |
ve TBP185A030 32w x 88 oc
3-State 172 . E
0oC 170 . . 2 I
LOW-POWER PROM's S 5tate | 870 . | o
Dual 64-Bit ‘870 L]
- Register Files i I DI 2 [’
DESCRIPTION TYPE ORGANIZATION VOLUME kit | 2
16K Avrave | A _TBPZBLIES 2048W * 88 FIRST-IN FIRST-OUT MEMORIES (FIFO'S} l
" Array A TBP28L166 2048W x 8B
T e ] TECHNOLOGY -
8K-Bit Arran A TBP28IBSA 1024W « 88 DESCRIPTION QoF TYPE VOLUME <
Bt Ac
Ve TBP28LBEA 1024W x 88 as | as|ts |is
OuTPUT m
TBP28L42 512W x 88| 4 —— — = . -
4K-But Arrays a TBPZBLA5 512W x 88 Synehronous 18 x 35"’” - 5 L
TBP28La6 512W x 88 State 2 2
Aswe | 224 D s
TBP28L22 256W x 88 3-State Asynchronous 16 x 4 m
2K-Bit Arrays oc
TBP28LAZ2 256W x 88 oc
- ot (&)

® Denotes available technology.
A Denotes planned new products.
A Denotes "'A’’ suffix version available in the technology indicated.
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TYPES SN54ALSODA, SN54AS00, SN74ALSO0A, 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

SN54ALS00A, SN54AS00 . . . J PACKAGE
SN74ALSO0A, SN74AS00 . . . N PACKAGE

These devices contain four independent 2-input
NAND gates. They perform the Boolean functions
Y = A-Bor Y = A+B in positive logic.
The SN54ALSOOA and SN54AS00 are character-
ized for operation over the full military temperature

range of —55°C to 125°C. The SN74ALSOOA and
SN74AS00 are characterized for operation from 0 °C

to 70°C.

FUNCTION TABLE (each gate)

(TOP VIEW)

INPUTS OUTPUT
1
A B Y SNB4ALSOOA, SNE4AS00 . . . FH PACKAGE
H H L SN74ALSO0A, SN74AS00 . . . FN PACKAGE
L X H (TOP VIEW}
X L H O
a4 Om
~——Z>d
logic symbol T %5
{1
1A
@ M1v
18
@)
2a ©,,
2% (5}
3A {9)
o 18 oy 10 111213
3B ——
w2 . Aeeas
. P {11) &y ©
8 —— NC—No internal connection
Pin numbers shown are for J and N packages.
Copyright © 1982 by Texas Instruments Incorporated
TExas
INSTRUMENTS
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TYPES SNS4ALSO0A, SN74ALSODA
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

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

SUPPlY VORBGE, VO - o oo et i e e YAY
INPULVORAGE . . . . o e e e e e e 7V
Operating free-air temperature range: SNS4ALSO0A ... .. ... ... ... ... .. ..., -556°Cto126°C

SN74ALSOOA . . . .. . e 0°Cto70°C
Storage temperature raNGe . . . . . . . . o v v it e e e e e e e -65°Cto 150°C

recommended operating conditions

[ SNB4ALSO00A SN74ALSO0A | L(
MIN NOM MAX MIN NOM MAX
| Vec Supply voltage 4.5 5 65| 45 5 5.5 v
ViH High-level input voltage 2 2 Vv
VIL Low-level input voltage 0.8 . 0.8 v
- loH High-level output current -0.4 -0.4 | mA
oL Low-level output current 4 8 mA
Ta Operating free-air temperature -586 125 o] 70 °CJ

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

SNG64ALS00A SN74ALSO00A
PARAMETER TEST CONDITIONS WIN_ TYPT MAX | MIN TYPT MAX UNITT
[ Vi Ve = 45V, = -18mA -1.5 -1.5 v
| VOH Veg =45V1065V, Igy = ~0.4mA Vee-2 Vee-2 v
F Vou Vec = 45V, oL = 4 mA 025 0.4 025 0.4 VJ
Veeg = 4.5V, loL = 8 mA 0.35 0.5
I Ve = 5.6V, Vi=7V 0.1 01| ma |
I Vce = 5.6 V, Vi =27V 20 20 | wA ]
TR Vee =85V, Vi=04V -0.1 -0.1 mA
Y Veo = 5.5V, Vo = 2.25V ~15 ~70 | -15 -70 | mA
IcCH Vcg = 5.5V, Vi=oV 0.5 0.85 0.5 0.85 | mA
lcct Ve = 5.5 V, Vi=45V 1.5 3 1.5 3| ma
T Al typical values are at Voo = 5V, T4 = 25°C.
$The output conditions have besn chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg.
switching characteristics (see Note 1)
Vgec =45Vt 55V,
CL = 50 pF,
FROM TO RL = 5009,
PARAMETER (INPUT) {OUTPUT) Ta = MIN to MAX unm
SNG4ALSO0A SN74ALS00A
MIN MAX | MIN MAX
[ 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)

SUPPIY VOREGE, VO - -« - o oo e i e e 7V
INPUEVOIEEE . . . . ot i ettt it e e e e 7V
Operating free-air temperaturarange: SN54AS00 . . .. ... . ... ... ... ... ~-565°Cto125°C

SNTAASO0 . . ... . e 0°Cto70°C
StOrage tempPerature rBNGE . . . . . .« o vt vt v i e e e 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 \Y
ViH High-level input voltage 2 2 \%

L ViL Low-level input voltage 0.8 0.8 Y
10H High-level output current -2 -2 mA |
loL Low-level output current 20 20 mA
Ta Operating free-air temperature -556 125 0 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

L ViK Vee =45V, = -18 mA -1.2 -1.2 v

VOH Ve =4.5V1t066V, Igy = —-2mA Vee-2 Vee-2 v

VoL Vee = 4.5V, loL = 20 mA 0.35% 0.5 0.35 0.5 \

Iy Vee = 6.5V, Vi=7V 0.1 0.1 mA

WH Vee = 6.5V, V=27V 20 20 KA

[T Vee =65V, Vi=04V -0.5 -0.5 mA

io# Vee = 6.5V, Vg =225V -30 -112 | -30 -112 mA
. lccH Veec = 5.5V, Vi=0V [ 2 32 ) 2 3.2 mA
L lccy Vee =65V, Vi =45V | 108 174 = 108 174 | mA
tAll typicel values are at Vo = 6V, 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, igs.
switching characteristics (see Note 1)

W Ve =45Vtb5.56YV,
Ci = 50 pF, T
PARAMETER FROM TO RL = 5002, UNIT
(INPUT} (OUTPUT) Ta = MIN to MAX
SN54AS00 SN74AS00
MIN MAX | MIN MAX
tPLH AorB 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 SN54ALS01, SN74ALSO1

QUADRUPLE 2-INPUT POSITIVE-NAND GATES

WITH OPEN-COLLECTOR QUTPUTS

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
¥ = A-BorY = A+8B 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 Vou
levels.

The SN54ALSO1 is characterized for operation over
the full military temperature range of —55°C to
125°C. The SN74ALSO1 is characterized for opera-
tion 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
(2} &
1A 1))
Qo v
5 F_
(5)
2A
16} [~ @,
28 ——]
(8)
3A
. N 0,
a8
11
aA
2 N 03)
a8

SNS4ALSO1 . . . J PACKAGE
SN74ALSO1 . . . N PACKAGE
(TOP VIEW)
1v [ Uad vee
1A[02 13[]4ay
1B{Js 12(]4B
2y[Jsa mn[jaa
2A[|s 10[j3Y
2B []e 9[] 3B
GND E7 8[] 3A
SN54ALSO1 . . . FH PACKAGE
SN74ALSO1 . . . FN PACKAGE
(TOP VIEW)

Q
Iz2 3%
A s e g
3 21

1B[]4 18] 4B
NC[s 17 NC
2y [le 16 [} 4A
NCH 7 15 [ NC
2A )8 14 [] 3y

9

U e § 2o ¥ e T s
a0 4qg®
NZZMOO

NC—No internal connection

Pin numbers shown are for J and N packages.
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TYPES SN54ALS01, SN74ALS01
QUADRUPLE 2-INPUT POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

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

SUPPlY VORAGE, VG - - - o o o et e 7V
Input voltage . . . . .. . e e e e e e 7V
Off-state OUTPUL VORAEE . . . . . . i e e e e e e 7V
Operating free-air temperature range: SN54ALSO1 . ... . ... . ... ... ... ... .. ~85°Cto125°C

SN74ALSOT . . .. . 0°Cto70°C

Storage tempPerature FaNEE . . . - o .« oot i et e e e e e e

recommended operating conditions

[ SN54ALS01 SN74ALS01 UNIT
MIN NOM MAX | MIN NOM MAX
vee Supply voltage 4.5 5 6.5 4.5 5 5.5 A
VIH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 v |
VOH High-leve! output voltage 5.5 5.5 \Y J
loL Low-level output current 4 8 mAJ
Ta Operating free-air temperature -65 125 0 70 °(‘,4)
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54ALS01 SN74ALS01
( PARAMETER TEST CONDITIONS WIN TvPt max AN TYPT  MAX UNIT
| ViK Vee = 4.5V, | = —18 mA -1.5 -1.5 v
r IoH Vce = 4.5V, VOH = 5.5V 0.1 0.1 | mA
Ty Vee = 4.5V, loL = 4 mA 0.25 0.4 025 o4
oL Voo = 4.5V, loL = 8 mA 035 05
I Vee = 6.5 V. Vi =7V 0.1 01 | mA_|
> e Vee = 65V, Vi=27V 20 20 | A |
rU_D [y Vce = 5.5 V, V=04V ~01 —0.1 | ma
ICCH Ve = 5.5V, V=0V 0.43 0.85 043 0.85 | mA
> TccL NCC =55V, V=45V 1.62 3 1.62 3| mA
g TAll typical vaiues are at Vg = BV, Tp = 25°C T
> switching characteristics (see Note 1)
»n ’7 Vcc - 45Vt 55V,
o) CL = 50 pF,
— FROM TO RL = 2 kQ,
g PARAMETER {(INFUT) {OUTPUT) Ta = MIN to MAX UNIT
cC SN54ALS01 SN74ALS01
— R MIN MAX | MIN MAX
(-h'l tPLH AorB Y 23 59 23 54 | os
tPHL AorB Y 8 29 8 28 ns
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
2.8 TExas
INSTRUMENTS
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TYPES SN54ALS02, SN54AS02, SN74ALS02, SN74AS02
QUADRUPLE 2-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 SN54ALS02, SN54ASO02 . . . 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-B in positive logic. 1 Uiavee
1A[]2 134y
The SN64ALS02 and SN54AS02 are characterized 183 125 4B
for operation over the full military temperature range ZYE 4 1(74A
of —-55°C to 125°C. The SN74ALS02 and 2a[]s 10%3Y
SN74AS02 are characterized for operation from 0 °C 2806 a[]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)
1A ) =1 (11
18
(5}
2A
61 lﬁ.’.zy
28
{8)
3A
(9) m ay
38
(4R
aA a3,
012

Pin numbers shown are for J and N packages.

SN54ALS02, SN64AS02 . . . FH PACKAGE
SN74ALS02, SN74AS02 . . . FN PACKAGE
(TOP VIEW)

NC —No internal connection

Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALSD2, SN74ALSO2
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

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

SUPPlY VORAGE, VO - ot ittt e e e 7V
INPUtVORAGE . . . . o e e e e s A%
Operating free-air temperature range: SN64ALS02 .. ....... ... ... ... ... ... . v -55°Cto125°C
SN74ALSO2 . . . .. . e 0°Cto70°C
StOrage temperature TANGE . . . . . . o o o vt et e it e e e e e e -65°Cto 150°C
recommended operating conditions
SN54ALSO02 SN74ALS02 UNIT
MIN NOM MAX MIN NOM MAX
vee Supply voltage 4.5 5 6.5 4.5 5 5.6 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 ~-556 126 Q 70 °C“

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

S1INJHID SV ANV STV !

SN54ALS02 SN74ALS02
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT

VIK Vee =45V, I = ~18 mA -1.5 -1.5 \4

VOH Ve =45Vtes85V, Igy=-04mA Vee-2 Vee—2 \']

VoL Ve =45V, loL = 4 mA 0.25 0.4 0.25 0.4 v

Vee = 4.5V, oL = 8 mA 0.35 0.5

] Veg = 6.5V, Vi=7V 0.1 0.1 mA

IIH Vee = 6.5V, Vi=27V 20 20 uA

I Vee = 6.5V, Vi =04V -0.1 -0.1 mA

lo# Ve = 6.8V, Vo = 2.26V -30 -112 | -30 -112 mA

IccH Vee = 5.5V, V=0V 0.86 2.2 0.86 2.2 mA

IccL Vge = 6.5V, . Vi=45V 2.16 4 2.16 4 mA
tAll typical values are at Voo = 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)

Vg =45Vte 556V,
CL = 50 pF,
FROM TO RL = 500,
PARAMETER {INPUT} {OUTPUT} TA = MIN to MAX UNiT
SN54ALS02 SN74ALS02
MIN MAX | MIN MAX

[ tPLH AorB Y 3 14 3 12| ns |
[t AorB Y 3 1 3 10 [ ns |

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

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

Supply voltage, VcC
Input voltage
Operating free-air temperature range: SN64AS02
SNTZAASO 2 . ..

Storage temperature range

recommended operating conditions

SN54AS02

SN74AS02

UNIT
MIN NOM MAX MIN NOM MAX

Vee Supply voltage 4.5 5 55| 45 5 55| V
ViH High-level input voltage 2 2 \%
ViL Low-level input voitage 0.8 0.8 \
loH High-level output current -2 -2 | mA
loL Low-levet output current 20 20 mA
TA Operating free-air temperature -85 125 0 70 "C“

electrical characteristics over recommended operating free-air t

emperature range (unless otherwise noted)

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265

SN54AS02 SN74AS02
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT

ViK Vee =45V, Il = -18 mA -1.2 -1.2 v

VoH Ve =45Vtob656Y, lgy=-2mA Vee-2 Vee-2 \

VoL Vee = 45V, loL = 20 mA 0.35 0.5 0.35 0.5 \4

I Veeg = 5.5V, Vi=7V 0.1 0.1 mA

hH Vg = 6.5V, V=27V 20 20 uA

I Ve = 6.6V, V=04V -0.5 -0.5 mA

ot Vge = 5.5V, Vg = 2.25V -30 -112 | -30 -112 mA

IccH Ve =565V, Vi=0V 3.7 5.9 3.7 5.9 mA

IccL Vg = 56.5V, Vi=45V 12.5 20.1 12.6 204 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, lgg.
switching characteristics {see Note 1)

Vecc=45Vtb55YV,
CL = 50 pF.
PARAMETER FROM T0 R = s00 2. UNIT
(INPUT) (OUTPUT) TA = MIN to MAX
SN64AS02 SN74AS02
MIN MAX MIN MAX

tPLN 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 SN54ALSD3A, 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 VoH
levels.

The SN54ALSO03A 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 | QUTPUT
Y

SNS4ALSO3A . . . J PACKAGE
SN74ALSO3A . . . N PACKAGE
(TOP VIEW)

1A j vce
1B 48
1Y (] 4A
2A 14y
2B 3.
2y 13A
GND 3y

SN54ALSO3A . . . FH PACKAGE
SN74ALSO3A . . . FN PACKAGE
(TOP VIEW)

Q

o <O Om
- Z2><
= o o )
3 21

2019

1y e 18[] 4A
NC [1s 17[] NC
2A s 16[] 4Y
NC 7 15 [] NC
28 []8 14[] 3B

ALS AND AS CIRCUITS i

POST OFFICE BOX 2256012 ® DALLAS, TEXAS 75265

2-13

logic symbol
Qo u><«q
o~ (Z_'J Z2mom
[ }]
14 & @
@) Qe v
8 @) NC -- No internal connection
2A - ©,y
2B )
{9)
3A " 8 .y
a8 0}
{12)
aA (1)
a3 hAd
48
Pin numbers shown are for J and N packages.
Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS03A, SN74ALS03A
QUADRUPLE 2-INPUT POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

absolute maximum ratings over operating free-air temperature

range (unless otherwise noted)

S1INJYID SV ANV STV !

SUPPlY VORAGE, VG - - - o ot ot e e A"
INPUL VORAGE . . . . . e e e e e e e e 7V
Off-state oUtPUL VOIS . . . . . .. o i e e e e A"
Operating free-air temperature range: SNS4ALSO3A ... ... ... .. ... i —-55°Cto125°C
SN74ALSO3A . .. . . e 0°Cto70°C
StOrage teMPEratUre FANGE . . . . .« « vt vttt ittt et e e -65°Cto150°C
recommended operating conditions
SN54ALSO3A SN74ALS03A UNIT
MIN NOM MAX | MIN NOM MAX
vVee Supply voltage 4.5 5 55| 45 5 5.5 v
VIH High-level input voltage 2 2 \%
ViL Low-leve! input voltage 0.8 0.8 u
VOH High-level output voltage 5.5 55| V |
| oL Low-level output current 4 8 | mA
IT Operating free-air temperature -55 125 0 70 'M
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54ALS03A SN74ALS03A
PARAMETER TEST CONDITIONS N TYPT  MAX | MIN TYPT  MAX UNIT
VIK Voo = 4.5V, = -18 mA ~-1.5 -1.5 N
10H Ve = 4.5V, VoH = 5.5V 0.1 0.1 mA
VoL Vec = 45V, loL = 4 mA 0.256 0.4 0.25 0.4 u
Vee = 4.5V, gL = 8 mA 035 05
N Veg =55V, Vi=7V 0.1 01 ] mA |
YH Vee = 5.5V, V=27V 20 20 HA
liL Vee =55V, V=04V -0.1 -0.1 mA
\ccH Vee = 55V, Vi=0V 0.43_0.85 043 085 | mA |
iccL Vee = 5.5V, V=45V 1.62 3 1.62 3| ma |
tAll typical velues are at Vo = 5V, Tg = 25°C
switching characteristics {see Note 1)
r Vecc = 45V06.5V, r
Cp = 50 pF.
PARAMETER FROM T0 RL=2ke, UNIT
(INPUT) (OUTPUT) TA = MIN to MAX
SN54ALSO3A SN74ALS03A
MIN MAX | MIN MAX J
tPLH AorB Y 23 59 | 23 54 | ns |
PHL AorB Y 5 26 5 22 | ns |
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
2-14 TExas
INSTRUMENTS
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TYPES SNG4ALS04A, 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

SNE4ALS04A, SN64AS04 . . . J PACKAGE

Th . . L . SN74ALS04A, SN74AS04 . . . N PACKAGE
ese devices contain six independent inverters. (TOP VIEW)
They perform the Boolean function Y = A,
1A UhaQvee
The SNB4ALSO4A and SN54AS04 are character- 1v{2 13[]6A
ized for operation over the full military temperature 2a[3 12[]6Y
range of —55°C to 126 °C. The SN74ALS04A and 2v[a 1[]5A
SN74AS04 are characterized for operation from 0 °C 3a[s 10[]8Y
to 70°C. 3YE6 9:]4A
GND(]7 8[]ay
FUNCTION TABLE
(each inverter)
INPUT OUTPUT SNG64ALS04A, SN64AS04 . . . FH PACKAGE
A Y SN74ALS04A, SN74AS04 . . . FN PACKAGE
H L {TOP VIEW)
L H &)
>0 O«
I O S
. 3 21
logic symbol 2A0a 18[] 6y (72}
a0 7 @ .y NC([]s 170 NC =
22480 @ . 2y ([ls 16 [] 5A - ]
a8 © 4 NC(]7 15[ NC O
) 3a(]s 14 [ sY 0c
a2 S v 9 10111213 O
sat11) o ., o Vem Ve T o
>a Q>
ea_13) 02 ©zz% g Cg
Pin numbers shown are for J and N packages. NC—No int f i Q
— No interna: connection
=
75}
<
Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS04A, SN74ALSD4A
HEX INVERTERS

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

SUPPlY VORBGE, VO - -+ oo v oottt e 7V

INPUE VOIAGE . . . . . . e e e e e e e e e e 7V

Operating free-air temperature range: SN54ALSO4A . .. . ... . ... .. .. . i —5B5°Cto125°C

SN7AALSOAA . . ... e 0°Cto70°C

StOrage temperature FANGE . . . . . . . o v v ot e e e e e e e e e -65°Cto150°C

recommended operating conditions
SN54ALS04A SN74ALS04A UNIT
MIN NOM MAX | MIN NOM MAX

Vee Supply voitage 4.5 5 5.5 4.5 [ 5.5 " \
Vik High-leve! input voltage 2 2 v W
ViL Low-level input voltage 0.8 0.8 Vﬁ
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)

SL1INJHID SV ANV STV !

SNG64ALS04A SN74ALS04A
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPI MAX Ulﬂ
ViK Veceg = 45V, ) = —18 mA -1.5 -1.5 v
Voo Vee =45Vto65Y, Igy= -04mA Vee-2 Vee—-2 Vv
VoL Vee =45V, lor = 4 mA 0.25 0.4 0.25 0.4 v
Vee = 4.5V, gL = 8 mA 0.35 0.5
It Ve = 6.5V, Vi=7V 0.1 0.1 mA
i Ve = 6.5V, Vi=27V 20 20 uA
I, Vee = 5.5V, Vi =04V -0.1 -0.1 mA
ot Vgec =65V, Vo =225V -185 -70 | -15 -70 mA
lccH Veec =55V, vVpi=ovVv 0.65 1.1 065 1.1 | mA
IccL Vee = 6.8V, V=45V 2.9 4.2 2.9 4.2 mA
T Al typical values are at Voo = BV, T = 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 =45Vtwb5Y,
Cp = 60 pF,
FROM TO RL = 5009,
PARAMETER {INPUT) {OUTPUT) Ta = MIN to MAX N
SNE4ALS04A SN74ALS04A
MiN MAX | MIN MAX
tPLH A Y 3 14 3 11| ns |
[ thL A B Y 2 12 2 8] ns |

NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54AS04, SN74ASD4
HEX INVERTERS

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

SUPPIY VORBEE, VO + « « o v v vttt et e e e e 7V
INPULVOREEE . . . . . .ttt e e e e e 7V
Operating free-air temperature range: SN64ASO4 . . .. ... .. ... .. ... ... ... ... ... -55°Cto125°C
SN74AS04 . . . ... e e e 0°Cto70°C
Storage tempPeratur@ FANGE . . . . . . . . . vt bttt e e e e e —-65°Cto150°C
recommended operating conditions
SNB4AS04 SN74AS04 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 v
VIL Low-level input voltage 0.8 0.8 Y
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 t

emperature range {unless otherwise noted)

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

SN64AS04 SN74AS04
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT I<AX UNIT
VK Vec =45V, = —18mA -1.2 -1.2 \
VOH Vgc =45V1055V, Igy=-2mA vee-2 vee-2 \
VoL Ve =45V, loL = 20 mA 0.356 0.5 0.36 0.5 v
] Vge = 6.5V, Vi=7V 0.1 0.1 mA
"] Vee =658V, V=27V 20 20 uA
(T8 Vgg = 6.5V, V=04V -0.5 -0.5 mA (7))
lo¥ Veec =565V, Vo = 225V -30 -112 | -30 -112 mA ==
ICCH Vee = 5.5V, Vi=0V 3 4.8 3 4.8 mA 5
lccL Vee =656V, Vi=45V 14 263 14 26.3 mA E)
TAll typical values are at Veggc = BV, Tp = 25°C. . o m
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, lgs. —
O]
switching characteristics (see Note 1) 75}
Veg=45Vt556YV, <
Cy = 50 pF, [a)
FROM TO RL = 600 Q,
PARAMETER (INPUT} {OUTPUT) Ta = MIN to MAX UNIT E
SN54AS04 SN74AS04
MIN MAX | MIN MAX ﬂ
tPLH A Y 1 6 1 5 ns <
tPHL A Y 1 4.5 1 4 ns
NOTE 1: For load circuit and voitage waveforms, see page 1-12.
TExas 2-17
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TYPES SN54ALS05A, SN74ALS0O5A

HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS

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 Rell

description

iability

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 VQOH

levels.

The SN54ALSO5A is characterized for operation
over the full military temperature range of — 55 °C to
126°C. The SN74ALSOBA is characterized for

operatio

logic symbol

n from 0°C to 70°C.

FUNCTION TABLE {each inverter)

INPUT | OUTPUT

A Y
H L
L H
Aty T o gy
2883 “ .
a8 .
a9 oy
s o .,
sa_ 13} na

Pin numbers shown are for J and N packages.

SNG4ALSOBA . . . J PACKAGE
SN74ALSOBA . . . N PACKAGE

(TOP VIEW)
1A [ U] vee
1Y [z 13[] 6A
2a [z 12J ey
2y [Ja 11[J5A
3a[]s 10[]5Y
3y e o[] 4A
GND []7 8[] 4y

SNE4ALSOGA . . . FH PACKAGE
SN74ALSO6GA . . . FN PACKAGE
{TOP VIEW)}

< Q
rZz
e
321

2A (] 4 18[] 6Y
NC 17} NC
2y ([]e 16 [] 5A
NC([}7 15[ NC

14 ] 5Y
9
>
™

NC — No internal connection

ALS AND AS CIRCUITS H

Texas
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TYPES SN54ALS05A, SN74ALS05A
HEX INVERTERS WITH OPEN-COLLECTOR OUTPUTS

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

SUPPlY VORAGE, VO« -« v o vttt e i e e e 7V
INPUL VOREEE . . . . . e e e e e e e e 7V
Off-State OUTPUL VORAEE . . . . . . . . o ittt e e e e e e 7V
Operating free-air temperature range: SNS4ALSOBA .. ... ... . ... ... .. ... ... —-55°Ct0125°C
SNTZAALSOBA . . . it e 0°Cto70°C
Storage tempPeratUre TANGE . . . . . . . . ¢ e ot e e et et i e e e e -65°Cto150°C
recommended operating conditions
SN64ALSO5A SN74ALSO5A UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.6 Y
VIH High-level input voltage 2 2 Y
VIL Low-level input voltage 0.8 0.8 v
VoM High-level output voltage 5.5 5.6 \'
loL Low-level output current 4 8 mA
L Ta Operating free-air temperature -65 125 [¢] 70 °C |

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

S1INJHID SV ANV SV !

SN54ALSO5A SN74ALS05A
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
ViK Veg =45VY, i = ~1BmA -1.5 -1.5 Vv
10H Vee = 456V, VoH = 5.5V 0.1 0.1 mA
VoL Ve = 4.5V, oL = 4 mA 0.25 0.4 0.26 0.4 v
Vee =45V, oL = 8 mA 0.35 0.5
Y Vee = 5.5V, V=7V 0.1 0.1 | mA
i Vee =65V, V=27V 20 20 uA |
1% Vege = 8.8V, Vi=04V -0.1 -0.1 mA
IccH Veg =55V, Vi=oVv 065 1.1 065 1.1]| mA
lccL Vee = 5.5V, Vi =45V 2.9 4.2 2.9 4.2 mA
tAll typicel values are 8t Vo = BV, Tp = 26°C
switching characteristics (see Note 1)
Vec=45V1065V,
CL = 50 pF,
FROM T0 Ry = 2 kQ,
PARAMETER (INPUT) {OUTPUT) TA = MIN to MAX UNIT
SN54ALSO5A SN74ALSO5A
MIN MAX MIN MAX
| tLH 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 SNE4ALSO8, SN54ASO08 . . . J PACKAGE

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

The SN64ALSO8 and SN54AS08 are characterized
for operation over the full military temperature range

of -559C to 125°C. The SN74ALSO8 and
SN74AS08 are characterized for operation from 0 °C

SN74ALS08, SN74AS08 . . . N PACKAGE
(TOP VIEW)
1AE1 UlaJvee
182 13048
1z  12[daA
2a[Ja  11[ay
28[]s 10[]3B
2v[Js 9[]3A
GND[]7 8[]13Y

to 70°C.
FUNCTION TABLE
{each gate)
INPUTS | OUTPUT
A B Y
H H H
L X L
X L L
logic symbol
ai
1A & @
182 —
4)
2A s,
25 —t8t —
19)
3a LI
35 10 —
112)
4A———] an ..
P —

Pin numbers shown are for J and N packages.

SN64ALS08, SN64ASO8B , . . FH PACKAGE
SN74ALS08, SN74AS08 . . . FN PACKAGE
(TOP VIEW)

NC —No internal connection

ALS AND AS CIRCUITS H

82
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TYPES SN54ALS08, SN74ALS08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

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

SUpply VOREGE, VL - - - o e e s 7V
INPUL VOIAGE . . . . . i e e e e e e e e e e 7V
Operating free-air temperaturaranga: SNB4ALSO8 . . . ... . ... ... . .. . . e -85°Ct0125°C

SN74ALSO8 . . ... .. 0°Cto70°C
StOrage tempPeratUre FANGE . . . . . . . . v v vttt e e e e s -65°Cto150°C

recommended operating conditions

SN64ALS08 SN74ALS08 UNIT
MIN NOM MAX MIN NOM MAX

vee Supply voitage 4.5 5 5.5 4.5 5 5.5 v
ViH High-level input voltage 2 2 ]
Vi Low-level input voltage 0.8 0.8 L)
IoH High-level output current -0.4 -0.4 r£|
loL Low-level output current 4 8| mA
Ta Operating free-air temperature -586 125 ¢} 70 L\

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

SN54ALS08 SN74ALS08
PARAMETER TEST CONDITIONS MIN TYPt MAX | MIN TYPT MAX UNIT
VIK Vge =45V, h = -18 mA -1.5 -15( v |
VOH Ve =4.5V10b5V, Igy=-04mA Vee-2 \
VoL vec =45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
2 Vee = 4.5V, loL = 8 mA 0.35 0.6
- I Vge = 5.5V, Vi=7V 0.1 0.1 mA
WH Ve =55V, V=27V 20 20 pA
> T8 Vec =56.5V, Vi =04V -0.1 ~0.1 mA
5 ot VeC = 55V, Vg = 2.25V ~30 112 | -30 112 | mA
lccH Ve = 5.5V, V=45V 1.3 2.4 1.3 2.4 mA
p -] IccL Ve = 5.6V, Vi=0V 2.2 4 2.2 2| mA
Z 1Al typical values are at Voo = 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, log.
g switching characteristics (see Note 1)
Vee =46Vtob6YV,
g CL = 50 pF, r
FROM T0 Ry = 600Q,
2] PARAMETER {INPUT) {OUTPUT) Ta = MIN to MAX UNIT
S SNB4ALSOB |  SN74ALSO8
- MIN MAX | MIN MAX
| tPLH AorB Y a 16 4 14 | ns
{ tPHL AorB Y 3 12| 3 10| ns
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
2-22
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TYPES SN54AS08, SN74AS08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

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

SUPPIY VORAGE, VT « « v - v v e e et et et e e e 7V
INPUEVOIAEE . . o o e vt ettt it et e e e et e e e e 7V
Operating free-air temperature range: SNS4AS08 . .. . ... ... ... ... . .. -55°Cto125°C
SNTZAASOB . . . .. e 0°Cto70°C
StOrage tempPeratUr@ FANGE . . . . - o . . v v v et ettt e —65°Cto150°C
recommended operating conditions
{— | sN54As08 SN74AS08 U,F
MIN NOM MAX MIN NOM MAX
[ vee Supply voltage 4.5 5 55| 45 5 55| V
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 v
IoH High-level output current -2 -2 mA
loL Low-level output current 20 20 mA
TA Qperating free-air temperature - 55 125 0 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 Voe = 4.5V, ) = -18mA -1.2 -1.2 v

| VOH Vec =45V1055V, IgH= —2mA Voe-2 Vee-2 v

[ VoL Vee = 4.5V, oL = 20 mA 035 05 035 05 v
\ i) Vee = 5.5V, V=7V 0.1 0.1 | mA 2

[T¥] Vee = 6.5V, V=27V 20 20 uA
h Vee =556V, V=04V -0.5 -0.5 mA 7))
lo# Ve = 6.5V, Vo = 2.25V -30 -112 | -30 -112 mA =
lccH Vee = 5.5V, V=45V 5.8 9.3 5.8 9.3 mA —
IccL Vee = 5.5V, V=0V 14.9 24 14.9 24 mA >
tAll typical values are at Vo = 5V, Tp = 25°C. o
$The output conditions have been chosen to produce a current that closely approximates one haif of the true short-circuit output current, log. E
Q
switching characteristics (see Nota 1) wn
Vec=45V1t055V, - §
Cg = 50 pF, Q
PARAMETER FROM T0 RL = 5002, uNIT 2
(INPUT} (OUTPUT) Ta = MIN to MAX <

SN54AS08 SN74AS08

MIN MAX | MIN MAX 3
tPLH AorB Y 1 6.5 1 5.5 ns <

PHL AorB Y 1 6.5 1 5.5 ns

NQOTE 1: For load circuit and voltage waveforms, see page 1-12.
Texas 2-23
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TYPES SN54ALS09, SN74ALS0S
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

POST OFFICE BOX 225012 ® DALLAS TEXAS 75265
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L SN54ALS09 . . . J PACKAGE
description SN74ALS09 . . . N PACKAGE
These devices contain four independent 2-input AND (TOP VIEW)
gates. Tl'fy p‘er.form t.h.e Boole.an functions Y = A-B 14177 141 Vee
or Y = A+B in positive logic. The open-collector 1802 13f] 48
outputs require pull-up resistors to perform correctly. 1v[s 12 :| 2A
They may be connected to other open-collector out- 284 1 :] ay
puts to implement active-iow wired-OR or active-high 28 E 5 10] 38
wired-AND functions. Open-collector devices are ZYEG o[]3A
often used to generate higher V levels.
9 ‘gher VOH ‘ev GND[J7  s[d3y
The SN54ALSO09 is characterized for operation over
the full military temperature range of ~55°C to
125°C. The SN74ALSO09 is characterized for opera-
tion from 0°C to 70 °C. SN54ALS09 . . . FH PACKAGE
SN74ALS09 . . . FN PACKAGE
FUNCTION TABLE {sach gate) {TOP VIEW)
I [8)
NPUTS | OUTPUT o <O Om
A B Y --2Z>9
= § o o
H H H 3 21
L X L 1Y {14 18] 4A
x L t NC s 17 NC
logic symbol 2a([ls 16 [} 4Y
NC 17 15 [] NC
28[]8 14[] 3B
) s
1A 3) 910 111213
182} oY =t Tam P T
>0 0 ><a
4) NZZMOmn
2A ®l,y 5}
28 {5} [
3A 19) (8) NC — No internal connection
35 010} 3y
12)
4A ‘ an ..
a8 (13} —
Pin numbers shown are for J and N packages.
Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS09, SN74ALS09
QUADRUPLE 2-INPUT POSITIVE-AND GATES
WITH DPEN-COLLECTOR OUTPUTS

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

SUPPIY VORAGE, VO - - - vt it e e e e e e A%
NPUt VOAgE . . . . . . e e e e e e e e e A%
Off-state oUIPUL VOIRAEE . . . . . . . . . e e e e 7V
Operating free-air temperaturerange: SNG4ALSOS ... ... ... .. ... . ... .. . -55°Cto125°C

SN74ALSO9 . .. .. .. 0°Cto70°C
Storage temperatur@ FANGE . . . . . . . .ot vttt e e e e e e e e e -65°Cto150°C

recommended operating conditions

[ SN54ALS09 SN74ALS09 UN"J
MIN NOM MAX MIN NOM MAX

vee Supply voltage 4.5 5 65| 45 5 5.5 v ]
ViH High-level input voltage 2 2 v J
ViL Low-level input voitage 0.8 0.8 v o]
VOH High-level output voltage 5.5 6.5 \
loL Low-level output current 4 8 mA
Ta Operating free-air temperature -56 125 [+] 70 °C

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

PARAMETER TEST CONDITIONS | Mms"i:‘;:so?vu\x MINSN?I";‘:T-SO;AX UNITJ
VIK Vee = 45V, I = 18 mA 1.5 -16 | v |
10H Vee = 4.5V, Vou = 5.5V 0.1 0.1 [ mA |
VoL Ve = 4.5V, oL = 4 mA 025 04 025 04 J

Vee = 4.6V, loL = 8 mA 035 05
i Vec = 5.5V, Vi=7V 0.1 0.1 | mA |
IIH Vee = 6.5V, V=27V 20 20 uA
I Vee =55V, V) =04V -0.1 -0 mA
ICCH Vee = 5.5V, Vi =45V 1.35 2.4 1.35 2.4 | mA
lcc. | Vee = 5.5V, Vi=0V 2.2 4 2.2 4| mA

tAll typical values are at Voc = 5V, Ta = 25°C

switching characteristics (see Note 1)

’7 Vgc =45Vte65V,
CL = 50 pF,
FROM TO RL = 2 k2,
PARAMETER {INPUT) (OUTPUT) Ta = MIN to MAX UNIT
[ SN64ALS09 SN74ALS09
MIN MAX | MIN MAX
\ tPLH AorB Y 23 59 | 23 54 | ns |
[ tHL AorB Y 5 17 5 16 | 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, SNB4AS10 . . . J PACKAGE
SN74ALS10, SN74AS810 . . . 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 1
The SN64ALS10 and SN54AS10 are characterized 2A ; 1; % 15
for operation over the full military temperature range 284 " :]30
of —565°C to 125°C. The SN74ALS10 and 2¢[s 10[]38
SN74AS 10 are characterized for operation from 0 °C 2v[s 9 :] aa
to 70°C.
GND[]7 8[]3y
FUNCTION TABLE (each gate)
INPUTS OUTPUT SN54ALS10, SN64AS10 . . . FH PACKAGE
A B [ Y SN74ALS10, SN74AS810 . . . FN PACKAGE
H H H L {TOP VIEW)
L X X H
X L X H
X X L H
logic symbol
()
1A &
182 E(m w
1c (13)
2A {3)
28 @ | (6 2y NC —No internal connection
2 (]
1A (9)
35110} | NN
ac (1)

Pin numbers shown are for J and N packages.

ALS AND AS CIRCUITS H
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TYPES SN54ALS10, SN74ALS10
TRIPLE 3-INPUT POSITIVE-NAND GATES

Supply voltage, Vi
Input voltage

Operating free-air temperature range: SN64ALS10
SN74ALS10

Storags temperature range

recommended operating conditions

absolute maximum ratings over operating free-air temperature

range (uniess otherwise noted)

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 v

ViL Low-level input voltage 0.8 0.8 \Y
loH High-level output current -0.4 -0.4 | mA
lov Low-level output current 4 8 mA

| Ta Operating free-air temperature -55 125 [ 0 70 °C

slectrical characteristics over recommended opaerating free-air t

emperature range (unless otherwise noted)

SNB4ALS10 SN74ALS10

PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
ViK Vee =45V, lj = —18 mA -1.5 -1.5 \

VOH Ve =45V1055V, Igy= -04mA Vee-2 Vec—2 Y

VoL vee =45V, loL = 4 mA 0.25 0.4 0.25 0.4 v

Vee =45V, loL = 8 mA 0.35 0.5

Iy Vee =56.6V, Vi=7V 0.1 0.1 mA

[17] Vee = 6.5V, V=27V 20 20 HA

L Ve = 6.6V, Vy =04V -0.1 -0.1 mA

ot Vg = 5.5V, Vp = 2.2V -30 -112 | -30 -112 mA

\ IccH Vee = 5.5V, V=0V 0.32 0.6 032 06| mA
[ lccL Vee = 5.5V, Vi=45V 1.2 2.2 1.2 2.2 mA

1 All typical values are at Voe = 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, igs.

switching characteristics (see Note 1)

Vec = 45Vto55V, §|
CL = 50 pF,
FROM TO RL = 5009,
PARAMETER (INPUT) (ouTPUT) Ta = MIN to MAX UNIT
[ sNsaALs10 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 voitage waveforms, see page 1-12.
Texas
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TYPES SN54AS10, SN74AS10
TRIPLE 3-INPUT POSITIVE-NAND GATES

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

SUPPIY VORBGE, W+« - o o o oot vt e e e e e e 7V
IPUEVORAEE . . . ot ottt e e e e 7V
Oparating free-air temperaturerange: SN54AS10 . ... ... ... ... ... -55°Cto1256°C

SNT7AASI0 . . ... 0°Cto70°C

StOrage teMPEratur@ FANGE . . . . . .« . o« vttt et et e e

recommended operating conditions

L SN64AS10 SN74AS10 Um
MIN NOM MAX MIN NOM MAX
[ vee Supply voltage 4.5 5 55 | 4.5 5 55 v |
u"-i High-level input voitage 2 2 T‘
ViL Low-level input voltage 0.8 0.8 ﬁ
1oH High-level output current -2 -2 m
loL Low-level output current 20 20 | mA J
TA Operating free-air tamperature ~55 125 0 70 °C \

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

| sNsaAs10 SN74AS10 '
LPARAMETEB TEST CONDITIONS TWIN TYPt MAX | MIN TYPT M A)T‘ UNT‘
[ VK Ve = 4.5V, h=-18mA ] -1.2 -1.2 ] v
[ Vou Vcc = 45V1t05.5V, Ign = —-2mA [vee-2 Vee-2 v
[ Voo Ve = 4.5V, loL=20mA | 035 0.5 035 05| Vv
[ Vee = 55V, V=7V 0.1 01 ] ma |
[ iy Ve = 6.5V, Vi=27V 20 [ 20 | A 2
i Vee =55V, V=04V -0.5 -0.5 mA
ot Vee = 5.5V, Vg = 2.26V -30 112 [ 30 -112 | mA &
icCH Vce = 5.5V, Vi=0V 1.5 2.4 | 1.6 2.4 | mA -
lcoL Vce = 6.5V, Vi =45V 81 13| 8.1 13| mA =
TAll typical values are at Vo = 5V, Tp = 25°C. o
$The output conditions have been chosen to produce a current that closely approximates one halt of the true short-circuit output current, igs. E
Q
switching characteristics (see Note 1) »
] Vec = 45Vto55V, <
CL = 50 pF, Q
PARAMETER FROM T0 RL = 500 Q, UNIT 2
(INPUT) (OUTPUT) TA = MIN to MAX <
SN54AS10 SN74AS10
MIN MAX | mIN MAX n
[ tpn Any Y 1 5 1 45 | ns -~
L tre Any Y 1 5] 1 45| ns <
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
Texas 2-29
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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

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

The SN54ALS11 and SN54AS11 are characterized
for operation over the full military temperature range
of -55°C to 125°C. The SN74ALS11 and
SN74AS11 are characterized for operation from 0 °C

to 70°C. ,
FUNCTION TABLE (each gate)
INPUTS ouTPUT
A B [ \
H H H H
L X X L
X L X L
X X L L
logic symbol
1A ] P
482 a2
1)
a3
a0 | 8,
218
)
110} (8)
3B ———3v
ac—t0 |

Pin numbers shown are for J and N packages.

SN54ALS11, SN54AS11 ... J PACKAGE
SN74ALS11, SN74AS11 ... N PACKAGE

(TOP VIEW)
141 UsJvee
B[]z 13[d1cC
28z 20y
28[Js n1[J3c
2c[]s 1w[J38
2v([{e g[]3A
GND[]7 8[]13Y

SN54ALS11, SN54AS11 . . . FH PACKAGE
SN74ALS11, SN74AS11 . . . FN PACKAGE

(TOP VIEW)

@
3

2A(] 9 w81y
NC (s 17 NC
2B[ls 16 [§ 3C
NCll7 15 [INC
2ct]s 14 [] 38

9 10 111213
Ao
> 0>4da
N%Z(’)t’)

NC —No internal connection

ALS AND AS CIRCUITS H
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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 VOB, Vi - - o oo e e 7V
INPUEVOIAGE . . . . . ottt et e e e e e e e e e e 7V
Operating free-air temperature range: SNB4ALS11 .. .. ... ... ... .. . ..., -55°Cto 125°C

SN7ZAALSTT . ... e 0°Cto70°C
StOrage tempPerature FANGE . . . . . . o o v v et e e e e e e -65°Cto150°C

recommended operating conditions

r SN54ALS11 SN74ALS11 oNIT
MIN NOM MAX MIN NOM MAX

[ Vcc Supply voltage 45 5 55| 456 5§ 55| V |
ViH High-level input voltage 2 2 u
ViL Low-levet input voltage 0.8 0.8 Vj
loH High-tevel output current -0.4 -0.4 mA

[ loL Low-level output current 4 8 mA

|7TA Operating free-air temperature -55 125 0 70 °g

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

S1INJYID SY ANV SV !

SN54ALS11 SN74ALS11
PARAMETER TEST CONDITIONS [ N TYPt AKX | iN TYPT  MAX unﬂ
ViK Ve = 45V, = —18mA 1.5 -15 | Vv |
Vo Veg = 45Vteb6.5V, Igy= ~0.4mA Vee~-2 Vee—-2 V4)
VoL Vce = 4.5V, oL = 4 mA 0.25 0.4 0.26 0.4 Vj
Vge = 4.5V, oL = 8 mA 0.35 0.5
| [ Vce = 55V, V=7V 0.1 0.1 | mA |
m Vce = 5.5 V, V=27V 20 20 | wA |
L Ve = 55V, Vi =04V —0.1 -01 | mA |
0% Vce = 6.5 V, Vo = 225V ~30 -112 | -30 ~112 [ mA
IccH Ve = 5.5V, Vi=45V 1 1.8 1 18] mA |
‘ IcoL Vce = 55V, V=0V 1.6 3 1.6 3| mA |
T All typical values ara at Vo = 8V, Ty = 26°C,
tThe 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)
Vec=45Vto55V,
Cp = 50 pF,
PARAMETER FROM To R = 5002, UNIT
(INPUT) {ouTPuT) Ta = MIN to MAX
SN54ALS11 SN74ALS11
MIN MAX | MIN MAX
tPLH Any ] Y 5 23 5 20 | ns
tPHL Any ] Y 3 12 3 10| ns

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

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

Supply voltage, VCC
tnput vottage
Operating free-air temperature range: SN54AS11

Storage temperature range

recommended operating conditions

SN74AS11

L SN54AS11 SN74AS11 UNIT
MIN NOM MAX MIN NOM MAX

L vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \

L VIH High-level input voltage 2 2 \'4 ‘
ViL Low-level input voltage 0.8 0.8 Vj
IoH High-level output current -2 -2 mT‘
oL Low-level output current 20 20 mA I

L Ta Operating free-air temperature —-55 125 0 70 °C I

electrical characteristics over recommended operating free-air t

emperature range (unless otherwise noted)

T | SN5aAs11 SN74AS11 ]
PARAMETER TEST CONDITIONS WINPT MAX | TN TYPT WAX UNIT
ViK Vec =45V, I = ~18 mA -1.2 -1.2 \
[ von Vec =45Vt065V, gy = -2mA Vee-2 Vee-2 v
L VoL Vee = 45V, oL = 20 mA 0.35 0.5 035 0.5 v
1) Vee = 5.5V, V=7V 0.1 0.1 | mA
WM Vee = 56.5V, V=27V 20 20 uA 2
e Vce = 5.5 V, Vi =04V —0.5 -05 [ mA |
I ot Vce = 5.5V, Vo = 2.26 V —30 —112 | -30 ~112 | mA | &
[ IccH Vec =5.5V, Vi=45V 4.3 7 4.3 7| mA —
U iccL Vee = 5.5V, Vi=0V 11.2 18 11.2 18 | mA | -
tAll typical vaiues are at Voc = 5V, T = 25°C. 0
$The output conditions have been chosen to produce a current that closely approximates one half of the true shart-circuit output current, los- E
Q
switching characteristics (see Note 1) »
Vec = 45Vt 656V, <L
CL = 50 pF, fa)
FROM TO R = 600 Q,
PARAMETER {INPUT) (OUTPUT) TA = MIN to MAX UNIT s
SN54AS11 SN74AS11 |
MIN MAX | MIN MAX o
[ tPLH Any Y 1 6.5 6| ns é
PHL Any Y 1 6.5 5.5 ns
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
283
TExas 2-33
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



QY ALS AND AS CIRCUITS

2-34



TYPES SN54ALS12, SN74ALS12
TRIPLE 3-INPUT POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

D2661, APRIL 1982 —REVISED DECEMBER 1983

® Package Options Include Both Plastic and

Cearamic Chip Carriers in Addition to Plastic
and Ceramic DIPs

® Dependable Texas Instruments Quality

and Reliability

description

These devices contain three independent 3-input

SN54ALS12 . . . J PACKAGE
SN74ALS12 . . . N PACKAGE
(TOP VIEW)

ALS AND AS CIRCUITS H

2-35

NAND gates with opsn-collectPr outputs, These 1a 17 Uaal] vee
gates_perf_ornlthe Boolean functions Y = A-B:C or 1802 13 1C
Y = A+B+C in positive logic. The open-collector 243 12[7 1y
outputs require pull-up resistors to perform correctly. 2814 11 3¢
They may be connected to other open-collector out- 2c[s 10F] 38
puts to implement active-low wired-OR or active-high 2y E 6 9 % 3A
wirad-AND functions. Open-collector devices are GND E ; 8 :] 3y
often used to generate higher VQH levels.
The SN54ALS12 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)}
INPUTS OUTPUT] <Y § O
A 8 [ Y S e o
v " " y 3 212019
L X X H 2A []a 81y
X L X H NC |]s 17(Q NC
X X L H 2B[]s 16[] 3C
NC 7 15 [] NC
2C [j8 14{] 38
logic symbol
>0 U >da
1A [4}] ) o~ 5 Z2Mmom
a2 | o2 oy )
NC - No internal connection
1c {13}
At ]
28 (4) {8} 2y
2019
3A (9}
38010 | L
ac11
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 {uniess otherwise noted)

SUPPIY VOIBGE, VO G - - o o oo e e e 7V
gt o 10 YT ¢ 1 - T T T 7V
Off-state oULPUL VORAEEe . . . . . . ... o e e e A"
Operating free-air temperaturerange: SNB4ALS12 . . .. .. ... ... . ... . . . i -565°Cto125°C

SNT74ALST12 . . .. 0°Cto70°C
Storage tempPeratUre FANGE - . . . . . o . o o ot vttt e e e e s -66°Cto150°C

recommended operating conditions

SNB4ALS12 SN74ALS12 mrr
MIN NOM MAX | MIN NOM MAXJ
Vee Supply voltage 4.5 5 55| 4.5 5 55| 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 \';
r loL Low-level output current 4 8 mA
F Ta Operating free-air temperature -55 125 0 70 °L]

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

SNB4ALS12 SN74ALS12
( PARAMETER TEST CONDITIONS N TYPT WA N TYP WAX uuﬂ
~ Vi Vce = 45V, W= -18 mA -1.5 -15 | Vv |
I0H Vee = 4.6V, VOoH = 5.5V 0.1 0.1 | mA |
VoL Vee = 4.5V, gL = 4 mA 0.25 0.4 025 0.4 v
Vee = 4.5V, loL = 8 mA 0.35 0.5
i Vee = 55V, Vi=7V 0.1 0.1 | mA |
> I Vee = 5.5V, Vi= 2.7V 20 20 | uA |
5 M Voe = 5.6V, V=04V ~0.1 0.1 | mA
lccH Vce =55V, V=0V 032 0.6 032 06| mA |
) - fccL Vee = 5.5V, Vi=45V 1.2 2.2 1.2 22 mA |
Z tAl typical values are at Voo = 5V, Tp = 25°C
o
> switching characteristics {see Note 1)
(/7] Vec = 45V 6.6V,
% PARAMETER FROM T0 Et : ;c:(;'r: ' r
o (INPUT) (OUTPUT) TA = MIN to MAX | UNI
c SNBAALS12 SN74ALS12
- MIN Max | MIN MAX
a B tPLH Any Y 23 59 | 23 54 | ns |
tPHL Any Y 9 37 9 30| ns |

NOTE 1: For load circuit and voltage waveforms, see page 1-12,
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TYPES SN54ALS15, SN74ALS15
TRIPLE 3INPUT 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

82

2-37

SN54ALS15 . . . J PACKAGE
description SN74ALS815 . . . N PACKAGE
These devices contain three independent 3-input (TOP VIEW)
AND gates with open-collecto.r outputs. These gates 1A D T Ja Vee
perforr_n the Boolean functions Y = A-B-C or 18 E 2 13031¢
Y = A+B+C in positive logic. The open-coliector 28 (3 12% v
outputs require pull-up resistors to perform correctly. 28 I: a 11 3¢
They may be connected to other open-collector out- 2C E 5 10 % 3B
puts to implement active-low wired-OR or active-high 2y l: s o[13A
wired-AND functions. Open-collector devices are GND D7 s[ay
often used to generate higher Vo 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- SN54ALS1S . . . FH PACKAGE
tion from 0°C to 70°C. SN74ALS16 . . . FN PACKAGE
{TOP VIEW)
FUNCTION TABLE {sach gate) m<U Su
INPUTS OUTPUT
A B C| Y 320
n " " " 2A[]4 181y
L X X L NC[]5 17 NC
X L X L 2B : 6 16 : 3cC
NC(]7 15 [I NC
X X LLL 2C[]s 14 [| 3B
logic symbol
>0 >«
NZZ0m
Q
'IAL‘ &
1B 2) | Q‘&FI NC — No internal connection
1c {13)
2at®_f
28— 18 oy
2¢ {5}
3a {9}
3510 LI
1c {11}
Pin numbers shown are for J and N packages.
Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS15, SN74ALS15
TRIPLE 3-INPUT POSITIVE-AND GATES
WITH OPEN-COLLECTOR OUTPUTS

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

SUPPIY VORBEGE, VO -+ - o v v vttt e s A"
INPUL VORAEE . . . . o ot e e e e e e e e e e 7V
Off-31ate OULPUL VORBOE . . . . . . . it ittt et it e e et e e e s 7V
Operating free-air temperaturerange: SNS4ALSTS .. ...... .. ... ... ... .. .. . ... ~55°Cto125°C

SN74ALSTE . ... .. e 0°Cto70°C
Storage tempPEratUrB FANGE . . . . . v o o vt e e e e e e -65°C10150°C

recommended operating conditions

SNB4ALS15 SN74AL81E [ TJ
MIN NOM MAX MIN NOM MAX
| Vec Supply voltage 4.5 5 55| 4.5 5 55| Vv |
VIH High-level input voltage 2 2 \Y
ViL Low-level input voltage 0.8 0.8 v
VoR High-level output voitage 5.5 5.5 \Y
loL Low-level output current 4 8 [ ma j
TA Operating free-air temperature ~55 125 0 70 °C |

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

SNG4ALS15 SN74ALS16
PARAMETER TEST CONDITIONS AN TYPT WA N TYPT MAX unrrj

ViK Veg = 4.5V, I = —18 mA 1.5 -15] v |
{ loH Voo = 4.5V, VOoH = 5.5V 0.1 0.1] mA |

VoL Vee = 459, oL = A mA 0.25 0.4 025 04| J

Vee =456V, oL = 8 mA 0.35 0.5

i Vee = 5.5V, V=7V 0.1 0.1 | mA |

I Vee = 6.5V, Vi=23V 20 20 | uA |

I Vee = 5.5V, Vi=04V ~0.1 -01 | mA |

iCCH Vee = 5.5V, Vi =45V 1 18 1 18] mA |
| iccL Vec = 6.6V, V=0V 1.66 3 1.66 3] ma |
tAll typicel vaiues are at Voo = 6V, T = 26°C
switching characteristics (see Note 1)

Vec =45Vtob5Y,
CL = 50 pF,
FROM TO RL = 2 kR,
PARAMETER (INPUT) (OUTPUT) Ta = MIN to MAX N
SN54ALS15 SN74ALS15
MIN MAX | MIN MAX

tpLH Any Y 23 59 | 23 54 | ns

F tPHL Any Y 6 14 8 13 ns

NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SNG4ALS20A, 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
NAND gates. They perform the Boolean functions
Y = AB-C-DorY = A+B+C+D in positive logic.
The SNB54ALS20A and SN54AS20 are character-
izad for operation over the full military temperature
range of —55°C to 125°C. The SN74ALS20A and

SN74AS20 are characterized for operation from 0 °C
to 70°C.

FUNCTION TABLE {each gate)

INPUTS OUTPUT
A B Cc 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 ()] &
(2)
1.
- L
1
108
2A {9}
281100 -
(2) 2y
2c |
{13

Pin numbers shown are for J and N packages.

SN54ALS20A, SN54AS20 . . . J PACKAGE
SN74ALS20A, SN74A820 . . . N PACKAGE

{TOP VIEW)
1A Uadvece
B2 113020
NcEs 12[J2c
1c]a 11%NC
1DE5 10[] 28
1Y[Js ol]2A
oND(7 8[]2y

SNS4ALS20A, SN64AS20 . . . FH PACKAGE
SN74ALS20A, SN74A820 . . . FN PACKAGE
(TOP VIEW)

NC—No internal connection

Texas
INSTRUMENTS
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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)

SUPPIY VORAEE, VG - o - et e e 7V
INPUL VOKAgE . . . . . e e e e e e e s 7V
Operating free-air temperature range: SNB4ALS20A . ... ... .. ... it -565°Cto125°C

SNT7AALS20A . . . . i e e 0°Cto70°C
Storage temperature rBNGE . . . . . o v vttt e e e e e —65°Cto150°C

recommended operating conditions

SNG54ALS20A SN74ALS20A UN“;*
MIN NOM MAX MIN NOM MAX

| Vee Supply voltage ;] 5 55| 45 5 55| V |
i VIH High-level input voltage 2 2 v J
[ Vi Low-lavel input voltage 0.8 0.8 v ]
loH High-level output current -0.4 -0.4 mAJ
toL Low-level output current 4 8 mAJ
Ta Operating free-air temperatura -65 125 0 70 °c_ |

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

SNE4ALS20A SN74ALS20A
PARAMETER TEST CONDITIONS J IN_ TYPT AKX MIN TYPT  MAX uunj
ViK Vee = 4.5V, ) = ~18 mA -1.5 -15] v |
VoH Vcc = 45V105.5V, Igy = ~0.4 mA Vce-2 Vec-2 Vo]
Vo Ve = 4.5V, oL = 4 mA 025 0.4 028 04[] J
Vee = 4.5V, loL = 8 mA 0.35 0.5
| I Vce = 6.5V, Vi=7V 0.1 01 [ ma |
\ W Vee = 6.5V, V=27V 20 20 | wA
[ L Vee = 5.5V, Vi =04V -0.1 ~-0.1 mA
0% Vce = 6.5V, Vo = 2.25V -5 —-70 | -15 -70 | mA
IcCH Vec =65V, V=0V 0.22 04 022 04| mA
IccL Vee = 6.5V, Vi=486V ] 0.81 15 0.81 15| mA

1Al typicel values are at Voo = 5V, T = 25°C.
1The output conditions have baen chosen to produce a current that closely approximates one half of the true short-circuit output current, los-

switching characteristics {see Note 1)

Ve = 45Vte5.56V,
Cy = 50 pF,
FROM TO RL = 6002,
PARAMETER (INPUT) (OUTPUT) Ta = MIN to MAX UNIT
SNE4ALS20A SN74ALS20A
MIN MAX | MIN MAX
tpLH Any i Y 3 13 3 11| ns |
tPHL Any ] Y 3 12 3 10 ] ns |

NOTE 1: For load circuit and voitage 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)

Supply voltage, VcC
Input voltage
Operating free-air temperature range: SN54AS20

SN74AS20

Storage temperature range

recommended operating conditions

SN64AS20 SN74AS20 UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 655 45 5 5.5 \
ViH High-level input voltage 2 2 \
[ viL Low-level input voltage 0.8 0.8 \
&H High-level output current -2 -2 mA
[ loL Low-level output current 20 20 | mA
uA Opsrating free-air temperature L- 55 125 Y] 70 °C

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

SN54A520 SN74AS20
PARAMETER TEST CONDITIONS WMIN TYPt MAX | MIN TYPT MAX UNIT
ViK Voo = 45V, I = -18mA -1.2 -1.2 Vv
VOH Vee =45Vto55V, lgy=-2mA Vee—-2 Vee-2 v
| VoL Vee = 4.5V, oL = 20 mA 0.35 0.5 0.36 0.5 v
L Vee = 6.5V, Vi=7V 0.1 0.1 | mA
™ Vee = 5.5V, V=27V 20 20 | uA
T Ve =58V, V)= 04V -0.5 -05| mA | ¢p
} ot Veg =56.5V, Vo = 2.25V -30 -112 | -30 -112 mA |
[ lcee Vec = 5.5V, Vi=0V 1 1.6 1 1.6 | mA 5
[ IcoL Vee = 6.5V, V) =45V | 54 8.7 54 87 | mA O
Al typical values are at Veg = 6V.Ta = 25°C. ) o (v
+The output conditions have besn chosen to produce a current that closely appraximates one half of the true short-circuit autput current, 1og. G
switching characteristics (see Note 1) 7]
ﬁ[ Voc = 46V1o6BV, - §
Cp = 50 pF, Q
PARAMETER FROM TO Ry = 600 Q, UNIT 2
(INPUT) {OUTPUT} Ta = MIN to MAX <
SN54AS20 SN74AS20 |
MIN MAX | MIN MAX ﬂ
r tPLH Any Y 1 5.5 1 5 ns <
[ [ Any Y 1 5 1 4.5 | ns
NOTE 1: For joad circuit and voltage waveforms, see page 1-12,
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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

SNB4ALS21, SN64AS21 ., . . 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 +D in positive logic.
The SN54ALS21 and SN54AS21 are characterized
for operation over the full military temperature range

of ~-585°C to 125°C. The SN74ALS21 and
SN74AS21 are characterized for operation from 0 °C

to 70°C.

FUNCTION TABLE (each gate}

{TOP VIEW)
140y Uhe[dvee
182 13[J2D
Ncds  12[02C
1CE4 11[JNC
10(]s 10%23
1Y[e 9[]2A
GNDE7 g} 2y

SNG64ALS21, SN64AS21 . . . FH PACKAGE

INPUTS OUTPUT SN74ALS21, SN74AS21 . . . FN PACKAGE
A _B € D hd {TOP VIEW)
H H H H H
L X X X L
X L X X L
X X L X L
o x x v ]
n
logic symbol -':
1A {1} o
w2 ® [«
@) w s
1C——— Q
1o 8!
19) NC—No internal connection ‘n
28 —=—] <L
28190 ®)
(12) ——2v D
o ] 2
{13)
20— <
Pin numbers shown are for J and N packages. U,
I
82 Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS21, SN74ALS21
DUAL 4-INPUT POSITIVE-AND GATES

absolute maximum ratings over aperating free-air temperature rangse (unless otherwise noted)

Supply voltage, VcC
Input voltage
Operating free-air temperature range: SN64ALS21

SN74ALS21

Storage temperature range

recommended operating conditions

—

r SNB4ALS21 SN74ALS21 u ﬂ
MIN NOM MAX MIN NOM MAX

| Vee Supply vohage 45 5 55| 4.5 5 65| V |
Vin High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \
I0H High-level output current -0.4 -0.4 | mA
oL Low-level output current 4 8| mA
Ta Operating free-air temperature -58 125 i) 70| °c |

electrical characteristics over recommended operating free-air t

emperature range (unless otherwise noted)

SN54ALS21 SN74ALS21
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX Uﬂﬂ
ViK vge =45V, I = ~18 mA -1.5 -1.5 \
VOH Ve =45Vto55YV, gy = -04mA Vee-2 Vee-2 \
Vee =45V, oL = 4 mA 0.25 0.4 0.25 0.4
VoL Vo =45V, oL = BmA 035 05| '
2 ] Vee = 6.5V, Vi=7V 0.1 0.1 mA
IiH Ve = 5.5V, V=27V 20 20 uA
> I Voo = 5.5V, Vi =04V ~o —0.1 | mA
5 ot Vee = 5.5V, Vo = 2.26V 30 112 | -30 ~112 | maA
IccH Vee = 6.5V, V=45V 0.67 1.2 0.67 1.2 | mA
P> L Vee = 5.5V, Vi=ovV 11 2 1.1 2| ma
Z tAll typical values are at Vog = 5V, Tp = 25°C.
U $+The output conditions have been chosen to produce a current that closely approximates one half of the trua short-circuit output current, los.
5 switching characteristics (see Note 1)
Vee = 45Vtob6.5YV,
g CL = 50 pF,
FROM TO Ry = 500Q,
) PARAMETER (INPUT) (OUTPUT} TA = MIN to MAX uNIT
E SNB64ALS21 SN74ALS21
- MIN MAX | MIN MAX
w tPLH Any Y [ 30 ) 26 | ns
tPHL Any Y 3 12 3 10 ns
NOTE 1: For load circuit and voitage waveforms, see page 1-12.
2-44 TEXAS
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TYPES SN54AS21, SN74AS21
DUAL 4-INPUT POSITIVE-AND GATES

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

Supply voltage, V¢ C
Input voltage
Operating free-air temperature range: SN54AS21

Storage temperature range

racommended operating conditions

SN74AS21

T SN54AS21 SN74AS21 UNIT
MIN NOM MAX | MIN NOM MAX
[ Vee Supply voltage 4.5 5 55| 45 5 65| V
[ ViH High-leve! input voitage 2 2 )
L ViL Low-level input voltage 0.8 08| Vv
L loH High-level output current -2 -2 m
L loL Low-level output current 20 201m
m Operating free-air temperature L 55 125 4] 701@
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
| sN5aAs21 SN74A821 ]
PARAMETER TEST CONDITIONS MN_ TYPT AKX T MIN TYPT  MAX uNIT
[ vk Vee = 4.5V, | = ~18 mA -1.2 -1.2 v
I VoH Vec = 45V1065V, Igy = -2mA Vec—-2 Vee-~2 v
[ VoL Vog = 4.5V, oL = 20 mA 035 0.5 0356 05 v
N 1 Vce = 5.5 V, Vi=7V 0.1 0.1 | mA
C M Vee = 5.5V, V=27V 20 20 [ pA |
B m Vee =655V, V=04V -0.5 -05 | mA | ¢p
ot [ Vgc=55vV, Vo = 2.25V -30 -112 | -30 -2 [ mA |
icch | Vec =565V, V=45V 29 4.6 29 46| mA | 5
fcc | Ve = 5.8V, Vi= oV 7.4 12 74 12| mA | %)
TAll typical values' sre at Veeg = 5V.Tp = 25°C. _ o m
$The output conditions have been chosen to produce a current that cioseiy approximates one haif of tha true short-circuit output current, ios. -—
&)
switching characteristics (see Note 1) (75}
Vec=45Vte 55V, <
CL = 50 pF, Q
PARAMETER FROM To R = s002. it | 2
{INPUT) {OUTPUT) TA = MIN to MAX <
SN64AS21 SN74AS21
MIN MAX | MIN MAX g
tPLH Any Y 1 6.5 1 6| ns <
tPHL Any Y 1 6.5 1 6 ns
NQTE 1: For load circuit and voltage waveforms, see pags 1-12.
183
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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

ALS AND AS CIRCUITS H

SN54ALS22A . . . J PACKAGE
description SN74ALS22A . . . N PACKAGE
These devices contain two independent 4-input {TOP VIEW)
NAND gates. These gates perform the Boolean func- 1A 14 g Vee
tionsY = A'-B-C-DorY = A+B+C+D in positive 182 13( 12D
logic. The open-collector outputs require pull-up NC [: 3 12[])2C
resistors to perform correctly. They may be con- 1c[}a 1 %NC
nected to other open-collector outputs to implement iD E 5 10| |28
active-low wired-OR or active-high wired-AND func- 1v[le 9 % 2A
tions. Open-collector devices are often used to GND ['_' 7 8 :] 2y
generate higher VQH levels.
The SNS54ALS22A 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)
0
FUNCTION TABLE (sach gate} E :(- g g a
WD G ) S G SN
INPUTS OUTPUT 329
A B € \d —, NC 18(]2¢
H H H H L NC[] s 17[JNC
L X X X H 1cl]e 16 [INC
X L X X H NC[) 7 15[]NC
X X L X H 1D[]8 1a[]28
\l X X L H 1011213
>0 U >d
logic symbol —gzeon
o < NC — No internal connection
1A
1B ::: ofs (6) 1y
1©c
10 {5)
24 9}
(10)
z 12) &2y
2¢
JR 1

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}

SUPPIY VORAGE, VO - - - o o et e e 7V
IMPUE VOO . . . . . o e e e e e e e e e 7V
Off-state outpUt voltage . . . . . . . . . o e e 7V
Operating free-air temperature range: SNS4ALS22A . . ... ... ... .. i —55°Cto125°C

SN74ALS22A . . ... e 0°Cta70°C

StOrage temperatuUre r8NGE . . . . . . . . . v v vt it e e e e e e e e e -65°Cto150°C

recommended operating conditions

SNG54ALS22A SN74ALS22A U'ﬂ
MIN NOM MAX [ MIN NOM MAX

vVce Supply voltage 4.5 5 55| 45 5 55| Vv |
VIH High-level input valtage 2 2 \Q
ViL Low-level input voltage 0.8 0.8 \Q
Von High-level output voltage 5.5 55| v |
loL Low-level output current 4 8 mA
Ta Operating free-air temperature -56 125 0 70 °g

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

S1iNJHID SY ANV STV !

SN54ALS22A SN74ALS22A
PARAMETER TEST CONDITIONS N TVPT NAX T WIN TYPT  MAX uuﬂ

VIK Vce = 45V, = —18mA ~15 -5 v |

10H Vec = 45V, VOH = 5.6 V 0.1 01 ] ma |

VoL Vec = 45V, oL = 4 mA 0.25 0.4 025 o4l

Vce = 45V, oL = 8 mA 035 0.5

I Vee = 6.5V, Vi=7V 0.1 0.1 | mA |

i Vce = 6.5V, V=27V 20 20 | uA |
[ m Vee = 5.5V, V=04V ~0.1 -0.1] mAa |

\CCH Vee = 5.5V, Vi=0V 022 04 022 04| mA |

IcoL Vee = 5.5V, Vi=45V 0.8 1.5 08 15| mA |
TAll typical vaiues are st Voc = 5V, Tp = 25°C
switching characteristics (see Note 1)

Vec = 45Vtob5V,
CL = 50 pF,
FROM TO Rl = 2kQ,
PARAMETER {INPUT) (OUTPUT) Ta = MIN to MAX UNIT
SN54ALS22A SN74ALS22A
. MIN MAX | MIN MAX

tPLH Any Y 23 59 | 23 54 | ns |

L el Any Y 3 24 6 20| ns |

NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS27, SN54AS27, SN74ALS27, SN74AS27
TRIPLE 3-INPUT POSITIVE-NOR GATES

D2661, APRIL 1882 —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 SN64ALS27, SNB4AS27 . . . J PACKAGE

These devices contain three independent 3-input
NOR gates. They perform the Boolean functions

SN74ALS27, SN74AS827 . . . N PACKAGE

(TOP VIEW)

Y =A+B+CorY = A-B-Cin positive logic. 14t Uia Vee
The SN54ALS27 and SN54AS27 are characterized 18 EQ 13 1C
for operation over the full military temperature range 2a(ds 20y
of ~55°C to 125°C. The SN74ALS27 and 28[Js  n[J3C
SN74AS27 are characterized for operation from O °C 2C[ s 10{ ]38
to 70°C. 2y[e 9/ ]3A
GND[ |7 8[]3Y
FUNCTION TABLE (each gate)
INPUTS OUTPUT
A B [ Y SNS4ALS27, SNE4AS27 . . . FH PACKAGE
H X X L SN74ALS27, SN74A827 . . . FN PACKAGE
X H X L (TOP VIEW)
X X H L
7]
logic symbol L-.
al =
1A >1 O
182 12,y E
1 a3 | o
24 3) n
| N8 oy g
2 {5} o
3A {9) NC —No internal connection Z
2a_110) | LI g
st | »
Pin numbers shown are for J and N packages. &J
12 Copyright © 1982 by Texas instruments Incorporated
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TYPES SN54ALS27, SN74ALS27
TRIPLE 3-INPUT POSITIVE-NOR GATES

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

Supply voltage, VcC
{nput voltage
Operating free-air temperature range: SN54ALS27
SN74ALS27

Storage temperature range

recommended operating conditions

T SNE4ALS27 SN74ALS27 U'ﬂ
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 55| 45 5 65| VvV |
ViH High-level input voitage 2 2 v
ViL Low-levsi input voltage 0.8 0.8 v
[ loH High-level output current -0.4 -04 | mA_|
[ oL Low-level output current 4 8| ma |
[77A Operating free-air temperature -55 125 0 70J °g

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

SL1INJHID SV ANV STV !

] SN54ALS27 SN74ALS27
PARAMETER TEST CONDITIONS MIN_ TYPT MAX | MIN_ TYPT MAX UNﬂ
ViK Ve = 4.5V, .= —18 mA ~1.5 -15 ] V|
VOH Voc =45V1055V, Igy = -0.4mA Vee-2 Vee-2 v
VoL Vec =45V, oL = 4 mA 0.25 0.4 0.25 0.4 \/4)
Vee = 4.5V, loL = 8 mA 0.35 0.5
N Vee = 5.5V, Vi=7V 0.1 01 | mA |
WH Vee = 5.6 V, Vi=27V 20 20 | pA |
M Veg = 6.6 V, Vi= 04V ~0.1 -01 ] ma |
0¥ Vce = 6.6V, Vo = 2.25V -30 —112 | -30 -112 | mA |
lccH Vee = 5.5V, Vi=0V 097 1.8 097 1.8 | mA |
IccL Vee = 5.5V, Vi=45V 2 4 2 4] ma |
TAIll typical values are st Voo = 6 V, T = 25°C.
$The output conditions have been chosen to producs a current that closely approximates one half of the true short-circuit output current, Igs.
switching characteristics (see Note 1)
Vcc=46Vt0o65V,
CL = 50 pF,
FROM T0 Ry = 5009,
PARAMETER (INPUT) {OUTPUT) Ta = MIN to MAX unr
SNE4ALS27 SN74ALS27
MIN MAX | MIN MAX
[ teh 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
INSTRUMENTS

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265



TYPES SN54AS27, SN74AS27
TRIPLE 3-INPUT POSITIVE-NOR GATES

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

Supply voltage, VcC
Input voltage
Operating free-air temperature range: SN54AS27

SNTAAS 2T . e e 0°Cto70°C
StOrage tempPeratur@ FANGE . . . . - .« .« ot vttt e ~65°Cto 150°C
recommended operating conditions
T SN54AS27 SN74AS27 | ONIT
MIN NOM MAX MIN NOM MAX
Vec Supply voltage 4.5 5 55| 45 5 55 v
LVIH High-level input voltage 2 2 v
ViL Low-lavel input voitage 0.8 0.8 \
UOH High-level output current —| -2 -2 mA
DOL Low-level output current ] 20 20 mA
LTA Operating free-air temperature T -55 125 [¢] 70 °C

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

SN54AS27 SN74AS27 | W
L PARAMETER TEST CONDITIONS i Tver max T MIN Tver max | UNIT
[ VK Ve = 4.5V, Iy = —18mA ~1.2 -1.2 | Vv
[ Von Vec = 4.5Vt056.5V, Ilgy= —2mA Vee-2 Vee—2 v
[ Voo NVce = 4.5V, oL = 20 mA 035 0.5 035 05 \
[ Vec = 6.5V, Vi=7V 0.1 0.1 | mA 2
[ Vee =55V, V=27V 20 20 | wA
[ Vce = 5.6V, Vi=04V ~0.5 -0.5 | mA 17
[ ot Vec = 5.5V, Vo = 2.25V —30 ~112 | -30 -112 | mA |
[ IccH Vee = 5.5V, Vi=0V 4 6.4 4 64| mA -
[ e Vec =5.5V, V=45V 10.6  17.1 106 171 | mA 2
TAN typical values are 8t Voc = 5V, T = 26°C. o 8
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igg. —
(&)
switching characteristics (see Note 1) 7))
] Vec = 45Vto65V, L~ §
Cyp = 50 pF, o
PARAMETER FROM To R = s00¢2, UNIT 2
(INPUT) {OUTPUT) TA = MIN to MAX <
SN64AS27 SN74AS27
" MIN MAX | MIN MAX _m_'
[ tph | Any Y 1 6.5 1 55 | s | o
HL | Any v 1 5] 1 45| ns |
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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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

SNG4ALS28A . . . J PACKAGE
SN74ALS28A . . . N PACKAGE

P VIEW
buffer gates. They perform the Boolean functions {10 !
Y = A+BorY = A-Bin positive logic. 1y UaVee

1AL)2 13[]4Y
The SNB4ALS28A is characterized for operation 1813 12148
over the full military temperature range of -55°C to 2v[a 11J4A
125°C. The SN74ALS28A is characterized for 2A[0s 10[]3Y
operation from 0°C to 70°C. 286 o[]38B
GND[]7 8[]3A

FUNCTION TABLE

{each gate) SN54ALS28A . . . FH PACKAGE
INPUTS OUTPUT SN74ALS28A . . . FN PACKAGE
A B Y (TOP VIEW)
H X L
X H L
i wn
logic symbol |._..
2
1a—2 D W, =
Bt O
24 {5) w o
» 4 —
2y
- (@]
3a—8 o 177]
(9} M 3Y ) <
3B NC —No internal connection
11)
4A —— N
12) i =)
4 —2 =
Pin numbers shown are for J and N packages. <
172}
<
Copyright © 1982 by Texas Instruments Incorporated
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TYPES SNS4ALS28A, SN74ALS28A
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS

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

Supply voltage, Vc
Input voltage
Operating free-air temperature range: SN54ALS28A
SNT7AALS28A . . . . .. . e

Storage temperature range

recommended operating conditions

SN54ALS28A SN74ALS28A UNIT
MIN NOM MAX MIN NOM MAX

Vee Supply voltage 4.5 5 55| 45 5 55| Vv |

VIH High-level input voltage 2 2 \

ViL Low-ievel input voltage 0.8 0.8 \

loH High-level output current -1 -2.6 El

oL Low-level output current 12 24 @
‘ Ta Operating free-air temperature ~55 125 0 70 Q

electrical characteristics over recommended operating free-air t

emperature range {unless otherwise noted)

SN54ALS28A SN74ALS28A
PARAMETER TEST CONDITIONS WIN_ TYPt mAX TN Tvpr  max | YNIT
VIK Vce = 4.5V, | = -18 mA -1.5 -1.5 \
Vce = 45V05.5V, Igy= —0.4mA Vec-2 Vec-2
2 VoH Ve =45V, loH = -1 mA 24 33 v
2 Ve = 4.5V, IoH = -2.6 mA 24 3.2
v Ve =45V, oL = 12mA 0.25 0.4 026 04
oL Veg = 45V, loL = 24 mA 0.35 05
> I Vee = 6.5V, V=7V 0.1 0.1 | ma
5 H Vce = 5.5V, V=27V 20 20 | uA
L Ve =55V, ViL=0.4V -0.1 -0.1 mA
> ot Voo = 5.5V, Vo = 2.25 V _30 -112 | -30 —112 | mA
2 \cCH Voe = 5.5V, V=0V 1.7 28 17 28| mA
O | iccL Vec =55V, Vi=45V 5.6 9 5.6 9] mA
> 1Al typical values are st Vo = 5V, Tp = 25°C. o
m 4 The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, los-
Q)  switching characteristics (see Note 1)
X Ve - 45V 55V, T
2 CL = 50 pF,
-— FROM T0 R, = 500 Q,
| PARAMETER (INPUT) {OUTPUT) T: = MIN to MAX UNIT
» SNE4ALS28A 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 Instruments Quality
and Reliability
description
These devices contain a single 8-input NAND gate
and perform the following Boolean functions in
positive logic:
Y = A-B-C-D'E-F-G-HOR
Y = A+B+C+D+E+F+G+H

The SN54ALS30 and SN54AS30 are characterized
for operation over the full military temperature range

of —-55°C to 125°C. The SN74ALS30 and
SN74AS30 are characterized for operation from 0 °C

to 70°C.
FUNCTION TABLE
QUTPUT
INPUTS A THRU H Y
All inputs H L
One or more inputs L H
logic symbol
a0 ™
B 2)
c 3)
p—& L ®
(5)
E
F 6]
P (11}
H {12)

Pin numbers shown are for J and N packages.

SNB4ALS30, SN64AS30 . . . J PACKAGE
SN74ALS30, SN74A830 . . . N PACKAGE

(TOP VIEW)
INRERAY) Vee
B2 13[NC
cz 12dHn
p[js n[e
E[]s 10[dNC
FOs s[INC

GND 7 s[]Y

SN54ALS30, SN54AS30 . . . FH PACKAGE
SN74ALS30, SN74AS30 . . . FN PACKAGE

{TOP VIEW]
Q
QO 00
adgzZ>2
- E
cla 18[]H

Nc [Is 17 Nne (7]
D{s 16 G -
Ne 07 15[ NC S
Ells 14 [ NC (&)
10 o
Lo >0 (&)

z 2 2
12}
NC —No internal connection <
Q
E
(%2}
-l
<

Texas
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TYPES SN54ALS30, SN74ALS30
8-INPUT POSITIVE-NAND GATES

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

SUPPIY VORBEE, VG « - - - v vttt e e e e e 7V
INPUEVOREEE - . . . . o e e e e e 7V
Operating free-air temperaturerange: SNS4ALS30 . ........... ... .. ... . . -55°Cto125°C
SN74ALS30 . . . . e e e 0°Cto70°C
SHOTagBIEMPOIAIUIB TANGE . « « « . . vt vttt ettt e e ~65°Cto150°C
recommended operating conditions
SN54ALS30 SN74ALS30 UNIT
MIN NOM MAX MIN NOM MAX
vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
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
[ oL Low-level output current 4 8 | mA
[ TA Operating free-air temperature —655 125 o] 70 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
SN54ALS30 SN74ALS30
’V PARAMETER TEST CONDITIONS MIN TYPT MAX MIN TYPT MAX UNIT
VK Vee =458V, I = —18 mA -1.5 -1.5 \
VoH Ve =45Vte55V, gy = -0.4mA Vee-2 Vee-2 Vv
VoL Vee = 4.8V, oL = 4 mA 0.25 0.4 025 04|
2 Vee = 45V, lgL = 8 mA 0.35 0.5
- ] Vee = 6.8V, Vi=7V 0.1 0.1 mA
H Vec =55V, Vi=27V 20 20 | wA
> i Vce = 6.6V, Vi=04V -0.1 -0.1 | mA
F, o Ve = 6.5V, Vp =225V -30 -112 | -30 -112 | mA
L lccH Vee = 5.5V, Vi=0V 0.22  0.36 0.22 0.36 | mA
> [ IccL Vee =66V, Vi =45V 054 0.9 054 09 | mA
Z 1Al typical vaiues are at Vo = 6V, T4 = 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, log.
g switching characteristics (see Note 1)
: o Vcc_= 4.5FV to 6.5V,
5 FROM J0 ;I:t : :gOpQ’
o PARAMETER {INPUT) {OUTPUT} Ta = MIN to MAX uniT
E SN54ALS30 SN74ALS30
-4 MIN MAX | MIN MAX
» tPLH Any Y 3 12 3 10| ns
[ tPHL Any Y 5 22 5 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 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 voitage 0.8 0.8 \
lOH High-level output current -2 -2 mA
oL Low-leve! output current 20 20 mA
TA Operating free-air temperature -55 125 0 70 °C

electrical characteristics over recommended operating free-air t

emperature range (unless otherwise noted)

ALS AND AS CIRCUITS H

SN54AS30 SN74AS30
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
ViK Ve =45V, I = ~-18mA -1.2 -1.2 v
VOoH Vg =45Vtob55V, IgHh=-2mA Vee-2 Vee-2 \J
VoL Vee = 4.5V, loL = 20 mA 0.35 05 035 0.5 A
] Vee = 5.5V, Vy=7V 0.1 0.1 mA
1%} Vee = 6.5V, V=27V 20 20 HA
L Ve =55V, Vi=04V -0.5 -0.5 mA
lo* Vee = 6.5V, Vp = 2.25V -30 -112 | -30 -112 mA
lccH Ve =65V, Vi=0V 0.9 1.5 0.9 1.5 mA
lccL Ve =5.5V, V=45V 3 4.9 3 4.9 mA
TAIl typical values are at Vo = 6V, Ty = 25°C.
+The output conditions have been chosen to produce a current that closely approximates one haif of the true short-circuit output current, Igg.
switching characteristics (see Note 1)
Vee = 4.5Vtob5 Vv,
CL = 60 pF.
PARAMETER FROM TO R = 002, UNIT
{INPUT) {QUTPUT} TA = MIN to MAX
SN54AS30 SN74AS30
MIN MAX | MIN MAX
1PLH Any Y 1 5.5 1 5 ns
tPHL Any Y 1 5 1 4.5 ns
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS32, SN54AS32, SN74ALS32, SN74AS32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

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 Reliabitity

description

These devices contain four independent 2-input OR

SNB4ALS32, SN54AS32 . . . J PACKAGE
SN74ALS32, SN74AS832 ... N PACKAGE

ALS AND AS CIRCUITS H

2-59

TOP
gates. They perform the Boolean functionsY = A+B { VIEW)
or Y = A'B in positive logic. 10 Una[] Vee
The SN54ALS32 and SN54AS32 are characterized 182 13[]4B
for operation over the full military temperature range 1v[s 12[]aA
of —58°C to 125°C. The SN74ALS32 and 2A[Ja 1[4y
SN74AS32 are characterized for operation from O °C 28 E 5 10[]38
to 70°C. 2y [Je 9[]3A
GND[]7 8[]3Y
FUNCTION TABLE
{each gate)
INPUTS | OUTPUT SN54ALS32, SN64AS32 . . . FH PACKAGE
A B Y SN74ALS32, SN74AS32 . . . FN PACKAGE
R m (TOP VIEW)
8]
X H H o« Om
L L L - - > <
= ) o § o o g
3 2
) 1v[la 18] 4A
logic symbol NCs 17 [ NC
(U] 2A(]6 16 [] 4y
1A p 1 @y NC[l7 15 [ NC
8 2B(]8 14 (] 3B
2t 61,y 9 10 111213
{5) [ o W e ¥ mm ¥ s ¥ e
8 >0 Q> <
3819 NZZ2Z ™o
8 .y [C]
35 010}
AA (12} a1 o NC—No internal connection
a8 (13) —
Pin numbers shown are for J and N packages.
Copytight © 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 VOB, V0 -+« o i ottt e e e e e e A"
INPUEVORAEE . . . . ottt e e e e e e e A"
Operating free-air temperature range: SN64ALS32 . ... ... .. ... ... . ..., -556°Cto125°C
SNT74ALS32 . . ... e 0°Cto70°C
Storagetemperatur@ rANEE . . . . « . « . o v o v e e e e e e e e ~65°Ct0o150°C
recommended operating conditions
SNG64ALS32 SN74ALS32 UNIT
MIN NOM MAX | MIN NOM MAX
vVee Supply voltage 4.5 5 65| 4.5 5 55 v
ViH High-level input voltage 2 2 v
ViL Low-ievel input voltage 0.8 0.8 \
[ loH High-level output current -0.4 ~0.4 | mA
|7|0L Low-leve! output current 4 8 mA
liTA Operating free-air temperature -65 125 o 70 oC

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

SN54ALS32 SN74ALS32

PARAMETER TEST CONDITIONS N TYP MAX | MIN TYPT  MAX unnj

ViK Ve = 45V, | = -18 mA -1.5 -1.6 A

VoH Ve =45V1065V, gy = -04mA Vee-2 Vee-2 v

VoL Vec = 4.5V, loL = 4 mA 025 0.4 025 04

Veg = 4.5 V, gL =8mA 0.35 05

1] Vece = 6.5V, V=7V 0.1 0.1 mA

H Ve = 5.5 V, Vi=27V 20 20 [ uA

L Ve = 5.8 V. V=04V ~0.1 -0.1 | mA
Iof Vee = 5. /. Vo = 2.25V -30 -112 | -30 -112 | mA |
IcCH Vee =5 1, Vi=45V 1.9 4 1.9 4] ma |
[ ccL Vce = 5.5V, Vi=oV 26 49 26 49 ] mA |

tAll typical values are at Voo = BV, 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)

S1INJYID SY ANV STV !

NGgC = 45Vto 5.5V,
CL = 50 pF,
FROM TO RL = 500Q, ~
PARAMETER {INPUT) {OUTPUT) Ta = MIN to MAX NI
SNE4ALS32 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 wavaforms, 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)

Supply voltage, VcC
Input voltage
Operating free-air temperature range: SN54AS32

SN74AS32

Storage temperature range

recommended operating conditions

SNG54AS32 SN74AS32 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 voitage 2 2 \
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
Ta Operating free-air temperature -565 125 o] 70 °C

electrical characteristics over recommended operating free-air t

emperature range {unless otherwise noted)

PARAMETER TEST CONDITIONS SN54A832 SN74A532 UNIT
MIN TYPt MAX | MIN TYPt MAX
VIK Vge =45V, ) = -18mA -1.2 -1.2 \
VoH Ve =45V1055V, o= -2mA Vec-2 Vee-2 \
VoL Ve = 45V, oL = 20 mA 0.35 0.5 0.35 0.5 \
Iy Vec =55V, Vi=7V 0.1 0.1 mA
I Vge = 6.5V, Vi =27V 20 20 uA
L% Vee = 5.8V, Vi =04V -0.5 -0.5 mA W
[fo} Vge = 6.6V, Vo =225V -30 -112 | -30 -112 mA o
IccH Vce = 6.5V, Vi =45V 7.3 12 7.3 12| ma 5
lccL Vcc =68V, Vi=0Vv 16.56  26.6 16.5 26.6 | mA )
TAll typical values are at Vo = 6V, 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, lgg. a
switching characteristics (see Note 1) (7]
Vee = 45Vtob55V, <
CL = 50 pF, Q
PARAMETER FROM To R = 8002, UNIT =
(INPUT) (OUTPUT) TA = MIN to MAX <
SN54AS32 SN74AS832 (7))
MIN MAX | MIN MAX |
tPLH AorB Y 1 7.5 1 58 | ns <
tPHL AorB Y 1 6.5 1 6.8 ns
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
TExas 2-61
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TYPES SN54ALS33A, SN74ALS33A

QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS
WITH OPEN-COLLECTOR QUTPUTS

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 with open-coliector outputs. Open-
collector outputs require resistive pull-up to perform
logically but can deliver higher VQH levels and are
commonly used in wired-AND applications. These
devices perform the Boolean functions Y = A+B or

Y = A-Bin positive logic.

The SN54ALS33A is characterized for operation
over the full military temperature range of —55°C to
125°C. The SN74ALS33A is characterized for
operation from 0°C to 70°C.

SN54ALS33A . . . J PACKAGE
SN74ALS33A . .. N PACKAGE

{TOP VIEW)
1y U vee
1Az 13[Jay
1Bs 12[]48
2v[a 11[J4A
2A[]s 0[] 3Y
28(]s o[]38
GND []7 8[]3A

SN54ALS33A . . . FH PACKAGE
SN74ALS33A . . . FN PACKAGE

ALS AND AS CIRCUITS i

2-63

FUNCTION TABLE {each gate) {TOP VIEW)
| o 8>
INPUTS | OUTPUT 5 ‘>_. S 9%
A B Y o ) s - -
H X L 3 21
X H L 1B[]4 18{] 4B
L L H NC[is 17 NC
2y (}s 16 (] 4A
logic symbol NCil7 15 [JNC
2A(]s 14 [] 3y
9 10 111213
@ \ SrrE
" 13) =P o3 0,y NZZ®6o
1B 9
P ()
28 8) L(i)‘zv NC — No internal connection
8
3A 110)
(9 100 5y
38
11)
4A (13) ay
48 {12)
Pin numbers shown are for J and N packages.
Copyright © 1982 by Texas Instruments Incorporated
TEXAS
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TYPES SN54ALS3I3A, SN74ALS33A
QUADRUPLE 2-INPUT POSITIVE-NOR BUFFERS
WITH OPEN-COLLECTOR OUTPUTS

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

SUPPlY VORAGE, VOC -+« o o v o ot e e e 7V
INPULVORAGE . . . . . e e e 7V
Off-state ouUtpUt VOB . . . . . . . . . e e A"
Operating free-air temperaturerange: SNS4ALS33A . ... ... ... .. . . i e -55°Cto125°C
SN7AALS33A . . .. .. e 0°Cto70°C
Storage temperature FANGE . - . . . . o o o vttt e e e e e e e e ~-65°Cto 160°C
recommended operating conditions
SN54ALS33A SN74ALS33A UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \%
Vi 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 "
oL 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 STV !

SN54ALS33A SN74ALS33A
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
VIK Vee = 4.5V, = 18 mA 1.5 -15]| Vv
lOH Vee =45V, VoH = 5.5V 0.1 0.1 mA
v Vee = 4.5V, loL = 12mA 0.25 0.4 0.25 0.4 v
oL Vee = 4.6V, oL = 24 mA 0.35 0.5
I Vog = 5.5V, Vi=7V 0.1 0.1 ma
HH Veg = 6.5V, Vi=27V 20 20 HA
i Vee = 5.5V, V=04V -0.1 -0.1 mA
IccH Veg = 5.5V, V=0V 1.7 2.8 1.7 28| mA
lccy Vee = 6.6V, V=45V 5.6 9 5.6 9 mA
tAlt typical values are at Vo = 5V, Ta = 25°C
switching characteristics (see Note 1)
Vec =4.5Vto 6.5V,
Cp = 650 pF,
PARAMETER FROM T0 R = éa0 0, UNIT
{INPUT) {OUTPUT) TA = MIN to MAX
SN64ALS33A SN74ALS33A
MIN MAX MIN MAX
1PLH A orB Y 10 40 10 33 ns
PHL AorB Y 2 18 2 12 ns

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

} Texas
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TYPES SN54ALS34, SN54AS34, SN74ALS34, SN74AS34

HEX NONINVERTERS

D2261, DECEMBER 1983

@ Noninverters

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

and Ceramic DIPs

® Dependable Texas Instruments Quality and

Rellability

description

These devices contain six independent noninverters.
They perform the Boolean functions Y = A.

The SN54ALS34 and SN54AS34 are characterized
for operation over the full military temperature range

SN64ALS34, SN54AS34 . . . J PACKAGE
SN74ALS34, SN74A834 . . . N PACKAGE

(TOP VIEW)
14 v UWhaJvee
vz 130e6A
2a[0s 12[dsey
2vy[Js n[JsA
3A[]s 10[]5Y
3y []s o[] 4A
GND []7 8[] 4y

SN54ALS34, SN54AS34 . . . FH PACKAGE
SN74ALS34, SN74AS34 . . . FN PACKAGE

of -55°C to 125°C. The SN74ALS34 and (TOP VIEW)
SN74AS34 are characterized for operation from 0 °C > < 3 «
to 70°C. -~ > ©
o ) e g g e g
3 2
FUNCTION TABLE {each buffer) 2A :| 4 18] 6Y
Nc([ls 17 ] NnC
INPUT T
a OU:PU 2y[]se 16 [] 5A
" " NC[]7 15 [ NC
3A[]8 14
L L i [ sv
9
=Tt et
. >0 O >4«
logic symbol mzze~
1A {1} (2) W NC —No internal connection
24 {3) 4) 2y
3A {5) {6} 3y
aA 19) {8} ay
sa_11 no) .
6A {13) {12} oY
Pin numbers shown are for J and N packages.
Copyright © 1983 by Texas Instruments Incorporated
Texas
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TYPES SN54ALS34, SN74ALS34
HEX NONINVERTERS

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

SUPPY VORAGE, VO - - o vttt i e e e e e e e e 7V
INPUTVOIAEE . . . . e e e e e e e e 7V
Operating free-air temperature range: SN54ALS34 . ... ........... e ~-55°Cto125°C

SN7AALS34 . . .. . e 0°Cto70°C
Storage temperature FANGE . . . . . . . ottt e e e e e e e s -65°Cto150°C

recommended operating conditions

SNE4ALS34 SN74ALS34 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 v
IOH High-level output current -0.4 ~0.4 mA
oL Low-level output current 4 8| mA
TA QOperating free-air temperature —55 1256 0 70 °C

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

[ SN54ALS34 SN74ALS34
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
ViK Vee = 4.5V, | = -18 mA -1.5 -1.6 v
VoH Vec =4.5Vtob5bV, Igy=-04mA Vee-2 Vee-2 v
VoL vVee =456V, loL = 4 mA 0.25 0.4 0.25 0.4 v
2 Vee =45V, _loL = 8mA 0.35 0.5
- \ Iy Veg =65V, V=7V 0.1 01| mA
[¥] Vee = 6.5V, V=27V 20 20 A
'E L Vee =58V, Vj=04V -0.1 ~0.1 | mA
(7, ot Veeg = 5656V, Vo =225V -30 -112 | -30 =112 mA
ICCH Vge = 5.5V, V=45V 1 1 mA
> ‘ iccL Vee =55V, Vi=0Vv 3.5 3.5 mA
z tAll typical values are at Vo = 5V, Tp = 25°C.
U $The output conditions have been chosen to produce a current that closely approximates one half of the true shart-circuit output current, lgg.
a switching characteristics {see Note 1)
o) Vee =45Vtwos5Y,
5 Cp = 50 pF,
o PARAMETER FROM To AL = s002. UNIT
c (INPUT) {OUTPUT} Ta = MIN to MAX
— SNb64ALS34 SN74ALS34
a MIN TYPt MAX | MIN TYPt MAX
{PLH A Y 8 8 ns
tPHL 6 6

tAll typical values are 8t Ve = 6 V, T = 25°C.
NOTE 1: For foad circuit and voltage waveforms, see page 1-12.

PRODUCT PREVIEW
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TYPES SN54AS34, SN74AS34
HEX NONINVERTERS

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

SUPPIY VOIBEE, VO - -« vt e ottt et e e ettt e e s A"
IRPUEVOMAEE . . . o ottt e e e 7V
Operating free-air temperature range: SN54AS34 . .. . . ... ... ... ... ... . e -55°Cto125°C
SN74AS34 . . . . . e e, 0°Cto70°C
S1Orage temMPEratUr@ FANEE . - . « . o ¢ . v oottt e et e e e -65°Cto150°C
recommended operating conditions
SN54AS34 SN74AS34 UNIT
MIN NOM MAX MIN NOM MAX
vee Supply voltage 4.5 5 5.5 4.5 5 5.5 \
Viy High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 3
lon High-level output current -2 -2 mA -
loL Low-level output current 20 20 | mA
Ta Operating free-air temperature -5§ 125 0 70 °C

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

SN54AS34 SN74AS34
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
ViK Ve =45V, = -18mA -1.2 -1.2 Vv
VOH Vec=45Vteb55V, o= -2mA Vee-2 Vee-2 \
Voo Vee =45V, oL = 20 mA 0.35 0.5 0.35 0.5 \2
] Vee =55V, Vi=7V 0.1 0.1 mA
(17} Vge = 6.6V, V=27V 20 20 uA
TR Ve = 5.5V, V=04V -0.1 -0.1 mA (7,)
lo# Vee =58V, Vo =225V ~30 -112 | -30 -112 mA [
lccH Vec = 5.5V, V=45V 7.4 12 7.4 12 | mA 5
lceL Ve = 5.5V, V=0V 21.3 34.6 21.3 346 mA Q
tAll typical values_ ara at Vg =BV, Ta = 25°C. ) o m
#The output conditions have been chosen to produce a current that closely approximates one half ot the true short-circuit output current, Igg. —
. o
switching characteristics {see Note 1) 7,
Vgc =45Vt055V, T <
Cr = 50 pF. Q
PARAMETER FROM O R = 5002, unr | &
{INPUT) {OUTPUT} Ta = MIN to MAX <
SN54AS34 SN74AS34
MIN MAX | MIN MAX ‘_’3
PLH 1 6.5 1 5.5
PHL A Y 7 7 7 3 ns <
NOTE 1: For load circuit and voltage wavforms, see page 1-12.
INSTERMENTS 267
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TYPES SN54ALS35, SN74ALS35
HEX NONINVERTERS WITH OPEN-COLLECTOR OUTPUTS

D2661, DECEMBER 1983

® Noninverters with Open-Collector Outputs SNB4ALS36 . . . J PACKAGE
. . SN74ALS35 . . . N PACKAGE
® Package Options Include Both Plastic and' (TOP VIEW)
Ceramic Chip Carriers in Addition to Plastic
and Ceramic DIPs 14 14[Jvce
® Dependable Texas Instruments Quality and ;Z EZ :z% gC
Reliabi
eliability 2y []a 11[] 5A
. 3a[]s 0[] 5Y
description avy e o[] 4A
These devices contain six independent noninverters. GND 7 s[] a4y

They perform the Boolean functions Y = A. The
open-collector outputs require pull-up resistors to SN54ALS35 . . . FH PACKAGE
perform correctly. They may be connected to other SN74ALS35 . . . FN PACKAGE
open-collector outputs to implement active-low (TOP VIEW)

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

<
VQOH levels. —
2

>
-
3

The SNB4ALS35 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.

18 ] Y
NC[]s 170 Ne
2y {6 16 [} 5A
NC[]7 15 [ NC
14 [ sy

FUNCTION TABLE (each buffer}

ALS AND AS CIRCUITS H

9 103111213
Y § s ¥ s ¥
>
INPUT OUTPUT (>‘-_) g (2) % g
A Y [C]
H H NC —No internal connection
L L
logic symbol
1A (1} 1 2| {2) W
2 <10 | (4} 2v
3A {8) (6} 3y
4A 19) (8) ay
5A 11 {10} 5v
6A (13} {12) &Y
Pin numbers shown are for J and N packages.
PRODUCT PREVIEW Copyright © 1983 by Texas Instruments Incorporated

This document contains information on a product under
development. Texas Instruments reserves the right to
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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« ot it et e e e e e e e 7V
INPUL VO BGE . . . . . i e e e s e e e e e e s Vv
Off-state OUPUL VORAGE . . . . . . . ittt e et et e e e e e e 7V
Operating free-air temperaturerange: SNS64ALS35 . .. ... . ... ... ... .. . i, -55°Ct0125°C

SN7AALS3S . ... . e e 0°Cto70°C
Storage tempPerature raNgEe . . . . . o o v ottt e e e e e e e e e -65°Cto 150°C

recommended operating conditions

S1INJHID SY ANV STV !

SN54ALS35 SN74ALS35 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 v
ViL Low-level input voltage 0.8 0.8 \'
VOH High-level output voltage 5.6 5.5 \Y
oL Low-leve! output current 4 8 mA \
Ta Operating free-air tempsrature -55 125 0 70 °c |
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SNG4ALS35 SN74ALS35
PARAMETER TEST CONDITIONS MIN TYPT MAX MIN_TYPT MAX UNIT
VIK Vee = 45V, If = -18 mA -1.5 -1.5 v
loH Ve =45V, Vogy = 6.5V 0.1 - 04 mA
VoL Veec =45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
Vee =45V, loL = B mA 0.35 0.5
Iy Vcc = 5.5V, V=7V 0.1 0.1 | mA
[T*] Vee = 5.5V, V=27V 20 20 pA
m Vec = 6.5V, Vi =04V 0.1 —0.1 | mA |
IccH Vce = 5.5V, Vi=456V 1 1 mA
lccL Vee = 5.5V, Vi=0V 3.5 3.5 mA
tAll typical values are 8t Vo = 8V, Tq = 25°C
switching characteristics (see Note 1)
Vee = 45Vtwob5Y,
CL = 50 pF,
FROM TO R = 8800,
PARAMETER (INPUT) {OUTPUT) TA = MIN to MAX UNm
SN54ALS36 SN74ALS35
MIN TYPt MAX | MIN TYPt MAX
tpLH A Y 25 26 ns |
tPHL A Y 8 8 ns |

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

i TEXAS
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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

These devices contain four independent 2-input
NAND buffer gates. They perform the Boolean func-
tionsY = A-Bor Y = A+B in positive logic.

The SN54ALS37A is characterized for operation
over the full military temperature range of — 565 °C to

125°C. The SN74ALS37A is characterized for
operation from 0°C to 70°C.

FUNCTION TABLE
{each gate)

INPUTS OUTPUT
B Y

»

X r T

H L
X H
L H

logic symbol

3

3!

2A
{5} ﬂ 2Y

N (8) 3y

‘ 1)
(13} | ay

Pin numbers shown are for J and N packages.

SNB4ALS37A . .. J PACKAGE
SN74ALS37A . .. N PACKAGE

(TOP VIEW)
1A[:1 14 VCC
B[]z 13]4B
1y [Os  12[]4A
2A]a  11[J4y
2B[]s 10[]38
2y [Je a[]3A

GND[]7 8[13Y

SNE4ALS37A . .. FH PACKAGE
SN74ALS37A . . . FN PACKAGE

(TOP VIEW)
O

o<V Om

-—-Z><

oo g e g p o

3 21
1Y[] 4 18(] 4A
NC[]s 17[]NC
2A(]s 16[] 4y
NC{]7 16 [ NC

14[] 38

10 111213

9
e
>0 0 >«
NZZMm

&)

NC —No internal connection

ALS AND AS CIRCUITS H

Texas
INSTRUMENTS

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 {uniess otherwise noted)

Supply voltage, VCC
Input voltage
Operating free-air temperature range: SNS54ALS37A

SN74ALS37A

Storage temperature range

recommended operating conditions
SN54ALS37A SN74ALS37A 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-levet 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)

SN54ALS37A SN74ALS37A
PARAMETER TEST CONDITIONS MIN TYPT MAX MIN TYPT MAX UNIT
VIK Vee =45V, I = -18 mA -1.5 -1.5 v
Vee =45Vto55V, gy = -04mA Vee-2 vee-2
VOH Ve =45V, IoH = -1 mA 2.4 3.3 v
2 Ve =45V, IoH = -2.6mA 2.4 3.2
- VoL Ve = 4.5V, oL = 12mA 0.25 0.4 025 04]
Ve =45V, loL = 24 mA 0.35 0.5
> 7 Vec =55V, V=7V 0.1 0.1 | mA
G H Voo = 5.5V, Vi=27V 20 20 | uA
i Vee = 5.5V, Vi, =04V -0.1 -0 mA
> Io* Vee = 5.5V, Vg = 2.25V -30 112 | -30 ~112 | mA
2 IccH Vee = 6.5V, Vi=0V 0.86 1.6 086 1.6 | mA
o coL Ve = 5.5V, Vi =45V 48 7.8 48 78| mA
> TAll typical values are at Ve = 5V, Ta = 26°C.
w tThe output conditions have besn chosen to produce a current that closely approximates one half of the true short-circuit output current, lgg.
Q switching characteristics (see Note 1)
0 Vec - 45Vte55V,
8 €L = 50 pF,
— FROM TO RL = 5009,
-‘ PARAMETER {INPUT) {OUTPUT) TA = MIN to MAX UNFT
L' 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 voitage 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 v U] Vee
These NAND buffers perform the Boolean functions 18[]2 13[Jas
Y = A-Bor Y = A+B in positive logic. The open- 1v s 12[]4A
collector outputs require pull-up resistors to perform 2A E 4 11[]ay
correctly. They may be connected to other open- 28 Es 10[] 38
collector outputs to implement active-low wired-OR 2y [: 6 a[]3a
or active-high wired-AND functions. Open-collector GND [:7 8 ] 3y
devices are often used to generate higher Vo
levels.

The SN54ALS3BA is characterized for operation
over the full military temperature range of —55°C to
125°C. The .SN74ALS38A is characterized for
operation from 0°C to 70°C.

FUNCTION TABLE {each gate}

logic symbol

INPUTS | OUTPUT
A B Y
H H L
L X H
X L H
a
1A a D @
< 1A 4
182
14)
2A
{5) Lﬂzv
28
19)
3A |
N (8}
35 110 3y
(12)
4A
(11
o5 130 S0,y

Pin numbers shown are for J and N packages.

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

(TOP VIEW)
Q
naCL Om
- 2 > <
| ) W -
21
1Y[Ja 18] 4A
NC(]s 17 [| NC
2A[]e 16[] 4Y
NCI[]7 15 [] NC

14} 3B

9 111213
- M
>0 0 >4
~N Z M m

NC —No internal connection

ALS AND AS CIRCUITS H

TeExas
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TYPES SN54ALS38A, SN74ALS38A
QUADRUPLE 2INPUT POSITIVE-NAND BUFFERS
WITH OPEN-COLLECTOR OUTPUTS

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

SUPPIlY VORAGE, VG -+« o o ottt e e e 7V
INPUL VORBEE . . . e e e e e 7V
Off-State OUIPUL VORAEO . . . . . . . ottt ittt e e e e e s 7V
Operating free-air temperature range: SNG4ALS38A . ... ... ... ... ... ... i -55°Cto125°C
SN7ZAALS3BA . . . ... e 0°C1070°C
Storage temperature rANGe . . . . . . .« v vttt e e -65°Cto 160°C
recommended operating conditions
SNB4ALS38A SN74ALS38A UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply vohtage 4.5 5 55| 4.5 5 5.5 \Y
ViH High-level input voltage 2 2 \'
ViL Low-level input voltage 08 | 0.8 \
VoH High-level output valtage 5.5 5.5 \
loL Low-level output currant 12 24 mA
Ta Operating free-air temperature -56 125 (4] 70 °C

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

SL1INJHIO SV ANV STV !

SNG54ALS3BA SN74ALS3BA
PARAMETER TEST CONDITIONS MIN_ TYPT MAX MIN_TYPT MAX UNIT—‘
VIK Vee =45V, lj = —18 mA -1.5 -1.5 Vv
IoH Vee =45V, VoH = 8.5V 0.1 0.1 mA |
v Ve = 4.5V, oL = 12 mA 0.26 0.4 025 oOa]
oL Ve = 4.5V, oL = 24 mA 0.35 0.5
iy Vee =55V, Vi=7V 0.1 0.1 mA
hH Vee = 6.5V, V=27V 20 20 pA
I Vee = 6.6V, V=04V -0.1 -0.1 mA
Icoh Vee =655V, V=0V 0.86 1.6 0.86 1.6 | mA
lccL Ve = 5.5V, V=45V 4.8 7.8 4.8 7.8 mA
tAll typical values are at Vo = 5V, Ta = 26°C
switching characteristics (see Note 1)
Veec =45Vt b6V,
CL = 50 pF,
FROM T0 R, = 6800,
PARAMETER {INPUT} (OUTPUT) Ta = MIN to MAX UNIT
SNG4ALS3BA SN74ALS38A
MIN MAX MIN MAX
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 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 Reli

description

ability

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 SN74ALS4QA is characterized for
operation from 0°C to 70°C.

FUNCTION TABLE (each gate)

INPUTS OUTPUT
A B [ 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
1AL &>
(2)
18— (6
1) €y
1c
108!
2a_t9)
(10)
2B (8)
(12) bt
2¢
{13}

Pin numbers shown are for J and N packages.

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

{TOP VIEW)
a1 Uadvee
B[]z 113[]2p
NC[]s 12[d2c
1c[da 1[ONC
1D[s 10[]28B
1Y e 9[]2A
GND 7 s[]2y

SNG64ALS40A . . . FH PACKAGE
SN74ALS40A . . . FN PACKAGE

{TOP VIEW)
O

m<o On

—— 2 >N

S [ A S G

3 21
NC[]4 18] 2¢C
NCH] 5 17(NC
1Ci{le 16 [NC
NC|] 7 18[JNC

1428

9 10111213

e

>0 0 >4

—- Z 2 NN
&)

NC —No internal connection

ALS AND AS CIRCUITS H
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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 VORAGE, VO - - - e e e A"
IPULVORAGE . . . . o e e e e e e e e e 7V
Operating free-air temperature range: SN64ALS40A . ... ... .. ... ... .. i, -65°Cto125°C

SN7AALSA0A . . ... . e 0°Cto70°C
Storage temperature range . . . . . . .ot it e e e -66°Cto150°C

recommended operating conditions

SN54ALS40A SN74ALS40A uNIT
MIN NOM MAX MIN NOM MAX i
Vee 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 \'
loH High-level output current -1 -2.6 | mA
oL Low-level output current 12 24 | mA
Ta Operating free-air temperature ~56 125 0 70 °C

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

PARAMETER TEST CONDITIONS SNE4ALS40A SN74ALS40A uNIT
MIN TYP! MAX | MIN TYP! MAX
VIK Vee = 45V, It = —18 mA -15 -15| V
Veg =45Vto55YV, IgH = -0.4mA Vece-2 Vce-2
VOoH Ve = 4.5V, Io = -1 mA 24 3.3 v
Vce = 45V, IoH = -2.6 mA 24 3.2
Vou Veg = 4.5V, oL = 12 mA 0.25 0.4 025 04
Veg = 45V, oL = 24 mA 0.35 0.5
I Vee = 6.5V, Vi=7V 0.1 01| mAa |
IH Veg = 65V, Vi=27V 20 20| pA ]
L Vee = 5.5V, Vi = 0.4V ~0.1 -0.1 | mA |
ot Vcc = 5.5V, Vo = 2.26V ~30 -112 | -30 -112 [ mA |
[ lecn Vg = 5.5V, Vi =0V 043 08 0.43 08| mA |
| IccL Veg = 6.5V, Vi=45V 2.4 3.9 24 39| 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, ios-

switching characteristics (see Note 1)

Vg =45Vto556V,
Cy = 50 pF, T
FROM T0 RL = 500 2,
PARAMETER {INPUT) {OUTPUT) Ta = MIN to MAX NI
SN54ALS40A 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 voitage waveforms, see page 1-12.
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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, SN54AST4 . . . J PACKAGE

abso

Chip Carriers in Addition to Plastic and Ceramic DIPs SN74ALS74, SN74A874 . . . N PACKAGE

o g {TOP VIEW)
® Dependable Texas Instruments Quality and Reliability _
1CR 1 Uha]] vee
TYPICAL MAXIMUM  TYPICAL POWER 1D E 2 13[] 2CLR
TYPE CLOCK FREQUENCY  DISSIPATION 1CLK [Os  12[] 2D
(CL = 50 pFl PER FLIP-FLOP 1PRE[Ja 1] 2CLK
10[]s 10[] 2PRE
‘ALS74 50 MHz 6 mwW 1@ s o] 20
‘AS74 134 MHz 26 mwW GND [J7 s 28
description
X i - 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 c'é o 85
meeting the setup time requirements are transferred to the out- -2 >N
puts on the positive-going edge of the clock pulse. Clock trigger- T

ing occurs at a voltage level and is not directly related to the rise
time of the clock pulse. Following the hold time interval, data at
the D input may be changed without affecting the levels at the
outputs.

18[] 2D
17 NC
16 [] 2CLK
15 [JNC
14 [| 2PRE

The SN54ALS74 and SN54AS74 are characterized for opera-

tion over the full military temperature range of —55°C to 9 10 111213
O

125°C. The SN74ALS74 and SN74AS74 are characterized for g a o l

operation from 0°C to 70°C. — 5 Z2a N

NC —No internal connection

FUNCTION TABLE
logic symbol

INPUTS OUTPUTS
PRESET CLEAR CLOCK D Q a
L H X X | H T 17RE et i5)
H L X X L H 10K Z—p 1 ‘a
L L X X H* H* o 1o 8 =
= ; 10
H H t H H L 122 {10) ul
2PRE —— Lo (9
H H t L L H 201K {11) 3 2a
H H L X Q, Q, 2p 112 @
== 13 P ® 55
*The output levels in this configuration are not guaranteed to meet the 2CLR

minimum levels for Vg it the lows at Preset and Clear are near Vy 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.

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

SUPPly VOItage, VT - - o v o e o e e e e e 7V

INPUE VORAGE . . . . . e e e e e A"

Operating free-air temperature range: SN54ALS74,SNB4AS74 . .. ... .. ............. —-55°Cto125°C
SN74ALS74,SN74AS74 . . .. ... ... 0°Cto70°C

Storage temperature range -65°Cto 150°C

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 ONIT
MiIN NOM MAX MIN NOM MAX
Ve Supply voltage 4.5 5 5.5 4.5 5 5.8 v
VIH High-level input voltage 2 2 \
ViL Low-leve! input voltage 0.8 0.8 v
\oH High-tevel output current -0.4 -0.4 mL/
loL Low-level output current 4 8 mA
foiock Clock frequency 0 30 0 34 MHz
PRE or CLR low 15 15
tw Pulse duration CLK high 16.5 14.5 ns
CLK low 16.5 14.5 )
t Setup time Ea _ 15 15 "i]
su before CLK1 PRE or CLR inactive 10 10
%, Hold time, data after CLK! 0 0 ns |
| Ta Operating free-air temperature —565 125 0 70 °C4]

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

SNG54ALS74 SN74ALS7 1
PARAMETER TEST CONDITIONS T 4 UNIT
MIN TYPT MAX MIN TYP MAX
Vik Vge = 45V, I} = -18 mA -1.5 -1.5 \'2
Vou VYee = 45V 1055V, IoH = —0.4 mA Vee-2 Vee-2 A%
Vee = 45V, lop = 4 mA 0.25 0.4 0.25 0.4
VoL \4
Vee = 45V, oL = 8 mA 035 05
CLK or D 0.1 0.1
| \7 =556V, V=7V A
> : PRE or CLR cc : 0.2 0z | "
CLK or D 20 20
™ le==——=—— Vcc =55V V=27V A
n |M [FREocr cc ’ : 40 40 | "
CLK or D -0.2 -0.2
i e V =585V, V) =04V A
5 L I'PRE or CIR cc ! ~0.4 04 | "
U ot Vee = 5.5V, Vg = 2.25V -10 -60 | ~10 -60 mA
Icc Vee = 5.5V, See Note 1 2.4 4 2.4 4 mA
B tan typical values are at Voo = 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, 10g.
o NOTE 1: g is measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and TR grounded.
—
g switching characteristics {see Note 2)
E Veec = 45V 1055V,
= CL = 50 pF,
[/, 3 FROM TO RL = 500 Q,
PARAMETER UNIT
{INPUT) {OUTPUT} Ta = MIN to MAX
SN54ALS74 SN74ALS74 |
MIN MAX | MiN MAX
fmax 30 34 MHz
— — - 3 15 3 13
tPLH PAE or CLR Qor® ns
TPHL 5 17 5 15
t, - 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.
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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
Vcc  Supply voitage 4.5 5 §.5 4.5 5 5.5 \Y
ViH High-level input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 v
lok 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 Puise duration CLK high 4 4 ns
CLK low 5.5 5.5
¢ Setup time Ea _ 4.5 4.5 ns
SU_ before CLK! PRE or CLR inactive 2 2
th Hold time, data after CLK! 0 Q ns
TA Operating free-air temperature -55 125 0 70 °C

electrical characteristics over recommended operating free-air temperature range (

unless otherwise noted)

SN54AS74 SN74AS74
PARAMETER TEST CONDITIONS UNIT
pmo MIN_TYPT Max | MIN TYPT Max
VIK Vee = 45V, I = =18 mA -1.2 -1.2 \
VOoH Vcec =45V1055YV, ipH = -2mA Vee-2 Veg -2 \4
VoL Vee = 4.5V, lo = 20 mA 0.25 0.5 0.25 0.6 v
1} Vee = 8.5V, Vi=7V 0.1 0.1 mA
hH Ve = 5.5V, V=27V 20 20 HA
CLK or D -0.5 -0.5
1 — == Vee = 5.5V, Vi =04V A
L |[PREorCm | °° : —1.5 15 | " »
ot Vee = 5.5V, Vo = 225V -30 -112 | -30 -112 mA -
ice Vee = 6.5V, See Note 1 10.5 16 10.5 16 | mA S
TAll typical values are at Vee = 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, Ing. m
NOTE 1: Igc is measured with D, CLK, and PRE grounded, then with D, CLK, and CLR grounded. 5
switching characteristics (see Note 2) n
Vee =45Vt b5V, <
CL = 50 pF, (a]
FROM TO Ry = 500 %, b
PARAMETER UNIT|
{INPUT) (OUTPUT TA = MIN to MAX <
SNG54AS74 SN74AS74 (7))
MIN MAX | MIN MAX -
fmax 90 105 mHz| <
tPLH —_— - 3 8.5 3 7.5
PRE or CLR QorQ
tPHL o 35 1156 | 35 05 |
1 — . 3.
PLH CLK QorQ 3.5 9 5 8 ns
1PHL 4.5 10.5 4.5 9
NOTE 2: For load circuit and voltage waveforms, see page 1-12.
TEXAs 2-79
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TYPES SN54ALS86, SN74ALS86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

D2661, APRIL 1982 —REVISED DECEMBER 1983

SN54ALSB6 . . . J PACKAGE
SN74ALS86 . . . N 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

1alls Uis vee
182 13[]4B
description 1v[Js  12[J4a
. ) . . 2aa 1n[Jay
These devices contain four independent 2-input Exclusive-OR 28[s 100138
gates. They perform the Boolean functions 2y E s 9 % 3A
Y = A@®B = AB+AB in positive logic. GNo [ a3y

A common application is as a true/complement element. If one of
the inputs is low, the other input will be reproduced in true form
at the output. If one of the inputs is high, the signal on the other
input will be reproduced inverted at the output.

SN54ALS86 . . . FH PACKAGE
SN74ALS86 . . . FN PACKAGE

{TOP VIEW)
The SN54ALS86 is characterized for operation over the full %)
military temperature range of -55°C to 125°C. The @ f ‘2’ ;’ 3
SN74ALS86 is characterized for operation from 0 °C to 70 °C. o g
1Y[Ja 18[) 4A
NC[]s 17 [ NC
2A[]s6 16 [ 4Y
logic symbol NC (7 15 [ NC
2B 14 [] 38
) FUNCTION TABLE 910 111213
1A —— =1 3 (each gate) o wom ¥ e ¥ o § s
w2 v >0Q>rd
2 14) © INPUTS OUTPUT o~ (Z_'J 2mm
» {5) pm——— 2Y A 8 Y
L (8 L L L NC —No internal connection
(o —— 3Y L H H
aA L2 (11} H L H
8 113) p—— 4y 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

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

LOGIC IDENTITY ELEMENT

ALS AND AS CIRCUITS H

EVEN-PARITY

= F 2k

ODD-PARITY ELEMENT

2k+1

— I

183

The output is active (low) if
all inputs stand at the same
lagic level (i.e., A=B}.

The output is active (low) if
an even number of inputs
(i.e., O or 2) are active.

The output is active (high) if
an odd number of inputs (i.e.,
only 1 of the 2) are active.

PRODUCT PREVIEW
This d i inf,

on a product under development. Texas
Instruments reserves the right to change or

this o notice.

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

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

Supply vOltage, VT - - - o o e 7V
Inputvoltage . . . . . . e e 7V
Operating free-air temperature range: SNSG4ALS86 . . . .. .. . ... .. . .. i e —5658°Cta125°C
SN74ALSBE . .. .. .. . e 0°Cto70°C
Storage temperature range . . . .. .. ...t -65°Cto150°C
recommended operating conditions
SNS4ALS86 SN74ALS86 UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 55 4.5 5 5.5 A
ViH High-level input voltage 2 2 v
VL Low-level input voltage 0.8 0.8 Vv
IoH High-level output current -04 -0.4 ) mA
loL Low-ievel 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)

SN54ALS86

SN74ALS86

S1INJYI0 SV ANV STV !

PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX | MIN TYPT mMAX
ViK Voe = 4.5V, I, = —18 mA -15 -18] v
VoH Vee =45V1o55YV, Igph = -0.4mA Vee-2 Vee-2 v
v vVee = 45V, loL = 4 mA 0.25 0.4 0.25 0.4 Vv
oL VoG = 65V, oL = 8 mA 0.35 05
[ Vce = 5.5V, Vi=7V 0.1 0.1 ] mA
Iy vVee = 5.5V, V=27V 20 20 uA
L vee = 6.5V, V) =04V 0-0.1 -0.1| mA
Io* Vee = 55V, Vo = 226V -30 -112| -30 -112 | mA
Ice vee = 5.5V, All inputs at 0 V 3 3 mA
TAll typical values are at Voo = 5V, Ty = 26°C.
tThe 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)
Vege =45Vt 55V,
Cy = 50 pF,
FROM T0 R, = 500 Q,
PARAMETER UNIT
{INPUT) {OUTPUT) Ta = MIN to MAX
SN54ALS86 SN74ALS86
MIN TYPt  MAX MiN TYPt  max
7
tPLH AorB v 7 ns
tPHL {other input low} 6 6
tPLH AorB v 8 8 s
tPHL (other input high) 7 7

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

Additional information on these products can be obtained from the factory as it becomes available.
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TYPES SN54AS95, SN74AS35

4-BIT PARALLEL-ACCESS SHIFT REGISTER

D2661, DECEMBER 1983

Serial-to-Parallel Conversions
Paraliel Synchronous Loading
Right or Left Shifts

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

Dependable Texas Instruments Quality and
Reliability

description

These four-bit registers feature parallel and serial
inputs, parallel outputs, mode control, and two clock
inputs. The registers have three modes of operation:

Parallel (broadside) load
Shift right (the direction Qa toward Qp)
Shift left (the direction Qp toward Qa)

Parallel loading is accomplished by applying the four
bits and taking the mode control input high. The data
is loaded into the associated flip-flops and appears at
the outputs after the high-to-low transition of the
Clock-2 input. During loading, the entry of serial data
is inhibited.

Shift right is accomplished on the high-to-low
transition of Clock 1 when the mode control is low;
shift left is accomplished on the high-to-low transition
of Clock 2 when the mode control is high by
connecting the output of each flip-flop to the paralle!
input of the previous flip-flop (Qp to input C, etc.);
and serial data is entered at input D. The clock input
may be applied commonly to Clock 1 and Clock 2 if
both modes can be clocked from the same source.
Changes at the mode control input should normally
be made while both clock inputs are low. However,
conditions described in the last three lines of the
function table will also ensure that the register
contents are protected.

The SN54AS95 is characterized for operation over the
full military temperature range of —55°C to 125°C.
The SN74AS95 is characterized for operation from
0°C to 70°C.

SN54AS95 . . . J PACKAGE
SN74AS95 . . . N PACKAGE

{TOP VIEW)
ser IN [+ Uhe[J vee
A2 13%0;\
B[z 12[]ag
c[]s wndoc
D[ls 10[Jap
MODE [Js o] CLK 2
GND [}~ 8] J CLK 1

SNE4AS95 . . . FH PACKAGE
SN74AS95 . . . FN PACKAGE

(TOP VIEW]
F4
Q
Too«
«n2Z2>0
2 12019
B[4 18] o
NC {]5 17{{ NC
cfle 6] oc
NC 7 18] NC

Dils 14[] op
10

-
[=]
Z
(&)

MODE [Je

NC--No internal connection

This document contains information on & product under

PRODUCT PREVIEW

changa or discontinue this product without notice.

Toxas reserves the right to

Texas
INSTRUMENTS

Copyright © 1983 by Texas Instruments incorporated
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TYPES SN54AS95, SN74AS95
4-BIT PARALLEL-ACCESS SHIFT REGISTER

FUNCTION TABLE

INPUTS OUTPUTS

MODE | CLOCKS PARALLEL
controL[Zm 1w | AL —% ¢ b %A 9% G @
Hoo M X X [x x X X [Qao Ggo Qco Qoo
+ X X a b c d a b ¢ d
H ' X X |agt act Gpt d | Oga Qcn Qpn d
- L H x |x x x x| aa QB0 Qco Qpo
t X ! H X X X X H Qan QBn Qcn
L X ! L X X X X L Qan 9Bn Qcn
! t L X [x x X X | Qa Qso Qco Qpo
¢ t L X X X X X | Qap Qo Oco Cpo
¢ L H X |x x X X | Qa Qg0 Qco Qpo
y H L X X X X X Qa0 Qo Qco Qpo
' H H X |x x x x| Gap Qgo Qco Qpo

TShitting left requires external connection of Qg to A, Q¢ to B, and Qp to C. Serial data is entered at input D.

H = high level {steady state), L = low level (steady state}, X =

4 = transition from high to low level, t = transition from low to high level.

a, b, ¢, d = the level of steady-state input at inputs A, B, C, or D, respectively.
Qap. Qgo. Qco. Qpo = the tevel of Qp, Q. Qc, or Qp, respectively, before the indicated steady-state input conditions were established.
Qan. Qgn. Qcn: Qpn = the level of Qa, Q. Qg, or Qp, respectively, before the most-recent { transition of the clock.

logic symbol

irrelevant {any input, including transitions).

. SRG#
MODE M2 [LOAD)
2 _;E M1 [SHIFT]
cLk1 ——Inp 1c3/1 =
cikz B ocs
> ) L
- ser——%0 LEIIN
(7} a2, A
g @ T n2) o
> c @ iy °
2 15) (10)
U D —— I Qp
> logic diagram (positive logic)
(7] 9 9 P g DATA INPUTS
N\
0 = 5 c D
pe v MODE {6} [6] (2) (14) (3} [2) {a) (3 {5) [5]
O controL ——— o> — o
c seriaL 11111 ] ]
:|' INPUT
(7]
cLOCK 1 (9) [7]
RIGHT SHIFT o
cLock 2 (8) (8] Py ,R P pr
LEFT SHIFT
b c1 b c1 b c1 b1
18 1s 18 1s
(13) [13] (12) 121 (1) f101 7(101 tol
\ Qa Qg Q¢ Qp
- —
QUTPUTS
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TYPES SN54AS95, SN74ASS5
4-BIT PARALLEL-ACCESS SHIFT REGISTER

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

SUPPIlY VOIAgE, VG -+« vt ittt e e e e e e

Input voltage
Operating free-air temperature range: SN54ASS85

-56°C to 125°C

SN74AS95 .. ... ... .. 0°C to 70°C
Storage temperature range . . .. .. ... vttt —6b6°C to 150°C
recommended operating conditions
SN54AS95 SN74AS95 UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 6.5 4.5 5 5.5 v
ViH High-level input voltage 2 2 Vv
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current -2 ~2| mA
oL Low-level output current 20 20| mA
fclock Clock frequency o o MHz
tw Pulse duration, CLK high or fow ns
tsy Setup time, data before CLK | ns
. Data
th Hold time after CLK ¢ Mode (se Figure 1] ns
Clock enable time CLK 1
(see Figure 1) CLK 2 ¥ 0 e
[ Clock inhibit time CLK 1 ns i
(see Figure 1) CLK 2 o] o]
Ta Operating free-air temperature -55 128 o] 70 °C
electrical characteristics over recommended operating free-air temperature range {uniess otherwise noted) .-CI_)
—
SN54AS95 SN74AS895
‘7 PARAMETER TEST CONDITIONS MIN_ TYPT  MAX MIN_ TYPT  MAX UNIT 8
Vi Veg = 4.5V, I = —18 mA —1.2 12| Vv E
VoH Vee =4585V1to65Y, loH = -2 mA Vee-2 Vee-2 \ (&)
VoL Ve = 4.5 Y, oL = 20 mA 035 0.5 035 05| V
I Vee = 5.5V, V=7V 0.1 0.1 | mA 2
hH Vee = 5.8V, V=27V 20 20| pA
L Veeg = 5.5V, VL =04V -0.5 ~0.5 | mA n
iof Voo = 6.5 V, Vo = 226 V —30 ~112 | =30 ~112 | mA b
Icch Vo =68V mA - §
cci Vee = 5.5V 26.1 26.1 mA (7,
tan typical values are at Voo = 5V, Ta = 25°C. =
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, los- <
Additional information on these products can be obtained from the factory as it becomes availahle.
INSTIRENTS 285
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TYPES SN54AS95, SN74A895

4-BIT PARALLEL-ACCESS SHIFT REGISTER

switching characteristics (see Note 1)

Vee = 45Vtwob65Y,
Cp = 50 pf,
FROM TO RL = 500 @,
PARAMETE UNIT
RAMETER INPUT) (OUTPUT) TA = MIN to MAX
SN54AS95 SN74AS95
MIN TYPT MAX | MIN TYP' MAX
Jmax MHz
t 6.4 6.4
PLH CLK Q — ns
tPHL 7.1 7.1 |

TAll typical values are at Vee = 5 V. Ty = 26°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12,

Additionat information on these produces can be obtained from the factory as it becomes available.

PARAMETER MEASUREMENT INFORMATION

SERIAL
INPUT
MODE
CONTROL
INPUT 13vY
tenable 1 i—tinhibit 1—
— Yiv | | Yasv N T 77 ViK
cLOCK 1 k - 13V v
INPUT n
I4— tinhibit 2 ‘- tenable 2
13v N~ Vm
CLOCK 2 13V K v
I
INPUT
"~ Vou
QA
OUTPUT VoL

VOLTAGE WAVEFORMS

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

FIGURE 1-CLOCK ENABLE, INHIBIT, AND HOLD TIMES

Texas
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TYPES SN54ALS109, SN54AS109, SN74ALS109, SN74AS108
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

02661, 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
ICﬁEI U1s vee
TYPICAL POWER :%E ; 15 EESLR
TYPE TYPICAL MAXIMUM  DISSIPATION 1eLk s 14 il
CLOCK FREQUENCY  PER FLIP-FLOP T PREDle 13 M2k
‘ALS109 50 MHz 6 mwW 1QE6 :f]zFRE
’ 29 mW
AS109 129 MHz m 1allr  ro[l2e
GND( 8 g[]2Q

description

These devices contain two independent J-K positive-edge-
triggered flip-flops. A low level at the Preset or Ciear inputs sets
or resets the outputs regardless of the levels of the other inputs.
When Preset and Clear are inactive (high), data at the J and K
inputs meeting the setup time requirements are transferred to the
outputs on the positive-going edge of the clock pulse. Clock
triggering occurs at a voltage level and is not directly related to
the rise time of the clock pulse. Following the hold time interval,
data at the J and K inputs may be changed without affecting the
levels at the outputs. These versatile flip-flops can perform as
toggle flip-flops by grounding K and tying J high. They also can
perform as D-type flip-flops if J and K are tied together.

The SN54ALS109 and SN54AS109 are characterized for
operation over the full military temperature range of —55°C to

SN54ALS109, SN54AS109 . .
SN74ALS109, SN74A8109 . . .
{TOP VIEW)

4

K[ 4
1CLK[]s
NC[l6
1PRE[] 7
1afis

. FH PACKAGE
FN PACKAGE

18124
172k
16 [JNC
15 [J 2CLK

14 [| 2PRE

125°C. The SN74ALS109 and SN74AS109 are characterized 12
for operation from 0°C to 70°C. 0oavigo
-—2Z Z NN
FUNCTION TABLE ©
{EACH FLIP-FLOP) NC ~ No Internal connection
INPUTS OUTPUTS logic symbol
PRESET CLEAR CLOCK J K| @ a
1PRE 8Ll
L H X X X[ H L
4 (2 14 6) 10
H L X X X| U H soLk @ -
- . TR _
L L X X X| H H gL | ST
H H t L Lt H 1CR l:: )h R
H H t H L TOGGLE_ 2PRE QU
H H t L H| Qo Qp {14) |__110} 54
(12)
H H t H] H L 2cLK o
= s (13) 9)
H H L X X Q 2K = 20
< 2 2CLR 15
* The output lavels in this configuration are not guaranteed to meet the

minimum levels for Vgy if the lows at Preset and Clear are near V|
maximum. Furthermore, this configuration is nonstable: that is, it will not
persist when Preset or Clear; returns to their inactive (high) level.

Pin numbers shown are for J and N packages.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Vcg
Inputvoltage . . . . .. .. e
Operating free-air temperature range: SN54ALS109, SN54AS109

..... 7V

SN74ALS109,SN74AS109 ... ... ... ... .. .......... 0°Cto70°C

StOrage temMPeratur@ rANGE . . . . . . .« o e vt i e e e

ALS AND AS CIRCUITS H

Copysight © 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

SNS4ALS109 SN74ALS109 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 \2
Vi Low-level input voltage 0.8 0.8 \
loH High-level output current -0.4 -0.4 mA
loy Low-level output current 4 8 mA
fclock Clock frequency o] 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
¢ Setup time Data 15 15 ns
SU pefore CLK! PRE or CLR inactive 10 10
th Hold time, data after CLKt 1] (o] ns
Ta Operating free-air temperature -55 125 0 70 °Cc

electrical characteristics over recommended operating free-air temperature range

{

unless otherwise noted)

S1INJYID SV ANV STV !

2-88

SN54ALS109 SN74ALS109
PARAMETER EST COl 10N UNIT
TEST CONDITIONS MIN_ TYpt max [ MmN TYPT MaX
ViK Vcg = 4.5V, Iy = —18 mA -1.5 15 | v |
VoH .Veg =45V1055V, IoH = -0.4 mA Vee-2 Vee -2 \
v Ve = 456V, lop = 4 mA 0.25 0.4 0.25 0.4 v
oL Vee = 45V oL = BmA 0.35 05
CLK, J. or K 0.1 0.1
t _—— Vv =55V, Vi=7V mA
! PRE or CLR cc ! 0.2 0.2
CLK, J, or K 20 20
| e | = 5. R V=27V A
M PREorciR | 'cc =55V ! 20 20 | “
CLK, Jor K -0.2 -0.2
| —_—mr V =55V, V) =04V mA
IL |PRE or CIR cc - 55 ! —0.4 —o04
ot Vee = 5.5V, Vo = 2.25 V -10 -60 | ~10 —60 | mA
Icc Vee = 5.6V, See Note 1 2.4 4 2.4 4 | mA
ANl 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, lgg.
NOTE 1: igc is measured with J,K, CLK, and PRE grounded, then with K, X, CLK, and TLR grounded.
switching characteristics (see Note 2)
Vec =45VtobbYV,
CL = 50 pF,
FROM TO R = 6500 0,
PARAMETER UNIT
(INPUT) {OUTPUT) TA = MIN to MAX
SN54ALS109 SN74ALS109
MIN MAX MIN MAX
’M 30 34 MHz
1 —_ 15 13
PLH PRE or TLR QorQ 3 3 ns
tPHL 5 17 5 15
tpLH 5 18 5 16
K a s
tPHL c Qer 7 20 7 s ] "
NOTE 2: For load circuit and voltage waveforms, see page 1-12.
TEXAS
INSTRUMENTS
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TYPES SN54AS109, SN74AS109
DUAL J-K POSITIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH CLEAR AND PRESET

recommended operating conditions

] sNs4as109 SN74AS109 oNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.5 5 6.5 A\
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 v
10H High-level output current -2 -2 mA
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
Setup time Data 5.5 5.5
tsu —— ns
before CLKt PRE or CLR inactive 2 2
th Hold time, data after CLK! 0 0 ns
TA Operating free-air temperature -55 1256 0 70 °C

electrical characteristics

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

SN54AS109 SN74AS109
PARAMETE! TEST CONDITI UNIT
r R EST CONDITIONS MIN_TYP' mAX | MIN _TYPT MAX
ViK Veg =45V, ) = —18 mA -1.2 ~1.2 \
VOH Vee = 45Vt 55V, Io = -2 mmA Vee-2 Voe-2 \
VoL Ve = 45V, loL = 20 mA 0.25 0.5 0.25 0.5 \4
] Vee = 5.5V, Vi=7V 0.1 0.1 mA
1H Vee =656V, V=27V 20 20 pA
CLK or D -0.5 ~0.5 . (/)]
I ——————— V =55V, V=04V A
L [PRE or CIR cc ! =15 s ] " b=
IQt Vee = 5.5V, Vo = 225V -30 -112 | -30 -112 mA o}
Ice Vee =65V, See Note 1 11.5 17 11.5 17 mA o
Al typical values are at Vee = 8V, 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 FRE grounded, then with D, CLK, and TLR groundsd. (7))
switching characteristics (see Note 2) 0
Ve =45Vtob5V, E
CL = 50 pF,
FROM T = ,
PARAMETER o RL ~ 5000 uNIT ‘3
{INPUT) {OUTPUT) TA = MIN to MAX <
| SN54AS109 SN74A5109
MIN MAX | MIN MAX
[ fmax 90 105 . MHz
t m— g
T aord 3 3 3 Bl ns
PHL 3.5 11.5 3.5 10.5
tPLH 3.5 10 [ 35 9
CLK Qor@ s
tPHL ' 4.5 105 | 4.5 5| "
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

External Disturbance

TYPICAL MAXIMUM

TYPE
CLOCK FREQUENCY
‘ALS112A 50 MHz
‘AST12 175 MHz
description

Fully Buffered to Offer Maximum Isolation from

Dependable Texas Instruments Quality and Reliability

TYPICAL POWER
DISSIPATION
PER FLIP-FLOP

6 mW

895 mW

. J PACKAGE
. N PACKAGE

SN54ALS112A, SN54AS112 . .
SN74ALS112A, SNT4AS8112 . .
{TOP VIEW)

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

1CLK

1K [
1JE
1PRE
10E
1Q
20
GND

1 Use vee
1s[] 1CR
1a[] 2CR
13[] 2¢Lk
12[] 2k
1] 29
10! ] 2PRE
ol] 20

o~ O b WN

SNS4ALS112A, SN54AS112 . . . FH PACKAGE

. FN PACKAGE

These devices contain two independent J-K negative-edge-

SN74ALS112A, SN74AS112 . .

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 ol
inputs meeting the setup time requirements are transferred to the ¥ 8 % g 8
outputs on the negative-going edge of the clock pulse. Clock e

triggering occurs at a voltage level and is not directly related to

the rise time of the clock pulse. Following the hold time interval, 1J[a 18 [} 2CLR
data at the J and K inputs may be changed without affecting the 1PRE ({15 17} 201K
levels at the outputs. These versatile flip-flops can perform as NC 16 []NC
toggle flip-flops by tying J and K high. 10lg7 15 (] 2K
The SN54ALS112A and SNS4AS112 are characterized for afls u(j2)
operation over the full military temperature range of —55°C to —
125°C. The SN74ALS112A and SN74AS112 are characterized ;g % % g w 7
for operation from 0°C to 70°C. & o !:
FUNCTION TABLE NC — No internal connhection :
INPUTS OUTPUTS . o
PE O ok J Kk | a @ logic symbol o«
L H X X X H L Q
H L X X X L H R & s
L L X X X H*  H* " Eﬂ 1 L5 4q «
H H 1 L L aQ Q PSRN -N WP <
H H 1 H L H L VS b 16) 45 (o)
H H l L H L H 1R V8le 2
H H i H H TOGGLE e L0 g
H H H X X L Qo Qo 24 KRk L9 0
2CLK %p 2]
*The output levels in this configuration are not guaranteed to meet the minimum levels 2K “L 7 20 -l
for Vou if the lows at Preset and Clear are near Vi maximum. Furthermore, this 2CLA m.h <

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 (uniess otherwise noted)

Supply voltage, VG - - . o oo e e e 7V
INpUt voltage . . . . . e e e e 7V
Operating free-air temperature range:SNS4ALS1T12A, SNB4AS112 . ... ... . ... .. ...... ~-55°C to 125°C

SN74ALS112A, SN74AS112 .. .. ... . i 0°C to 70°C

Storage temperature range

Copyright © 1982 by Texas Instruments incorporated
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TYPES SN54ALS112A, SN74ALS112A

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS

WITH CLEAR AND PRESET

recommended operating conditions

SN54ALS112A SN74ALS112A ONIT
MIN NOM  MAX MIN NOM  MAX
Vee  Supply voitage 4.5 5 5.5 4.5 5 5.5 A
VIH High-lavel 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
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 s
— — o
SU pefore CLKI PRE or CLR inactive 22 20
i Hold time, data after CLKI 0 0 ns
Ta Operating free-air temperature -55 125 0 70 °C

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

SNE4ALS112A SN74ALS112A
PARAMETER TEST CONDITIONS UNIT
r MIN TYPT MAX | MIN TYPT mMaX
[ ViK Vee = 45V, I, = —~18mA —1.5 ~15 | V
VOH Ve =45VtobsY, loH = -0.4 mA Vee—-2 Vee-2 v
Ve = 45V, oL = 4 mA 0.25 0.4 0.25 0.4
VoL \%
Vee = 45V loL = 8 mA 0.35 0.5 J
J, K, or CLK 0.1 0.1
i —= V, =55V, Vi=7V A
' PRE or CLR cc { 0.2 02| "
J, K, or CLK 20 20
I Vi = 5.5V, V=27V A
H  T'PRE or CIR cc ! 20 40 | ¥
J, K, or CLK -0.2 -0.2
| V, =55V, V=04V A
Il PRE or CIH cc : ~0.a “oa | "
IOt Vee = 5.5V, Vg = 2.25V -30 -112 | -30 -112 mA
icc Vee = 6.5V, See Note 1 2.5 4.5 2.5 4.5 mA
tan typical values are at Voo = 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, ing.
NOTE 1: Igc is measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR grounded.
switching characteristics (see Note 2}
Veec =45Vte55V,
Cp = 50 pF,
FROM TO Ry = 500 0,
PARAMETE UNIT
METER (INPUT) (OUTPUT) TA = MIN to MAX
SN54ALS112A SN74ALS112A |
MIN MAX | MIN MAX
fmax 25 30, MHz
e — 15
IPLH PRE or CLR Qor@ 3 20 3 ns
1PHL 4 22 4 18
—_ 1 15
{ELH Ccik 0orG 3 8 3 I
tPHL 5 23 5 19 |

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

2-92
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TYPES SN54AS112, SN74AS112
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH CLEAR AND PRESET

recommended operating conditions

L SN54AS112 SN74AS112 UNIT
MIN NOM MAX | MIN NOM MAX
[Vcc  Supply voltage 4.5 5 55 | 4.5 5 55 v
[Vi4 High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \
IoH High-ievel output current -2 -2 mA
loL Low-level output current 20 20 mA
fclock Clock frequency 0 0 MHz
PRE or CLR low
tw Puise duration CLK high ns
[ CLK low
Setup time Data
tsu —_— 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)
SNE4AS112 SN74AS112
]: PARAMETER TEST CONDITIONS MIN TYPT  MAX MIN_ TYPT MAX UNIT
ViK Veg = 4.5V, I = —18 mA -1.2 -1.2 v
VoH Vee = 45V10565V, Ioy = —2mA Vee -2 Vo2 \']
VoL Vee = 4.5V, oL = 20 mA 035 0.5 0.35 0.5 v
JorK 0.1 0.1
W |PREorGLR | Vcc = 5.5V, V=7V 05 05 | mA
CLK 0.5 0.5
Jor K 0.02 0.02
W |PREorCLR | Vge = 5.5V, Vi =27V 0.1 0.1 | mA (7,
CLK 0.1 0.1 [
JorK -1 -1 5
m PREor CLR | Voe = 5.5V, Vi = 04V -5.5 -5.5 mA O
L CLK -5 -5 o
[lg* Vee = 55V, Vo = 225V -30 -112 | -30 -112 [ mA 6
Licc Veg = 55V, Ses Note 1 38 38 mA
NOTE 1: Icc is measured with D, CLK, and PRE grounded, then with J, K, CLK, and PRE grounded, with K, K, CLK, and CLR grounded. 2
switching characteristics (see Note 2} o
Vgec =45Vt 55V, 2
CL = 50 pF. <
PARAMETER FROM To AL = 000, unit| &
(INPUT) {OUTPUT) Ta = MIN to MAX -
SN54AS112 SN74AS112 <
L MIN TYPT MAX | MIN TYP! MAX
fmax 175 175 MHz
'PLH PRE or CLR QorQ 3 3 ns
tPHL 4 4
1PLH cLK Qor @ 3 A ns
tPHL 4 4
TAll typical values are at Voo = 5V, Ty = 26°C.
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, log.
NOTE 2: For load circuit and voltage waveforms, see page 1-12.
Additional infor on these prod can be ined from the factory as it becomes avallable.
PRODUCT PREVIEW
Soveopmmant, Tekes natromtnte reestos o o v Texas 2.93
chengs or discontinue this product without notios. INSTRUMENTS
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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 Isolation from
External Disturbance

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

Dependable Texas Instruments Quality and Reliability
TYPICAL POWER
TYPICAL MAXIMUM

TYPE ook EREOUENCY DISSIPATION
£ PER FLIP-FLOP

‘ALS113A 40 MHz (C = 15 pF) 6 mwW
‘AS113 175 MHz (C| = 80 pF} 95 mW

description

These devices contain two independent J-K negative-edge-
triggered flip-flops. A low level at the Preset input sets the
outputs regardiess of the levels of the other inputs. When Preset
(PRE) is inactive {high), data at the J and K inputs meeting the
setup time requirements are transferred to the outputs on the
negative-going edge of the clock pulse. Clock triggering occurs at
a voltage level and is not directly related to the rise time of the
clock pulse. Following the hold time interval, data at the J and K
inputs may be changed without affecting the levels at the
outputs. These versatile flip-flops can perform as toggle flip-flops
by tying J and K high.

The SN54ALS113A and SN54AS113 are characterized for
operation over the full military temperature range of -55°C to
125°C. The SN74ALS113A and SN74AS113 are characterized
for operation from 0°C to 70°C.

FUNCTION TABLE

INPUTS OUTPUTS
PRE  CLK J kK| @ @&
L X X X H L
H s L L Qp 60
H 4 H L | H L
H 1 L H L H
H 4 H H | TOGGLE
H H X X |Qp Qg

Supply voltage, VCC . .- . .o oo
Input voltage . .. .. ... ... . ... .
Operating free-air temperature range:SN54ALS113A, SN54AS113

SN74ALS113A, SN74AS113
Storage temperature range . ... ...

.................... -55°C to 125°C
....................... 0°C to 70°C
~65°C to 150°C

SNS4ALS113A, SN54A8113 . . . J PACKAGE
SN74ALS113A, SN74AS113 . . . N PACKAGE
(TOP VIEW)

1ck [
1K []
190
1PRE [
10
1a[
GND ]

SN54ALS113A, SN54AS113 . . . FH PACKAGE
SN74ALS113A, SN74A8113 . . . FN PACKAGE
(TOP VIEW}

X 0¥
v OQ OO0
-2 >
|G | SN ) G ) G S

32 1
1J[]4 180 2K
NC [] 4 17} NC
1PRE [J 6 16(] 2J
NC{]7 15[ NC

14[] 2PRE

10111213

¥
jole]
NN

r—
oo
Zz Z
Q

NC — No internal connaction

logic symbol

P JRCIE N s )
i ~(‘—13:—- 1

e ] 16)

2 1K 138

10]
PRE ——51‘11; ®
&& 20

3 3
Pin numbers shown are for J and N packages.

2CLK

12
x U2

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

ALS AND AS CIRCUITS H

TExas
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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 voitage 45 5 55 | 45 5 55| Vv |
Vin High-level input voltage 2 2 VJ
VIL Low-level input voltage 0.8 0.8 \
lOH High-level output current -0.4 -0.4 mA
oL Low-level output current 4 8 mA
felock Clock frequency 0 25 0 30 | MHz
. PRE low 15 10
tw Pulse duration CLK high 20 16.5 ns

CLK low 20 16.5 |
¢ Setup time Data 25 22

— n
SU pefore CLK4 PRE inactive 22 20 ¢
th Hold time, data after CLK¢ o] [o] ns
Ta Operating free-air temperature -55 125 o] 70 °C

electrical characteristics over recommended operating free-air temperature range

{unless otherwise noted)

SN54ALS113A SN74ALS113A
PARAMETER TEST CONDITIONS UNIT
MIN_ TYPT MAX | MIN _TYPT mAX J
VIK Vec = 45V, I = ~18 mA -1.5 -1.6 \
VOoH Vec =45Vto55V, gy = -0.4mA Vee-2 Vee-2 Y
v Veg = 45V, oL = 4 mA 0.25 0.4 0.25 0.4 v
- oL Vee = 45V, oL = 8 mA 035 05
2 J, K, or CLK 0.1 0.1
1 —— Vege = 5.5V, Vi =7V A
| PRE cc ! 0.2 02| ™
I J, K, or CLK 20 20
rE lyy PhE Veg = 858V, Vy= 27V 20 20 uh
/2] ' J, K, or CLK v . Vi - 04V ~02 —0.2 R
e —— =55V, = 0. m
> L [ PRE cc ! 04 —04
2 1ot Ve = 5.5V, Vg = 2.25V -30 -112 | -30 -112 | mA
U Icc Veg = 5.5V, See Note 1 2.5 4.5 25 4.5 mA
> TAl typical values are at Voo = 5V, Tp = 26°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.
o NOTE 1: Icc is measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR grounded.
3  switching characteristics (see Note 2)
2] Vee = 45V1055V,
E CL = 50 pF,
FROM TO RL = 500 Q,
a PARAMETER L UNIT
(INPUT) (OUTPUT) Ta = MIN to MAX
SN54ALS113A SN74ALS113A
MIN MAX | MIN MAX
frax 25 30 MHz
tPLH = —= 3 17 3 14
PRE QorQ
oL or 3 20 2 e ™
tPLH — 3 18 3 15
CLK QorQ
TPHL or 5 23 5 9] ™

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

L SNB4AS113 SN74AS113 UNITW
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 5.5 4.5 5 5.5 v
(ﬂ{ High-level input voltage 2 2 \2
\ﬂ- Low-level input voltage 0.8 0.8 \4
IOH High-ievel output current -2 -2 mA
loL Low-level output current 20 20 mA
folock Clock frequency [ 0 MHz
PRE low ‘l
tw Pulse duration CLK high ns
CLK low
. Setup time Data ns
su before CLKI PRE inactive T\_
th Hold time, data after CLK! ns
TA Operating free-air temperature -55 1ZSTLO 70 °C

electrical characteristics over recommended operating free-air temperature range (

unless otherwise noted)

product without notics.

PARAMETER TEST CONDITIONS SN54AST13 SN74AS113 UNIT
MIN TYPT MAX MIN TYPT MAX
ViK Vee = 4.5V, I} = —18 mA -1.2 -1.2 \4
VoH Vee = 45V1055V, Igg = —2mA Voo -2 Ve -2 \
VoL Vee = 4.5V, loL = 20 mA 0.35 0.5 0.35 0.5 \4
JorK 0.1 < 0.1
I PRE Voo = 5.6V, Vi=7V 0.5 05 | mA 2
CLK 0.5 0.5
JorK 0.02 0.02 7))
hiH PRE Vee = 5.5V, V=27V 0.1 0.1 mA -
CLK 0.1 0.1 5
Jor K -1 -1 o
I PRE Vee = 5.5V, V) =04V -5.5 -5.5 mA o
CLR -5 -5 —
ot Vee = 5.5V, Vg = 2.25V ~30 -112 | -30 -112 mA &)
Ice vee 5.5V, See Note 1 38 38 mA [75]
NOTE 1: I is measured with D, CLK, and PRE grounded, then with D, CLK, and CLR grounded. <
switching characteristics (see Note 2) 2
Vec = 45 V1055V, g
CL = 50 pF, (7]
FROM T0 R = 500 Q. wad
PARAMETER UNIT
{INPUT) {OUTPUT) Ta = MIN to MAX <
SN54AS113 SN74AS8113
MIN_ TYPT  max | MIN TYPT  MAX
fmax 176 175 MHz
1 _— —_
PLH PRE Qor@ 3 3 ns
tPHL 4 4
1 — 3 3
PLH CLK QorQ ns
tRHL 4 4
TAll typical values are at Ve = BV, Ty = 28°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 2: For load circuit and voltage waveforms, see page 1-12.
Additional infor on these pi can be obtained from the factory as it becomes available.
PRODUCT PREVIEW
This page contains information on a product under
(i siarotivord 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

YPICAL POWER
TYPICAL MAXIMUM T Al POW

TYPE DISSIPATION
CLOCK FREQUENCY PER FLIP-FLOP

‘ALS114A 40 MHz (C| = 15 pF) 6 mW

‘AS114 175 MHz (C_ = 50 pF) 96 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 puise. Following the hold time interval,
data at the J and K inputs may be changed without affecting the
levels at the outputs. These versatile flip-flops can perform as
toggle flip-flops by tying J and K high.

The SNB4ALS114A and SN54AS114 are characterized for
operation over the full military temperature range of —565°C to
125°C. The SN74ALS114A and SN74AS114 are characterized
for operation from 0°C to 70°C.

FUNCTION TABLE

INPUTS OUTPUTS

PRE CLR CLK J K Q a
L H X X X H L
H L X X X L H
L L X <X X H* H*

H H ' L L Qo Qo
H H ' H L H L
H H i L H L H
H H ' H H TOGGLE

H H H X X Q Qo

SN54ALS114A, SN54AS114 . . . J PACKAGE
SN74ALS114A, SN74AS114 . . . N PACKAGE
{TOP VIEW)
cie O Uhad vee
1K L2 13| | CLK
14 EJ 12[] 2K

1PRE [ ng 2J
1Q Es 10[] 2PRE
1q 0Os 9[] 20
GND 7 s[] 2@
SN54ALS114A, SN54AS114 . . . FH PACKAGE
SN74ALS114A, SN74AS114 . . . FN PACKAGE
(TOP VIEW)
@
«Du 0%
- zZ>0
D D b S S S |
32 12019

14 18[] 2K
NC{]s 17 NC
1PRE[]6 16 [] 2J
Nc[7 15 [ NC
10(]8 14 [| 2PRE

1112 13

NC — No internal connection

logic symbol

*The output levels in this configuration are not guaranteed to meet the minimum levels for
VoH if the lows at Preset and Clear are near 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 voltage, Vce
Input voltage
Operating free-air temperature range:SN54ALS114A, SN54AS114

SN74ALS114A, SN74AS114

Storage temperature range

&R (1) R
cx 03 ¢
wRe 4 et )
1 3) 1 © 1a
(2) SSRUIY}
1K 1K
prr A0 o
{11} 20
> B =
2K
Pin numbers shown are for J and N packages.
......... 7V
......... 7V
.................... -55°C to 1256°C
...................... 0°C to 70°C

—686°C to 150°C

ALS AND AS CIRCUITS H

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 UNITJ
MIN NOM MAX MIN NOM MAX
Vcg  Supply voltage 4.5 5 55 | 4.5 5 55 | V |
Vi High-level input voltage 2 2 \ J
ViL Low-level input voltage 0.8 0.8 A J
loH High-level output current -0.4 ~0.4 mA J
lor Low-level output current 4 8 mA
fclock Clock frequency 0 25 [+] 30 MHz
PRE or CLR low 15 10
tw Pulse duration CLK high 20 16.56 ns
CLK low 20 16.5
t Setup time Data 25 22 ns
su before CLK{ PRE or CLR inactive 22 20
th Hold time, data after CLK! o} 0 ns
TA Operating free-air temperature -565 125 0 70 °C

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

SNS4ALS114A SN74ALS114A
PARAMETER TEST CONDITIONS PP TRy vy UNITJ
Vi Vee = 4.5V, I = —18 mA -1.5 -15 | v |
Vor Veg =45Vt b5 Y, IgH = -0.4 mA Vee-2 Vee—-2 v
VoL Ve = 45V, loL = 4 mA 025 04 v
Vec =45V, oL = 8 mA 035 05
J, K, or CLK 0.1 0.1
] — vee = 5.5V, V=7V A
: PRE or CLR cc ! 02 oz | "
J, K, or CLK 20 20
) Vee = 5.5V, Vi =27V A
M [PRE or CIR cc =55 t 40 a0 |
J, K, or CLK -0.2 -0.2
1 Vee = 5.5V, V=04V A
L [FREorcir cc ! ~0.4 “oa | "
0¥ Vee = 5.5 V, Vg = 2.25V ~30 —112 | -30 —112 | mA
ice Vee = 5.5 V, See Note 1 25 45 26 45 | mA

TAll typical values are at Voc = 5V, Ta = 25°C.
tThe output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit autput current, log.
NOTE 1: Icg is measured with J, K, CLK, and PRE grounded, then with J, K, CLK, and CLR grounded.

switching characteristics (see Note 2)

Vee = 45V 055V, ]
CL = 50 pF,
FROM TO RL = 500 Q,
PARAMETER UNIT
{INPUT) (OUTPUT) TA = MIN to MAX
SN54ALS114A SN74ALS114A
MIN MAX | MIN MAX
fmax 25 30 MHz
tpLH HE - 3 20 3 15
LR QorQ
PHL or TIR or 2 22 Z w ] "™
1 — 1 3 15
PLH CLK QorQ 3 8 ns
tPHL 5 23 5 19
NOTE 2: For load circuit and voltage waveforms, see page 1-12.

2-100

TeEXAs
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



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
Voo Supply voltage 4.5 5 5.5 4.5 5 6.5 v
VIH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 v
10H High-level output current -2 -2 mA
loL Low-level output current 20 20 mA
felock Clock frequency Y 3] MHz
PRE or CLR low
tw Pulse duration CLK high ns
CLK jow
N Setup time Dita _ ns
su before CLK| PRE or CLR inactive
th Hold time, data after CLK! ns
TA Operating free-air temperature -65 125 o] 70 °C

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

SN54AS114 SN74AS8114
PARAMETER TEST CONDITIONS MIN TYPT MAX | MIN TYPT MAX UNIT
| ViK Vee = 45V, I = —18 mA -1.2 -1.2 \
VOoH Vege =45Vteb55V, Ioy = —2mA Vee-2 Veg-2 \4
VoL Vee = 45V, oL = 20 mA 0.35 0.5 0.35 0.5 \4
Jor K 0.1 0.1
PRE 0.5 0.5
Iy ] Vee = 5.5V, V=7V ] 7 mA [7,]
CLK 1 1 :
JorK 0.02 0.02 2
PRE. 0.1 0.1 Q
9] TR Vee = 5.5V, V=27V 0.2 0.2 mA E
CLK 0.2 0.2 (&)
Jor K -1 -1 (75}
e ::RTE— Vgce = 5.5V, V| =04V _1:‘;:: _1?:: mA <
CLK -10.5 -10.5 Q
10t vVee = 5.5V, Vg = 225V -30 -112 | -30 -112 | mA 2
Ice Vee = 5.5V, See Note 1- 38 38 mA <
TAIl typical values are at Vog = 5V, Ta = 25°C. ‘3
$The output conditions have been chasen to produce a current that closely approximates one half of the true short-circuit output current, Igs. <

NOTE 1: Igc 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.

83 PRODUCT PREVIEW

This page contains information on a product under
development. Texas instruments reserves the right to
change or discontinue this product without notice.
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TYPES SN54AS114, SN74AS114
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP FLOPS
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

switching characteristics (see Note 2)

Voo - 45V10 55V,
CL = 50 pF,
F -
PARAMETER ROM 0 AL - 5004, UNIT
{INPUT) {OUTPUT) TA = MIN to MAX
SN54AS114 SN74AS114
MIN TYP' MAX | MIN TYPl mMmAX
frnax 175 175 MHz
t —_— R -
PLH PRE or CLR Qor @ 3 3 ns
tPHL 4 4
1] —
PLH CLK Qor@ 8 3 ns
tPHL 4 4

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

S1iNJHID SV ANV STV !

PRODUCT PREVIEW

This page contains Information on a product under
2’1 02 devslopment. 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 B-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS

D2661, APRIL 1982 —REVISED DECEMBER 1983

Combines Decoder and 3-Bit Address Register
Incorporates 2 Enable Inputs to Simplify Cascading

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

Dependable Texas Instruments Quality and
Reliability

description

The ‘ALS131 and ‘AS131 are three-line to eight-line
decaoders/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)

SN54ALS131, SNG54AS131 . . . J PACKAGE
SN74ALS131, SN74AS131 . . . N PACKAGE

{TOP VIEW)
AE 16 IvVee
B[ 15[1Y0
c 1a[dv1
ek 13[Jv2

(2]

[X]
EEIGEEEIEE

-

N

GND

SN54ALS131, SN54AS131 . . . FH PACKAGE
SN74ALS131, SN74AS131 . . . FN PACKAGE

Jva
1] va
10[]vs
9] 1Y6

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

\ ‘ {TOP VIEW)
is stored in the registers. Further address changes are
ignored until the next transition of CLK. The output enable o3 o
controls, G1 and G2, control the state of the outputs mgz>>
independently of the select or CLK inputs. All of the outputs 3 21
are high unless G1 is high and G2 is low. The ‘ALS131 and clla 18[]v1
‘AS131 are ideally suited for implementing glitch-free ckfls 170 y2
decoders in strobed (stored-address) applications in bus- ncle 16 [ Ne
oriented systems. G207 15{v3
The SN54ALS131 and SN54AS131 are characterized for G1s 1121 14lvs
operation over the full military temperature range of —55°C — 2
© v
to 125°C. The SN74ALS131 and SN74AS$131 are N g g 29 n
characterized for operation from 0°C to 70°C. o -
NC — No internal cannection 5
. Q
logic symbols (alternatives) oc
&)
4 X/Y DMUX (7,
CLK L><:!3 cak ¥k os <
PRLL op~lvo (15) (o)
—8D |1 ALY
@ 1ty JRLLLEES prgy ) Ty Z
8 —— 2 b (13} v 2 0 1P~ <
c3 a z 2 a2 __ 67 (13)
b {12} v3 c @ 2" yo (7))
an 2 b (12) -
z 4 va : L] ¥ <
a1 (6 5 (10} vs © = 4 va
{5) EN G118 | {10
G2 o~ S (9) ve g 5>T)Y5
7 >ﬂ Y7 G2 6 Y6
(7)
7| Y7
Pin numbers shown are for J and N packages.
Copyright © 1982 by Texas Instruments incorporated
TEXAS 2-103
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TYPES SN54ALS131, SN54AS131, SN74ALS131, SN74AS131
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS

logic diagram (positive logic)

;;\D F_] “5” vo
v

ENABLE
INPUTS

- {14)
—

13

1 12
DATA
Y6

1 [ ¢ F ) (11} OUTPUTS

10)
s 2 o | Y5

SELECT
INPUTS

+— 9)

3 - | 7
c 2 1D EID—()—Y7

c1

S1INJdID SV ANV STV !

Pin numbers shown are for J and N packages.
FUNCTION TABLE
INPUTS
CLK| ENABLE | SELECT OQUTPUTS
Gt G2|C B A Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7

XX H|X X X|H H H H H H H H
X|L XX X X|H H H H H H H H
t|/H L]L L L|L H H H H H H H
t|H LJ|JL L H|H L H H H H H H
tITH LIL H LIH H t H H H H H

. t/H L|L H H[H H H L H H H H
t/H L |H L LfH H H H L H H H
t/H L|H L H|H H H H H L H H
t1H L |H H L|H H H H H H L H
t|H LH 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)

Supply VORAGE, VO « - et e 7V
INPUt voItage . . . .. . . e e e e e 7V
Operating free-air temperature range: SN54ALS131, SN54AS131 . ... ... .. ... ....... —56°C to 125°C
SN74ALS131, SN74AS1I31 ... .. ... 0°C 10 70°C
StOrage teMPerature . . . . . .. oo it ettt e e —-65°C to 150°C
2-104 Texas
INSTRUMENTS
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TYPES SN54ALS131, SN74ALS131
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS REGISTERS

recommended operating conditions

SN54ALS131 SN74ALS131 UNIT F
MIN NOM MAX | MIN NOM MAX
Vee 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 A
10H High-level output current -0.4 -04 | mA
oL Low-level output current 4 8| mA
felock  Clock frequency 0 40 0 50 | MHz
tw Pulse duration CLK high 125 10 ns
CLK low 12.5 10
tsu Setup time at A, B, and C before CLK t 15 10 ns
th Hold time at A, B, and C after CLK t 0 [¢] ns
Ta Operating free-air temperature -55 125 o] 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN5S4ALS131 SN74ALS131
PARAMETER TEST CONDITIONS MIN_ TVPT MAX | MIN TYPT MAX UNIT
VIK Vee = 45V, h = —18 mA -1.5 -1.6 \
VOH Vg = 45V1055V, Igy = 0.4 mA Vee-2 Vee-2 \
VoL Vee =45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
Vee = 45V, loL = 8 mA 0.36 0.5
1 Vee = 5.5V, V=7V 0.1 0.1 [ mA
HH Vee = 5.5V, V) =27V 20 20 pA
e Vee = 5.5V, V) =04V -0.1 -0.1 mA
¥ Vee = 5.5V, Vo = 2.25 V -30 -112 | -30 -112 | mA 72]
Icc Vee = 5.5V 5 11 5 11 mA I'_-
T Al typi = = 25° =
typical values ére at Vg = BV, Ty = 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, lpsg.
e
O
N - %)
switching characteristics {see Note 1) <
Vee = 45Vtobb YV, (]
CL = 50 pF, 2
PARAMETER FROM o AL = 5004, o | <
{INPUT) {OUTPUT) TA = MIN to MAX 17
SN54ALS131 SN74ALS131 -
MIN MAX | MIN MAX - ¢
fmax 40 50 MHz
tPLH CLK v 8 28 8 IS 25 ns
tPHL 7 24 7 20
tPLH 61 v 7 24 7 20 ns
PHL 6 20 6 17
tpLH &2 v 8 18 5 15 ns
tPHL 5 18 [ 15
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
Texas 2-106
INSTRUMENTS
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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 \
ViL Low-level input voltage 0.8 0.8 v —‘
1OH High-level output current -2 -2 ] mA
oL Low-level output current 20 20 mA
fclock  Clock frequency MHz
¢ Pulse durati [ CLK igh n

ulse duration s
w [ cikow
tsu Setup time at A, B, and C before CLK 1 ns
th Hold time at A, B, and C after CLK 1 ns
Ta Operating free-air temperature —55 125 0 70 °C

electrical characteristics

over recommended operating free-air temperature range

{unless otherwise noted)

SN54AS131 SN74A8131
PARAMETER TEST CONDITIONS UNIT
MIN _ TYPT MAX [ MIN TYPT MAX
ViK Vg = 45V, ) = —18 mA -1.2 -1.2 \2
VoH Vee = 45V10565YV, Igy = -2 mA Vee-2 Vee-2 Vv
VoL Vee = 45V, loL = 20 mA 0.35 0.5 0.36 0.5 v
I Vee = 556V, V) =7V mA
HH Vee = 5.5V, V=27V uhA
TN Vee = 6.8V, V) =04V mA
Io: Vee = 5.5V, Vo = 225V -30 -112 | -30 ~112 | mA
> Icc Vec = 55V 16 16 mA
5 TAll typical values are at Veg = 5V, T = 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.
2
O
> switching characteristics (see Note 1)
(7] Ve = 45Vt 5.5V,
o CL = 50 pF,
——
o] FROM TO Ry = 5000,
PARAMETER UNIT
®) (INPUT) {OUTPUT) Ta = MIN to MAX
c SN54AS131 SN74AS131
:. MIN TYPT MAX | MIN TYPT MAX
(7] fmax MHz
1] . B
PLH CLK Y 5.4 5.4 ns
1PHL 5.3 .3
1| .2 6.2
PLH &1 Y i ns
tPHL 5.6 5.6
1 - .4 4
PLH G2 Y 5 5 ns
tPHL 5.3 5.3
TAIl typical values are at Voe = 5V, Ta = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
PRODUCT PREVIEW
This page contains information roduct unde!
2-106 Sevogmrs Tors imavens oo o e Texas
change or discontinue this product without notice. INST RUMENTS
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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

These devices contain a single 13-input NAND gate.
They perform the boolean functions in positive logic:

Y = A-B-C-D-E-F-G-H-I-J-K-L-M

The SN54ALS133 is characterized for operation
over the full military temperature range of —55°C to
126°C. The SN74ALS133 is characterized for
operation from 0 °C to 70°C.

FUNCTION TABLE

INPUTS A THRUM OU:PUT
All inputs H L
One or more inputs L H
logic symbol
Attt Y
8 (2)
¢ {3)
4
o 4)
{5)
€
¢ (6}
7
PaL)] N
" (10)

Pin numbers shown are for J and N packages.

SN54ALS133 . .. J PACKAGE
SN74ALS133 ... N PACKAGE

{TOP VIEW)
aQi UiePvee
B2 s[Om
cOs 0L
op[sa 13k
EEs 12%J
F Ll& 11 |
a7 wedH
GND[]s ol]Y.

SN54ALS133 . . . FH PACKAGE
SN74ALS133 ... FN PACKAGE

(TOP VIEW)
I8}
m<LZJ§)§
G @ S ) S D ) SR
3 21
c L
D(]s 17 K
NC e 16 [j NC
Ef]7 151 J

9 10
A
OaL>=xT
z 2

(&)

NC—No internal connection

ALS AND AS CIRCUITS H

Texas
INSTRUMENTS

Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS133, SN74ALS133
13-INPUT POSITIVE-NAND GATES

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

Supply voltage, VO - . o oo e
INpUt VOItagE . . . . . . . e e e e e e e
Operating free-air temperature range: SN54ALS133

Storage temperature range

SN7

recommended operating conditions

4ALS133

7V

SN54ALS133 SN74ALS133 UNIT
MIN NOM MAX | MIN NOM MAX

Vce  Supply voltage 4.5 5 5.5 4.5 5 5.5 Vv
VIH High-tevel input voltage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
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)

SN54ALS133 SN74ALS133
PARAMETER TEST CONDITIONS MIN_ TYPT MAX | MIN TYPT MAX UNIT
VIK Veg =45V, I = —18 mA -1.5 -1.6 v
Voo Vg = 45Vte55V gy = -04mA Vee-2 Vee-2 \
Vor Ve = 4.5V, gL = 4 mA 0.25 0.4 0.25 0.4 v
Vee = 45V loL = 8 mA 0.35 0.5
1 Vee = 6.6V, V=7V 0.1 0.1 mA
> hH Ve = 6.6V, V) =27V 20 20 Ly
5 e Vee = 5.6V, Vi =04V -0.1 -0.1 mA
o} Vee = 5.5V, Vo = 225V ~30 -112 | -30 -112 mA
> IccH Veg =65V, Vi=0V 0.24 0.34 0.24 0.34 mA
% iccL Ve = 556V, Vi =45V 0.56 0.8 0.56 0.8 mA
tai typical values aree at Voo = 5V, T = 25°C.
> iThe output conditions have been chosen to produce a current that closely approximates one haif of the true short-circuit output current, ipg.
»
% switching characteristics (see Note 1)
@) Vee = 45Vt 556V
c CL = 50 pF.
: FROM TO RL = 500
(7] PARAMETER (INPUT) {OUTPUT) Ta = MIN to MAX UNIT
SN54ALS133 SN74ALS133
MIN MAX | MiIN 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.
2-108 Texas
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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
Incorporates 2 Output Enables to Simplify Cascading

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

Dependable Texas Instruments Quality and Reliability

description

The ‘ALS137 and ‘AS137 are three-line to eight-line
decoder/demultiplexer with latches on the three address inputs.
When the latch-enable input (GL) is low, the ‘AL$137 and ‘AS137
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 controis, 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.

The SNG54ALS137 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.

SNS4ALS137, SN54AS137 . . . J PACKAGE
SN74ALS137, SN74AS137 . . . N PACKAGE

{TOP VIEW)

Al Usg
B[]

Vce
15[] YO
141 v1
13[]y2
1211Y3
1] va
0] Y5
a[] Y6

< 0O 0lo
MMM
W~ Do e WN

S I
O~N=2NT-lO

SN54ALS137, SN54AS137 . . . FH PACKAGE
SN74ALS137, SN74AS137 . . . FN PACKAGE

(TOP VIEW)
Q
QO 00
ngZ> >
I
3 21
cls 1811 v1
GL {5 17[] v2
NC I8 16 NC
G217 15(] v3

14 {] va
10111213

Y6 ]
vs []

9
o
~00
zZ
Q

NC — No internal connection

ALS AND AS CIRCUITS H
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logic symbols (alternatives)
o XY DMUX
4) |
[ N Si— =l g
P o (15) Yo
a——Te_|1 L ) b (151
2 1 Y1 A {1} 0 0 YO
88— 2
. @l 2 {13) v2 . 2 GE Y= {14} Y1
— 4 _- 7 13)
2 o , 213 oy
- 1
" - P UL a2y,
{11
a1 . N sp1% v © 3 apP~lva
G2—"o 6 S G‘_(s) s 10 o
G2— o (9
o S o, G2 6 ve
. {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)

15
o anly =D e
) | Yi
[
1| (13}
seLect J o @) ] v2
mpu*rsj 1
[
DATA
OUTPUTS
[ | 1) v4
[
kc—%—cb—
p °
[
p hd | (9) ve
LATCH = 4
ENABLE GL
7
| LY
52 9
oUTPUT
ENABLES {6)
[}
Pin numbers shown are for J and N packages.
> FUNCTION TABLE
-
(7)) INPUTS
OUTPUTS
> ENABLE | SELECT
GL G1 G2/ C B A|Y0 Y1 Y2 Y3 Y4 Y5 Y6 Y7
= X X H[XXX/H H H H H H H H
o X L XIXXXIH H H H H H HH
> L H L[LLL|[L H H HHHHH
[/, ] L H LILLHH L HHHHHH
o L H L[LHL|H H L HHHHMH
K4 L H LILHHH H H L HH HH
= L H L[HLL/H H H H L H HH
(@) L HLIHLH/H H H H H L HH
[ L H LIHHL|H H H H H H L H
: L H L|HHH|/H H H HHHHL
m H oM Llx x x Output corresponding to stored
address, L; all others, H

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

Supply voltage, VO - - - o oo e 7V

Input voltage . . .. . .. ... e

Operating free-air temperature range: SN54A[LS137, SN54AS137

SN74ALS137, SN74AS137

7V

.................... -566°C to 125°C

0°C to 70°C

StOrage teMPEratUre. . . . . . ..ttt e e e et e e e e e —65°C to 150°C

2-110
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TYPES SN54ALS137, SN74ALS137
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS WITH ADDRESS LATCHES

recommended operating conditions

L SN54ALS137 SN74ALS137 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 \
1oH High-leve! 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 -55 125 o} 70 °C

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

SN54ALS137 SN74ALS137 UNIT
PARAMETER TES ITIONS
T COND MIN_ TYPT  max | MIN_TYPT  maAX
VIK Vee = 45V, I = ~18 mA -1.5 -1.5 \
Voo Vece =45V1we65V, lgy = -0.4mA Veg -2 Veg-2 \
v Vee = 45V, gL = 4 mA 0.25 0.4 0.25 0.4 v
oL Voe = 45V, loL = 8 mA 035 05
Iy Vee =556V, Vi=7V 0.1 0.1 | mA
Iy Vee = 65V, Vi =27V 20 20 A
I Vee = 5.6V, Vi=04V -0.1 ~0.1 mA
1o} Vee = 5.5V, Vg =225V -30 -112 | -30 -112 [ mA
ice Vee = 65V 5 11 5 11 mA
TAll typical values are at Vee =56V, 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, Ing. -—
>
2
switching characteristics (see Note 1) 6
Vg = 45Vtob65YV, 17
Cy = 50 pF, <
FROM TO RL = 500 Q,
PARAMETER UNIT
(INPUT) [OUTPUT) Ta = MIN to MAX 0
SN54ALS137 SN74ALS137 2
MIN MAX | MIN MAX <
1 5 25 5 20
PLH A.B.C Y ns @
tPHL 6 25 6 20 —
1 = 4 15 4 12 .
PLH G2 Y ns <
tPHL 5 18 5 15
1 17
PLH G1 Y 5 2 5 ns
tPHL 5 18 5 15
PLH P 7 27 7 22
GL Y
tPHL 7 25 7 20| ™
NOTE 1: For foad circuit and voltage waveforms, see page 1-12.
Texas 2-111
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TYPES SN54AS137, SN74AS137
3-LINE TO 8-LINE DECODERS/MULTIPLEXERS WITH ADDRESS LATCHES

recommended operating conditions

SN54AS137 SN74AS8137 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 \4
loH High-level output current -2 -2 | mA
loL Low-level output current 20 20 | mA
ty Puise duration, GL low ns
tsu Setup times at A, B, and C before GL! ns
th Hold time at A, B, and C after GL1! ns
TA Operating free-air temperature -55 125 0 70 °C }

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

S1INJYID SV ANV STV !

SN54A8137 SN74AS8137
PARAMETER TEST CONDITIONS UNIT
s min Tvyet max | min TYPT max
VIK Vee = 45V, = —-18 mA -1.2 -1.2 v
VOH Ve = 45V105B5Y, Igy = -2mA Vee-2 Vee -2 \'Z
VoL Ve = 45V, oL = 20 mA 0.35 0.5 0.35 0.5 \
Enable
t Vv =558V, Vi=7V A
! A B, C cc ! b
| Enable Vec = 5.5V V=27V A
IH A B, C cc = o . | = < ; »
Enable -0.05 -0.05
| Vi =558V, Vi =04V A
I A B, C cc : —0.05 ~0.05 m
Vce = 55V, Vg = 226V -30 -112 | -30 -112 mA
Icc . Vee =565V 16 16 mA
TAll typical values are at Ve = 5V, Tp = 25°C.
iThe 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)
Vee =45Vte55YV,
CL = 50 pF.
FROM T0 R = 500 Q,
PARAMETER UNIT
{INPUT) {OUTPUT) TA = MIN to MAX
SN54AS137 SN74AS137
MIN TYPT Max | MIN TYPT MAX
t .6 6.6
PLH A8 C \ 5 ns
tPHL 7.1 7.1
tPLH G2 - v 5.4 5.4 ns
tpHL 5.3 5.3
IPLH G1 Y 6.2 5.2 ns
tPHL 5.6 6.6
tPLH T Y 5.4 5.4 ns
PHL 5.3 5.3

TAll typical values are at Veg 5 V. Ta = 25°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
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TYPES SN54ALS138, SN64AS138, SN74ALS138, SN74AS138

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

02661, APRIL 1982 —-REVISED DECEMBER 1983

o Designed Specifically for High-Speed Memory
Decoders and Data Transmission Systems

SN54ALS138, SN54AS138 . . . J PACKAGE
SN74ALS138, SN74A5138 . . . N PACKAGE

® Incorporates 3 Enable Inputs to Simplify Cascading (TOP VIEW)

and/or Data Reception A Uss vee

® Package Options Include Both Plastic and Ceramic 8 [J2 1511 YO

Chip Carriers in Addition to Plastic and Ceramic DIPs _cO v

G2a[Ja 13 % Y2

® Dependable Texas Instruments Quality and Reliability G2 [s 121 v3

Gi[Js 110va

description y7 07 10vs

GND s o[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. When employed with high-speed
memories utilizing a fast enable circuit, the delay times of these
decorders and the enable time of the memory are usually less than

SNS4ALS138, SN54AS138 . . . FH PACKAGE
SN74ALS138, SN74AS138 . . . FN PACKAGE
(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
without external inverters and a 32-line decoder requires only one
inverter. An enable input can be used as a data input for

demuitiplexing applications.

The SN54ALS138 and SN54AS138 are characterized for

9 10111213
Mercae
~O0®©oWw
>z2>>

operation over the full military temperature range of ~55°C to
125°C. The SN74ALS138 and SN74AS 138 are characterized for

operation from 0°C to 70°C.

logic symbols (alternatives)

NC —No internal connection

‘ 8IN/OCT DMUX
a 1) s o (8) yo A o) B op 18} vo
@ |, g~V 2 |l P -ALIRV
7

(3} . 2z >“_3)vz o3 2 Py LI
12]

Py LRV a2 .
1)

) Y LA ry apfM

&1 {6) {10) {6 10}

- 5 P Y5 G1 " s g
EZA.—N EN sk {9) Y6 EzA(_h. sk {9) Y6
= (5 9 (5)

Gzp——Dx N SR G2 B
Pin numbers shown are for J and N packages.
Copyright © 1982 by Texas Instruments Incorporated
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TYPES SN54ALS138, SN54AS138, SN74ALS138, SN74AS138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

logic diagram (positive logic)

S1INJYI0 SV ANV SV H

A {1)
r = (14) vi
T\, (13 v2
SELECT B 2)
INPUTS | (12) va
DATA
OUTPUTS
. LA
»
c (3)
| = {10) vs
J (9) ve
Gan - = il v7
ENABLE G28 I -1
INPUTS i
(6)
G1
Pin numbers shown are for J and N packages.
FUNCTION TABLE
ENABLE SELECT
TP
INPUTS INPUTS OUTPUTS
G1 G2* | ¢ B A YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
X H X X X H H H H H H H H
L X X X X H H H H H H H H
H L L L L L H H H H H H H
H L L L H H L H H H H H H
H L L H L H H L H H H H H
H L L H H H H H L H H H H
H L H L L H H H H L H H H
H L H L H H H H H H L H H
H L H H L H H H H H H L H
H L H H H H H H H H H H L
*G2 = G2A+G28
absolute maximum ratings over operating free-air temperature range {unless otherwise noted]
Supply VOtage, VO .+ o o e 7V
INPUt VOITAgE . . . . . . e e 7V
Operating free-air temperature range: SN54ALS138, SN64AS138 . ................... —55°C to 125°C
SN74ALS138, SN74AS138 . .. .............. ... .... 0°C to 70°C
Storage tempPerature 1NGE . . . . . . oot vttt e e e e —-65°C to 150°C
2-114
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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 \
VL Low-ievel input voltage 0.8 0.8 \
IoH High-leve! output current -0.4 -0.4 mA
loL Low-level output current 4 8] mA
Ta Operating free-air temperature -55 125 0 70 eC

electrical characteristics

over recommended operating free-air temperature range

{unless otherwise noted)

SN54ALS138 SN74ALS138
PARAMETER TEST CONDITIONS UNIT
MIN TYPT  MaX | MIN TYP! max
VIK Ve = 4.5V, lj = —18 mA -1.5 -1.5 N
VOH Ve =45Vto65V, Igy = ~0.4 mA Veg-2 Vee-2 \
v Vee = 45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
oL Voo = 45V, loL = 8 mA 035 05
] Vee = 5.6V, Vi=7V 0.1 0.1 mA
[T} Vee = 5.5V, V=27V 20 20 wA
L Vegg =558V, Vi =04V -0.1 -0.1 mA
0¥ Vee = 5.5V, Vo = 225V -30 -112 | -30 -112| mA
Ice Vee = 65V 5 10 5 10| mA
tal typical values are at Vo = 5V, Ty = 26°C.
*The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, 1gg.
W
=
) >
switching characteristics {see Note 1) (&)
Vge =45Vt b6V, E
CL = 50 pF, o
FROM TO RL = 500 0. [75]
PARAMETER UNIT
{INPUT) {OUTPUT) Ta = MIN to MAX [~ ¢
SN54ALS138 SN74ALS138 a
MIN MAX | MIN MAX 2
PLH 6 27 6 22
A, B, C Any Y ns
PHL n ) 22 6 18 <
tPLH r) 20 ) 17 n
Enable Any Y ns |
tPHL 5 20 5 17 <
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
283
TExas 2-115
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN54AS138, SN74AS138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

recommended operating conditions

SN54AS138 SN74A5138 uNIT J
MIN NOM MAX MIN NOM MAX

Vcc  Supply voltage 4.5 5 55| 45 5§ 55| v |
VIH____ High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current -2 -2| mA
oL Low-level output current 20 20| mA
Ta Operating free-air temperature -55 125 o] 70 °Cc

electrical characteristics

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

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

SN54AS138 SN74AS138
PARAMETER TEST ITH UNIT
E EST CONDITIONS MIN TyPT MAX | miN  TYPT mAX J
ViK Ve = 45V, I = =18 mA \
VOH Vee =45Vtob86YV, Igy = -—2mA Vee-2 Vee-2 \
Vor Vee =45V, oL = 20 mA 0.35 0.5 0.35 0.5 \J
[} Vee = 6.6V, Vi=7V mA
WH Vge = 5.5V, V=27V wA ]
i Vge = 55V, V=04V mA
o+ Vce = 5.5V, Vo = 2.25 V - 30 -112 | -30 -112 [ mA
Icc Vee =658V 13 13 mA
TAll typical values are at Vec =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.

5 switching characteristics (see Note 1)

> Ve =45Vtob55YV,

2 Cp = 50 pF,

O PARAMETER FROM o = 500, uNIT

(INPUT) (OUTPUT) = MIN to MAX
> ' SN54A5138 SN74AS138
("] MIN TYPT mAx | MIN TYPT maAX
1 5.6 5.6
) PLH A.B.C Any Y ns
=) tPHI. 6.1 6.1
1 5.8 5.8

(9] PLH Enable Any Y ns

cC tPHL 5.5 5.5

P—

a TAll typical values are at Ve = 5V, Ta = 25°C.
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comaing information on & product under
2-116 m—nhmlrmmmhmw
change or discontinue this

TEXAS
INSTRUMENTS

product without notice.

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265

1282



*1283

TYPES SN54ALS139, SN54AS139, SN74ALS139, SN74AS139
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

D2661, APRIL 1982 REVISED DECEMBER 1983

Designed Specifically for High-Speed Memory
Decoders and Data Transmission Systems

Incorporates 2 Enable Inputs to Simplify Cascading
and/or Data Reception

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

Dependable Texas Instruments Quality and Reliability

description

The ‘ALS139 and ‘AS139 circuits are designed to be used in high-
performance memory-decoding or data-routing applications
requiring very short propagation delay times. In high-performance
memory systems, these decoders can be used to minimize the
effects of system decoding. When employed with high-speed
memories utilizing a fast-enable circuit, the delay times of these
decoders and the enable time of the memory are usually less than
the typical access time of the memory. This means that the
effective system delay introduced by the Schottky-clamped
system decoder is negligible.

The ‘ALS139 and ‘AS139 are comprised of two individual two-
line to four-line decoders in a single package. The active-low
enable input can be used as a data line in demultiplexing
applications. These decoders/demultiplexers feature fully buffered
inputs, each of which represents only one normalized load to its
driving circuit. All inputs are clamped with high-performance
Schottky diodes to suppress line-ringing and simplify system
design.

The SN54ALS139 and SN54AS139 are characterized for
operation over the full military temperature range of —55°C to
125°C. The SN74ALS139 and SN74AS139 are characterized for
operation from 0°C to 70°C.

togic symbols (alternatives)

w21, x 9 4vo
13—‘3)__ 2 1 5 i1
AL by L
3>i-|y3

. b (12
= 13) Pt 2v1
28 —— b (10) 2v2
AL SLIPY.

Pin numbers shown are for J and N packages

SN54ALS 139, SN54AS139 . . . J PACKAGE
SN74ALS139, SN74AS139 . . . N PACKAGE

SN54ALS139, SNB4AS139 . . . FH PACKAGE
SN74ALS139, SN74AS$139 . . . FN PACKAGE

i
1Y0
NC
1Y1
1Y2

(TOP VIEW)
1§E1U16:]Vcc
1A[2 5[] 2G
B3  1a[J2a
1vo[a 13%23
1Y1E5 12[]2Y0
1wva2[0e 11[J2v1
1¥3([7  w[J2v2
GND s g[]2vY3

(TOP VIEW)

<0
-
3 2

4
s
13
N7
18
a
—
™ O
> 2
- O

Q

Z

-
1

-
Q
z

&)
o
]
2019
18[] 2A
1728
16 [[NC
15[]2Y0
14 ] 21

10 111213

2y2(]

[
(3
>
o~

NC — No internal connection

- O

[

(4}
1Y0

5|
{5t 1wt
h(_G)-wz

S

2A 14

{13
p- )

. {15)
zc—‘%

b, (12 2v0

(1 2v1
E {10) 2v2

SELIPWN

ALS AND AS CIRCUITS H

This document contains information on a product under
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TYPES SN54ALS139, SN54AS139, SN74ALS139, SN74AS139
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

FUNCTION TABLE
INPUTS

ENABLE | SELECT OUTPUTS
(] B A YO Y1 Y2 Y3
H X X H HHH
L Lt L HHH
L L H HLHH
L H L H HLH
L H H H HHL
functional block diagram (positive logic)
4 ~
] “ 1vo
ENABLE1G—‘ic{\/ (5)
| 1Y1
L
] 6) 1ys
1A (2) b
SELECT [va)
INPUTS ] o (3) D 1Y3
DATA
OUTPUTS
(15
ENABLE 28 ﬂ—’-c% | {11)
.| 2Y1
"_D)“—O)-zvz
(14)
A 4 >—Tab
SELECT (9) v
13 2Y3
INPUTS 2B( ) D D )

S1INJdID SV ANV SV !

Pin numbers shown are for J and N packages.

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

SUPPly VOIAGE, VCC - - - o o o ottt e e 7V
INpUt voltage . . . . . e e 7V
Operating free-air temperature range: SN54ALS139, SNB4AS139 ... .. ... ............ —-55°C to 125°C

SN74ALS139, SN74AS138 .. ... ... ... ... 0°C to 70°C
Storage temperature FANGE . . . . . .ottt e

2-118
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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 3
VIH High-level input voltage 2 2 A
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current -0.4 ~0.4 | mA
lou 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)

SN54ALS139 SN74ALS139
PARAMETER TEST CONDITIONS T UNIT
MIN TYPT MAX MIN TYP MAX
VIK Ve =45V, I = ~18 mA -1.5 ~1.5 \
VOoH Ve =45Vtob5bV, Igy = -0.4 mA Veg -2 Vee-2 \
v Vee = 45V, loL = 4 mA 0.25 0.4 0.25 0.4 v
oL Vee = 45V, loL = 8 mA 035 05
[] Vee = 5.5V, V=7V 0.1 0.1 mA
[[T%} vee = 5.5V, V) =27V 20 20 rA
iL Vee = 5.5V, V| = 0.4V -0.1 ~0.1| mA
¥ Vce = 55V, Vg = 226V -30 -112 | -30 -112 mA
Ice Vee = 5.5V 4.5 4.5 mA
TAll typical values are at Vgg = 5V, Ty = 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. w
=
=
switching characteristics (see Note 1) g
Vegg =45V1055YV, 6
CL = 50 pF,
FROM T0 = : 7))
PARAMETER N R - 5002 UNIT <
(INPUT) (OUTPUT) Ta = MiN to MAX
SN54ALS139 SN74ALS139 0
MIN TYP' MAX | MIN TYP' MAX 2
1 1
PLH AorB Y 10 0 ns <
tPHL 10 10 7
1] = 8 8
PLH & v ns -
tPHL 8 8 1<
TAll typical values are at Vog = 5V, Ty = 26°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
Additional information on these products can be obtained from the factory as it becomes available.
1283
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TYPES SN54AS139, SN74AS139
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

recommended operating conditions

SN54AS139 SN74AS139 UNIT
MIN NOM MAX | MIN NOM MAX

vee Supply voltage 4.5 5 5.5 4.5 5 5.5 A
Vi High-level input voltage 2 2 v T
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
Ta Operating free-air temperature -85 128 4] 70 °C

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

PARAMETER TEST CONDITIONS SNS4AS139 SN74AS139 UNIT
MIN TYPT max | MmN TYPT  mAX

ViK Veg = 4.5V, I = -18 mA ~1.2 -1.2| v
VoH Vcg =45Vto55YV, IgH = =2 mA Vec-2 Vee-2 v
VoL Vee = 4.5V, gL = 20 mA 035 0.5 035 05| V
[ Vee = 5.5V, Vi=7V 0.1 0.1 mA
I vce = 5.5V, Vi =27V 20 20| wA
L Veg = 5.5V, V) =04V -0.5 -05| mA
1o} Vee = 5.5V, Vg = 225V -30 -112 | -30 -112[ ma
Icc Veg = 5.5V 13 13 mA

tAl typical values are at Voo = BV, Tq = 25°C.
- $The output conditions have been chosen ta produce a cutcent that closely approximates one half of the true short-circuit output current, lpgg.

N

5 switching characteristics (see Note 1)
> Vee = 45V1055V,
=z CL = 50 pF,
FROM TO R = 0 Q,
v PARAMETER L - 50 uNIT
{INPUT) {OUTPUT} Ta = MIN to MAX
p - : SN54A5139 SN73A5139
() MIN TYPT MAX | MIN TYPT MAX
1) 5.5 .5
9 PLH AorB Y 8 ns
- tPHL 6 6
O tPLH G Y 55 55 ns
[ tPHL 5 5
- Al typical values are at Voc = 5V, Ta = 25°C.
m NOTE 1: For load circuit and voltage waveforms, see page 1-12.
Additional infor ion on these prod! can be obtained from the factory as it becomes available.
1283
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1283

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

D2661, APRIL 1982 —REVISED DECEMBER 1983

® 8-Line to 1-Line Muitiplexers
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/muitiplexers provide full binary
decoding to select one of eight data sources. The strobe input (_G—)
must be at a low logic level to enable the inputs. A high level at
the strobe terminal forces the W output high and the Y output
low.

The SN54ALS151 and SN54AS151 are characterized for
operation over the full military temperature range of —55°C to
125°C. The SN74ALS151 and SN74AS151 are characterized
for operation from 0°C to 70°C.

SN54ALS151, SN54AS151 . . . J PACKAGE
SN74ALS151, SN74AS151 . . . N PACKAGE

(TOP VIEW)
o3t Wiedvee
p2[]2 1s[ID4
p1[]s 1al[lDS
DOEA 13[] D6
vy[ds 12dDp7
wlls n[la
G 10%B

GNDL |8 gl jC

SN54ALS151, SN64AS151 . . . FH PACKAGE
SN74ALS151, SN74AS8151 . . . FN PACKAGE
{TOP VIEW)

n
}—
S
FUNCTION TABLE NC —No internal connection g
INPUTS OUTPUTS G
SELECT STROBE v W logi bol
c B A G 0gic symbol 7))
X X X H L H g
L L L L DO DO fa)
L L H L D1 D1 - MuX >
L H L L p2 ©Z rrrem i q
L H H L p3 B3 Ave 1% e
—_— B G w
H L L L D4 D4 ¢ {9) 2 7 a
H L H L Ds D5 po & o <
H H L L D6 D6 o B 3 LI
H M H L D7 D7 b2 :i:: 2 | LI
= high level, L = low level, X = irrelevant D3 5) 3
DO, Dt ... D7 = the level of the D respective input D4 1) | 4
D5 | &
e
D7 ) 7
Pin numbers shown are for J and N packages.
Copyright © 1982 by Texas Instruments incorporated
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TYPES SN54ALS151, SN64AS151, SN74ALS151, SN74AS151
1 OF 8 DATA SELECTORS/MULTIPLEXERS

logic diagram (positive logic)

5. >

.. _(4)
Do §_\
=
{3)
D1 h
(2)
D2 h
" Bl
DATA
INPUTS 04 {15} . —
1
(14)
D5 1
= )
{13) —
> A
(12)
D7 .
> ~ —
r -
o At P
> —
DATA {10)
% SELECT B —[>F
(BINARY) o
> o2
7) L -
(®) _
— Pin numbers shown are for J and N packages.
3
e
_—" absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
v -

Supply voltage, Vi
Input voltage

SN74ALS151, SN74AS151

Storage temperature range

(5)
{6)

Operating free-air temperature range: SN54ALS151, SN64AS1561 . . . .. ... ... ... ....... -55°Cto125°C
0°Cto70°C
................................................ ~65°Cto 150°C

i TeEXAas
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TYPES SN54ALS151, SN74ALS151

1 OF 8 DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN54ALS151 SN74ALS151

MIN NOM MAX MIN NOM MAX UNIT
Ve 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
loH High-leve! output current -1 ~-2.6 | mA
lot Low-level output current 12 24 | mA
Ta Qperating free-air temperature - 55 125 Q 70 °C

electrical characteristics over recommended operating free-air temperature range

{unless otherwise noted)

SN54ALS151 SN74ALS151
PARAMETER TEST CONDITIONS T UNIT
MIN_TYPT mAX | MIN TYPT MAX
VIK Vee = 45V, I = —18 mA -1.5 -1.5 \
Vee = 45V1065V, gy = —04mA Veg-2 Voo -2
VoH Vee = 45V, loH = —1 mA 2.4 3.3 \%
vee = 45V, IpH = —2.6 mA 2.4 3.2
v Vee =45V, IoL = 12 mA 0.25 0.4 0.25 0.4 v
oL Vee = 4.5V loL = 24 mA 035 05
I Vee = 5.5V, Vi=7V 0.1 0.1 mA
[T} Vee = 55V, V=27V 20 20 pA
L Vee = 556V, Vi =04V -0.1 -01 mA
lot Vee = 5.5V, Vp = 225V -30 -112 | -30 -112 | mA
Ice Vee = 5.5V, Inputs at 4.6 V 7.5 12 7.5 12 mA
TAIl typical values are at Vo = 5V, Ta = 25°C.
1The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, Igs. w
b=
switching characteristics {see Note 1) 5
Vee = 45Vt 5.5V, (&]
CL = 50 pF, o«
FROM TO0 Ry = 500 0,
PARAMETER L onr | O
{INPUT) (OUTPUT) Ta = MIN to MAX »n
SN54ALS151 SN74ALS151 <
MIN MAX | MIN MAX
1] 4 21
PLH A, B, orC Y 4 18 ns o
tPHL 8 28 8 24 2
t 24
PLH A, B, or C w ? 28 ! ns <
tPHL 7 26 7 23 7]
t 3 12 10
PLH Any D y 3 ns ~
tPHL 5 18 5 15 g
1 3 18 3 15
PLH Any D w ns
tPHL 4 18 4 15
t, — a4 21 4 18
PLH G Y ns
tPHL 4 23 4 19
1| — 5 23 19
PLH G w S 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

SN54AS151 SN74AS151 UNIT
MIN NOM  MAX | MIN NOM MAX

Vee | Supply voltage 4.5 5 5.5 4.5 5 5.5 A\
ViH High-level input voitage 2 2 \
ViL Low-level input voltage 0.8 0.8 \
loH High-level output current -12 -15 mA
loL Low-level output current 32 —48 mA
Ta Operating free-air temperature - 55 125 o] 70 °C

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

S1INJYID SV ANV STV !

SN54AS151 SN74AS151
PARAMETER TEST CONDITIONS UNIT
sTC o MIN TYP! MAX | MIN_TYPT MAX
ViK Vgg = 4.5V, Iy = —18 mA -1.2 -1.2 \'
Ve =45V1055V, igg= -2mA Vee-2 Vee -2
VoH Vee =45V, IoH = —12 mA 2.4 3.2 \%
Vee = 45V, IoH = —15 mA 2.4 3.3
V, =45V, = 32 mA 0.25 0.5
VoL cC 5V oL m. v
Vee =45V loL = 48 mA 0.35 0.6
A, B, orC 0.2 0.2
[ \ =55V, V=7V A
' [Allothers cc =7 X o1 | ™
A, B, orC 40 40
| Vv =55V, Vy =27V A
I All others ce ! 20 20 #
A, B orC -0.6 -0.6
| — v =55V, V) =04V A
L All others cc 1=9 -0.3 -0.3 ™
ip# Vee = 5.5V, Vo =225V -30 -112 | -30 -112 mA
Ice Vee =556V, 26 26 mA
TAll typical values are at Vo = 5V, Tp = 25°C.
+The output conditions have been chosen 1o produce a current that closely approximates one haif of the true short-circuit output current, 1gg.
switching characteristics {see Note 1)
Veec =45Vtob5bYV,
Cp = 50 pF,
FROM T R = 500 2,
PARAMETER 0 L UNIT
(INPUT) {OUTPUT!} Ta = MIN to MAX
SN54AS$151 SN74AS151
MIN_TYeT MAX [ MiN TYPT maAX
tPLH 5 5
Y
TPHL A, B orC = = ns
1] 4.5 4.5
PLH A, B, orC w ns
tPHL 4.5 4.5
3
PLH Any D v 3 ns
tPHL 4 4
PLH 3 3
Any D w ns
tPHL ny 2.5 2.5
- 5
tPLH I v 5 ns
tPHL 5 5
. 4.5
PLH | I w 4.5 ns
tPHL 4.5 4.5
YAl typical values are at Vee = 85V, Tp = 256°C.
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
PRODUCT PREVIEW 1283
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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 SN74AS153
are characterized for operation from 0°C to 70°C.

FUNCTION TABLE

SELECT

INPUTS DATA INPUTS STROBE | QUTPUT
8 A cO C1 Cc2 c3 G Y
X X X X X X H L
L L L X X X L L
L L H X X X L H
L H X L X X L L
L H X H X X L H
H L X X L X L L
H L X X H X L H
H H X X X L L L
H H X X X H L H

Select inputs A and B are common to both sections.

SNB4ALS153, SN64AS163 . . . J PACKAGE
SN74ALS1563, SN74AS8153 . . . N PACKAGE
(TOP VIEW)

16 v Us]J vee
8 [ 1s[] 2G
1c3 [ 10 A
1c2 wgzcs
1c1 [ 12[] 2Cc2
1c0 [] 11[J 2¢c1

10[] 2c0

1v [
GND 9] 2y

W N0 U s WN

.

SN54ALS153, SN64AS153 . . . FH PACKAGE
SN74ALS153, SN74AS81563 . . . FN PACKAGE
{TOP VIEW)

NC — No internal connection

logic symbol
((12)4) | ¢ >G—
h'
L
MUX
PrRALIN S I
1co & 0 -
1c1 & ? — v
1C2 a 2
Ry m—
25 15 p)
{10)
xo 9
2 % —2 2y
2c2 (1
203 13

Pin numbers shown are for J and N packages.

Texas
INSTRUMENTS
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TYPES SN54ALS153, SN54AS153, SN74ALS153, SN74AS1563
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS

logic diagram (positive logic}

~ (1)

_ as)
26 —4|>

Pin numbers shown are for J and N packages.

16
¢
1co L& -
¢
(5) ~
e (7} QuTPUT
DATA 1 = 1Y
4
1c2 A - -
(L¢3
r (2)
8 4
SELECT
(14)
N
10
> “2co 12 q
r 4
(72
(11
> 2c1 .
2 3
v DATA 2 1 (9) OUTPUT
12) 2y
> 2c2 1
3
m [
(13)
Q [ 2¢3 4
e o 1
O
=
-
w

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

SuPPlY YORAGE, VT  « - o o oo e 7V
INPUEVOITAGE . . . . o o e 7V
Operating free-air temperature range: SNB4ALS153,SN54AS153 ... ... ... ... ...... -55°Cto125°C
SN74ALS163,SN74AS153 . . ... ... ... ... 0°Cto70°C
Storage temperatur@ ranNge . . . . . . . . oot -65°Cto150°C
2-126 Texas
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TYPES SN54ALS163, SN74ALS153
DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN64ALS153 SN74ALS153 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
r_I(v)H High-level output current -1 -2.6 mA
oL Low-leve! output current 12 24 mA
TA Operating free-air temperature -556 1256 ] 70 °C

electrical characteristics over recommended operating free-air temperature range

{unless otherwise noted)

SN54ALS153 SN74ALS153
PARAMETER TEST CONDITIONS UNIT
€ s D MIN TYPT MAX | MIN TYPT mMAX
VK Vee =45V, | = —18 mA -1.5 -1.5 v
Vgg =45VtobbV, gy = -04mA Vee-2 Vee-2
VOH Vee =45V, lor = -1 mA 2.4 3.3 v
Vee = 45V, loH = —2.6 mA 2.4 3.2
v Vee = 45V, oL = 12 mA 0.25 0.4 025 0.4 v
oL Voo = 45V oL = 24 mA 035 05
] Vec = 6.5V, V=7V 0.1 0.1 mA
9] Veeg = 5.5V, Vi =27V 20 .20 rA
L Vge = 6.6V, Vi =04V -0.1 -0.1 mA
ot Vee = 55V, Vg = 225V -30 -112 | -30 ~112 mA
icc Vge = 55V, All inputs at 4.5 V 7.5 14 7.5 14 mA
YAl typical values are at Vee = BV, 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, ing. l"'
0
switching characteristics (see Note 1) 6
Vg = 45Vtob5YV, 7
Cp = 50 pF, <
FROM TO Ry = 500 Q.
PARAMETER UNIT
(INPUT) {OUTPUT) Ta = MIN to MAX ()
SNE4ALS153 SN74ALS163 Z
MIN MAX | MIN MAX <
1 25 5 1
PLH AorB v 5 A s | N
tPHL 5 25 5 21 -
t 3 12 3 10
PLH Data (Any C) Y ns <
tPHL 4 18 4 16
1
PLH G v 5 22 5 18 s
tPHL 5 22 5 18
NOTE 1: For load circuit and voltage waveforms, see page 1-12.
1283
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TYPES SN54AS153, SN74AS8153

DUAL 1 OF 4 DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN54AS153 SN74AS153 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 T‘
ViL Low-level input voltage 0.8 0.8 \

loH High-level output current -12 -15 mA l
loL Low-level output current 32 48 ﬁ
Ta Operating free-air temperature -55 125 o] 70 g

electrical characteristics over recommended operating free-air temperature range

{unless otherwise noted)

SN54AS8153 SN74AS1
PARAMETER TEST CONDITIONS T 4AS153 UNIT
MIN TYPT MAX | MIN TYPT mMAX
VIK Vee =45V, I = —18 mA -1.2 -1.2 A
Ve = 45Vtob5V, Ign = -2mA Vee -2 Vee -2
VOH Vee = 45V, IoH = - 12 mA 2.4 3.2 3
Vee = 4.5V, lon = - 15 mA 2.4 3.3
\ =45V, l = 32 mA 0.25 0.5
VoL cC OL v
Vege = 45V loL = 48 mA 0.35 0.5
A B 0.2 0.2
{ v =58V, V=7V
' [l others cc ! 01 o] ™
A B 40 40
| V =55V, V=27V A
IH R0 others cc ' 70 20 | *
I A 8 Vee = 5.5V V) =04V ! ! A
L Al others cec =22 == ~05 o5 | "
ot Vee = 5.5V, Vp = 226V -30 -112 | -30 -112 mA
QOutputs high 16 26 16 26
| Y =586V, A
cc ce Outputs low 21 33 21 33 | "
tai typical values are at Vo = 5V, T4 = 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.
switching characteristics {(see Note 1)
Vee = 45V 0 5.5 V, j
Cp = 50 pF,
FROM TO =
PARAMETER AL = 5004, uNIT
(INPUT) (OUTPUT) Ta = MiN to MAX
SN54AS5153 SN74AS153
MIN MAX | MIN MAX
t 4 .
PLH AorB Y 3 ! 3 12.5 ns
tPHL 3 12.5 3 11
1 8 2 7
PLA Data {Any C) Y 2 ns
PHL 2 8.5 2 8
1 - .
PLH g v 3 13 3 11.5 ns
tPHL 2 10 2 9

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

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

Dependable Texas Instruments Quality and
Reliability

description

These monolithic data selectors/multiplexers contain
inverters and drivers to supply full data selection to
the four output gates. A separate strobe input G)is
provided. A 4-bit word is selected from one of two
sources and is routed to the four outputs. The
‘ALS157 and ‘AS1567 present true data whereas the
‘ALS158 and ‘AS158 present inverted data to
minimize propagation delay time.

SNB4ALS’, SNG64AS’ . . . J PACKAGE
SN74ALS’, SN74AS’ . . . N PACKAGE

(TOP VIEW)
K/BE"U‘ISJVCC
1A[02  1s[0G
18[:3 14:]4A
1Y[Ja 13[J4B
2a0s 12004y
2B6[Je  11[]3A
2Y 17 10[] 38
GND s o[]3Y

SNS4ALS’, SN54AS’ . . . FH PACKAGE
SN74ALS’, SN74AS’ . . . FN PACKAGE

1283

{TOP VIEW)
The SN54’ family is characterized for operation over o
the full military temperature range — 55°C to 125°C. <20 U|
The SN74’ family is characterized for operation from ' ©
0°C to 70°C. ' 3 21
logi bol 184 18[] 4A
ogic symbols 1v[]s 17(] 48
*ALS157, ‘AS157 NCc(le 16 ] NC
2All7 15} ay
FRLLE . 28{]8 14 [} 3 2
as W lae 10 — 7
d TVt
2) 1— >Qau>m
mr‘ MUX (L NZZmm =
B —1 [G] —
15) =
2A (LI
T — NC — Noi ) (@]
B —— C — No internal connection
3 OO o e«
3y b=
s U0 I Q
an 108 na
g 03] FUNCTION TABLE 72
INPUTS OUTPUT Y <
DATA
STROBE | SELECT ‘ALS157 | ‘ALS158 Q
‘ALS158, ‘AS158 G aB A B | ‘AS157 | 'AS158 E
H X X X L ]
518 al ey L L L X L H (/)]
el __Jar L L H X H L E’
m I L
(2} L H X L L H
m — MUX 4
@ 1! LW L H X H H L
B r 1 L |
28— 7
2v
N
3A ———
N UL/
. 28| {12)
1 ay
. (13}
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)

"ALS157
12)
1A
(4)
(3) 1Y
18
(5)
2a
7)
(6 2v
28
L
{11)
3A
(9)
3y
5 10
[
(14)
aA
(12)
{13) 4y
4B s
— (18)
STROBE G ————————4
SELECT A/8
"ALS158
(2)
1A
4
13) @ Ly
1B
(5}
2A
7
2y
5 8
(an
3a
(10) B _av
3B
[
(14}
4A
{12)
(13) 4y
as
_ s )
STROBE G ——
SELECT A/8
Pin numbers shown are for J and N packages.
Texas
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TYPES SN54AS157, SN54AS158, SN74AS157, SN74AS158
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS

logic diagrams (positive logic)

1A (2)

‘AS157

18 3)

2A {5)

(6)

2B

11
3A(’

(10)

38

4A (14)

4B (13}

sTrose & 119

SELECT A/B

(2)

(1)

>

‘AS158

18 (3)

2A s}

28 6)

11
3A()

(10
38 !

4
4IA(1)

a8 (13}

11s)

STROBE G
(1)

SELECT A/B j

>

»—Do————

N

Pin numbers shown are for J and N packages.

—|>—

(12) ay

{12) av

ALS AND AS CIRCUITS H

1283
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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)

Supply voltage, VcC

Input voltage

Qperating free-air temperature range:

Storage temperature range

recommended operating conditions

SNB4ALS157, SNE4ALS158
SN74ALS157,SN74ALS158

7V

SNB4ALS157 SN74ALS157
SN54ALS168 SN74ALS158 UNIT
MIN NOM MAX [ MIN NOM MAX

Ve Supply voltage 4.5 5 5.5 4.5 5 5.5 v
VIH High-level input voitage 2 2 \"
VIL Low-level input voltage 0.8 0.8 \
‘oH 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 temperature range {(unless otherwise noted)

SNS4ALS157 SN74ALS157
PARAMETER TEST CONDITIONS SNS4ALS158 SN74ALS168 UNIT
MIN TYPT MAX | MIN TYP' MAX
ViK Vec = 4.5V, I = —18 mA -1.5 15 v
Vee = 45Vtob55V, gy = -0.4mA Vee-2 Vee-2
VoH Vce = 4.5V, IoH = -1 mA 24 33 v
Vge = 45V, IoH = —2.6 mA 2.4 3.2
Vor Vee = 4.5 V, oL = 12 mA 025 0.4 0256 0.4 v
Ve = 45V oL = 24 mA 035 0.5
Iy Vce = 5.5V, Vi=7V 0.1 0.1 | mA
IIH Vee = 5.5V, V=27V 20 20 A
I Voo = 5.5 V., V| = 04V 0.1 ~01 | mA
ot Vee = 6.5V, Vo = 225V -30 —112 | -30 —112 [ mA
lec "ALS157 Ve = 55V 7.8 7.8 A
"ALS158 ’ 2.3 23 ]

TAll typical values are at Veoe = 5V, Ta = 256°C.
$The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit current, lgs.

8
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TYPES SN54ALS157, SN54ALS158, SN74ALS157, SN74ALS158
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS

'ALS157 switching characteristics (see Note 1)

Ve =4.5VtebsV,
Cp = 50 pF.
FROM TO RL = 500Q,
UNIT
PARAMETER (INPUT) {OUTPUT) TA = MIN to MAX
SNS4ALS167 SN74ALS157
MIN TYPT max | MIN  TYPT MAX
tPLH AorB Y 3.5 3.5 ns
tPHL 5 5
tPLH = 6 6
Y
PhL A8 65 85 "
PLH I Y 6 8 ns
tPHL 6.5 6.5
‘ALS158 switching characteristics (see Note 1)
Vee =45Vto65Y,
€L = §0 pF,
FROM T0 Ry = 5009,
M UNIT
PARAMETER INPUT) {OUTPUT) Ta = MIN 10 MAX
SN54ALS158 SN74ALS158
MIN TYPT MAX | MIN TYPT mMAX
. .5
PLH AorB Y 35 3 ns
TPHL 5 5 (7]
tPLH =8 v s S ns E
tPHL 6.5 6.5 =)
tPLH - [ 6
G Y ns o
tpHL 6.5 6.5 [o'ss
-
T ANl typical values are at Vegg = 8V, Ta = 25°C. o
NOTE 1: For load circuit and voltage waveforms, see page 1-12. ‘n
E
1%2)
<
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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 voitage

Operating free-air temperature range: SN54AS157, SN64AS158

Storage temperature range

SN74A5157, SN74AS5158

recommended operating conditions

7V

SN54AS157 SN74AS157
SN54AS158 SN74AS158 UNIT
MIN NOM MAX | MIN NOM MAX

Vee  Supply voltage 4.5 5 5.5 4.5 5 5.5 \'
ViH High-tevel input voltage 2 2 v
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 [ 70 °C

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

SN54AS157 SN74AS157
PARAMETER TEST CONDITIONS SN54AS158 SN74AS158 UNIT
MIN TYP' MAX | MIN TYPT MAX
ViK Vee = 45V, = —18mA 1.2 ~1.2 v_]
> [Von Vec = 45Vtweb5V, IoH = —2mA Vec-2 vec-2 %
- VoL Vce = 4.5V, 1oL = 20 mA 0.35 05 0.35 05 v
@ I AB Vee =55V Vi=7V 0.2 L
> A, B, or G i 0.1 0.1
g hH :{BB‘ o e Vge = 6.5V, V=27V :g :g A
a e :TBB pr- Vee = 5.5V, V) = 0.4V —o‘:; —o.; mA
0§ Vee = 65V, Vo = 2.25V -30 -112 | -30 -112 | mA
Q [ _[rAsie Ve 55V 175 28 75 28 |
X | °C[ asiss cc==3v 6.6 225 156 225 |
8 YAl typical values are at Voe = 5V, Ta = 25°C.
— #The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit current,lgg.
-]
w
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TYPES SN54AS157, SN54AS158, SN74AS157, SN74AS158
QUADRUPLE 1 OF 2 DATA SELECTORS/MULTIPLEXERS

'AS157 switching characteristics (see Note 1)

Vec =45Vt 55V,
CL = 50 pF.
FROM TO RL = 500 @,
PARAMETE! N
R (INPUT) (OUTPUT) Ta = MIN to MAX UNIT
SN54AS157 SN74A$157
MIN MAX | MIN MAX
1 .
PLH AorB v 1 7.5 1 6 e
tPHL 1 6.5 1 5.5
% —
PLH AsB, % 2 12 2 LA
tPHL 2 12 2 10
1 — . .
PLH & v 2 12.5 2 10.5 ne
tPHL 2 8.5 2 7.5
‘AS158 switching characteristics (see Note 1)
‘ Vge = 45Vtob556YV,
Cp = 50 pF,
PARAMETER FROM o R = 500 9. uNIT
(NPUT) {OUTPUT) Ta = MIN to MAX
SN53AS1568 SN74AS158
L MIN MAX | MIN MAX
[! 1 1
PLH AorB v 6 A I
TPHL 1 5.5 1 4.5
[t — 2 1 2 .5
PLH A8 Y 9 ns on
PHL 2 11.5 2 10.5 d
tPLH = 2 8 2 6.5 —
G Y ns
tPHL 2 1.5 2 10 =
(&)
NOTE 1: For load circuit and voltage waveforms, see page 1-12. m
&)
2
(a]
2
n
2
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TYPES SN54ALS160A THRU SN54ALS163A, SN54AS160 THRU SN54AS163
SN74ALS160A THRU SN74ALS163A, SN74AS160 THRU SN74AS163
SYNCHRONOUS 4-BIT DECADE AND BINARY COUNTERS

D2861, APRIL 1982~REVISED DECEMBER 1983

Internal Look-Ahead for Fast Counting SNB4ALS’, SNB4AS' . . . J PACKAGE

. SN74ALS’, SN74AS’ . . . N PACKAGE
Carry Output for n-Bit Cascading (TOP VIEW)
Synchronous Counting RO TreN vee
Synchronously Programmable cwk [2 15% RCO
Package Options Include Both Plastic and g Ei :‘ i gA
Ceramic Chip Carriers in Addition to Plastic and el 3 A B
Ceramic DIPs 5 12lQc

pde ndap

Dependable Texas Instruments Quality and ENP []7 10[J ENT
Reliability GND [ {s 9] JLOAD

description

. SNG4ALS’, SNB4AS . . . FH PACKAGE
These synchronous, presettable counters feature an internal carry SN74ALS’, SNT4AS’ . . . 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 ol S 8 8
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 18{JQa
count-enable inputs and internal gating. This mode of operation Blls 170jag
eliminates the output counting spikes that are normally associated NC|]e 16 [INC
with asynchronous {ripple clock) counters. A buffered clock input cflv 15[JQc
triggers the four flip-flops on the rising (positive-going} edge of Dfls 14 [Jap

the clock input waveform. 910 111213

o
These counters are fully programmable; that is, the outputs may % % <2J 2 E
be preset 1o either level. As presetting is synchronous, setting W 9 w

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
regardiess of the levels of the enable inputs.

The clear function for the ‘ALS160A, ‘ALS161A, ‘AS160, and ‘AS161 is asynchronous and a low level at the clear
input sets alf four of the flip-flop outputs low regardiess of the levels of the clock, load, or enable inputs.

The clear function for the ‘ALS162A, ‘ALS163A, 'AS162, and ‘AS163 is synchronous and a low level at the clear
input sets all four of the flip-fiop outputs low after the next clock pulse, regardless 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
be accomplished with one external NAND gate. The gate output is connected to the clear input to synchronously
clear the counter to 0000 (LLLL).

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional
gating. Instrumental in accomplishing this function are two count-enable inputs and a ripple carry output. Both count-
enable inputs (ENP and ENT) must be high to count, and ENT is fed forward to enable the ripple carry output. The
ripple carry output (RCO) thus enabled will produce a high-level pulse while the count is maximum (9 or 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 regardiess of the level of the clock input.

These counters feature a fully independent clock circuit. Changes at control inputs (ENP, ENT, or LOAD) that will
modify the operating mode have no effect on the contents of the counter until clocking occurs. The function of the
counter {whether enabled, disabled, loading, or counting) will be dictated solely by the conditions meeting the stable
setup and hold times.

The 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 SN54ALS160A, SN54ALS162A, SN54AS160, SN54AS162
SN74ALS160A, SN74ALS162A, SN74AS160, SN74AS162
SYNCHRONOUS 4-BIT DECADE COUNTERS

logic symbols

‘ALS160A AND ‘AS160 DECADE
COUNTERS WITH DIRECT CLEAR

S1INJYID SV ANV STV !

'ALS162A AND ‘AS162 DECADE
COUNTERS WITH SYNCHRONOUS CLEAR

- CTRDIV10 . CTRDIV10
TR — cT=0 ClR ——f 5¢T=0
-— {9} -_L- (9)
LOAD | M1 LOAD M1
(10 M2 s RCO 10 M2 19 rco
ENT Fa G3 3¢T=9 [ ENT l;)l—-q G3 3CcT=9
ENP —'2—— G4 ENP { | Ga
CLK 2 C5/2,3,4+ E CcLK (2 C5/2,3,4+
{3) {14) 14
A 150 (1] 0a Al _fw o w LI,
{4} (13) (4) {13}
8 121 Qg B 121 Qg
{5} (12) (5) (12)
¢ L ¢ € @ fal %
0 ——] 18] ap D ] ap
'ALS160A and ‘AS160 logic diagram (positive logic)
LOAD = —
ent 10 — 1St peo
ENP (7)
VA
crk-2 o——
{14)
—-o=>C1 L———— Qp
— 10
—a R
A (3)
c1 {13} og
1D
bd p
s @) __T
y| c1 (12) o¢
1D
clst f qRr
—<b
<P
1
L der [ o
1D
LqRr
D {6) .l
s

‘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.
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TYPES SN54ALS161A, SN54ALS163A, SN54AS161, SN54AS163
SN74ALS161A, SN74ALS163A, SN74AS161, SNT4AS163
SYNCHRONOUS 4-BIT DECADE COUNTERS

logic symbols

‘ALS161A AND ‘AS181 BINARY
COUNTERS WITH DIRECT CLEAR

'ALS163A AND 'AS163 BINARY

COUNTERS WITH SYNCHRONOUS CLEAR

- CTRDIV16 . CTRDIV1E
CLR Wh‘ cv=0 CLR Fh 5CT=0
{0AD —t M1 LOAD —ﬁ M1
ao 1™ L% reo o 1™ acre1s p—t Ao
ENT ———] G3 3cT=15 EnT ] G3 :
ene 2 Ga enp —— Ga
cik 22— besiazas cLK LEC:S/Z},M
14) (1a)
A8 e o 19 oa A8 ) aa
{4) 13) (4) (13)
8 —— (21 o og B - {21 o Qg
¢ ::; ol v %€ ¢ :5: 4] TR
D (8] Qp D —— (8} Qp
'ALS163A and ‘AS163 logic diagram (positive logic)
ClR [4))]
LOAD ((:’&'
ENT (72 —————4 {15) RCO
ENP r‘ (ﬁ—/
cLk 2 Do
~ 4
10
A 3) —] j
=)
> C1 ﬂog
| 1D
B {4) D—I
] _ o 2o
= 1D
c 5) o—]
—p-
. c1 _tmoo
= 1D
D (6) F—]
—<p—

"ALS161A and ‘AS161 synchronous binary counters are similar; however the clear is asynchronous as shown for the ‘ALS160A and ‘AS 160 decade counters.

Pin numbers shown are for J and N packages.

TexAs
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS. TEXAS 75265

ALS AND AS CIRCUITS i

2-139



SLINJYID SV ANV STV !

2-140

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

illustrated below is the following sequence:

1. Clear outputs to zero {'ALS160A and ‘AS160 are asynchronous

2. Preset to BCD seven

3. Count to eight, nine, zero, one, two, and three

4. Inhibit

; 'ALS162A and ‘AS162 are synchronous)

FErrrrn

FEEEEE
|

Pt
I

8
DATA I 1““ —_
INPUTS : — —
e T i
I - —_— — —
)
[»] | I
[
)
CLK i
|
ENP 1 B !
[ | ) |
i | 1 e
ENT o ot
T T T )
—_ —
aa__ v | L[ L_J
| ]
| i ]
-—
@ __ _1_)
OUTPUTS ! !
i |
Q¢ _ v _ ﬂ
2O
w__ 1 v [
[
| |
RCO o
T |
| |

- - —

7 8 E:) 0
l COUNT INHIBIT
SYNC PRESET
CLEAR
ASYNC
CLEAR
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TYPES SN54ALS161A, SN64ALS163A, SN54AS161, SN54AS163
SN74ALS161A, SN74ALS163A, SN74AS161, SN74AS163
SYNCHRONOUS 4-BIT DECADE COUNTERS

typical clear, preset, count, and inhibit sequences
'ALS161A, ‘AS181, ‘ALS163A, ‘AS163

illustrated befow is the following sequence:
1. Clear outputs 