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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS
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description SPEED-POWER RELATIONSHIPS

Texas Instruments transistor-transistor-logic (TTL) % GF DIGITALICFAMILIES?
family of high-performance bipolar digital integrated 8 1000 e 5V e e nmsl 1
% . » o P . s b} —Ta=25°C constant speed-power product; H
circuits comprises five distinct series of compatible Ou 400 the lengths have no significance. H
product lines. These product lines offer the digital 2

systems designer a full spectrum of performance =

ranges in order to optimize system cost and perfor- ~‘-°n 100 \“‘

mance. The available choices range from the very high g =T RS Z;s':;);r;

. = | Series = 30 pl
performance of the Schottky-clamped functions for l; 40 2T N = [
systems operating typically up to 125 megahertz to = I ! 4 !li \\ 3 fi'-go‘;n)-

. s N 111

low-power functions with power consumption of ‘g B B NN Ry / s;".'.":'
only one milliwatt per gate. £ = == A CL - 25 pF

. . . a Q 4 2N
Typical characteristics of the five TTL series offered CEL_’
are shown in Table | and their respective speed/power g it

: : : inEi A o | [
relationships are illustrated in Figure A. 8 1

< 0.1 04 1 4 10 40 100

Typical Power Dissipation—mW
iTvpical saturated logic gate from the indicated families.

FIGURE A
TABLE 1-54/74 FAMILY TYPICAL SSI PERFORMANCE CHARACTERISTICS
GATES FLIP-FLOPS
Clock Input
SERIES Speed-Power | Propagation Power e
- . ; Frequency
Product Delay Time | Dissipation
Range
54LS/74LS 19 pJ 9.5 ns 2mW dc to 45 MHz
54L/74L 33pJ 33ns 1 mwW dc to 3 MHz
545/74S 57 pd 3ns 19 mwW dc to 125 MHz
64/74 100 pJd 10 ns 10 mW dc to 35 MHz
54H/74H 132pd 6ns 22 mW dc to 50 MHz

features
EASE OF SYSTEM DESIGN

Full compatibility provides choice from five distinct performance ranges
Broad range of functions are offered in each series
Diode-clamped inputs are provided on all high-performance functions
Terminated,controlled-impedance lines are not normally required with TTL
Low output impedance:

Provides low a-c noise susceptibility

Drives high-capacity loads

FULL COMPATIBILITY IS DESIGNED INTO TI TTL

All series are designed for single 5-volt power supply

All series provide one-volt or greater typical d-c noise margins
Power dissipation relatively insensitive to operating frequency
Switching times are guaranteed at full d-c loading

Compatible with most logic families such as DTL, MOS, CMOS

1076 'rlntagraud Schottky-Barrier diode-clamped
transistor is patented by Texas Instruments.

U8, Patent Number 3,463,970, TEXASl INSTRUMENTS

NCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

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

SERIES 54
54 FAMILY SERIES 54L | SERIES 54LS | SERIES 54LS | SERIES 54S
SERIES 54H
SERIES 74
74 FAMILY SERIES 74L | SERIES 74LS | SERIES 74LS | SERIES 74S
SERIES 74H UNIT
WITH WITH
DIODE EMITTER
INPUTS INPUTS
Supply voltage, Ve (see Note 1) 7 8 7 7 7 \
Input voltage 6.5 5.5 7 6.5 5.5 A"
Interemitter voltage (see Note 2) 5.5 5.5 5.5 5.5 \
Off-state (high-level) voltage applied | "06. 07 30
to open-collector outputs of SSI ‘16, "17, '26 15 Vv
circuits (see Note 3) Others 8 7 7 7
High-level voltage applied to a disabled 3-state output 5.5 5.5 5.5 5.5 \
Operating free-air temperature range 54 Family —551t0 125 °c
74 Family 0to 70
Storage temperature range —65 to 150 e

NOTES: 1.

the same |[AND or NAND gate in the functional block diagram.
3. Ratings for MS| parts are given on the individual date sheets,

unused inputs of positive-AND/NAND gates

For optimum switching times and minimum noise susceptibility, unused inputs of AND or NAND gates should be
maintained at a voltage greater than VQH min (see tables of electrical characteristics), but not to exceed the absolute
maximum rating. This eliminates the distributed capacitance associated with the floating input, bond wire, and package
lead, and ensures that no degradation will occur in the propagation delay times. Some possible ways of handling unused

inputs are:

a. Connect unused inputs to an independent supply voltage. Preferably, this voltage should be between VOH min and

Voltage values, unless otherwise noted, are with respect to network ground terminal.
2. This is the voltage between two emitters of a multiple-emitter transistor, This rating applies between inputs that go directly into

4.5 V. Series 54LS/74LS devices with diode inputs may be connected directly to V.

b. Connect unused inputs to a used input if maximum drive capability of the driving output will not be exceeded.
Each additional input presents a full load to the driving output at a high-level voltage but adds no loading at a

low-level voltage.

c. Connect unused inputs to Vg through a 1-k§2 resistor so that if a transient that exceeds the input maximum
rating should occur, the impedance will be high enough to protect the input. One to 25 unused inputs may be

connected to each 1-k2 resistor. Series 54LS/74LS devices with diode inputs may be connected directly to V.

d. Connect unused inputs to any fixed-high-level compatible output such as the output of an inverter or NAND gate

that has its input(s) grounded. Maximum high-level drive capability of the output should not be exceeded.

TeEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

input-current requirements

Input-current requirements reflect worst-case conditions over the specified recommended operating free-air temperature
and Vg ranges. The table below shows maximum input current requirements and nominal base resistor values for
standard loads in each TTL series. A standard load is defined as an input connected to a single emitter or diode that is
associated with a pull-up resistor having the value indicated in the table. However, some inputs are tied to more than
one input transistor (or diode), or the base-resistor values of some inputs have been changed either to reduce
input-current requirements or to improve performance. Therefore, the input-current requirements may vary. Consult
the electrical characteristics table for the particular device type to determine the input-current requirements of each
input.

STANDARD INPUTS (ONE LOAD)

SERIES NOMINAL VALUE OF MAXIMUM HIGH-LEVEL MAXIMUM LOW-LEVEL
INPUT PULL-UP RESISTOR INPUT CURRENT INPUT CURRENT

54/74 4 kQ 40 pA —1.6 mA
54H/74H 2.8 k2 50 uA —2mA
54L/74L1 40 kQ2 10 uA —-0.18 mA

8 kQ2 20 uA —0.8 mA
541L.S/74LS 18k 20 uA —0.4 mA
545/74S 2.8k 50 uA —2mA

iseries 54L/74L has two different types of standard inputs as shown.

Since low-level input current is primarily a function of the input base resistor, two or more inputs of the same NAND
or AND gate may be tied together and still be considered one load at a low logic level, but at a high logic level, each
input is an additional load. u

Currents into input terminals are specified as positive values. Arrows on the d-c test circuits indicate the actual direction
of current flow.

drive capability

The maximum value of Ig|_ given under “recommended operating conditions” reflects the ability of an output to sink
current from a number of loads at a low voltage level and maximum |QH reflects the ability to supply current at a high
voltage level. Each standard output at a low level is capable of sinking current from 10 standard loads of its own series
(20 standard loads for Series 74L and 74LS), and at a high level is capable of supplying current to either 10 or 20 loads
of its own series. The fan-out of 20 at a high logic level makes it possible to tie as many as 10 unused inputs of NAND or
AND gates to used inputs of the same gates (as mentioned under input-current requirements)without exceeding the fan-
out capability of the output driving 10 used inputs. Certain outputs are designed for special applications and have
greater or lesser drive capability: See the recommended operating conditions for each type.

The loads may be intermixed in any desired combination so long as the load totals for || and lj_ are less than the
maximum recommended values of IgH and 10L, respectively, for the driving circuit.

1076
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4Y 48 AA GND 38 3A 3y
" 13 12 n 0 9 8
QUADRUPLE 2-INPUT
POSITIVE-NAND GATES ; g
positive logic: I
Y = AB THeHsHsFsHe 7
A 1B 1Yy 2A 2B 2V GND 1A 18 1Y Vec 2Y 2A 28
SN5400 (J) SN7400 (4, N) SN5400 (W)
SN54H00 (J) SN74H00 (J, N) SN54H00 (W)
SN54L00 (J) SN74L00 (J, N) SN54L00 (T)
See page 6-2 SN54LS00 (J, W)  SN74LS00 (J, N)
SN54S00 (J,W)  SN74S00 (J, N)
QUADRUPLE 2'INPUT Vi 4y 48 4A 3y 38 3A 4y 48 4A GND 38 3A 3Y
POSITIVE-NAND GATES widupriinijel jsi s LICL 2L SIS LISLISL
WITH OPEN-COLLECTOR OUTPUTS ; é E
positive logic: i i E ,—g‘
Y =AB 1[HeHsH«eHsHs[ 2 THzH:sH«AsHe [
v 1A 1B rid 2A 28 GND 1A 1B 1v Vee 2Y 2A 2B
SN5401 (J) SN7401 (J, N) SN5401 (W)
SN54LS01 (J, W) SN74LSO01 (J, N) SN54HO1 (W)
SN54L01 (T)
Vi 48 4A 4y 38 3y
“ 3 12 n 0 [ ] 1 ]
1 2 3 4 5 [ ] 7
1A 1B v 2A 28 2y GND
SNS4HO1 (J)  SN74HO1 (4, N)
See page 64
QUADRUPLE 2-INPUT e I L T S Fe o T e 1Y
POSITIVE-NOR GATES [ r T ] !
positive logic: _j:1 ;
Y = A+B
1 2 3 4 5 L] 7 1 2 ;| 4 1] [ ] ?
1w 1A 1B 2y 2A 2B GND 1A 1B v Vee 2y 2A 28
SN5402 (J) SN7402 (J, N) SN5402 (W)
SN54L02 (J) SN74L02 (J, N) SN54L02 (T)
See page 6-8 SN54LS02 (J, W)  SN74LS02 (J, N)
SN54S02 (J, W)  SN74S02 (J, N)

107¢

TExAs lNSTRUJ\A ENTS

INCORPORATE
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222




54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

QUADRUPLE 2-INPUT
POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

03

positive logic:

Y = AB A 1B 1Y 2A 2B 2Y GND
SN5403 (J) SN7403 (J,N)
SN54L03 (J) SN74L03 (J, N)

See page 6-4 SN54LS03 (J,W) SN74LS03 (J, N)
SN54S03 (J, W) SN74S03 (J, N)

Vi 6A 6Y 5A 5Y 4A 4y 1Y 6A 6Y GND 5Y 5A  4Y
HEX INVERTERS " nu_jn2 n L 9 L] “ 13 2 n 0 ] (]

04 SO g
o [{>‘1 P [.Dj. | < P

2 Bekinkikiniiniipki
1A v 2A 2y 3A 3y GND 1A 2y 2A  Vce 3A 3y 4A
SN5404 (J) SN7404 (J, N) SN5404 (W)
SN54H04 (J) SN74H04 (J, N) SN54H04 (W)
SN54L04 (J) SN74L04 (J, N) SN54L04 (T)

SN54LS04 (J,W) SN74LS04 (J,N)

See page 6-2
SN54S04 (J, W) SN74S04 (J, N)

BY 5A 5Y 4A 4y 1Y 6A 6Y GND 5Y 4y

|8

HEX INVERTERS
WITH OPEN-COLLECTOR OUTPUTS

positive logic:
Y=A Tz Jess[?
1A v 2A 2y 3A 3¥ GND 1A 2y 2A Ve 3A 3y 4A
SN5405 (J) SN7405 (J, N) SN5405 (W)
SN54HO05 (J) SN74H05 (J, N) SN54H05 (W)
See page 6-4 SN54LS05 (J, W) SN74LS05 (J, N)

SN54S05 (J, W) SN74S05 (J, N)

HEX INVERTER BUFFERS/DRIVERS
WITH OPEN-COLLECTOR
HIGH-VOLTAGE OUTPUTS

positive logic:
Y=A

See page 6-24

SN5406 (J, W) SN7406 (J, N)

1076
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

HEX BUFFERS/DRIVERS
WITH OPEN-COLLECTOR
HIGH-VOLTAGE OUTPUTS

07

positive logic:
Y=A

See page 6-24

Vec 6A  BY 5A  5Y 4A Ay
" 13 2” n 0 9 8

SIS
N

1A v 2A

SN5407 (J, W)

2y 3A 3¥ GND

SN7407 (J, N)

QUADRUPLE 2-INPUT
POSITIVE-AND GATES

positive logic:
Y = AB

See page 6-10

1A 18 1y 2A 2B 2Y GND

SN5408 (J, W) SN7408 (J, N)
SN54LS08 (J, W) SN74LSO08 (J, N)
SN54S08 (J, W) SN74s08 (J, N)

QUADRUPLE 2-INPUT
POSITIVE-AND GATES
WITH OPEN-COLLECTOR OUTPUTS

positive logic:
Y =AB

See page 6-12

Vi 4B aA 4y 38 3A 3y
L 13 12 n 0 9 8
1 2 3 4 5 § 7

1A 1B 1Y 2A 2B 2Y GND

SN5409 (J, W) SN7409 (J, N)
SN54LS09 (J,W) SN74LS09 (J, N)
SN54809 (J, W) SN74S09 (J, N)

TRIPLE 3-INPUT
POSITIVE-NAND GATES

10

positive logic:
Y = ABC

See page 6-2

Vec 1€ 1y 3C 38 3A 3y
n 0

1 2 3 4 5 6 7
1A 1B 2A 2B 2C 2Y GND

SN5410 (J) SN7410 (J, N)
SN54H10 (J) SN74H10 (J, N)
SN54L10 (J) SN74L10 (J, N)
SN54LS10 (J, W) SN74LS10 (J, N)
SN54510 (J, W) SN74S10 (J, N)

1c 3y 3C GND 38 3A 2c

SN5410 (W)
SN54H10 (W)
SN54L10 (T)

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222



54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

TRIPLE 3-INPUT
POSITIVE-AND GATES

1

positive logic:

Y = ABC 1 a1 s e s[ 182
1A 18 2A 2B 2 2Y GND 1A 1B 1Y Ve 2y 2A 2B
SN54H11 () SN74H11 (J,N) SN54H11 (W)
See page 6-10 SN54LS11 (J, W) SN74LS11 (J,N)

SN54S11 (J, W) SN74S11 (J,N)

TRIPLE 3-INPUT wl (i3] [

3¢ 38 3A 3Y
" 0 ] L]
POSITIVE-NAND GATES [
WITH OPEN-COLLECTOR OUTPUTS
al (s |8]]?

12

positive logic:

g 1 2|3
Y = ABC 7A 18 2A 28 2 2Y GND
SN5412 (J, W) SN7412 (J, N)
SN54LS12 (J, W) SN74LS12 (J, N)
See page 64
vee 20 2C NC 28 2A 2Y
DUAL 4-INPUT wl Jual e [n| {w] jo] |8
POSITIVE-NAND
SCHMITT TRIGGERS
positive logic:
L, 1 a3 e s8] |?
Y=ABCD 7 B NC i€ 10 1Y GND
SN5413 (J, W) SN7413 (J, N)
SN54LS13 (J, W) SN74LS13 (J,N)
See page 6-14

NC—No internal connection

HEX SCHMITT-TRIGGER

V BA BY 5A 5Y 4A 4Y
w| Jual (2] {n| |w| ls] s
INVERTERS j j j
positive logic: [ [ [
Y=A
1 23| s[]8 1
1A 1v 2A 2y

]
v GND
SN5414 (J, W) SN7414 (J, N)
SN54LS14 (J, W) SN74LS14 (J,N)

3A

See page 6-14

1076
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

TRIPLE 3-INPUT
POSITIVE-AND GATES
WITH OPEN-COLLECTOR OUTPUTS

15

positive logic:
Y = ABC

See page 6-12

1A 18 2A

SN54H15 (J, W)
SN54LS15 (J, W)
SN54§15 (J, W)

2B 2C 2y

SN74H15 (J, N)
SN74LS15 (J, N)
SN74815 (J, N)

GND

HEX INVERTER BUFFERS/DRIVERS
WITH OPEN-COLLECTOR
HIGH-VOLTAGE OUTPUTS

16

positive logic:
Y=A

See page 6-24

Ve B6A 6Y
:

B

5A 5Y 4A 4y
n 0 9 8

i) 2
1A v

SN5416 (J, W)

3
2

Zall ol

A 2y 3A 3y

GND

SN7416 (J, N)

HEX BUFFERS/DRIVERS
WITH OPEN-COLLECTOR
HIGH-VOLTAGE QUTPUTS

7

positive logic:
Y=A

See page 6-24

vec 6A  BY
“ 13 12

5A BY 4A a4y
n 0 9 L]

N

N

1A v 2A

SN5417 (J, W)

il ol

2y 3a

SN7417 (4, N)

3¥ GND

DUAL 4-INPUT
POSITIVE-NAND GATES

20

positive logic:
Y = ABCD

See page 6-2

Vec 20 2¢ NC 28 2A 2Y

1A 1B NC c 10 1¥  GND

SN5420 (J) SN7420 (J, N) SN5420 (W)

SN54H20 (J) SN74H20 (J, N) SN54H20 (W)

SN54L20 (J) SN74L20 (J, N) SN54L20 (T)

SN54LS20 (J,W) SN74LS20 (J, N)

SN54S20 (J, W) SN74S20 (J, N) NC—No internal connection

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL 4-INPUT
POSITIVE-AND GATES

21

positive logic:
Y = ABCD

See page 6-10

Vgg 20 2€ NC 2B 2A  2Y
wl f] Jr| In| jw| s} I8

NI

1 2 3 4 5 [ ?
1A 18 NC ic 10 1Y GND

SN54H21 (J)
SN54LS21 (J, W)

SN74H21 (J, N)
SN74LS21 (J, N)

=
o
5
=
a8
-
-

SN54H21 (W)

NC—No internal connection

DUAL 4-INPUT
POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

22

positive logic:
Y = ABCD

See page 64

vVee 20 2C NC 2B 2A 2Y

1 2 3 4 5 L] 7
1A B NC ic 1D 1¥ GND

SN5422 (J, W)

SN7422 (J, N)

SN54H22 (J) SN74H22 (J, N)
SN54LS22 (J,W) SN74LS22 (J,N)
SN54S522 (J, W) SN74S22 (J,N)

D 1IcC 18 GND 2Y 2D 2C
wil 1l |2 n L 9 8

1 2 3 - 5 L] 7
1A 1Y NC Vec NC 2A 28

SN54H22 (W)

NC—No internal connection

EXPANDABLE DUAL 4-INPUT
POSITIVE-NOR GATES
WITH STROBE

23

positive logic:
1Y = 1G(1A+1B+1C+1D)+X
2Y = 2G(2A+2B+2C+2D)
X = output of SN5460/SN7460

STROBE
vee 1X 20 2c 26 28 2A  2Y

16 1% " 13 12 n 10 9

JEacN

1 2 3 4 § L} 1 [ ]
1x 1A 18 STROBE 1C 10 1¥ GND
1G

SN5423 (J, W) SN7423 (J, N}

See page 6-39

A\ 2D SngBE 2A 2Y
DUAL 4-INPUT w| [un] fe2] {n] [w] [s] ]
POSITIVE-NOR GATES
WITH STROBE

25

positive logic:
Y = G(A+B+C+D)

See page 6-8

1A 1B ST?‘?BE ic 10 1Y GND

SN5425 (J, W) SN7425 (J, N)

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

QUADRUPLE 2-INPUT

POSITIVE-NAND GATES

26

positive logic:
Y = AB

See pages 6-24 and 6-26

HIGH-VOLTAGE INTERFACE

1 2 3 4 § § 7
1A 1B 1Y 2A 2B 2Y GND

SN5426 (J) SN7426 (J, N)
SN54LS26 (J, W) SN74LS26 (J, N)

TRIPLE 3-INPUT
POSITIVE-NOR GATES

27

positive logic:
Y = A+B+C

See page 6-8

“ |5

1A 18 24 28 2 2Y GND

SN5427 (J, W) SN7427 (J, N)
SN54LS27 (J, W) SN74LS27 (J,N)

QUADRUPLE 2-INPUT

28

POSITIVE-NOR BUFFERS

- |8

R

positive logic: 5 i
Y = A+B
1w
SN5428 (J, W) SN7428 (J, N)
See page 6-20 SN54LS28 (J, W) SN74LS28 (J, N)
v NC H G NC NG Y
8INPUT wl lu| 2| n| [w] o] |8
POSITIVE-NAND GATES
positive logic:
Y = ABCDEFGH 1 :HHsH«sHsHsH 7
A B c D E F GND
SN5430 (J) SN7430 (J,N) SN5430 (W)
SN54H30 (J) SN74H30 (J, N) SN54H30 (W)
SN54L30 (J) SN74L30 (J, N) SN54L30 (T)
See page 6-2 SN54LS30 (J, W) SN74LS30 (J,N)
SN54S30 (J, W) SN74S30 (J, N) NC—No internal connection

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

QUADRUPLE 2-INPUT
POSITIVE-OR GATES

32

positive logic:
Y = A+B

See page 6-28

1A iB v 2A 28 2Y GND

SN5432 (J, W) SN7432 (J, N)
SN54LS32 (J,W) SN74LS32 (J, N)
SN54832 (J, W) SN74S32 (J, N)

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

33

positive logic:
Y = A+B

See pages 6-24 and 6-26

v 1A 1B 2y 2A 2B GND

SN5433 (J, W) SN7433 (J, N)
SN54LS33 (J, W) SN74LS33 (J,N)

QUADRUPLE 2-INPUT
POSITIVE-NAND BUFFERS

37

Ve 48 aA 4y 38 3A 3y
" 13 12 n 10 9 8
1 4

positive logic:
Y = AB 23 s 812
1A B 1w 2A 2B 2y GND
- SN5437 (J, W) SN7437 (J, N)
See page 6- SN54LS37 (J,W)  SN74LS37 (J,N)
SN54S37 (J, W) SN74S37 (J, N)

QUADRUPLE 2-INPUT
POSITIVE-NAND BUFFERS
WITH OPEN-COLLECTOR OUTPUTS

38

positive logic:
Y = AB

See pages 6-24 and 6-26

SN5438 (J, W) SN7438 (J,N)
SN54LS838 (J, W) SN74LS38 (J, N)
SN54S38 (J, W)

SN74S38 (4, N)

TeExAs INST RUMENTS

INCORPORATE
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL 4-INPUT
POSITIVE-NAND BUFFERS

40

positive logic:
Y = ABCD

See page 6-20

1 2 3 4
1A 1B NC 1c

SN5440 (J)
SN54H40 (J)
SN54LS40 (J W)
SN54540 (J, W)

5 1] 17
D Y GND
SN7440 (J, N)

SN74H40 (J, N)
SN74LS40 (J, N)
SN74840 (J, N)

D IC 18 GND 2Y 20 2C
“ 3 2 n L] L] 8
1 2 3 4 5 § 7
1A 1Y NC Vgc NC 2A 2B
SN5440 (W)
SN54H40 (W)

NC—No internal connection

4 LINE-TO-10-LINE DECODERS

42 BCD-TO-DECIMAL
43 EXCESS-3-TO-DECIMAL

44 EXCESS-3-GRAY-TO-DECIMAL

See page 7-15

INPUTS
Vee A B c

QUTPUTS

]

=—
QUTPUTS

SN5442A (J, W)
SN54L42 (J)
SN54LS42 (J, W)
SN5443A (J, W)
SN54L43 (J)
SN5444A (J, W)
SN54L44 (J)

SN7442A (J, N)
SN74L42 (J,N)
SN74LS42 (J,N)
SN7443A (J, N)
SN74L43 (J,N)
SN7444A (J, N)
SN74L44 (J,N)

BCD-TO-DECIMAL DECODER/DRIVER

45 LAMP, RELAY, OR MOS DRIVER
80-mA CURRENT SINK
OUTPUTS OFF FOR INVALID CODES

See page 7-20

INPUTS

OQUTPUTS

Vec “A B C

D209 8 B

6 [is][w][u] 2] n] w][s
e
S |

[NIERILBIR ]
0 1 2 3 4 8
OUTPUTS

SN5445 (J, W)

SN7445 (J, N)

TEXAS INSTRUMENTS

INCORPORATED
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1076



1076

54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

46 Active-Low, OPEN-COLLECTOR, 30-V OUTPUTS

47 ACTIVE-LOW, OPEN-COLLECTOR, 15-V OUTPUTS

See page 7-22

B C, LAMP RB
TEST  OUT-
INPUTS PUT

SN5446A (J, W)
SN54L46 (J)
SN5447A (J, W)
SN54L47 (J)
SN54LS47 (J, W)

RB 0 A, GND
N
PUT INPUTS

SN7446A (J, N)
SN74L46 (J,N)
SN7447A (J,N)
SN74L47 (J,N)
SN74LS47 (J,N)

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

48 INTERNAL PULL-UP OUTPUTS

See page 7-22

OUTPUTS

12 n 10 9

=

BY/
B C LTRBORBI D A

b e d e

5

T

1 2 3
8 C, LAMP

INPUTS

SN5448 (J, W)
SN54L548 (J, W)

4 § L] 7 L]

RB RB () A GND
TEST OUT- IN-
PUT  PUT

INPUTS.

SN7448 (J, N)
SN74LS48 (J, N)

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

49 OPEN-COLLECTOR OUTPUTS

See page 7-22

1

\ 8 €, BLANK- | D A
ING INPUT "—v—/

INPUTS

SN5449 (W)

SN54LS49

. GND

INPUTS  QUTPUTS

(J,W) SN74LS49 (J,N)

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL 2-WIDE 2-INPUT
AND-OR-INVERT GATES
(ONE GATE EXPANDABLE)

vee 1B X X_ 1D

positive logic:
Y = AB+CD+X
'60: X = output of SN5460/SN 7460
'H50: X = output of SN54HE0/SN74HE0 o o G W G L L
or SN54H62/SN74H62
SN5450 (J) SN7450 (J, N) SN5450 (W)
SN54
See page 6-39 H50 (J)  SN74H50 (J, N) SN54H50 (W)
MAKE NO EXTERNAL CONNECTION
AND-OR-INVERT GATES Vv 1B D 1y 10 1 1Y GND 2Y 20 2
wl [ j2] In] |w|l (o] |8 wl [ (2] [n] [w] [s] |
‘61, 'H51, 'S51
DUAL 2-WIDE 2-INPUT
positive logic:
Y = AB+CD
1 2 3 4 5 1] 7 1 2 3 4 5 [ ] 7
1A 2A 28 2 2 32V GND ———~/ A Vec B 2 28
MAKE NO EXTERNAL CONNECTION
SN5451 (J) SN7451 (J,N) SN5451 (W)
SN54H51 (J) SN74H51 (J, N) SN54H51 (W)
SN54S51 (J, W) SN74s51 (J, N)
v € 1B IF E D 1Y I 1B 1Y GND 2¥ 2D 2¢
‘L51 ,’LS51 u 3 17 n 0 9 L]
2.WIDE 3-INPUT,
2.WIDE 2-INPUT
positive logic:
1Y = (1A+-1B+1C)+(1D+1E+1F)
2Y = (2A-2B)+(2C-2D)
1 2|3 (s (s[s[]2
1TA 2A 28 2¢ 20 2V GND A O 1E Vec 1F 2A 28

See page 6-30

SN54L51 (J)
SN54LS51 (J, W)

SN74L51 (J,N)
SN74LS51 (J, N)

SN54L51 (T)

TEXAS INSTRU

INCORPORATE

MENTS

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

EXPANDABLE 4-WIDE
AND-OR GATES

52

‘H52(J, N)
positive logic:
Y = AB+CDE+FG+HI+X
X = output of SN54H61/SN74H61

'H52(W)
positive logic:
Y = AB+CD+EF+GHI+X
X = output of SN54H61/SN74HE1

See page 6-39

<
x
o
-
x
<

1 2 3 4 5 ] L
A B c ] E NC GND

SN54H52 (J) SN74H52 (J, N)

@
x
<

GND NC 1 H

11213 1o 5] 18] 1}7
A € ©O Vcc E F G

SN54H52 (W)

NC—No internal connection

EXPANDABLE 4-WIDE
AND-OR-INVERT GATES

53

‘53
positive logic:
Y = AB+CD+EF+GH+X
X = output of SN5460/SN7460

'H53
positive logic:
Y = AB+CD+EFG+HI+X
X = output of SN54H60/SN74H60
or SN54HB2/SN74H62

See page 6-39

=
=
]
L
-
-

1 2 1 4 5 § 1
A ) D E F NC GND

SN5453 (J) SN7453 (J,N)

<
©
>
x
-
<

p| -
oflm
L=]
mi -
-
[~}

Z|~
o

SN54H53 (J) SN74H53 (J,N)

SN5453 (W)

SN54H53 (W)

NC—No internal connection

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

MAKE NO EXTERNAL CONNECTION

4-WIDE Vee

AND-OR-INVERT GATES
54
‘54

positive logic:
Y = AB+CD+EF+GH

A C D E F NC GND ——— A V¢ B € D
MAKE NO EXTERNAL CONNECTION
SN5454 (J) SN7454 (J, N) SN5454 (W)

MAKE NO EXTERNAL CONNECTION
B —N H

Y
" 13 12 n 0 9 ]

‘H54
positive logic:
Y = AB+CD+EFG+HI

A [ D E F G GND ‘———~ A Vec B c )
MAKE NO EXTERNAL CONNECTION
n SN54H54 (J) SN74H54 (J,N) SN54H54 (W)
Vi J
" 3

‘L54(J, N), 'LS54
positive logic:
Y = AB+CDE+FGH+IJ

| H G F_ NC
12 n 0 9 8

1 2 1 4 § § 7

A B c () E Y GND

SN54L54 (J) SN74L54 (J, N)
SN54LS54 (J, W) SN74LS54 (J, N)

‘L54(T)
positive logic:
Y = ABC+DE+FG+HIJ

SN54L54 (T)

See page 6-30

NC—No internal connection

107¢
5-18 TEXAS INSTRUMENTS
INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

2-WIDE 4-INPUT

AND-OR-INVERT GATES

'H55 (EXPANDABLE)
positive logic:

Y = ABCD+EFGH+X

X = output of SN54H60/SN74HE0 = B8 © © X N GND
or SN64HB2/SN74H62
SN54H55 (J) SN74H55 (J, N)
See page 6-39
Vec _H G F E NC Y
" 12 7 n 0 9 8
‘L55, ‘LS55

positive logic:
Y = ABCD+EFGH

See page 6-30

SN54L55 (J)

| 3 4 5 ] 1
B c D NC NC GND

SN74L55 (J, N)

SN54LS55 (J, W) SN74LSS55 (J, N)

V23] 7
A B c vee G
SN54H55 (W)

“ 13 12 n 0 9 L)

BekinkEininiinil
A B € Vec E F

SN54L55 (T)

NC—No internal connection

o~

DUAL 4-INPUT EXPANDERS

1D X 1x 2X 2X 2D

positive logic:
X = ABCD when connected to X and X inputs
of SN5423/SN7423, SN5450/SN7450, or

SN5453/SN7453

'H60 A 1B 1C 2A 28 2¢ GND
itive logic:

e O < SN5460 (J)  SN7460 (J,N)

X = ABCD when connected to X and SN54HE0 (J) SN74HE0 (J, N)

inputs of SN54H50/SN74H50,
SN54H53/SN74H53, or
SN54H55/SN74H55

See pages 6-43 and 6-44

2X 2% 20 GND 2C 28 2A
wl (] Juz] In| [w] (o] ]s
v [Tal e s e 17
x 1 1A Vec 1B 1c 10
SN5460 (W)
SN54H60 (W)

NC—No internal connection

3C 38 3A 3x X 2X
n 12 n w

1X 2X 3Xx GND 3C 3B

w

A

TRIPLE 3-INPUT “ 9 s w| (] || {n] Jw| js| e
EXPANDERS
3

61 SR '
positive logic:
X = ABC when connected to X input of Q

SN54H52/SN74H52 ' 2 sH«HsHsH 7 1 2 sHasHsHs 7

7A 1B 1IC 2A 2B 2¢ GND 1A 1B 1€ Vcc 2A 2B
SN54H61 (J) SN74H61 (J, N) SN54H61 (W)
See page 6-45
TEXAS, INSTRUM ENTS

NCOR PO A

FOST OFFICE BOX 5012 - DALLAS, TEXAS 78222



54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4-WIDE AND-OR EXPANDERS

62

‘H62(J, N) (2-3-3-2 INPUT)

positive logic:

X = AB+CDE+FGH+!1J when connected
to X and X inputs of SN54H50/SN74HS50,
SN54H53/SN74H53, or SN54H55/SN74H55

SN54H62 (J) SN74H62 (J, N)

‘H62(W) (3-2-2-3 INPUT)

positive logic:

X = ABC+DE+FG+HIJ when connected to
X and X inputs of SN64H50/SN74H50,
SN54H53/SN74H53, or SN54H55/SN74H55

HEX CURRENT-SENSING INTERFACE GATES

63 TRANSLATES LOW-LEVEL INPUT CURRENT TO LOW-LEVEL VOLTAGE
AND

HIGH-LEVEL CURRENT TO HIGH-LEVEL VOLTAGE

SN54LS63(J,W) SN74LS63(J,N)

See page 6-62

v D € B K J ¥
4-2-3-2 INPUT AND-OR-INVERT GATES w1 1ol Rliwl Sl
64 TOTEM-POLE OUTPUT ’

65 OPEN-COLLECTOR OUTPUT

positive logic: Y = ABCD+EF+GHI+JK 1 H 3 (] 7
A E F G H 1 GND
SN54S64 (J, W) SN74S64 (J, N)
SN54S65 (J, W) SN74S65 (J, N)

-
-

See pages 6-30 and 6-32

1076
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

AND-GATED J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

10

FUNCTION TABLE

INPUTS OUTPUTS

PRESET CLEAR CLOCK J K |a @
L H L X X |H L
H L L X xXx|L H
L L X X X |L* L*
M H t L L [0 Qg
H H t H L |H L
H H L L H L H
H - t H H | TOGGLE
H H L X X |Qp Qg

positive logic: J = J1 -Jﬁ-..T 7
K=K1+K2:K

Vi

PR

CK K2 K1 K Q

K2 K Q

“ 1l 12 n 0 ] ]

i

CLR

K @

cK

J a

PR

I

1 2 3 4 § ] 7
NC CLR N 2 J 4 GND K1 CK PR Vgc CLR NC )1
SN5470 (J) SN7470 (J, N) SN5470 (W)

_Ifinputs Jand K are not used, they must be grounded.
See page 6-46 Preset or clear function can occur only when the clock inputis low.

NC—No internal connection

AND-OR-GATED J-K MASTER-SLAVE FLIP-FLOPS WITH PRESET

W

FUNCTION TABLE

INPUTS OUTPUTS

PRESET CLOCK J K Q Q
L X X X | H L

H L L |Qg Qg
H I H L | H L
H V™ L H L H

H n H H | TOGGLE

Vi CK K2B K2A KIB KI1A a K2B K2A a GND a PR J28
“ 13 12 n 0 9 L] L) 13 12 fn 0 9 L]
| I ‘—p
\\ r 2 ex 9 PR
kK Qa
K
J a
PR
I — e
1 2 3 4 5 ] 17 1 2 3 4 5 L} 7
JIA B J2A 2B PR GND K1A KB CK Vgc J1A JIB  J2A
SN54H71 (J)  SN74H71 (J, N) SN54H71 (W)

positive logic: J = (J1A+J1B)+(J2A-J28B)
K = (K1A-K1B)+(K2A+K2B)

AND-GATED R-S MASTER-SLAVE FLIP-FLOPS WITH PRESET AND CLEAR

N

vee

PR

CK R3

FUNCTION TABLE wpjn L
INPUTS OUTPUTS
PRESET CLEAR CLOCK S R Q Q
L - X X X H L
H L X X X L H l
L L X X X H* H*
H H JL T .k Qg Qo 12
H H I H L H L N GER
H H Lo L H L H SN54L71 (J) SN74L71(J,N)  SN54L71(T)
H H L H H | INDETERMINATE
positive logic: R = R1*R2:R3
$=51.52:53
See page 6-54

. NC—No internal connection

See explanation of function tables on page 3-8.

" This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level.

076

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 » DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

AND-GATED J-K MASTER-SLAVE FLIP-FLOPS WITH PRESET AND CLEAR

See pages 6-46, 6-50, 6-54, and 6-56

72 v PR CK K3 K2 Ki @ K3 K2 Q GND O 43 &2
wl [l Je] {n] |w] (o] ] wl (] J2] In] [w| [s] s
FUNCTION TABLE .
INPUTS OUTPUTS I_ 2
PRESET CLEAR CLOCK J K [a @ K @
L H X X X H L CK
J Q
H L X X X L H R
L L X X X 1H” H* [ I
H H n L L |Q Qg "HesHsHsHs? vz s s s s ]7
H H n H L H L NC CLR 01 2 4 8 GND KT CK PR vVcc CLR NC J1
H H L L H|L H SN5472 (J)  SN7472 (J,N) SN5472 (W)
H H JL H H TOGGLE SN54H72 (J) SN74H72 (J, N) SN54H72 (W)
positive logic: J=J1+J2+J3; K1:K2:K3 SN54L72 (J) SN74L72 (J, N) SN54L72 (T)
See pages 6-46, 6-50, and 6-54 . .
NC—No internal connection
DUAL J-K FLIP-FLOPS WITH CLEAR
73, 'H73, 'L73 ‘LS73A
FUNCTION TABLE FUNCTION TABLE
INPUTS OUTPUTS INPUTS OUTPUTS
CLEAR CLOCK J K| a a CLEAR CLOCK J K| a @
L X X X L H L X X X L H
H L L L |Q Q H + L L |G Q TCK 1 1K Vgc 2CK 2 2
H L H L|H L H i\ H L|H L LR
H i L H L H H + L H L H SN5473 (J, W) SN7473 (J, N)
H I H H TOGGLE H i H H TOGGLE SN54H73 (J, W) SN74H73 (J, N)
H H x x| ag 50 SN54L73 (J, T) SN74L73 (J, N)
SNS54LS73A (J, W) SN74LS73A (J, N),

DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

74 Vi CER 20 2CK 2PR 2Q 28 1PR 10 18 GND 28 20 2PR
FUNCTION TABLE Iul u[ Iﬂ n Iﬂj II |l " 13 12 f ] 9 ]
INPUTS OUTPUTS l o ™ o L l l l
PRESET CLEAR CLOCK D | Q Q
L H X X H L PR CLR CLR PR
H L X X L H o K cK
H H T H H | 1 2 3 4 5 ] 7
H H t L L H 1CK 1D CI‘J\ Vee Ctﬂ 20 2c¢K
H H L 5|9 G SN5474 (J) SN7474 (J,N)  SN5474 (W)
SN54H74 (J) SN74H74 (J,N) SN54H74 (W)
SN54L74 (J) SN74L74 (J, N) SN54L74 (T)
SN54LS74A (J, W) SN74LS74A (J, N)
SN54S574 (J, W) SN74S74 (J,N)

See pages 6-46, 6-50, 6-54, and 6-56

See explanation of function tables on page 3-8.

*This configuration is nonstable; that is, it will not persist when preset or clear inputs return to their inactive (high) level. Furthermore, the
output levels of the ‘LS74A in this configuration are not guaranteed to meet the minimum levels for VoH if the lows at preset and clear are
near V| maximum.

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 756265
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4-BIT BISTABLE LATCHES

FUNCTION TABLE
(Each Latch)

INPUTS | OUTPUTS
D G Q a
L H L H
H H ] 2
X L]0 0

H = high level, L = low level, X = irrelevant
Qg = the level of Q before the high-to-low transistion of G

See page 7-35

ABLE
12 GND

SN5475 (J, W)
SN54L75 (J)
SN54LS75 (J, W)

0 0 B 38 30 40
L] B |4 3 12 n w L ]
a o b a o o o a
a a a a
| =
1 2 3 4 § L] 7 .

1a 10

20 ENABLE Vee
34

30 40 48

SN7475 (J, N)
SN74L75 (J, N)
SN74LS75 (J, N)

DUAL J-K FLIP-FLOPS WITH PRESET AND CLEAR

16

‘76, 'H76 ‘LS76A

FUNCTION TABLE FUNCTION TABLE
INPUTS OUTPUTS INPUTS QUTPUTS
PRESET CLEAR CLOCK J K |a @ PRESET CLEAR CLOCK J K | Q Q
L H X X X |H L L H X X X |[H L
H L X x x|L H H L X X x|t H
t L X X X |H* H° L L X X X |H* H*
H H SN L L | Qg H H v L L |op Qp
H H J H L H H H i H L H L
H H Ko L H L. H H H 4 L H L H
H H JL H H | TOGGLE H H + H H | TOGGLE
H H H x X |Qg Qg

See pages 6-46, 6-50, and 6-56

K 10 10 GND 2k 20 28 2
% 15 " 13 12 n 10 9
=
\— CLR PR
K a J ap
PCK P CK
J Q K a
PR CLR
1 2 3 4 § L] 7 ]
1CK 1PR 1 1) Vgc 2CK-2PR 2
CLR CLR
SN5476 (J, W) SN7476 (J, N)

SN54H76 (J, W)

SN74H76 (J, N)

SN54LS76A (J, W) SN74LS76A (J,N)

4-BIT BISTABLE LATCHES

1

FUNCTION TABLE
(Each Latch)
INPUTS | OUTPUTS

D G a a
L HlL H
H H| H L
X L | Q Q

H = high level, L = low level, X = irrelevant
Qg = the level of Q before the high-to-low transistion of G

See page 7-35

SN5477 (W)
SN54L77 (T)
SN54LS77 (W)

See explanation of function tables on page 3-8.
*This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level.

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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See page 6-56

54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL J-K FLIP-FLOPS WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

78 ‘H78, 'L78

FUNCTION TABLE
INPUTS QUTPUTS
PRESET CLEAR CLOCK J Kk | a @
L H X X X H L
H L X x x|L H
L & X X X H* H*
H H N L L [Qg G
H H n H L H L 1K 10 18 it 20 20 GND
H H I L H L H
H H n H H | TOGGLE SN54H78(J,W) SN74H78(J,N)

See pages 6-50 and 6-54
1K 1@ 18 oNvD 20 20 20

‘LS78A w| {nf J2] n| [w]]s ]
FUNCTION TABLE — ‘—J r
[ =& Y
PR PR
INPUTS OUTPUTS y  a J  a
PRESET CLEAR CLOCK J K |Q @ ﬁ>cx cK
E H X i X H L tH—K a K aH
H £ X X X | L H CE;R r SR
i L X X X [H* H* [
= — 1
H H ! L L |G Qo T2 e s
H H | H L H L CK 1PR W Vgc CLR 2PR 2K
H H [ L H|L H
" K ; O SN54L78(J,T) SN74L78(J,N) _
" & " x x |ag 8o “SN54LS78A(JW) SN74LS78AJN)

GATED FULL ADDERS

80 GATED COMPLEMENTARY INPUTS
COMPLEMENTARY SUM QUTPUTS

FUNCTION TABLE
(See Notes 1, 2, and 3)

inpuTs | outPuTs l i
Ch B A|Chyy T Z Naah
L L. L H H L ™ B8 Cn G T )
L LHH LH SN5480(J) SN7480(J,N)
LHL|lH LH

L HH[lL HL

H LLIH LH

HLHlL H L

HHLIlL HL

H HH|L L ®H

H = high level, L = low level

NOTES: 1. A=A + A%+ A1-A2, B = B, + B¥ + B1-B2,
2. When A% is used as an input, A1 or A2 must be low, When Bt is
used as an input, B1 or B2 must be low,
3. When A1 and A2 or B1 and B2 are used as inputs, A% or B#,
respectively, must be open or used to perform dot-AND logic.

See page 7-41 SN5480(W)

See explanation of function tables on page 3-8.
*This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level,

5-24 TEXAS INSTRUMENTS
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

16-BIT RANDOM-ACCESS MEMORIES ADDRESS WRITE _SENSE WRITE ADDRESS
x¢ 1 “T D0 GNp 0 ¥
8 1 USILRERA0RINER ROR RO
R Wo J
x4 va
x3 v3
M2 x i vz ’"l

1 2(13(]4 5[] 6[]7
X3 X2 X1 vcc Y1 Y2 Y3
ADDRESS ADDRESS
See page 7-44
SN5481A (J, W) SN7481A (J, N)

2-BIT BINARY FULL ADDERS

82

»
2
o

0

1 2 3 4 5 ] 7
co

(3] A1 Bl Ve NC

See page 7-49 SN5482 (J, W) SN7482 (J, N)

NC—No internal connection

4-BIT BINARY FULL ADDERS WITH FAST CARRY

B4 14 C4 CO GND B Al Il
Wi wjujjznjjwel]s

83 [T T T1

14 ca co BT A
—B84 bl o
—{As A2l

I3 A3 B3 12 B2

A4 13 A3 B3 vec I2 B2 A2

SN5483A (J, W) SN74 83A (J, N)

See page 7-53 SN54LS83A (J, W) SN74LS83A (J,N)
- - WRITE SENSE WRITE  ADDRESS
16-BIT RANDOM-ACCESS MEMORIES N P T
84 B pjuznpjwi
L[Wier s1 S0 Wo(a) Wo(e) |
W1(A) v4

ADDRESS ADORESS

See page 7-44 SN5484A (J,W)  SN7484A (J,N)

1076
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4-BIT MAGNITUDE COMPARATORS DATA INPUTS INPUTS ouTPuTS NPUTS
Vec A3 B2 A2 A1 Bl A0 B0 Vec A3 B3 A>B A<B. BO A0
8 5 BB jnjjwl|s Wl in]iel]s
Ll 1§ 11 [ T T T T 1
A3 B2 A2 Al B1 A0 A m A A< W M
83 80 82 i
I 1 -

s AsAs e

V(2|3 [|4]|S[|6]|7]]®

82 Az, A®B A>B A<B A=-B Al GND
INPUT

SN74L85 (J,N)

o, \A<B A-B ASBA>B A-B A<B, GND e
INPUT ¢ ASCADE INPUTS oUTPUTS INPUTS CASCADE INPUTS
SN5485 (J, W) SN7485 (J, N) SN54L85 (J)
See page 7-57 SN54LS85 (J, W) SN74LS85 (J,N)
SN54S85 (J, W) SN74S85 (J, N)

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

86 Y =A@ B =AB+AB

1A al:] 1 2A 28 2Y GND

SN5486 (J, W) SN7486 (J, N)
SN54LS86 (J, W) SN74LS86 (J, N)
SN54S86 (J, W) SN74S86 (J, N)
4y 48 4A GND 38 3A 3y
FUNCTION TABLE wl |3 jr| n| jwl s ]
INPUTS | OUTPUT
e KIREN
L L E.
L H H
H L H
H H L

H = high level, L = low level

SN54L86 (J)

See page 7-65 SN74L86 (J, N)

4-BIT TRUE/COMPLEMENT, ZERO/ONE ELEMENTS
FUNCTION TABLE

87 GONTROLT e
B C |Yl Y2 Y3 Ya
L L |AT A2 A3 Al
L H A1 A2 A3 A4
H L|H H H H
H H|lL L L L o

SN54H87 (J, W)

See page 7-70

H = high level, L = low level
A1, A2, A3, A4 = the level of the respective A input

SN74H87 (J, N)

NC—No internal connection

5-26
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

256-BIT READ-ONLY MEMORIES

Vec 8 ADE ADD ADC ADB ADA DO8

8 8 32 8-BIT WORDS
OPEN-COLLECTOR OUTPUTS

For more information contact the factory 507 002 ©DO3 DO4 ©DOB DOE DO7 GND

SN5488A (J,W)  SN7488A (J,N)

64-BIT READ/WRITE MEMORIES Vec ADB ADC ADD D4 DG4 0I3 BO3
1% 15 " 1k}

89 16 4-BIT WORDS I

ADB ADC ADD

For more information contact the factory

w44

oin BB D12 2 GND

i SN7489 (J, N)

DECADE COUNTERS

90 DIVIDE-BY-TWO AND DIVIDE-BY FIVE

B0 Ao Ro NG Vec R Re)
INPUT

SN5490A (J, W)  SN7490A (J,N)
SN54L90 (J, T) SN74L90 (J, N)
SN54LS90 (J, W) SN74LS90 (J, N)

See Page 7-72
NC — No internal connection

TExXAs INSTRUMENTS
INCORPORATED
POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

8-BIT SHIFT REGISTERS

91 SERIAL-IN, SERIAL-OUT

GATED INPUT
FUNCTION TABLE
INPUTS | OUTPUTS
AT t, AT th.g
A B Qy EH
H H H L
L X L H
See Page 7-81 » - = H

H = high, L = low

X = irrelevant

tn = Reference bit time, clock low

th+g = Bit time after 8 low-to-high
clock transitions

GND CLOCK  NC

NC N N& NG vVec NG NC
SN5491A (J) SN7491A (J,N)
SN54L91 (J) SN74L91 (J, N)

SN54L891 (J) SN74LS91 (J, N)

[
"

(4
=
3
-
o

1 2 3 4 5 L}
NC NC NC Vgc NC NC NC

SN5491A (W)
SN54L91 (T)
SN54LS91 (W)

~

NC — No internal connections

DIVIDE-BY-TWELVE COUNTERS

92 DIVIDE-BY-TWO AND DIVIDE-BY-SIX

w'au'r NC NC NC vec Ro(n  Ro@)

SN5492A (J, W)  SN7492A (J, N)

See Page 7-72 SN54LS92 (J,W) SN74LS92 (J, N)
NC—No internal connection

4.BIT BINARY COUNTERS " e o o oo o oo i weut

" 13 12 n 0 9 L} 8
93 DIVIDE-BY-TWO AND DIVIDE-BY-EIGHT a[ L ul.

L

ac
—ops
Ro(n  Ro2)

1 2 3 4 § L} 7
INPUT  Ro(1) Roz) NC Vee NC NC
B8

SN5493A (J, W) SN7493A (J, N)

See Page 7-72 SN54LS93 (J, W) SN74LS93 (J, N)

Ro) Roz) NC Ve NG NC NC

SN54L93 (J, T) SN74L93 (J, N)

NC—No internal connection

TEXASI INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4-BIT SHIFT REGISTERS

94 DUAL ASYNCHRONOUS PRESETS

P2A  PE2 P28 P2C
W 1s] W (13

GND  P2D  CLEAR OUTPUT
12 n L L)

t i L]
PEZ  #28  PIC
P2A

PJ!-D cte[n J

PIA
‘ P8 PIC__PID

cxqg
semn—i
PE1 _INPUT
[ 1

1 2 3 4 5 [ ] 7 ]
ALY PiB PIC PID vee PEY sll: cLocK
SN5494 (J, W) SN7494 (J, N)
See Page 7-86
ouTPUTS CLOCK 2 OUTPUTS OUTPUTS  CLOCK 2
EMTMUFY NEGISTERS e T ) e e R e w S
“ 3 12 n L] ] 1 ] “ 1 17 n " 9 ]
95 PARALLEL IN/PARALLEL OUT TT 111 L i [ ]
SHIFT RIGHT, SHIFT LEFT R I R R L Cram o

SERIAL INPUT

See Page 7-89

{

SERIAL , A B [3 D, MODE GND
INPUT e e’ CONTROL

INPUTS

SN5495A (J, W)

SN7495A (J, N)

1 2 3
SERIAL | B 3
INPUT ey

INPUTS

SN54L95 (J, T)

SN54LS95B (J, W) SN74LS95B (J, N}

4 5 L} 1

Voc D MODE GCLOCK1
INPUT CONTROL R-SHIFT

SN74L95 (J, N)

5-BIT SHIFT REGISTERS

9 6 ASYNCHRONOUS PRESET

See Page 7-95

ouTPUTS
cLeaR /0 08 G

16 15 " 13

OUTPUTS:

,———“— SERIAL
w0 /ap Qe NRUT
12 [n| (0] |9

L. Qa 08 ac
CLEAR

B

Qe
SERIAL|
INPUT|

G

-

|

PRESETS
SN5496 (J, W)
SN54L96 (J)
SN54LS96 (J, W)

o

5
vee

o
[ [
D

PRESETS
SN7496 (J, N)
SN74L96 (J,N)
SN74LS96 (J, N)

m| -~ p———m

PRI
ENABLE

SYNCHRONOUS 6-BIT BINARY
RATE MULTIPLIERS

97

See Page 7-102

RATE INPUTS

o, UNITY/ ENABLE
vee "o C' CLEAR CASCADE INFUT STROBE CLOCK
Wi {uwljuj2jnjjwlfs

CLEAR UNITY/ ENABLE STROBE
CASCADE INPUT

SN5497 (J, W)

SN7497 (J, N)

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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n SN54L99 (J)  SN74L99 (J, N)

54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4-BIT DATA SELECTOR/STORAGE REGISTERS " T"% weuroytruT  woRo
cC A D1 CLOCK SELECT

Bljs[jujfnjju{injfw]js

98 SELECTS 1 OF 2 4-BIT WORDS T T T 1 é
PARALLEL IN/OUT % O o O1 g c‘:::l
D

SELECT

NIESIERIERIRRILEIREIL
A2 Al B1 B-! c1 €2 D2, GND
INPUTS

See Page 7-107 SN54L98 (J)  SN74L98 (J,N)

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

99 SERIAL J-K INPUTS

See Page 7-109

R 2] [3] [22] [n] [o0] [w] [w] [w] [w] [w] [sa] [w]
FUNCTION TABLE Lo o) SR SRS SR =L

204
L] 5
10 n (Each Latch) L—J l—_]
o4 D4/
INPUTS OUTPUTS .
P a3 —
D G|l a a -
Q o
L H L H _‘____"l’_‘
H H H I_. o =
X L |0 Q l
il
H = high level, X = irrelevant 1 2 7 L ] n n 7
Qg = the level of Q before the NC D1 D2 12 101 NC GNO 201 202 07 201 NARLE

See P high-to-low transition of G
TN SN54100 (J,W)  SN74100 (4, N)

NC — No internal connection

1076
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)
AND-OR-GATED J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET

101

Vi CK KB K2a KB KA & K28 K2o @ GND Q
“ 17 12 n 0 ] 8

FUNCTION TABLE —
NPUTS oUTPUTS
PRESET CLOCK J K | @ @ .!P

L X X X|H L

H ! L L |Q Qg .I! QT.

H LW LR

H . L H|L H ¥ PLLLAT LA AR ALY

J1A 8 J2A  J2B PR Q GND K1A K1B CcK Vge J1A 0B J2A
H \  H H | ToGGLE
% H % X|og @ SN54H101 (J) SN74H101 (J,N)  SNS4H101 (W)

positive logic: J = (J1A«J1B)+(J2A+J2B)
K = (K1A-K1B)+(K2A+-K2B)

See page 6-52

AND-GATED J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

102

FUNCTION TABLE

INPUTS QUTPUTS
PRESET CLEAR CLOCK J K |a @
L H X X X H L
H L X X X L H
L L X X X H* H*
H H i L, L | Qg 60 n
H H } H L H L K1 CK PR Vgc CLR NC 01
H H ! L H L H
u % . g ® | Toeeie SN54H102 (J) SN74H102 (J,N) SN54H102 (W)
H H H X X |[Qp C_)Q
positive logic: J=J1:J2:J3
K=K1'K2+K3
See page 6-52

NC~—No internal connection

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

u 13 10 GND 2k 20 20

103 “ 1B n L L] L}

FUNCTION TABLE I—-{-_—Il
INPUTS OUTPUTS R -
CLEAR CLOCK J K| a @ ox R LR ek
L X X X| L H -1 T4
H i L L|Q Qg l_‘
H ! H k H L 1 2 3 4 5 [] 7
H i L H L H 1CK cR 1K Vec 2CK cfn 20
H + H H| TOGGLE SN54H103 (J,W)  SN74H103 (J, N)
H H X X | Qg Qg

See page 6-52

See explanation of function tables on page 3-8.
*This configuration is nonstable; that is, it will not persist when presat and clear inputs return to their inactive (high) level.

181

TExAsS INSTRUMENTS

INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PiN ASSIGNMENTS (TOP VIEWS)

106

FUNCTION TABLE

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

18  GND

1K 1Q

2k 20 20 2

See pages 6-46 and 6-56

INPUTS QUTPUTS
PRESET CLEAR CLOCK 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 i L L | Qo 50
H H ! H L H - 1CK 1PR 1 1 Vgc 2CK 2PR 2
H H i n H L H CLR CLR
H H i H H TOGGLE SN54H106 (J, W) SN74H106 (J, N)
- H H X X |Qg Qp
See page 6-52
DUAL J-K FLIP-FLOPS WITH CLEAR
107 Ve C!‘_R 1CK 2K cEn 2CK 2)
107 ‘LS107A w] (] [e] [n] [u] [e] [s
FUNCTION TABLE FUNCTION TABLE
INPUTS OUTPUTS INPUTS OUTPUTS 1_"_1
CLEAR CLOCK J K| a a CLEAR CLOCK J K| a a ek bl Kok
L X X X L H L X X X (il H a_a ? Q
H noL. L|Q 0 H ¢ L L|Q Q \lzh ﬁj
H JL H L H L H i H L H L
v 2a e s e[ ]
H Ju L H L H H 4 L H L H u W@ 11 1K 20 28 GND
B L = 1LJoo0LE : :‘ : : ;(:Gﬁgz SN54107 (J) SN74107 (J, N)
SN54LS107A (J) SN74LS107A (J,N)

FUNCTION TABLE

INPUTS OUTPUTS
PRESET CLEAR CLOCK J K | Q a
L 8 X X X |H L
H i X x % |® H
L L X X X |H* H*
H H ) L L |Qy Qg
H H i H L |H L
H H i L H|L H
H - ' H H | TOGGLE
- - H X X |Qg Qg

See page 6-52

Vi 1PR CLR 2J

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

SN54H108 (J, W)

SN74H108 (J, N)

See explanation of function tables on page 3-8.
* This configuration is nonstable; that is, it will not persist when presat and clear inputs return to their inactive (high) level.

TEXAS INSTRUMENTS

INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

109

FUNCTION TABLE

DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

INPUTS OUTPUTS
PRESET CLEAR CLOCK J K| @ @
L H X X X | H L
H L X X X| L H
L L X X X | H* H*
H H t L L| L H
H H t H L | TOGGLE
H H t L H Qo 60
H H t H H H L
H H L X X |Q Qp
See pages 6-46 and 6-56

2
vec CLR 24 2R 2ck 2°pR 20 20

% % " 1 12 n 0 9
LLL [
PR
3 - J a
CLR b CK
K aH R a
cK CLR

1 2 3 4 5 L] 7 L]
W 1R 1CK 1PR 10 13 GND

1
CLR

SN54109 (J, W)

SN54LS109A (J, W)

SN74109 (J,N)
SN74LS109A (J, N)

10

FUNCTION TABLE

AND-GATED J-K MASTER-SLAVE FLIP-FLOPS WITH DATA LOCKOUT

See page 6-46

INPUTS OUTPUTS
PRESET CLEAR CLOCK J K |a @
L H X X X H L
H L X X X L H
k L X X X H* H*
H H noL L |9 Qo
H H I H L H L
H H JL L H L H
H H gk H H TOGGLE
positive logic: J=J1+J2-J3
K=K1+K2:K3

SN54110 (J, W) SN74110 (J, N)

NC—No internal connection

m

FUNCTION TABLE

DUAL J-K MASTER-SLAVE FLIP-FLOPS WITH DATA LOCKOUT

INPUTS OUTPUTS
PRESET CLEAR CLOCK J K |a @
L H X X X H L
H L X X X | L H
L L X X X |H* H*
H H oL L |0y Qg
H H JE H L H L
H H I L. H L H
H H M H H | TOGGLE
See page 6-46

2
Vi 2k 2PR CLR 2J 2ck 20 20
16 1% 1" 13 12 n 0 9

1icKk 18 1 GND

SN54111 (J, W) SN74111 (J,N)

See explanation of function tables on page 3-8.

*This configuration is nonstable; that is, it will not persist when preset an

d clear inputs return to their inactive (high) level.

TEXAS INSTRUMENTS

INCORPORATED
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

112 1 2

FUNCTION TABLE Vi CLR CLR 2CK 2K 2J 2PR 20
1% % " %] 17 n ] 9
INPUTS QUTPUTS T
PRESET CLEAR CLOCK J K [Q @ T—; a‘J J
* [4 PR
L H X X X |H i i o s Ma
H L X X X L H cK B CK
L X X X |H* H* * e K cr®
- = ?_1 —
H H | L L |Qp Qg =
H H 1 H L H E 1 2 3 . 5 [] 1 ]
H H i L H L H 1CK 'k W 1PR 10 1@ 28 GND
H H I H H | TOGGLE SN54LS112A (J,W)  SN74LS112A (JN)
H H H X X |Qg Qg SN545112 (J, W) SN745112 (J, N)

See pages 6-56 and 6-58

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

m

FUNCTION TABLE
INPUTS OUTPUTS
PRESET CLOCK J K a a
L X X x| H L
H ! L L [Q Qg
- T
H | & H kL H
H : H H | TOGGLE
H H X X |Q Qg SN54LS113A (J, W) SN74LS113A (J, N)

SN54S113 (J, W) SN74S113 (J, N)

See pages 6-56 and 6-58

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

1" Vi CK

FUNCTION TABLE

2) 2PR 20 20

B[R

n 9 ]
INPUTS OUTPUTS l J
PRESET CLEAR CLOCK J K | Q Q PR
L H X X X |H L L
H L X X X | L ~
L L X X X |H* H* "";“
H H : L L |Qp Qo R
H H ! H L H L CLR 1K RF] 1PR 10 1 GND
- . ! L - L & SN54LS114A (J,W) SN74LS114A (J, N)
H % T - SN54S114 (J,W)  SN745114 (JN)
H H H X X Qg Qg
See pages 6-56 and 6-58

See explanation of function tables on page 3-8.
*This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level.
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL 4-BIT LATCHES

116

See page 7-115

SN54116 (J, W)

ENABLES
Vec 204 204 203 203 202 203 201 201 @@ 281 CLEAR
20| f23] (22| {20 |20 [o| s8] {m| [oe] {16] (W} |13
I I I I 1 T I 1
FUNCTION TABLE o« o4 o0 D03 @ D02 01 O
(EACH LATCH) [
INPUTS OUTPUT CLEAR|
N E
CLEAR E ABt DATA Q
G1__G2
H L L L L
H L L H H
H X H X Qg
H H X X Qp 1 2 3 4 5 ] 7 ] 9 w ni |2
7 B b7 Ja1 102 a2 103 103 104 104 GND
L X X X L :Lm\TuL_ES_J

SN74116 (J,N)

120

DUAL PULSE SYNCHRONIZERS/DRIVERS

FUNCTION TABLE

FUNCTION

INPUTS
R s S$2
X L X
X X L
L H H
H ' H
H H ]
+ H H
H H H

Pass Output Pulses
Pass Output Pulses
Inhibit Output Pulses
Start Output Pulses
Start Output Pulses
Stop Output Pulses

Continue®

See page 7-118

1()peraticm initiated by last | transition continues.

SN54120 (J,W)  SN74120 (J,N)

MONOSTABLE MULTIVIBRATORS

121

FUNCTION TABLE
INPUTS OUTPUTS
A1l A2 B| Q
L X H L H
X L H L* H*
X X L L* H*
H b X L* H*
H 4 H|Jl o
! H H|JU 1r
i 4 H|Jl T
L %X | AT
X k $ . L LT
See page 6-64

NOTES: 1. An external capacitor
may be connected
between Cgyy (positive)
and Rgyt/Cext-

2. To use the internal
timing resistor, connect
Rint t© Vce- For improved
pulse width accuracy and
repeatability, connect an
external resistor between
Rext/Cext @nd Vg With
Rint open-circuited.

NC Al A2 B a GND

a
SN54121 (J,W)  SN74121 (J,N)
SN54L121 (J, T)  SN74L121 (J, N)
121 ... Rjne = 2 k2 NOM
"L121 ... Rjnt = 4 k2 NOM

NC-—No internal connection

See explanation of function tables on page 3-8.

*These lines of the function table assume that the indicated

complete any pulse started before the setup.

steady-state conditions at the A and B inputs have been set up long enough to

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

RETRIGGERABLE MONOSTABLE MULTIVIBRATORS WITH CLEAR

122

FUNCTION TABLE

INPUTS QUTPUTS
CLEAR | A1 A2 81 B2|Q @

L X X X X = H

X H H X X%t A

X X X L x| L He

X X X X L L% H*

H 5 X t H|JL U

H L X | t LI

H X L t H|JL 1r

H X L H | U

H H + H H|JL r

H ' + H H|N U

H ' H H H|ML U

: L x H WL Ar NOTES: 1. An external timing capacitor

L & = £ WL Ar may be connected between
Cext @and Rgy¢/Ceaxyt (pOsitive).

2. For accurate repeatable pulse
widths, connect an external
resistor between Rext/cext
and Ve with Rjne
open-circuited.
See page 6-76

Rext/
Vee Cext NC  Cext

NC  Rimt Q

" 1 2 n L] ] L]
a

]

1 2 3 4 § (] 7

Al Az B B2
SN54122 (J, W)

SN54L122 (J, T)
SN54LS122 (J, W)

CLR O GND
SN74122 (J,N)

SN74L122 (J,N)
SN74LS122 (J, N)

122 ... Rjny = 10 k2 NOM
'L122 ... Rint = 20 k2 NOM
'LS122 .. .Rjpt = 10 k2 NOM

NC—No internal connection

DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATORS WITH CLEAR

123

FUNCTION TABLE

INPUTS OUTPUTS

CLEAR A B a G
L X X L H

x H x L+ He

X x L Lt He

H L t n

H : H 71 i

1 L H JL U

See page 6-76

1Raext/ 1
Cext Cext 10

2
20 CLR 28 2A

o

al

e

1 2 3 4
1A 1B 1 10
CLR
SN54123 (J, W)
SN54L123 (J)
SN54LS123 (J, W)

§ ] 1 ]

20 2 2 Rgxt/ GND
Cext  Cext
SN74123 (J, N)

SN74L123 (J,N)
SN74LS123 (J, N)

DUAL VOLTAGE-CONTROLLED OSCILLATORS

124

See page 7-123

2Cen

2 26 av
VEC O VEC RANGE /A, ENABLE OUTPUT GND

*® 15 w3

12 n 0 9

N

-

1
2

7 7
RANGE ¢,

FREQUENCY !
CONTROL

SN545124 (J, W)

L] 7 L]

G Y @Gno
ENABLE QUTPUT

SN748124 (J, N)

NC—No internal connection

TSee explanation of function tables on page 3-8,

*These lines of the function table assume that the indicated steady-state conditions at the A and B inputs have been set up long enough to

complete any pulse started before the setup.

TEXAS INSTRUMENTS

INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

QUADRUPLE BUS BUFFER GATES WITH THREE-STATE OUTPUTS

125

positive logic:
Y=A

Output is off (disabled) when C is high.

See page 6-33

Vee 4C
" 13

4A 4y 3C 3A  3Y
12 1 10 8 L]

1 2 3 4 § L} 7
i 1A 1Y 2¢ 2A 2Y GND

SN54125 (J, W) SN74125 (J, N)
SN54LS125A(J, W) SN74LS125A (J, N)

QUADRUPLE BUS BUFFER GATES WITH THREE-STATE QUTPUTS

126

positive logic:
Y=A
Output is off (disabled) when C is low.

See page 6-33

1 2 3 4 § 6 7
i 1A 1Y 2 2A 2Y GND

SN54126 (J, W) SN74126 (J, N)
SN54LS126A(J, W) SN74LS126A (J, N)

SN54128 ... 75-OHM LINE DRIVER
SN74128 . ..50-OHM LINE DRIVER

128

positive logic:
Y = A+B

See page 6-22

Vi ay 4B 4A 3y 3B 3A
" 13 12 n 0 9 8
1 2 3 4 5 [ 7
w 1A 1B 2y 2A 2B GND

SN54128 (J, W) SN74128 (J, N)

QUADRUPLE 2-INPUT POSITIVE-NAND SCHMITT TRIGGERS

132

positive logic:
Y = AB

See page 6-14

Ve 4

B 4A 4y 38 3A 3y
“ 13 12 n 10 9 8
1 2 3
A B Y

4 5 6 7

A 28 2Y GND
SN54132 (J, W) SN74132 (J,N)
SN54LS132 (J, W) SN74LS132 (J,N)
SN545132 (J, W) SN748132 (J, N)

TEXAS INSTRUMENTS
INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

13-INPUT POSITIVE-NAND GATES

133

positive logic:
Y = ABCDEFGHIJKLM

See page 6-2

Vee M L K J | H Y
1% 15 AL 13 12 n 10 9

SN545133 (J, W)  SN74S133 (J, N)

12-INPUT POSITIVE-NAND GATES WITH THREE-STATE OUTPUTS

134

positive logic:
Y = ABCDEFGHIJKL
Output is off (disabled) when output control is high.

See page 6-33

OUTPUT
VeecCONTROL L K 4 1 H Y

A B c D E ¥ G GND

SN54S134 (J, W) SN74S134 (J, N)

QUAD EXCLUSIVE-OR/NOR GATES

135

positive logic: Y = (A (D) B) (® C = ABC + ABC + ABC + ABC

See page 7-129

VCC 4B 4A  4Y 3C.4C 38 3A 3V

WS fjz]nfjw]]9

Dpl| op

VI[2f[3]j4([|S]|6([]7]]8

1A 1B ¥ 1C,2C 2A 2B 2¥ GND

SN548135 (J, W)  SN74S135(J, N)

NC—No internal connection

QUAD EXCLUSIVE-OR GATES WITH OPEN-COLLECTOR OUTPUTS

136

positive logic: Y = A @ B = AB+AB

See page 7-131

VI{2]]3[14(]5(]6[]?

A 1B 1Y 2A 28 2¥ GND
SN54136 (J, W) SN74136 (J, N)
SN54LS136 (J, W) SN74LS136 (J, N)

TEXAS INSTRUMENTS
INCORPORATED

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEW)

DATA QUTPUTS
A\

3- TO 8-LINE DECODERS/DEMULTIPLEXERS N e e

Wl iinjjwls
138

G2A G288 G1 Y7

v[lafTaffelss17[]¢
A [] [3 G2ZA G G Y7 GND
S T LS LV

SELECT ENABLE

SN54LS138 (J, W) SN74LS138 (J,N)

See page 7-134

SN54S138 (J, W) SN745138 (J, N)
DUAL 2- TO 4-LINE DECODERS/DEMULTIPLEXERS — DATA QUTPUTS

Vce 26 2A 28 \/2v0  2¥1 2v2  2v3

wyspuwpupyuynpiegls
139 A

[G A B S A
Y3

SELECT DATA QUTPUTS

See page 7-134 SN54LS139 (J,W) SN74LS139 (4,N) u

SN54S 139 (J, W) SN74S139 (J, N)

DUAL 4-INPUT POSITIVE-NAND 50-OHM LINE DRIVERS

140

positive logic:
Y = ABCD
A 18 NC 1C 1D 1Y GND
SN545140 (J, W) SN74S140 (J, N)
See page 6-22 NC—No internal connection

ouTPUTS ouTPUTS
BCD-TO-DECIMAL DECODER/DRIVER o 1 6§ 4 GND - g 7 3
Wi wlinpir{inijiwl]
141  orives coLp-caTHoDE I—l‘#ﬂl—] l_,l__]
INDICATOR TUBES 98016467 32
BCD-TO-DECIMAL
DECODER/DRIVER
A D B c
I 1 1 1

See page 7-138 SN74141 (J, N)

TEXAS INSTRUMENTS 5.39

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

142

DIVIDE-BY-10 COUNTER
4-BIT LATCH

NIXIE ¥ TUBE DRIVER

See page 7-140

COUNTER/LATCH/DECODER/DRIVER

4-BIT TO 7-SEGMENT DECODER

INixie isa registered trademark of the Borroughs Corp.

€LOCK/ LATCH  DRIVER QUTPUTS
COUNT QOp STROBE
vcg INPUTOUTPUTINPUT 8 0 1
B pinijwlls
Gp) Es Qp)
Oof—o g
box act—{c
ogf—48 Og|
aal—4a
CLEAR Q4]
Ct—
VIL2f{af|4]]5]]6]]7]]¢®
CLEAR 7 6 1 5 3 2, GND

DRIVER OUTPUTS

SN74142 (J, N)

143

1-TO 5-V OUTPUT RANGE

144

UP TO 15-V INDICATORS
UP TO 256 mA
OPEN-COLLECTOR OUTPUT

See page 7-143

COUNTERS/LATCHES/DECODERS/DRIVERS

15 mA CONSTANT CURRENT

MAX STROBE
Veo  peet cOUNT WPUT ‘G 0 Og Y b

AT LATCH QUTPUTS LED/LAMP DAIVER OUTPUTS

22| fa1] [20] [
A

S
8cD
COUNTE LT LaTeH
3

at

l’JD(cﬂDEn‘j
DRIVER
™)

Af—{a o
o s ag— [$—
c—c o : i
sc .
= B o
crcan 00 .;D—I‘ngc ,,]
e e s e el 1ol L] Lol 10T 1=
SCEI CLOCK CLEAR R®l B RBO DECMAL G 4 T+, oo
NODE oy

SN54143 (J, W)
SN54144 (J, W)

LED/LAMP DRIVER OUTPUTS

SN74143 (J, N)
SN74144 (J, N)

145

BCD-TO-DECIMAL

See page 7-148

BCD-TO-DECIMAL DECODERS/DRIVERS FOR LAMPS, RELAYS, MOS

INPUTS OUTPUTS
e A
Vecc /A B € D "9 8 7

w6 115 [w] [a][r2][n][w][s
Al_lli c D

BCD-TO-DECIMAL

0123456789

=

VL2 |3 [|af]S[]6]]7]]¢8

o 1 2 3 4 5 6 GND
OUTPUTS

SN54145 (J, W) SN74145 (J, N)

SNS4LS145 (J, W) SN74LS145 (J, W)

147

See page 7-151

10-LINE DECIMAL TO 4-LINE BCD PRIORITY ENCODERS

INPUTS

OUTPUT OUTPUT
veec N D /3 701 T\ A

| en —Qe

i

INPUTS QUTPUTS

SN54147 (J, W) SN74147 (J, N)
SN54LS147 (J, W) SN74147 (J, N)

NC — No internal connection

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

8-LINE-TO-3-LINE OCTAL PRIORITY ENCODERS

148

See page 7-151

INPUTS OUTPUTS

SN54148 (J, W) SN74148 (J, N)
SN54LS148 (J, W) SN74LS148 (J, N)

1-OF-16 DATA SELECTORS/MULTIPLEXERS

150

See page 7-157

DATA INPUTS DATASELECT
/\

9 woono2z o1 e 5N a 8 c
22 2 20 19 ® n” % L] “ 13

3 4 5 6 7 8 9 10 n 12
NE 5 5 0 3 2 1 0 , STROBE W D GND

OUT- DATA
PUT  SELECT

NV
DATA INPUTS

SN54150 (J, W) SN74150 J, N)

1-OF-8 DATA SELECTORS/MULTIPLEXERS

151

See page 7-157

DATA INPUTS DATA SELECT
A
Vi i 5 6 7 NN B 3
. 15 “| 13 12 n ] 9
D4 D6 06 07 A
03 c
D2 D1 DO Y w S
1 2 3 4 L} L} 7 L}
3 2 1 [ Y w STROBE GND

DATA INPUTS OUTPUTS
SN54151A (J, W) SN74151A (J, N)
SN54LS151 (J, W) SN74LS151 (4, N)
SN54S151 (J, W) SN748151 (4, N)

1-OF-8 DATA SELECTORS/MULTIPLEXERS

152

See page 7-1567

DATA INPUTS - DATA SELECT
A

A
vee 78 [] 7 M a B c\
“ -] 7 n » ] [ ]

1 2 3 4 § L} 7
GND

o, W
v ouTPUT
DATA INPUTS

SN54152A (W)
SN54L8152 (W)

TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 5012 +« DALLAS, TEXAS 75222
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEW)

DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

153

See page 7-165

STROBE A DATA INPUTS

Ve 2G SELECT,
Wl jujjuijiinjjuwj|s

ouTPUT
2y

OUTPUT GND
DATA INPUTS w

SN54153 (J, W) SN74153 (J, N)
SN54L153 (J) SN74L153 (J, N)
SN54L8153 (J, W) SN74LS153 (J, N)
SN548153 (J, W)  SN74S153 (J, N)

STROBE B
1G  SELECT

4-LINE TO 16-LINE DECODERS/DEMULTIPLEXERS

154

See page 7-171

INPUTS OQUTPUTS
cC

24}{23} 422,

=

20119 18} 17 < 16} 15— M |+ 13

A B C D G2 Gl 15 14 13 12

L] 11p—

GND

OUTPUTS

SN54154 (J, W)
SN54L154 (J)

SN74154 (J, N)
SN74L154 (J, N)

DECODERS/DEMULTIPLEXERS

DUAL 2-TO 4-LINE DECODER

DUAL 1-TO 4-LINE DEMULTIPLEXER
3-TO 8-LINE DECODER

1- TO 8-LINE DEMULTIPLEXER

15 5 TOTEM-POLE OUTPUTS

156 OPEN-COLLECTOR OUTPUTS

See page 7-175

SELECT ouTPUTS
DATA syRe INPUT

vee ¢ 26 A_72Y3 2Y2 2¥1 2v0

1¥3 1¥Y2 1v1 1Y0
QUTPUTS

TA STRESI
1c 1G INPUT
B

SN54155 (J, W) SN74155 (J, N)
SN54LS155 (J, W) SN74LS155 (J, N)
SN54156 (J, W) SN74156 (J, N)
SN54LS156 (J, W) SN74LS156 (J, N)

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEW)

QUAD 2- TO 1-LINE DATA SELECTORS/MULTIPLEXERS

157
158

INVERTED DATA OUTPUTS

See page 7-181

NONINVERTED DATA OUTPUTS

INPUTS OUTPUT

Vec STROBE 4A 4B

W5 (M)l

INPUTS OUTPUT

4y 3A 3B kAl

njjnpwije

-

4y 3A 38

I L
(

G
SELECT 1A 1B w

INPUTS OUTPUT
SN54157 (J, W)
SN54L157 (J)
SN54LS157 (J, W)
SN54S157 (J, W)
SN54LS158 (J, W)
SN54S158 (J, W)

2A 28 2Y GND
\_V—(

INPUTS OQUTPUT

SN74157 (J, N)
SN74L157 (J, N)
SN74LS157 (J, N)
SN545157 (J, N)
SN74LS158 (J, N)
SN745158 (J, N)

4-TO 16-LINE DECODERS/DEMULTIPLEXERS

159 OPEN-COLLECTOR OUTPUTS

See page 7-188

INPUTS
A

cc

OUTPUTS

V
OUTPUTS

SN54159 (J, W)

SN74159 (J, N)

SYNCHRONOUS 4-BIT COUNTERS

160
161

162
163

DECADE, DIRECT CLEAR

BINARY, DIRECT CLEAR

See page 7-190

DECADE, SYNCHRONOUS CLEAR

BINARY, SYNCHRONOUS CLEAR

RIPPLE
CARRY
Vec outeut Q4 O

QUTPUTS

Q

RIPPLE Op
CARRY
ouTPUT
CLEAR

I 1
3 6
CLEARCLOCK A B8 c D, ENABLE GND
DATA INPUTS

SN54160 (J, W) SN74160 (J, N)
SN54LS160A (J,W) SN74LS160A (J, N)
SN54161 (J, W) SN74161 (J, N)
SN54LS161A (J,W) SN74LS161A (J, N)
SN54162 (J, W) SN74162 (4, N)

SN54LS162A (J, W)
SN54S162 (J, W)
SN54163 (J, W)
SN54LS163A (J, W)
SN54S163 (J, W)

SN74LS162A (J, N)
SN748162 (J, N)
SN74163 (J, N)
SN74LS163A (J, N)
SN748163 (J, N)

TEXAS lNSTRUDM ENTS

INCORPORATE
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

8-BIT PARALLEL OUTPUT SERIAL SHIFT REGISTERS

164 ASYNCHRONOUS CLEAR

See page 7-206

OUTPUTS

Vee ‘04 Qg  Qp Qg ‘CLEARCLOCK

T, GND

SERIAL INPUTS QUTPUTS

SN54164 (J, W)
SN54L164 (J,T)
SN54LS164 (J, W)

SN74164 (J, N)
SN74L164 (J, N)
SN74LS164 (J, N)

PARALLEL-LOAD 8-BiT SHIFT REGISTERS WITH

COMPLEMENTARY OUTPUTS

165

See page 7-212

PARALLEL INPUTS

CLOCK A SERIALOUTPUT
Qax

Vee INHIBIT "D c B A INPUT

w2 jnjjwys

Clock b ¢ 8 A SERIAL
INHIBIT IN
SHIFT/
LOAD Qy
X £ F o u
3714 6
SHIFT/CLOCK _E  F W, OUTPUT GND

LOAD
PARALLEL INPUTS

SN74165 (J, N)
SN74LS165 (J, N)

SN54165 (J, W)
SN54LS165 (J, W)

8-BIT SHIFT REGISTERS

166 PARALLEL/SERIAL INPUT
SERIAL OUTPUT

See page 7-217

PARALLEL PARALLEL INPUTS
SHIFY INPUT OUTPUT
Ve LOAD H Qy G F E CLEAR

SERIAL A B8 C D CLOCK CLOCK GND
INPUT e s’ 181 T
PARALLEL INPUTS

SN74166 (J, N)
SN74LS166 (J, N)

SN54166 (J, W)
SN54LS166 (J, W)

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEW)

SYNCHRONOUS DECADE RATE MULTIPLIERS

167

See page 7-222

RATE INPUTS.
UNITY/ ENABLE
Vee 8 A CLEAR CASCADE INPUT STROSE CLOCK

LWz jnjjwij9

® A CLEAR UNITY/ ENABLESTROBE
CASCADE INFUT

ex

seT ENABLE

3 -] T09 2 2 OUTPUT
vfj2(]3]|4]]S]||6][]7]]8
L c o SET 2 hJ ENABLE  GND
RATE INPUTS Yo, OUTPUTS SUTRIY
SN54167 (J, W) SN74167 (J, N)

NC — No internal connection

4-BIT UP/DOWN SYNCHRONOUS COUNTERS

168
169

DECADE

BINARY

2 A [ c [} B
1 2 3 4 11 [ ] 7 [ ]
uo cK A [] [3 [} {NA'BLE GND
DATA INPUTS
SN545168 (J, W) SN748168 (4, N)
- o SN54LS169A (J,W) SN74LS169A (J, N)
s sl SN545169 (J, W) SN74S169 (J, N)
WRITE SELECT ENABLE OUTPUTS
4-BY-4 REGISTER FILES vee DOF Wiy Wig WATTE READ VAT
wls{ululfelnl{e]s
L[ 1 [ 1
170  scraRATE READ/WRITE ADDRESSING DT Wa Wg Oy Gn Q1
SIMULTANEOUS READ AND WRITE
D2 Q2|

OPEN-COLLECTOR OUTPUTS
EXPANDABLE TO 1024 WORDS

See page 7-237

DI D4 Ry R, 04
I

a3
Lt i ] |
1 2[13f[|4f]S5]|6]|7]]®
53 D4 B WA .04 _Q3, GND
DATA READ SELECT OUTPUTS

SN54170 (J, W) SN74170 (J, N).
SN54LS170 (J, W) SN74LS170 (J, N)

TExXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)
16-BIT REGISTER FILE P L L N O
e e
MiinL-nn| 19 1817 - W} 15} 4| 3
| . —— ADDRESSING

SIMULTANEOUS READ/WRITE
8-WORDS OF TWO BITS EACH
3-STATE OUTPUTS

See page 7-245

A1 1Ro 10

T11]

IIT':l'T

whiTE
WRITE ENABLE DATA
ADORESS weruTS.

cx
T
o

LoC

X A2 A1 TG, |10 Y
NNy

7 8f | [of [n] |12

READ ouTruTs
ADORESS

SN74172 (J, N)

4-BIT D-TYPE REGISTERS

173 3-STATE OUTPUTS

See page 7-249

DATA ENABLE

DATA INPUTS INPUTS
vcc CLEAR ‘D 20 30 a0 Gz a1
B juznjjwells
[HNsR
CLEAR 10 20 30 4D DATA
ENABLE
OUTPUT it
CONTROL 1020 30 4a
Vfl2((3[]4]]5[|6[|7[]|®

M N 1Q

20 30 40, CLOCK GND
(LS. PR - N - .-
OUTPUT CONTROL OUTPUTS

SN54173 (J, W)
SN54LS173A (J, W)

SN74173 (J, N)
SN74LS173A (J, N)

HEX D-TYPE FLIP-FLOPS !

174 SINGLE-RAIL OUTPUTS
COMMON DIRECT CLEAR

See page 7-253

Vec e 4] )

sa_ a0 4Q  CLOCK

_ {1611 Wi njjwl]s
E’u ° Jn a [:JD o‘
cx > CK
CLEAR CLEAR CLEAR

CLEAR 10 A E)

SN54174 (J, W)
SN54LS174 (J,W
SN545174 (J, W)

20 30 3a GND

SN74174 (J,N)
SN74LS174 (J, N)
SN748174 (J, N)

QUAD D-TYPE FLIP-FLOPS

175 COMPLEMENTARY OQUTPUTS
COMMON DIRECT CLEAR

See page 7-253

B pinjjuoj|s

[ a Q L]

LRe cxCLA

0

LRCK ° ° CKevn)

a a [}
IRIEZIERIERIERILRIREIL
CLEAR 10 10 1D 20 26 20 GND

SN54175 (J, W)
SN54LS175 (J, W)
SN545175 (J, W)

SN74175 (J, N)
SN74LS175 (J, N)
SN74S175 (J, N)

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DATA INPUTS
Vcc CLEAR Qp

PRESETABLE COUNTERS/LATCHES wijnu{nijw|jsifs

I [ [ 1

CLEARQp D B Qg

CLOCK
1

176 DECADE (BI-QUINARY)

COUNT/ CLOCK 4
LOAD 1

c Q
17 BINARY °[° l ’l‘ I‘\ i
1 2 3 4 5 617
Egggﬂ Qg C A, Qa CL%CK GND
DATA INPUTS
See page 7-259 SN54176 (J, W) SN74176 (J, N)
SN54177 (J, W) SN74177 (J, N)

CLOCK
2

INPUTS
A OUTPUT ouTPUT
Vec € D' SHIFT LOAD

4-BIT UNIVERSAL SHIFT REGISTERS wilnll2linllw]]9]]s

178 tl: uﬁlFflIE_uJW

B ac
SERIAL
IN_ QA

A CK ag

1{12]]3][]|4 6|7

B A RIAL Qa CLOCK Q8 GND
IN OUTPUT  OUTPUT

INPUTS
See page 7-265
SN54178 (J, W) SN74178 (J, N)
INPUTS QUTPUTS oUTHUT
4-BIT UNIVERSAL SHIFT REGISTERS v T swer Tp. G0 Loap Qc

wisuwjupnrinfjelle

179 DIRECT CLEAR _HWIF'EL_OL_LJE_

Qp COMPLEMENTARY OUTPUTS

CLEAR Qc

112131456 ({7]]|¢

CLEAR B A, SERIAL Qa CLOCK Q8 GND
INPUTS IN OUTPUT QUTPUT

St pace 7-265 SN54178 (J, W) SN74179 (J,N)

D c :]
9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS W‘Tﬁ
D © 8

180 G

EVEN opD L
INPUT  INPUT EVEN

E
[e]+]+]

1 2 3 4 5 L] 7

G H EVEN ODD I-EVEN I-ODD GND

N = INPUT  INPUT OUTPUT QUTPUT
See page 7-269 INPUTS

SN54180 (J, W) SN74180 (J, N)

TEXAS lNSTRUN ENTS

INCORPORATE
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

181

16 ARITHMETIC OPERATIONS
16 LOGIC FUNCTIONS

See page 7-271

INPUTS QUTPUTS
vee ! A1 B 2 B A B T Cwa 7 A= F3°' °
24 2 22 n 20 " n " 15 " 13

et LU

Ao s3 52 s E [ ™ Fo F1 F2
1 2 3 4 § L} 7 L ] L » n 12
\E A s3 sz st LN T T o
V v
INPUTS OUTPUTS

SN54181 (J, W)

SN54LS181 (J, W)

SN54S5181 (J, W)

SN74181 (J, N)
SN74LS181 (J, N)
SN745181 (J, N)

LOOK-AHEAD CARRY GENERATORS

182

See page 7-282

INPUTS OUTPUTS
vﬂ: 62 Cn :n‘lc a c"‘l
II” ”M Ill ||1”H”l||l ,
[ 11 1]

&:

& |3

i
N
B
o

-

~ —d

8« [—q8

1 1

INPUTS
SN54182 (J, W)
SN545182 (J, W)

SN74182 (J, N)
SN745182 (J, N)

DUAL CARRY-SAVE FULL ADDERS

183

See page 7-287

INPUTS outruT ouTPUT

cc 24 28 X X w2z

Vil2[|3[|4[]S5[]6]]7

W NC 18 ic, IC_ 1L GND
NPUT INPUTS OUTPUTS
SN54LS183 (J, W) SN74L8183 (J, N)

SN54H183 (J, W) SN74H183 (J, N)

CODE CONVERTERS

CASCADEABLE TO N-BITS

184

BCD-TO-BINARY

185

BINARY-TO-BCD

See page 7-290

BINARY SELECT
A

D C B8 A Y8

Bl jujujjufinf{jw]]9

WY Y2 Y3 Y4 Y5 Y6
~ outeuts
SN54184 (J, W)
SN54185A (J, W)

Y7 ; GND

SN74184 (J,N)
SN74185A (J, N)

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 » DALLAS, TEXAS 75222
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

vec GND2 poi1 DO2 DO3 DO4 DOS DO DO7 D08 TO GND2

512-BIT PROGRAMMABLE READ-ONLY MEMORIES S SIS EISE S LIS LISLISLI SISl oL

186 64 8-BIT WORDS 4
OPEN-COLLECTOR QUTPUTS SNDI D07 D02 D03 D04 DO5 DO D07 D08 T

GND 2

AD A ADB__ADC S ADD ADE ADF GND1

1 2 3 4 § L 7 L) 9 wn 12
WC NC ADA ADB ADC Cs1 Cs2 ADD ADE ADF GND1 NC

For more information contact the factory SN54186 (J, W) SN74186 (J, N)
NC — No internal connection

1024-BIT READ-ONLY MEMORIES

Vec ADH $2 §1 DO1 DO2 D03 DO4

Wil wljsp{ufjufjwls
181 256 4-BIT WORDS H

OPEN-COLLECTOR OUTPUTS
G Do4
[_ F E A B [
| .

D
| |

vfl2]3{af{s[16f]7]|8
DE AD

ADG ADF Al D ADA ADB ADC GND

For more information contact the factory SN54187 (J, W) SN74187 (4, N)

Veo 3 ADE ADD ADC ADB ADA DO
256-BIT PROGRAMMABLE READ-ONLY MEMORIES Eninininininin
188 32 8-BIT WORDS T ADE ADD ADC ADB ADA

OPEN-COLLECTOR OUTPUTS

po2 DO3 DO4 DOS DO6 DO7

[ T T 1 11

1 2 3 4 5 6 7 L}
DO1 DO2 DO3 D04 DO5 DO6 DO7 GND

SN54S188 (J, W) SN745188 (J, N)
See Bipolar Microcomputer Components Data Book, second edition. (Redesignated TBP18SA030)

64-BIT RANDOM-ACCESS MEMORIES Vec ADB ADC ADD Di4 DO4 oi3 DB3
16 15 1 13 12 n 10 9

189 16 4-BIT WORDS I & L
ADB ADC ADD DI4 4 D3

THREE-STATE OUTPUTS

ADA 563
3 1] DIl Dol Di2 D62
1 2 3 4 § ] 7 ]
ADA 5 W DIl DOl DI2 DO2 GND

See Bipolar Microcomputer Components Data Book, second edition. SN545189 1J, W) SN74s189 (J, N)

TEXAS INSTRUMENTS
INCORPORATED 5_49
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

See page 7-296

SYNCHRONOUS UP/DOWN COUNTERS

INPUTS nuTeuTS INPUTS
e
DATA RIPPLE MAX/ DATA DATA
Vee A CLOCK CLOCK MIN LOAD C o

B juifnjf2iinjju]]s

| [ 1 T 117

<

A RiP

2]

CLOCK MmN

G

PLE MAX! LOAD C

DNsUP  Op

I

DATA 0y 04 ENABLE DOWN/ O 0p  GND
3

8 G

INPUT  OUTPUTS

SN54190 (J, W)
SN54LS190 (J, W)
SN54191 (J, W)
SN54LS191 (J, W)

u

INPUTS QUTPUTS

SN74190 (J, N)
SN74LS190 (J, N)
SN74191 (J,N)
SN74LS191 (4, N)

BCD WITH CLEAR

BINARY WITH CLEAR

See page 7-306

SYNCHRONOUS UP/DOWN DUAL CLOCK COUNTERS

INPUTS

Vel

INPUTS

BT N Gl —" e—
DATA CLEA muﬂn DATA DATA
A Ll o

WS upnajinjjwjis

| 1

JEE

A CLEAR BORROW CARRY LOAD €

COUNT COUNT
0y O WA'N Qg Qg
VIL2f[3[Ja]]S[]6([]7]]¢®
DATA Oy O, COUNT COUNT O b~ GND
DOWN  UF e

NPUT ouTRuTS

ouTPUTS

INPUTS

SN54192 (J, W)
SN54L192 (J)
SN54LS192 (J, W)
SN54193 (J, W)
SN54L193 (J)
SN54LS193 (J, W)

SN74192 (J, N)
SN74L192 (J,N)
SN74LS192 (J,N)
SN74193 (J, N)
SN74L193 (J, N)
SN74LS193 (J, N)

See page 7-316

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

vec Q@a 08 O Qp cLock 1 so

T l[\ . B B |
V123 flef]S[]6(]7]]¢8
CLEARSHIFT A B D, SHIFT GND
IGHT LEFT
SERIAL  PARALLEL INPUTS  SERIAL
INPUT INPUT
SN54194 (J, W) SN74194 (J, N)

SN54LS194A (J, W)
SN54S194 (J, W)

SN74LS194A (J, N)
SN74S194 (J, N)

TEXAS INSTRUMENTS

INCORPORATED

PosT OFFmicE mox

so12 . DALLAS. TExas
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4-BIT PARALLEL-ACCESS SHIFT REGISTERS

195

See page 7-324

OUTPUTS

= SHIFT/
Ve QA O ac Qp Gp CLOCK LOAD

LOAD

D
7
D

-

SERIAL INPUTS PARALLEL INPUTS
SN54195 (J, W)
SN54LS195A (J, W)
SN545195 (J, W)

SN74195 (J, N)
SN74LS195A (J, N)
SN745195 (J, N)

PRESETABLE COUNTERS/LATCHES

196 DECADE/BI-QUINARY

197 BINARY

See page 7-331

DATA INPUTS

—N— cLocK
Ve CLEAR QD D B Qp 1
“ 13 12 n » 9 ]
CLEAR Op D B ag
COUNT/ €LOCK 4
LOAD 1
cLocK!
0. o A Ok A
1 2 3 4 L ] 7
COUNT/ Q¢ 3 A

Ta CLOCK GND
LOAD 2

DATA INPUTS
SN54196 (J, W) SN74196 (J, N)
SN54LS196 (J, W) SN74LS196 (J, N)
SN545196 (J, W) SN748196 (J, N)
SN54197 (J, W) SN74197 (J,N)
SN54LS197 (J, W) SN74LS197 (J, N)
SN545197 (J, W) SN74S197 (J,N)

8.81T BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

198

See page 7-338

SHIFT

LEFT

SERIAL INPUT INPUT INPUT INPUT
o G O F O E O CLEAR

S0 SHIFT INPUT
RIGHT A
SERIAL
INPUT

SN54198 (J, W)

SN74198 (J, N)

TEXAS INSTRUMENTS

CORPORATE

POST OFFICE BOX 5012 « DALLAS., TEXAS 75222
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

8-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

199 J-K SERIAL INPUTS

V... SHIFT/ INPUT INPUT INPUT
ccoab H O g Qg ¢

INPUT
O &

Q¢ CLEAR CLOCK

SHIFT/ H G 06 F OF E Qg CLEAR
LOAD
K CK
cLock
J A Qa B Og (] [+ D Qp INHIBIT|
1 2{ 3 4 5 ] 7 8 ?| [10f N [12
K 4 INPUT Q, INPUT INPUT INPUT CLOCK GND
N A A B % 4 % ] % INHIBIT
SERIAL INPUTS

SN54199 (J, W) SN74199 (J,N)

See page 7-338

256-BIT RANDOM-ACCESS MEMORIES

201

256 1-BIT WORDS
3-STATE OUTPUT

DATA WRITE
Vcc ADC ADH INPUTENABLE AD G AD F ADE

VIL2]3]]415[16[]7[]s

ADA ADB §1 S22 $3 OUT- ADD GND
PUT

SN545201 (J, W) SN748201 (J, N)

See Bipolar Micre puter Ce

p ts Data Book, second edition.
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL MONOSTABLE MULTIVIBRATORS

1 Rext/ 1 2
Cext  Cext 10 28 CLR 28 28

221

1A B 1 10 20 2Rexy/ GND
CLR Cext  Cext

See page 6-68 SN54221 (J, W) SN74221 (J,N)
SN54LS221 (J, W) SN74LS221 (J,N)

ASYNCHRONOUS FIRST IN, FIRST OUT MEMORIES

UNLOAD

K
TR OR IN DO1DO2 DO3 po4 DOS

225 16 5-81T WORDS

CTK IR CK DIl DI2 DI3 D4 DI5 G GND

See Bipolar Microcomputer Components Data Book, second edition. SN748225 (J, N)

4-BIT PARALLEL LATCHED BUS TRANSCEIVERS ——
Vec GAB S2 B1 B2 B3 B4 OCAB

16| [1s] [1a] |13 2 M 10]]9

226 3.STATE OUTPUTS l l \ l l

GAB s2 B1 B2 B3 B4

GBA OCAB
S1 A1 A2 A3 A4 OCBA
1 2 3 4 6 7 8

sTB S1 A1 A2 A3 A4 OCBA GND

—

GBA SEL
See page 7-345
SN545226 (J, W) SN745226 (J, N)
OCTAL BUFFERS/LINE DRIVERS/LINE RECEIVERS
Ve 28 V1 2a vz 2A3 fv3 242 14 2A)
nl [w]l [w] o] Jw] {w] ] ol jej in
240 NVERTED 3STATE OUTPUTS LS? W W =
[
R 1A v 1A2 GND
See page 6-83 SN54L5240 (J) SN74LS240 (J, N)
SN545240 (J) SN745240 (J, N)

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS. TEXAS 75265
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

Vee 26 v 244 1v2 243 YY) 2a2 Y4 241
OCTAL BUFFERS/LINE DRIVERS/LINE RECEIVERS niinwiiopi{w] {w][uw] o] [u] [n
ALAFar;
241 NONINVERTED 3STATE OUTPUTS =
o . ”

1 2 3 4 s L] 7 L} L] L
W e R T3 A3 o AT 3 o

SN54LS241 (J) SN74LS241 (J, N)
il SN545241 (J) SN745241 (J, N)

cc 28 48
QUADRUPLE BUS TRANSCEIVERS Wil | nijwl | ]
o

242 INVERTED 3STATE OUTPUTS

1 2 3 4 5 L 7
8as  NC 1A 24 3 4a  GnD

See page 6-87 SN54L5242 (4, W) SN74LS242 (J, N)

NC—No internal connection

Vec GBA  NC ' 28 38 8
QUADRUPLE BUS TRANSCEIVERS w] (o] [2] [n] [l s s
ST | ||_|
243 NONINVERTED 3-STATE OUTPUTS s
ey I o o £ o op o
b - §

1 2 3 4 § ] 7

Gag  nc 1A 24 3A A GND

SN54L5243 (J, W) SN74LS243 (J, N)
687 5
e pune NC—No internal connection

Vi G vy AL 1Y 1Y ¥4 1
OCTAL BUFFERS/LINE DRIVERS/LINE RECEIVERS Ainininioiainio s[5

244 NONINVERTED 3STATE OUTPUTS > 1?7 W W Y
A A A

1 2 3 4 (] 7 [ ] L »
@ WA Ve A2 V3 a3 v AR TV oW

See page 6-83 SN54LS5244 (J) SN74LS244 (J, N)

181

TEXAS INSTRUMENTS

INCORPORATED

POST OF FICE BOX 225012 = DALLAS. TEXAS 75265




181

54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

OCTAL BUS TRANCEIVERS

245 NONINVERTED 3-STATE OQUTPUTS

ENABLE
vee [] 81 82 83 B4 [ 86 87 88
n (v L4 wl % “ u ” n
5 v
o o o o £-3 o A!i
1 2 3 4 5 L] 1 L] 9 »
DIR A1 A2 A3 M AS A8 A7 A8 GND

See page 7-349 SN54LS245 (J) SN74LS245 (J, N)
ouTRUTS
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS e

246 ACTIVE-LOW, OPEN-COLLECTOR, 30-V OUTPUTS

247 ACTIVE-LOW, OPEN-COLLECTOR, 15V OUTPUTS

See page 7-351

T, Lkwe e
ST OUT N
ut

INPUTS T NPUTS
SN54246 (J, W) SN74246 (J, N)
SN54247 (J, W) SN74247 (J, N)

.SN541.8247 (J, W) SN74LS247 (J, N)

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS.

248 INTERNAL PULL-UP OUTPUTS

249 OPEN-COLLECTOR OUTPUTS

See page 7-351

ouTRUTS

R

> 5 ¢ 4

"
8 C LTABORSI D A

I o i A A

1
3

SN54248 (J, W) SN74248 (J, N)

SN54LS248 (J, W) SN74LS248 (J, N)
SN54249 (J,W) SN74249 (J, N)
SN54LS249 (J, W) SN74LS249 (J, N)

DATA SELECTORS/MULTIPLEXERS

251 TRUE AND INVERTED 3STATE OUTPUTS

See page 7-362

DATA INPUTS DATA SELECT

vi i 3 . A
" 15 " L) 12 n

[ 11 L1

Da 05 06 07

3
]

~ g

1 2 3

7 7 T

L
W, STROBE GND

00 v »
L] § L)
T v

DATA INPUTS ouTRUTS

SN54251 (J, W) SN74251 (J, N)
SN54LS251 (J, W) SN74LS251 (J, N)
SN548251 (J, W) SN74S251 (J, N)

TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL DATA SELECTORS/MULTIPLEXERS

2 5 3 3-STATE OUTPUTS

See page 7-369

SN54LS253 (J, W)

B\ QUTPUT GND
W

DATA INPUTS

SN74LS253 (J, N)

QUAD DATA SELECTORS/MULTIPLEXERS

257 NONINVERTED 3STATE OUTPUTS

See page 7-372

INUTS eur NUTS e
D T
VCCCONTROLSA 48 4y 3A 38 3V
Wl Mjufjjinijuljs
G 4 4 a4y 3a 38
s 3y
1A 18 1Y 2A 28 2y

SN54LS257A (J,W) SN74LS257A (J,N)

SN545257 (J, W)

SN748257 (J, N)

QUAD DATA SELECTORS/MULTIPLEXERS

z 5 8 INVERTED 3STATE OUTPUTS

See page 7-372

INPUTS
ouTPUT
VCCCONTROL 4A

LA

INPUTS
OUTPUT ey, OUTPUT
ay A 38 3y

ijnfjwl]s

[ 1 ] |

} |

G aA 48

4y 3A 3B

k) g

T Y 111
IRIEZIERIERIERILAIREIL

SELECT 1A 1B,

1Y A 28 2y
Ny pmeed 0 TPUT S —— OUTPUT

INPUTS

2, GND

INPUTS

SN54LS258A (J, W) SN74LS258A (J, N)

SN548258 (J, W)

SN748258 (J, N)

EIGHT-BIT ADDRESSABLE LATCHES

259

See page 7-376

EN.  DATA
N

Veg CLEAR ABLE

Wl e

% o
injjwjjs

o ||

|, CLEAR o

Q0 01 Q2 Q3 Q4 05 08 07

6|7
LA 5 B g w -
LATCH SEL OUTPUTS
SN54259 (J, W) SN74259 (J, N)

SN54LS259 (J, W) SN74LS259 (J, N)

TEXAS INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL 5-INPUT POSITIVE NOR GATES

260

See page 6-8

SN54S260 (J, W)  SN74S260 (J, N)

2-BIT BY 4-BIT PARALLEL BINARY MULTIPLIERS

261

See page 7-380

OUTPUTS

B3 B4 LATCH M2 04 a3 Q2 , GND
CONTROL ————
G

OUTPUTS

SN54LS261 (J, W) SN74LS261 (J, N)

QUAD COMPLEMENTARY-OUTPUT ELEMENTS

265

See page 6-89

1A W w A 28 W v GND

SN54265 (J, W) SN74265 (J, N)

QUAD 2-INPUT EXCLUSIVE-NOR GATES WITH OPEN-COLLECTOR OUTPUTS

266

positive logic: Y = A (:) B=AB+ AB

See page 7-386

4y 3y 38

- |5

SN54LS266 (J,W) SN74LS266 (J, N)

TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

2048-BIT READ-ONLY MEMORIES

270 OPEN-COLLECTOR OUTPUTS
512 4BIT WORDS

For more information contact the factory

ADI § DO1 DO2 DO3 DO4

2048-BIT READ-ONLY MEMORIES

211 OPEN-COLLECTOR QUTPUTS
256 8-BIT WORDS

For more information contact the factory

5 %1 pos DO7 DO6 DOS

s Do8 DO7 DOG

Dos

—

SN548271 (J)

ADE DOY1 DO2 D03 DO4 GND

SN74S271 (J, N)

OCTAL D-TYPE FLIP-FLOPS

213 COMMON CLOCK
SINGLE-RAIL OUTPUTS

See page 7-388

0
8 o o
=3 cx
CLEAR CLEAR
CLEAl TLEAR
=3 cx
o o
1 L} 1 L} 9 ]
CLEAR 10 0 2 20 30 30 4D 40 GNO
SN54273 (J) SN74273 (J, N)

SN54L5273 (J)

SN74LS273 (J, N)

5-58

4-BIT BY 4BIT BINARY MULTIPLIERS

274 3STATE OUTPUTS
8-BIT PRODUCTS
SUB-MULTIPLE PRODUCTS

See page 7-391

WORD B INPUTS

ENABLE A BOUTPUTS

Azt Al aged

82 a2 asz™' apge2aBz™d

1 2 3 4

\Arnr‘u"u"l

§ L} 7 ] L) .

82" I i ™ P GND
\ —

V"
WORD A INPUTS

SN545274 (J)

V
WORD B A«BOUTPUTS
INPUT

SN745274 (J, N)

TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 225012 = DALLAS, TEXAS 75265
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEW)

7-BIT SLICE WALLACE TREES

275 3-STATE QUTPUTS

See page 7-391

SLICE INPUTS

e\, ENABLE
» f ol [] 2

SLICE AND CARRY QUTPUTS

7
|
3
r

N - —ny

SLICE INPUTS

SN54LS275 (J)
SN54S275 (J)

CARRY IN

SN74LS275 (J, N)
SN748275 (J, N)

QUAD J-K FLIP-FLOPS

276 SEPARATE CLOCKS
EDGE-TRIGGERING
COMMON DIRECT CLEAR AND PRESET

See page 7-401

CLEAR W 1tk IR ]

SN54276 (J)

2K 2K 2 GND

SN74276 (J, N)

4-BIT CASCADEABLE PRIORITY REGISTERS

278 LATCHED DATA INPUTS
PRIORITY OUTPUT GATING

See page 7-403 SN54278 (J, W) SN74278 (J, N)
NC — No internal connection
— FUNCTION TABLE " & 4f 40 3| I M 30
QUAD S-R LATCHES INPUTS | OUTPUT wl sl [l [a] [zl [w] [w] [
§' R Q
219 HoH [ Qo
DIODE-CLAMPED INPUTS L H H
TOTEM-POLE OUTPUTS H L L
H = high level L L H*

L = low level

Qg = the level of Q before the indicated input conditions were established.
*This output level is pseudo stable; that is, it may not persist when the

S and R inputs return to their inactive (high) level.
T For latches with double S inputs:
H = both Sinputs high

Bos page §:00 L = one or both S inputs low

R ®1 182 10

SN54279 (J, W)
SN54LS279 (J, W)

§ L} 7 8
2R 20 GND

SN74279 (J,N)
SN74LS279 (J, N)

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS

280 N-BIT CASCADEABLE

G H NC

T T T GND
INPUT | EVEN _0DD

NPUTS

QUTPUTS

See page 7-406 SN54LS280 (J, W) SN74LS280 (J, N)
SN54S280 (J, W) SN745280 (J, N)

FUNCTION SELECT .00 DATA OUTPUTS

DATA IN RN e\, CONTROL
K LOUT “As0  As1  As2 M

R T R
4-8IT PARALLEL BINARY ACCUMULATORS ﬁl-ﬁﬁ-lﬂﬂm_llmﬁl_m

| 1 | S S—
= T
281 15 ARITHMETIC/ — I
LOGIC-TYPE OPEHA-“ONS CK RI/LO g 50 S 82 Fol
LOGIC SHIFT (L OR R) e °‘LJ_r—""' 4
EXPANDABLE TO N WORDS i ey ‘: —a1 AW
Fa L,,z'_‘-—mf: _
$1_S0_R A3cn Genea P
—r— !
[T 15 L
1 2 3 o 1] L) 3 ] ] w n 17
Al A2 RS1 RSO REG LIN/ A3 Cn G Cred GND
See page 7-410 _V_‘m\u = = GowTAOL. N, BATA
SELECT
SN54S281 (J, W) SN748281 J, N)
vee 83 A3 I3 Ad B4 4 c4
4-BIT BINARY FULL ADDERS Wi 16| (W] ju2 In| (w]| ]
12 ca
B2 A2 1 Al 81 o

1 2 3 4 § (] 7 L

2 82 A2 ] Al 81 co  GND

SN54283 (J, W) SN74283 (J,N)
See page 7-415 SN5418283 (J, W) SN74LS283 (J, N)
SN545283 (J) SN748283 (J, N)

4-BIT-BY-4-BIT PARALLEL BINARY MULTIPLIERS USED WITH ‘285

284 EXPANDABLE FOR N-BIT-
BY-N-BIT MULTIPLICATION

USE ‘S274 FOR NEW DESIGNS

USE °LS275/°S275 FOR LARGE MULTIPLIERS

WORD INPUTS WORD INPUTS

See page 7-420 SN54284 (J, W) SN74284 (J,N)

181
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4-BIT-BY-4-BIT PARALLEL BINARY MULTIPLIERS USED WITH ‘284

z a 5 EXPANDABLE FOR N-BIT-
BY-N-BIT MULTIPLICATION

USE ‘S274 FOR NEW DESIGNS

USE ‘LS275/'S275 FOR LARGE MULTIPLIERS

See page 7-420

WORD  ENABLE OQUTPUTS
INPUT —A—
Vcc 20 GA GB Y0 Y1 ¥2 Y3

Wil wjjuj{jnjjwjjs

2D ENABLE Yo Y1 Y2

Vi
WORD INPUTS WORD INPUTS

SN54285 (J, W) SN74285 (J, N)

1024-BIT PROGRAMMABLE READ-ONLY MEMORIES

2 87 256 4-BIT WORDS
3-STATE QUTPUTS

See Bipolar Microcomputer Components Data Book, second edition.

Vcc ADH S2 §1 DO1 DO2 DO3 DO4

w5 wjijfrjnjjwifs

W s Do1 D02 DOJ

e DO 4

!_ F_E D A 8B C

ANERNNN
NIEZIERIERIRNILAIRAIL
ADG ADF ADE ADD ADA ADB ADC GND

SN54S287 (J, W) SN74S287 (J,N)
(Redesignated TBP14510)

256-BIT PROGRAMMABLE READ-ONLY MEMORIES

288 32 8-BIT WORDS
3-STATE OUTPUTS

See Bipolar Microcomputer Components Data Book, second edition.

SN54288 (J, W) SN745288 (J, N)
(Redesignated TBP18S030)

64-BIT RANDOM-ACCESS MEMORIES

289 16 4-BIT WORDS
OPEN-COLLECTOR OUTPUTS

See Bipolar Microcomputer Components Data Book, second edition.

Vec ADB ADC ADD Did 004 D3 BO3
% 1% " 3 17 n 10 L]

SN545289 (J, W) SN74s289 (J, N)

TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DECADE COUNTERS

290 DIVIDE-BY-TWO AND DIVIDE-BY-5

ouTPUTS
SN54290 (J,W)  SN74290 (J, N)
See page 7-423 SN54L5290 (J, W) SN74LS290 (J, N)
OuUTPUTS
4-BIT BINARY COUNTERS vee Ao Ao o T ‘oa oo
L] n ” n » ] ]
293 DIVIDE-BY-TWO AND DIVIDE-BY-EIGHT T TorrT L %
Qp|
Qc Qs

1112 af|af]s[]|e[]?
N NC  NC \Oc Og , WC GND

ouTPUTS

See page 7-423 SN54293 (J, W) SN74293 (J, N)
SN54LS293 (J, W) SN74LS293 (J, N)

ouTPUTS

ouTPUT
4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS V:c °l; : : D: C‘-°:"°°";"m
2 9 5 Qa 0[. Q¢ ﬂlo éji G
SERIAL INPUT
[ 1 11T
1 H 3 4 § ] 7
SERIAL | A 8 © D_, MODE GW
INPUT CONTROL
NPUTS
See page 7-429 SN54LS2958 (J, W)  SN74LS295B (J, N)
OUTPUTS DATA

WORD INPUT
Vecc Qa Q8 QOc QD CLOCKSELECT C1

Bl M jriinjjw|s

[ [ ]]
298 UAQBDCODCKWS

QUAD 2-INPUT MULTIPLEXERS WITH STORAGE

R4
DATA INPUTS

See page 7-432 SN54298 (J, W) SN74298 (J, N)
SN54L5298 (J, W) SN74LS298 (J, N)

181
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

8-BIT BIDIRECTIONAL UNIVERSAL SHIFT/STORAGE REGISTERS e iad
vee s1 SL Qy* HWay F/Op D/Gp B/Gg CLOCK SR
20  |w| [w] In| jw| jw| jul 1] 2] n
2 9 9 3-STATE OUTPUTS l |
s SL On H/QW F/og D/Qp B/Qs X
50 SR
G G/og E/MQg C/og AQa  0a'  CLEAR

1 2 3 4 5 L} 1 ] 1w
S0 (4] G2 G/ag E/Qe C/0c A/Oa  0a° CLEAR GND

OUTPUT

ITROLS
SN54LS299 (J) SN74LS299 (J, N)
Soo page 7437 SN545299 (J) SN745299 (J, N)

256-BIT RANDOM ACCESS MEMORIES

DATA WRITE
VCC ADC ADH INPUTENABLE AD G AD F ADE

301 2561817 worDs w s [ul[u]{2] n]ln]]s
OPEN-COLLECTOR OUTPUT L T T & T J

ADC ADH DI W ADG ADF

AD A ADE

AD B s DO ADD

|

INIEZIERIER IR IREIL

ADA ADB S1 S2 $3 OUT. ADD GND
PUT

SN54S301 (J, W) SN74S301 (J, N)
See Bipolar Microcomputer Components Data Book, second edition.

8-BIT BIDIRECTIONAL UNIVERSAL SHIFT/STORAGE REGISTERS

3 2 3 3-STATE OUTPUTS

SHIFT SHIFT
LEFT RIGHT

vec S1 SL  Ow WOw FlOs DMp B/Gg CLOCK SR
n L] L n . % " 3 12 n
Bl SU Ow Wow Ffor OG0 80 0
£ SR
o GG Ele Cc  AIOA  Oal CLEAR
1 H 3 4 L] 1 L} L] »
£ 81 T2 , Glog ©/0f C/Oc AJOA  0a’ CLEAR GNOD
ouTPUT
CONTROLS

SN54L8323 (J) SN74LS323 (J, N)

See page 7-443

TEXAS INSTRUMENTS

INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

OCTAL BUFFERS/LINE DRIVERS

340 3

2G
3STATE INVERTED OUTPUTS Ll = hd S

See page 7-445 SN74S340 (J, N)

OCTAL BUFFERS/LINE DRIVERS

3

3-STATE NONINVERTED OUTPUTS

@
N
L\

\
N
w

]
1 2 3 4 H L] 7 9 »
W& 141 2ve 142 2v3

See page 7-445 SN748341 (J, N)

OCTAL BUFFERS/LINE DRIVERS

344 3-STATE NONINVERTED OQUTPUTS 2| "l " npiw

:51

—
1 2 3 4 § [} 7 L} L »
16 1A 2v4 ' 1A2 Y3 A3 2¥2  1A4  2Y1  GND
See page 7-445 SN74S5344 (J,N)
181
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

8-LINE TO 3-LINE PRIORITY ENCODERS

348 3-STATE OUTPUTS

See page 7-448

OUTPUTS INPUTS

outPuT
vee /B0 Gs)/3_ 2 1 G Ao
Wl s w2 iin|iwl]el_

1 2 % 4 i1

B0 Gos 3 2 1 o

4 Ao

5 6 7 El A2 Al
IRIERIERIERIERILE IR

5 6 7 El A2 Al, GND

INPUTS

SN54LS348 (J, W)

SN74LS348 (J, N)

DUAL 8-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER

3 51 3STATE OUTPUTS
4 COMMON DATA INPUTS

DATA INPUTS
A

2v 200 201 202 203 DA
Wl |w| o] (8] |15] |

\
D5 D6 07

13 2 n

02

7.451 SELECT INPUTS DATA INPUTS
Sy i SN74351 (N)
DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS STRORE DATA INPUTS GUTHIF
VeC 2G SELECT, 2y
slspujupjiniinljs
352 INVERTING VERSION OF ‘LS153
26

See page 7-454

STROBE B

OUTPUT GND

16 SELECT DATA INPUTS g

SN54LS352 (J, W) SN74LS352 (J,N)

DUAL 4-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

3 53 3STATE OUTPUTS
INVERTING VERSION OF ‘LS253

See page 7-457

ouUTPUT
CONTROL A
Vce 26 SELECT

DATA INPUTS

8 A A
G
33 w2 ey e Y
1 2 3 4 § 8 7 )
ouUTRIT 8 OUTPUT GND
CONTROL SELECT DATA INPUTS w
G

SN54LS353 (J, W)

SN74LS353 (J, N)

TExAs INSTRUMENTS
INCORPORATED
POST OFFICE BOX 225012 = DALLAS TEXAS 76265
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

HEX BUS DRIVERS

vee &2 A sY SA sY aA 4y

365 NONINVERTED 3-STATE OUTPUTS
GATED ENABLE INPUTS

See 6-36
page SN54365A (J, W) SN74365A (J, N)
SN54LS365A (J,W) SN74LS365A (J, N)

HEX BUS DRIVERS 8

6A 6Y S5A 5Y 4A 4y
] 15 " ] 12 n L] 9
366 INVERTED 3-STATE OUTPUTS
GATED ENABLE INPUTS
11 !Il! ll § lll?llll
[] 1A w 2A F 3A ¥  GND

SN54366A (J, W) SN74366A (J, N)

See page 6-36
SN54LS366A (J, W) SN74LS366A (J, N)

vee G2 6A 6Y A Y 4A 4y

5. S

3 67 NONINVERTED 3-STATE OUTPUTS
1 2 3 4 § (] 7 ]

ORGANIZED TO FACILITATE
HANDLING OF 4-BIT DATA

G1 1A 1w 2A Fal 3A v GND
Soe S SN54367A (J, W) SN74367A (J, N)
Page SN54LS367A (J,W) SN74LS367A (J, N)
HEX BUS DRIVERS y f: N R
368 INVERTED 3-STATE OUTPUTS
ORGANIZED TO FACILITATE
HANDLING OF 4-BIT DATA
yH2HsH«HsHeF s
81 1A [1% 24 2v A kA GND
SN54368A (J, W) SN74368A (J, N)
See page 6-36 SN54LS368A (J,W) SN74LS368A (J, N)

TEXAS INSTRUMENTS
INCORPORATED ~
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

2048-BIT READ-ONLY MEMORIES

370 512 4-BIT WORDS
3-STATE OUTPUTS

For more information contact the factory

Vec ADH AD! § DO1 DO2 DO3 DO4

WS wupjnjjuils

ADG ADF ADE ADD ADA ADB ADC GND

SN54S370 (J) SN748370 (J, N)

2048-BIT READ-ONLY MEMORIES

371 256 8-BIT WORDS
3-STATE OUTPUTS

For more information contact the factory

VCC  ADH ADG ADF B2 % Dpos DO7 DO6 DOS

wl (wl iw| o] 1w (8] Iw| 13| 2| In
) F s 008 DO7 DOG
A Dos
8 c ) E D01 DO2 DO3 DO4

[ 11 111 1]

1 2 3 4 § L} 7 L} ] L]
ADA ADB ADC ADD ADE DO1 DO2 DO3 DO4 GND

SN545371 (J) SN74S371 (J, N)

OCTAL D-TYPE LATCHES

373 3-STATE OUTPUTS
COMMON OUTPUT CONTROL
COMMON ENABLE

See page 7-471

ENABLE
Vec % 8 7D 70 e e 0 s

e e Y

LR a

o
1 2(|3||4||5][6]7 g9
)

OUTPUT 10 [ £ 20 £ 40 s GND

SN54L8373 (J) SN74LS373 (J,N)
SN54S5373 (J) SN748373 (J,N)

OCTAL D-TYPE FLIP-FLOPS

374 3-STATE QUTPUTS
COMMON QUTPUT CONTROL
COMMON CLOCK

See page 7-471

OUTRUT 10 ) m
CONTROL

SN54LS374 (J) SN74LS374 (J,N)
SN548374 (J) SN748374 (4, N)

TEXAS INSTRUMENTS

INCORPORATE D
POST OFFICE BOX 225012 = DALLAS,

TEXAS 76265

5-67



54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4-BIT BISTABLE LATCHES

375

See page 7-478

QUAD J-K FLIP-FLOPS

376 COMMON CLOCK
COMMON CLEAR

See page 7-479 SN54376 (J, W) SN74376 (J, N)
OCTAL D-TYPE FLIP-FLOPS Vee D 70 60 60 5D 50 CLOCK
20 mp (e (15| | 3 12 n
377 SINGLE-RAIL OUTPUTS D a o D D Q
COMMON ENABLE CK oK [
COMMON CLOCK
oK cK cK K
o o D a a o D 0o

1 2 3 4 § ] 7 ] ] ]
ENABLE 10 1D 20 20 30 3D 4D 40 GND
G

7481
By SN54LS377 (J)  SN74LS377 (J,N)

HEX D-TYPE FLIP-FLOPS
378 SINGLE-RAIL OUTPUTS - —
COMMON ENABLE E cx cx
20113

COMMON CLOCK
D Q o o
1

m?u 10 ] 0 20 30 30 GND

See page 7-481 SN54LS378 (J, W) SN74LS378 (J, N)

181

TEXAS INSTRUMENTS

568 INCORPORATED

FPOST OF FICE BOX 225012 = DALLAS. TEXAS 75266




‘81

54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

QUAD D-TYPE FLIP-FLOPS

vce 40 40 0 E ] 30 cLock
Wl Wi juzpjugwl]9
379 DOUBLE-RAIL OUTPUTS - <
COMMON ENABLE S o oK 9
COMMON CLOCK
AT [
] L]
" S
INIEZIERIERIRR I EIREIL
ENABLE 10 10 [ 0 T 20 GND
g
See page 7-481 SN54LS379 (J, W) SN74LS379 (J, N)

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS vee

381 8 BINARY FUNCTIONS
USE ‘S182 FOR LOOK-AHEAD CARRY

A1 F2

INPUTS QUTPUTS
See page 7-484
SN54S381(J) SN74S5381(J, N)
QUAD 2-INPUT EXCLUSIVE-OR GATES ‘:‘ : 2 : "' g

386 ﬁEJ L@'

POSITIVE LOGIC:

1 2 3 4 5 [ ]
1A AL] w Fad 2A .

7
GND

See page 7-487 SN541L5386 (J, W) SN74L5386 (J, N)

1024-BIT PROGRAMMABLE READ-ONLY MEMORIES N T —

s wifu{jnz]{n]jw]fs

3 81 256 4-BIT WORDS ‘E-ﬁ

OPEN-COLLECTOR OUTPUTS

] s Bo1 DOZ DOJ

¢ 004

F F E D A B8 c
INIEZIERIRRIERILRIRAIL
ADG ADF ADE ADD ADA ADB ADC GND

SN54S8387 (J, W) SN74S387 (J, N)
(Redesignated TBP14SA10)

See Bipolar Microcomputer Components Data Book, second edition.

TEXAS INSTRUMENTS
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL DECADE COUNTERS

390

BI-QUINARY OR BCD SEQUENCES

See page 7-489

2 ouTPUT
vcc 24 CLEAR 204 28

ry 7 Gz
CLEAR OUTPUT

oUTPUTS

SN54390 (J, W)
SN54LS390 (J, W)

SN74390 (J, N)
SN74LS390 (J, N)

DUAL 4-BIT BINARY COUNTERS

393

See page 7-489

OuTPUTS

B el N,
vec 2A CLEAR 7204 208 20c  20p

SN54393 (J, W) SN74393 (J, N)
SN54LS393 (J, W) SN74LS393 (J, N)

4-BIT UNIVERSAL SHIFT REGISTERS

395

3-STATE OUTPUTS

See page 7-496

ouTPUTS CASCADE
OUTPUT TPUT
Qo' CLOCK CONTROL

CLEAR

SERIAL LOAD

A
|
3
A

»f—e
o f—n

1 2
CLEAR SERIAL 8 c
INPUT

PARALLEL INPUTS.

SN54LS395A (J,W)  SN74LS395A (J, N)

QUAD 2-INPUT MULTIPLEXERS WITH STORAGE

398

DOUBLE-RAIL OUTPUTS

See page 7-499

ws cx
O Oy a1 a2 ez wm TG %
N G I
1 2 3 4 5 L} 17 L] L »
WORD 0, O A A2 82 81 8% o0 GND
SELECT
SN54L5398 (J) SN74LS398 (J, N)

TEXAS INSTRUMENTS

INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

QUAD 2-INPUT MULTIPLEXERS WITH STORAGE

399 SINGLE-RAIL OUTPUTS

See page 7-499

<
8

3

SN54LS399 (J,W) SN74LS399 (J,N)

MULTI-MODE BUFFERED 8-BIT LATCHES

8412 sstate outpuTs
DIRECT CLEAR

See page 7-502

INTER. DATA INPUTS AND OUTPUTS
RUPT [ A 1
Vee OUT N out IN ouT IN OUT IN QUT CLEAR SEL2

24| {23 |{22|— 21| 20{{ 19 ({18 | {17 | 16[— 15| {14} 13

[ T 1 [ [ 1 [ 1

NT DIi8 DO8 DI7 DO7 DI6 DO6 OIS DO5S CLR

DIl DOY DI2 DO2 DI3 DO3 Di4 DO4 STB

i I O

vij2 |s) (4] [s] [e] |7 8] 9] pof (N |12
SELI MODE (IN OUT N OUT 1N __OUT TN __OUTSTROBE GND
CONTROL V-

DATA INPUTS AND OUTPUTS

SN54S412 (J) SN74S412 (J,N)

QUAD GATES

42 5 3-STATE OUTPUTS
ACTIVE-LOW ENABLING

positive logic: Y = A

See page 6-33

SN54425 (J, W) SN74425 (J, N)

TEXAS INSTRUMENTS

INCORPORATED

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

QUAD GATES

42 6 3-STATE OUTPUTS
ACTIVE-HIGH ENABLING

positive logic: Y = A

See page 6-33

Vi 4C 4A ayY 3C 3A 3yY
" L) 12 n L 9 L]

SN54426 (J, W) SN74426 (J, N)

SYSTEM CONTROLLER FOR 8080A

42 8 BIDIRECTIONAL DATA PORTS

43 8 BIDIRECTIONAL DATA PORTS

See page 7-514

BIDI RECTION:L DATA PORTS

iNTA / oe 3 o1 oo >
MEMR BUSEN pas 085 081

| f—
BIDIRECTIONAL DATA PORTS

SN748428 (N)
SN748438 (N)

QUAD TRIDIRECTIONAL BUS TRANSCEIVERS

440 OPEN-COLLECTOR NONINVERTED OUTPUTS

441 OPEN-COLLECTOR INVERTED OUTPUTS

442 3-STATE NONINVERTED OUTPUTS

443  :sTATE INVERTED OUTPUTS

444  3sTATE INVERTED AND NONINVERTED OUTPUTS

8448  OPEN-COLLECTOR INVERTED AND NONINVERTED OUTPUTS

See page 7-507

<

cs cc

U

(9]

B1
c1

o O ol
>» @

c2
B2
B3
c3
C4
B4
GND

z

> »
2w

s1

[11] so

SN54L5440 (J) SN74L5440 (J, N)
SN54LS441 (J) SN74L8441 (J, N)
SN54L5442 (J) SN74LS442 (J, N)
SN54L5443 (J) SN74L5443 (J, N)
SN54L5444 (J) SN74L5444 (J, N)
SN54L5448 (J) SN74L5448 (J, N)

AEERRFRRFEFRE
FEEEEEEEE

TEXAS INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

PROGRAMMABLE READ-ONLY MEMORIES

256 8-BIT WORDS Vec AOM ADG ApF & §1 DOB DO7 DOS DOS
. ] ] ) ] 11 ] L] “ n n n
410 OPEN-COLLECTOR OUTPUTS l \ I H I |
H G F s DOos 007 DOE
471 3STATE OUTPUTS A bos
e c o € D01 DO2 DO3 DOA
HERREEER

1 2 3 4 1] . 7 | ] ] »

ADA ADB ADC ADD ADE DO1 DO2 DO3 DO4 GND

SN545470 (J) SN745470 (J, N)
(Redesignated TBP18SA22)
SN545471 (J) SN74s471 (J, N)

See Bipolar Microcomputer Components Data Book, second edition.
(Redesignated TBP18522)

PROGRAMMABLE READ-ONLY MEMORIES Voc  ADI ADH ADG ADF
20 ] " n” ]

DO8 DO7 DO DOS
" 3 12 n
00

| |

4 DO7 DO6

;

AD AD AD AD
1 H G F

47 2 3-STATE OUTPUTS

473 OPEN-COLLECTOR QUTPUTS
ADB__ADC__ADD ADE DO1_DO2 DO3 DO4

| | [ 1 1]

1 2 3 4 H L] 7 ] 9 L
ADA ADB ADC ADD ADE DO1 DOz DO3 DO4 GND

SN54S8472 (J) SN74S472 (J, N)
(Redesignated TBP18S42)
SN545473 (J) SN74S473 (J, N)

See Bipolar Microcomputer Components Data Book, second edition. (Redesignated TBP18SA42)

PROGRAMMABLE READ-ONLY MEMORIES

Vcc ADI N $1 32 S3  s4 DO8 DO7 DO6 DOS DO4

24| 23122} 21} 20} 19 | {18} 17 [ {16} 15| { ¥ 13

414 3-STATE OUTPUTS

47 5 OPEN-COLLECTOR OUTPUTS

AD I NC s 008 DO? DO6 DOS

ADH 004

ADG ADF ADE ADD ADC ADB ADA DO1 DO2 DO3

v 12 {af |« |s| |ef | 7] | 8] |9 [rof |V} |12
ADH ADG ADF ADE ADD ADC ADB ADA DO1 DO2 DO3 GND

SN545474 (J) SN74S474 (J, N)
(Redesignated TBP18S46)
SN545475 (J) SN74S475 (J, N)

See Bipolar Microcomputer Components Data Book, second edition.

(Redesignated TBP18SA46)
NC — No internal connection

181
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54/74 FAMILIES OF COMPATIBLE FTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4-BIT SLICE PROCESSOR ELEMENTS

482

CASCADABLE TO N-BITS

AOP AOP cco INC DOSEL XWR
BI/Q BIOY CK NCPC AD 3 ADOP 1 ADP OV WC DOP DOP1 DOP 3 poggL ! L WRLFT
48 1 SEL BI/Q0 cci SEL 2 0 GND [ 0OP 2 2 XWRAT WRRT
4814746 5| 44|43 Ja2| 141 a0 (38| {38} {37| {3635} 34| {33} {32| {31} {30} 29| {28| {27} 26|25
BI/O1 BI/G0 CK CCI [NCPC AD AOP AOP AOP AOP CCO INC DOP DOP1 DOP2 DOP 3 DOSEL DOSEL XWR XWR WRAT
SEL 3 2 1 0 jov we O 1 RT LFT
50 WRLFT
— B1/02 OWR
BI/
03 A3 AI2Z AIl A0 OPO OP1 _OP2 OP3I OP7 OPE OPS OPS OP9 OP4 Cin POS G/AG PG Couwt EQ
1 2113 4 5 ] 7| |8 9| [rof |mf |vzf i3] |va| 15| |6 117] |18 [19] |20{ (21] (22| |28] |24
BI/ E] [E] oFo 0P2 oF7 oF 6 oP8 OPd4 POS PILG EQ
o2 BI/ A2 ALD or1 OP 3 Vee oP9 Tin G/AG Tout TOWR
03
SN74LS481 (J)
> SN745481 (J)
See Bipolar Microcomputer Components Data Book, second edition.
4-BIT-SLICE EXPANDABLE CONTROL ELEMENTS
SEL INPUTS OUTPUTS
|—: — e Ay
vec ck 'ss s6' CLR F0O  F1 F2  F3' A0

490

See page 7-520

2
6
5S4 $3 Cout Cin S1 52 A3 A2 Al GND
SEL INPUTS SEL INPUTS INPUTS
SN545482 (J) SN748482 (J, N)
See Bipolar Microcomputer Components Data Book, second edition.
DUAL DECADE COUNTERS 08 2 ouTeuTS
vee cu!)cn( :Léll t:uU: %‘! 208 20c 200

7 1 A 1 i0g 1og  10p , GND
CLOCK CLEAR OUT-  SET. ‘“———
PUT  TOR ouTPUTS

SN54490 (J, W) SN74490 (J, N)
SN54L5490 (J, W) SN74LS490 (J, N)

TEXAS INSTRUMENTS
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

VOLTAGE-CONTROLLED OSCILLATORS

624 TWO-PHASE OUTPUTS
ENABLE CONTROL
RANGE CONTROL

See page 7-460

© FREQ z
Vce CONTROL NC NC NC  Vec OUTPUT

FREQ 2
[CONTROL

SN

1 2 3 4 § L) 7

RANGE ©X1 CX2 ENABLE y GND
GND OUTPUT

SN54LS624 (J, W) SN74LS624 (J,N)

DUAL VOLTAGE-CONTROLLED OSCILLATORS

6 2 5 TWO-PHASE OUTPUTS

See page 7-460

22 2y 20 20
Vge OUTPUTOUTPUT 2CX1  2CX2 CONTROL V. GND
WL ] || (13 Jn2 in L) L)
Y Cext enia
CONTROL|
z FREQ
CONTROL
Caxt
1 2 3 4 5 L} 7 L}
GND 12 v 1CX1 1Cx2 1FREQ 1 1
QUTPUT OUTPUT CONTROL VCC GND

SN54L.5625 (J, W) SN74LS625 (J, N)

DUAL VOLTAGE-CONTROLLED OSCILLATORS

626 Two-PHASE OUTPUTS
ENABLE CONTROL

See page 7-460

22 v 2 2 FREQ 1 FREQ
Vec OUTPUT OUTPUT ENABLE 2CX1  2CX2 CONTROLCONTROL

GND

Z W 1 1CX1  ICX2 e [=)
OUTPUTOUTPUT ENABLE Vce  GND

SN54L.5626 (J, W) SN74LS626 (J, N)

TEXAS INSTRUMENTS

INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DUAL VOLTAGE-CONTROLLED OSCILLATORS

627

See page 7-460

28 2FREQ
CONTROL 2CX1  2CX2

Vee V.
" n 2

28 2v
GND  OUTPUT

n L 9 ]

1 2 3

18 1FREQ 1CX1
Vee CONTROL

SN54LS8627 (J, W)

4 § (] 7

X2 18 (17
GND OUTPUT

GND

SN74LS627 (J, N)

VOLTAGE-CONTROLLED OSCILLATORS

6 z 8 TWO-PHASE OUTPUTS
ENABLE CONTROL
RANGE CONTROL
EXTERNAL TEMPERATURE COMPENSATION

See page 7-460

© FREQ
Ve CONTROL

Rext

SN54L5628 (J, W)

CX2 ENABLE vy
ouTPUT

GND

SN74LS628 (J, N)

DUAL VOLTAGE-CONTROLLED OSCILLATORS

6 29 ENABLE CONTROL
RANGE CONTROL

See page 7-460

SN54L5629 (J, W)

SN74L5629 (J, N)

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265




54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

16-BIT ERROR DETECTION/CORRECTION CIRCUITS
630 ssrareoutruTs
631 oee [1] () [ vee
OPEN-COLLECTOR OUTPUTS
os1 [3] 26] s1
CONTROL
os2 [4] 25] so
DB3 E E CBO
DB4 E E cB1
DATA DB5 E E"ﬂ €82 CHECK
L ose [3] 27] ce3 BITS
DB7 E E CB4
oes [io] 'El cB5
osg [11] 18] DB1s
ps10 [12] 7] o814 { pata
DB11 E E pB13 [ BITS
GND [14) E] DB12
SN54LS630 (J) SN74LS630 (N)
SN54LS631 (J)  SN74LS631 (N)
See page 7-465
4-BY-4 REGISTER FILES
WRITE SELECT ENABLE OUTPUTS
vee oo W Wg' WRITE READ 01 07
670 3staTeouTeuTs
SIMULTANEOUS READ/WRITE
EXPANDABLE TO 1024 WORDS
DATA READ SELECT OUTPUTS
—— SN5ALS670 (J,W)  SN74LS670 (J, N)

181
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