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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

OCTOBER 1976

description

Texas Instruments transistor-transistor-logic (TTL)
family of high-performance bipolar digital integrated
circuits comprises five distinct series of compatible
product lines. These product lines offer the digital
systems designer a full spectrum of performance
ranges in order to optimize system cost and perfor-
mance. The available choices range from the very high
performance of the Schottky-clamped? functions for
systems operating typically up to 125 megahertz to
low-power functions with power consumption of

only one milliwatt per gate.

Typical characteristics of the five TTL series offered
are shown in Table | and their respective speed/power
relationships are illustrated in Figure A.
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iTypical saturated logic gate from the indicated families.

FIGURE A

TABLE 1-54/74 FAMILY TYPICAL $S| PERFORMANCE CHARACTERISTICS

GATES FLIP-FLOPS
SERIES 3 Clock input
Speed-Power | Propagation Power Frequency
Product Delay Time | Dissipation
Range
54LS/74LS 19 pJ 9.5ns 2mW dc to 45 MHz
54L/74L 33pd 33ns 1mW dc to 3 MHz
54S/74S 57 pJ 3ns 19 mW dc to 125 MHz
54/74 100 pJ 10ns 10mwW dc to 35 MHz
B54H/74H 132pd 6ns 22 mW dc to 50 MHz

features
EASE OF SYSTEM DESIGN

¢ Full compatibility provides choice from five distinct performance ranges

Low output impedance:

Provides low a-c noise susceptibility
Drives high-capacity loads

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

FULL COMPATIBILITY IS DESIGNED INTO TI TTL

® All series are designed for single 5-volt power supply
® Al 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 Tintegrated Schottky-Barrier diode-clamped
transistor is patented by Texas instruments.
U.S. Patent Number 3,463,975. TEXAS INSTRUMENTS
INCORPORATED

POST OFFICE BOX 5012 » DALLAS, TEXAS 75222
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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 548
SERIES 54H
74 FAMILY SERIES 74 SERIES 74L | SERIES 74LS | SERIES 74LS | SERIES 74S
SERIES 74H UNIT
WITH WITH
DIODE EMITTER
INPUTS INPUTS
Supply voltage, Vg (see Note 1) 7 8 7 7 7 \Y
Input voltage 5.5 6.5 7 5.5 5.5 v
Interemitter voltage (see Note 2) 5.5 5.5 5.5 5.5 \4
Off-state (high-level) voltage applied | 06, 07 30
to open-collector outputs of SSi '186, "7, '26 15 A
circuits (see Note 3) Others 8 7 7 7
High-level voltage applied to a disabled 3-state output Vce 7 7 Vee A
Operating free-air temperature range 54 Family 5510125 °c
74 Family 0to 70
Storage temperature range —65 to 150 °c

NOTES: 1. 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
the same AND or NAND gate in the functional block diagram,
3. Ratings for MSI 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 shouid be between VgH min and
4.5 V. Series 541 S5/74LS devices with diode inputs may be connected directly to Vg

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 fuil load to the driving output at a high-level voltage but adds no loading at a
low-level voltage.

c. Connect unused inputs to Ve through a 1-k§2 resistor so that if a transient that exceeds the input maximum
rating should occur, the impedance wili be high enough to protect the input. One to 25 unused inputs may be
connected to each 1-k§2 resistor. Series 54L.S/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 shouid not be exceeded.

TEXAS| INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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54/14 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 tabie 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)

serues | NOMINAL VALUE OF | MAXIMUM HIGH-LEVEL | MAXIMUM LOW-LEVEL
INPUT PULL-UP RESISTOR INPUT CURRENT INPUT CURRENT
54/74 ) 20 4A Zi6mA
5aH/74H 28ka 50 iA 2 mA
e e 40 kQ 10 A —0.18 mA
S Bka 20 A —08mA
54LS/74LS 18k 20 A 04 mA
B4s/745 2.8k0 50 A “2mA

¥Series 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.

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 IgH 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 I} and 1| are less than the
maximum recommended values of IgH and IQL, respectively, for the driving circuit.

TEXASI lNSTRUgvi ENTS

NCORPORATE
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

positive logic:
Y =AB

See page 6-2

7B 2V _ GNI
SN5400 (J) SN7400 (J, N)
SN54H00 (J) SN74HO00 {J, N}
SN54L00 (J) SN74L00 (J, N)
SN54LS00 (J, W)  SN74LS00 {J, N}
SN54S00 (J, W) SN74S00 (J, N)

SN5400 (W)
SN54H00 (W)
SN54L00 (T)

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

1]

GND 38 3A  3Y
ni ol 3

4Y 48 4A
" 1 2

a

positive logic:
Y=AB s e s s 1273 s 17
1y 1A 1’ 2y 2A 28 GND 1A 1B 1 Ve 2Y 2A 2B
SN5401 (J) SN7401 (J, N SN5401 (W)
SN54LS01 (J,W)  SN74LS01 (4, N) SN54HO1 (W)
SN54L01 (T)
1A 18 v 2A 2B 2¥ GND
SN54HO1 (J)  SN74HO1 (4, N)
See page 6-4
Vi ay 4A 3Y 38 ay 48 N 4A GND 38 3A 3Y

QUADRUPLE 2-INPUT
POSITIVE-NOR GATES

02

positive logic:
Y = A+B

See page 68

35

%[5l [e] [n] [u] [s] 1 T

i 1A~ 18 2Y 2A 2B GND

SN5402 (J) SN7402 (J, N)
SN54L02 (J) SN74L02 (J, N)
SN5ALS02 (J,W)  SN74LS02 {J, N)
SN54S02 (J, W)  SN74502 (4, N)

SN5402 (W)
SN54L02 (T)

TEXAS INSTRUMENTS

INCORPORATED
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:

tive V[ 2 s el s s ]7
Y= AB 1A 1B 1w 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 BA 8Y 5A 5Y 4A 4y 1Y A 6Y GND S5Y 5A 4y
HEX INVERTERS w| (6] [e] [n] [0} [s][s " [n 2] [n] [w] (5] [s
RN . | T
r. v
04 | > y L
positive logic: 4X
Y=A {: l: D - :] E
yHe s« s 1[F 1 He[JaHs s s
1A 1Y 2A 2y 3a 3Y GNB 1A 2y 2A Voo 3A 3y aA
SN5404 (J) SN7404 (J, N} SN5404 (W)
SN54H04 (J) SN74H04 {J, N) SN54H04 (W)
SN54L04 (J) SN74L04 (J,N) SN54L04 (T)
See page 6.2 SNB4LS04 (J, W)  SN74LS04 (J, N)

SNBAS04 (3, W) SN74S04 {3, N)

Vec 6A. 6Y  5A  5Y  4A 4y
8

HEX INVERTERS

) | (] [e]l {n] [w] s
WITH OPEN-COLLECTOR OUTPUTS D [: D

05
! ,‘ posi'ive logic: |{>°] ﬁ [Pj; .

2
A 1Y 2A 2¥ 3 3Y GND

1y 6A  6Y GND 5Y S5A  4Y
" 13 2 n 0 9 3

>

WITH OPEN-COLLECTOR
HIGH-VOLTAGE OUTPUTS

positive logic:
Y=A

See page 6-24

Y=A 1 1 2| 3] |4 |s[|8]]7
1 1A 2y 2A Ve 3A 3y 4A
SN5405 (J) SN7405 (J, N) SN5405 (W)
SN54H05 {J) SN74HO05 (J, N) SN54H05 (W)
See page 64 SN54LS05 {J, W)  SN74LS05 (J, N}
SN54S05 (J, W) SN74S05 (4, N)
Vec 6A oY 5A 5Y. 4A 4y
HEX INVERTER BUFFERS/DRIVERS - w| ] | |ni|w| te] is

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

1076

TEXAS INSTRUN ENTS
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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 BA  6Y  5A  5Y  4A  aY
" 13 12 1 L 9 L]

[
LA A

1A v 2A  2¥ "3A 3Y GND

SN5407 (J, W) SN7407 {J, N)

QUADRUPLE 2-INPUT
POSITIVE-AND GATES

08 h
positive logic:

Y =AB

See page 6-10

Vi 48 4A ay 38 3A 3y
" 3 2 n L] 9 L
L
3 4 5 L] 7

1 2
R B W A W 2V GO
SN5408 (J, W) SN7408 (J, N)

SN54LS08 (J, W) SN74L508 (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

48 4A 4y 3B 3A 3y

13 L3 n 0 L] L]
"

1 2 3 5 L] 7

[

A 18 1Y ZA 28 2Y GND
SN5409 (J, W) SN7409 (J, N)
SN54LS09 (J, W)  SN74LS09 (4, N)
SN54S809 (J, W) SN74S09 {J, N}

3y
TRIPLE 3-INPUT wl lnl tel int ol is] s

POSITIVE-NAND GATES S
10

positive logic:
Y =ABC VT 2 s (e sl (8] 17
1A B 2A 28 2c 2¥ GND
SN5410 (J) SN7410 {J, N}
SN54H10 (J) SN74H10 (J, N)
SN54L10 (J) SN74L10 (J, N)
See page 6-2 SN54LS10 {J, W) SN74LS10 (J, N)

SN54S810 {J, W) SN74810 (J, N}

A 8 1Y vec 2¥ 2A 28
SN5410 (W)
SN54H10 (W)
SN541.10 (T)

TEXAS INSTRUMENTS

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

PIN ASSIGNMENTS (TOP VIEWS)

vec 1C 1Y 3 38 3A  3Y
TRIPLE 3-INPUT i |1} J12] jn| v 9| 18
POSITIVE-AND GATES

1 B

positive logic: \

Y=ABC 1 2 3 4 5 & 7
1A 1B 2a 28 2 2Y GND
SN54H11 (J) SN74H11 (4, N)
See page 6-10 SN54LST1 (J, W)  SN74LS11 (J,N)

SN54811 (J, W) SN74811{J,N)

TRIPLE 3-INPUT
POSITIVE-NAND GATES

»

&

1]
—Jalg

1

WITH CPEN-COLLECTCOR OUTPUTS ‘ D ‘

12 ~ |

positive logic: 1 T «Hs s

Y =ABC A 18 2A 28 2C 2Y GND
SN5412 (J, W) SN7412 (J, N)
SN54LS12 (J, W) SN74LS12 (J,N)

See page 64

DUAL 4-INPUT

POSITIVE-NAND
SCHMITT TRIGGERS

13

positive logic:
Y = ABCD

See page 6-14

1A 1B NC 1€ 1D 1Y GND

SN5413 (J, W) SN7413 {(J, N)
SN54LS13 (J, W) SN74LS13{J,N)

NC—No internal connection

HEX SCHMITT-TRIGGER
INVERTERS

14

positive logic:
Y=A

See page 6-14

SN5414 (J, W)
SN54LS14 (J, W) SN74LS14 (J,N)

SN7414 (§, N)

TeExAs INSTRUDM ENTS

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

PIN ASSIGNMENTS (TOP VIEWS)

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

positive logic:
Y = ABC

See page 6-12

Vi 1c 1y

=|8
{8
- |8
-l

=8

11213 (A Ists] 17
1A 1B 2A 28 2 2Y GND

SNB4H15 (J, W) SN74H15 (J,N)
SN5ALS15 (J, W) SN74LS15 (J, N)
SN54S15 (J, W) SN74S15 {J, N}

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

16

Vee 64 BY SA BY
3

SENEN

L)

positive logic:

Y=A A W 2A 2V 3A W GWD
SN5416 (J, W) SN7416 (J, N)

See page 6-24

HEX BUFFERS/DRIVERS

WITH OPEN-COLLECTOR
HIGH-VOLTAGE QUTPUTS

1

positive logic:
Y=A

See page 6-24

SN5417 (J, W) SN7417 (J,N)

Vee 2D 2 NC 28 2A 2y
DUAL 4-INPUT wl ful fel inf [w] 1s] I8
POSITIVE-NAND GATES [

20 L]

;;osmve logiec: V2 e[qs s 7

= ABCD % B N iC 1D 1Y GND
SN5420 (J) SN7420 (J, N)
SN54H20 (J) SN74H20 (J, N)
SN541.20 {(J) SN74L20 (J, N)

Ses page 6:2 SN54LS20 {J,W) SN74LS20 (4, N)

SN54820 (J, W) SN74520 (J, N)

1 2 3 . 5 L T
TA 1Y NC Vgc NC 2a 28

SN5420 (W)
SN54H20 (W)
SN54L20 (T)

NC—No internal connection

TEXASl INSTRUMENTS

NCORPORATED
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

Yec 2D 2 NC 2B 2A  2Y
w12 In} witaf e

!

positive logic:
Y = ABCD 1123 |a[]s[|6[]7 1|2 (3 la(s[sf{7
A 1B NC ¢ 1D 1Y GND A Y NC Vec NG 2R 28
SN54H21 {J) SN74H21 (J,N) SN54H21 (W)
See page 6-10 SN54LS21 (J,W) SN74LS21 (J, N)
NC—No internal connection
Vee 20 2 NC 28 2A 2V 1 c 1B GND 2Y 20 2c
DUAL 4-INPUT wl [l (el Inl |w| e wl (] (2] inf w0 0

POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

22

positive logic:
Y = ABCD

See page 64

1A 18 NC 1€ 1D 1Y GND

SN5422 (J, W) SN7422 (J, N)
SN54H22 (J) SN74H22 (J,N)
SN54L822 (J, W) SN74LS22 (J,N)
SN54S22 (J,W)  SN74S22 (J, N)

L
—ll

1 2 3 4 5 6 7
1A 1Y° NC Vcc NC 2A 2B

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

vee 11X 20 2¢

1 2 3 4 5 s 7 L]
X 1A 1B sn;gss i 1D 1Y GND

See page 6-30 SN5423 (J, W) SN7423 (J, N}
vec 2D 2 ST‘;gBE 2B 2A 2y

DUAL 4-INPUT .

POSITIVE-NOR GATES ] ] Je] [n] [0] [s] [

WITH STROBE

25

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

See page 6-8

i

1 2 3 4 5 6 7
1A 1B STROBE 1C 1D 1Y GND
16

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 ’ "

HIGH-VOLTAGE INTERFACE ]
POSITIVE-NAND GATES y

positive logic: . aninkiniiniinlingl

Y =2AB A B 1Y 2A 2B 2Y GND
SN5426 (J) SN7426 (J, N)

See pages 6-24 and 6-26 SN54LS26 {(J, W) SN74LS26 (J, N)

TRIPLE 3-INPUT
POSITIVE-NOR GATES

positive logic:
Y = A+B+C
1A 1B 2A 2B 5 2¥ GND
" SN5427 {J, W) SN7427 (J, N)
Seo page 6.8 - SN54LS27 (J, W) SN74LS27 {J, N)

QUADRUPLE 2-INPUT
POSITIVE-NOR BUFFERS

28

positive logic:
Y =A+B 4
v 1A 18 ¥ 2 2B GND
SN5428 (J, W) SN7428 (J,N)
See page 6-20 SN54LS28 (J, W) SN74LS28 (J, N)
S INPUT u

POSITIVE-NAND GATES

30

EY
3

BT

- s N (2]
=2
o |
®|3
&
—I=
=22
s

T
- [0
Joln

positive logic:
Y = ABCDEFGH

1 2 3 4 5 § 1

(
|
|

A c o E F GND . NC A B vee c D E
SN5430 (J) SN7430 (J, N) SN5430 (W)
SN54H30 (J) SN74H30 (J, N)- SNBAH30 (W) -
SN54L30 {J) SN74L30 (J, N) SN54L30 (T)'
See page 6-2 SN54LS30 (J, W) SN74LS30 {J, N)

SN54S30 (J, W) SN74830 {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

QUADRUPLE, 2-INPUT
POSITIVE-OR GATES

32

PIN ASSIGNMENTS (TOP VIEWS)

See pages 6-24 and 6-26

SN54LS33 (J, W)

positive logic:
Y=Ass
N 7A 1B 1Y 2A 28 2Y GND
; SN5432(J; W)  SN7432 (4, N)
See page 628 ~ SN54LS32 (J,W) SN74LS32 (J, N}
SN54S32 (J, W}  SN74S832 (J, N)
Voo 4y 48 4A 4 38 23A
QUADRUPLE 2-INPUT wl (el el {n] {w] (s]]s
POSITIVE-NOR BUFFERS ' [ ‘ E_| \_)}
WITH OPEN-COLLECTOR OUTPUTS ' Lo@J L.(l—‘_J ‘
positive logic: 12 3] (4] 15] 18] 17
Y =A+B v 1A 18 2Y 2A 28 GND
SN5433 (J, W) SN7433 (J, N)

SN74LS33 (4, N)

vee 48 A

QUADRUPLE 2-INPUT
POSITIVE-NAND BUFFERS

. WITH OPEN-COLLECTOR QUTPUTS

38
positive logic:

Y=AB

See pages 6-24 and 6-26

N 4Y 38 3A 3y

QUADRUPLE 2-INPUT wljujjul niinl js]]s
POSITIVE-NAND BUFFERS T B !
37 Ep’
positive logic: « F% r%_]
Y=AB 123 e[ s ]e[]?

1A 1B v 2A 2B 2Y' GND

- SN5437 (4, W) . SN7437 (J,N)
- See page 620 SNB4LS37 (J,W)  SN74LS37 (J, N} _
SN54S37 (J, W) SN74S37 (J, N)

SN5438 (J, W)
SN54LS38 (J, W)
SN54838 (J, W)

28 2Y GND

SN7438 (J,N)
SN74LS38 (J,N] °
SN74S38 (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 20 2 NG 2B 2A 2V iD C 1B GND 2y 2 2
DUAL 4-INPUT w] [n] Jre] [l Jw] [s] s w] [n] o] [n] [w] [e] [
POSITIVE-NAND BUFFERS L%J i
positive logic:
Y = ABCD v 2 e8] 7 235 s 12
1A 18 NC 1IC 1D 1Y GND A Y NC Ve NC 2A 2B
SN5440 (J} SN7440 (J, N) SN5440 (W)
SN54H40 (J) SN74H40 (J, N) SN54H40 (W)
See page 6-20 SN54LS40 (JW)  SN74LS40 (J, N)
SN54540 {J, W) SN74840 (J, N) NC—No internal connection
INPUTS OUTPUTS

4 LINE-TO-10-LINE DECODERS

42 BCD-TO-DECIMAL

4 3 EXCESS-3-TO-DECIMAL

44 EXCESS-3-GRAY-TO-DECIMAL

WHisj(uiiujjuiinifoljs

. )

A B c b

01234567838

=] [T
IRIEZIERIERIRRILRIRAIL
0 1 2 3 4 5 5, GND
OUTPUTS
SNS5442A (J, W)}  SN7442A (J,N)
SN54L42 (J) SN74L42 (J, N)
SN541L542 (J, W)  SN74LS42 (J, N)
SN5443A (J, W) SN7443A (J,N)
SN54L43 (J) SN74L43 (J, N)

5-14

See page 7-15 SN5444A (J, W} SN7444A (J,N)
SN54L44 (J) SN74144 (J, N)
INPUTS OUTPUTS

BCD-TO-DECIMAL DECODER/DRIVER

45 LAMP, RELAY, OR MOS DRIVER

80-mA CURRENT SINK

OUTPUTS OFF FOR INVALID CODES

See page 7-20

Vec A B € D "8 8 17
Wy ujrpnljwlle

e

BCD-TO-DECIMAL
01234656789

Lt

(RIRAIL

5 1 2 3 4 5 &, 6w
ouTPUTS

SN5445 (J, W) SN7445 (J, N)

TEXAS' lNSTRUg\A ENTS

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

PIN ASSIGNMENTS (TOP VIEWS)

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

46 ACTIVE-LOW, OPEN-COLLECTOR, 30-V QUTPUTS

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

1213 |e[|5]16[]7[]8
§ C, LAWP RBE ®B D A, GND

T N
INPUTS T PUT NPUTS

SNG446A (J,W)  SN7446A (J,N)
SN54L46 (J) SN74L46 (J, N)
SNB447A (3, W)  SN7447A (3, N)
See page 7-22 SN54L47 (4) SN74L47 (J, N}
SN54LS47 (J, W) SN74LS47 (J, N)

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS vee ‘1 8 2 b < a4 e
8| [15] |u| (3] |12] in)] n]ls

48 INTERNAL PULL-UP OUTPUTS I§| |J 'J

) b ¢ ¢ o

B
B_C LTRBORBI D A

il

L3 5 [ ] 7 3
% e o A, oo
NPUTS bl %I wr INPUTS
SN5448 (J, W) SN7448 (J, N)
See page 7-22 SN54L848 (J,W) SN74LS48 (J,N)

ouTPUTS

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

49 OPEN-COLLECTOR OUTPUTS

GND

B C , BLANK- \ D A .
——— e wevr —,—

NPUTS INPUTS  QUTPUTS

SN5449 (W)
See 7-
page 7-22 SN5ALSA9 (J, W)  SN74LS49 (J, N)

1076
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

5-16

vee 1B X p.3 1D 1C v 1D i 1Y  GND 2Y 2D 2C
DUAL 2-WIDE 2-INPUT w| |l ]| [n] [w] (9{]s wlinl | Jul Jw (sl (s
AND-OR-INVERT GATES I
(ONE GATE EXPANDABLE)
positivelbgic:
Y = AB+CD+X
“60: X = output of SN5460/SN7460 T HHsHs T F TR HsHsF
‘H50: X = output of SN54H60/SN74H60 A 2A 28 2 20 2V GND X X 1A Vec B A 28
or SN54HE2/SN74H62
SN5450 {J) SN7450 (J, N} SN5450 (W)
SN54HS50 (J] SN74H50.(J, N
Soe page (&1} 0.{J, N) SN54H50 (W)
MAKE NO EXTERNAL CONNECTION
AND-OR-INVERT GATES Vi B o o1c v D IC 1V GND 2y 2D
w| ol Jel {n| je] [s]]s fnl o] Je2| In| (o] js] |8
51, "H51, "S51
DUAL 2-WIDE 2-INPUT
positive logic:
Y = AB+CD nkinEinkintinlink V23 e s s 17
1A 2A 28 2 20 2Y GND —y—— T Vec B 22 28
MAKE NO EXTERNAL CONNECTION
SN5451 (J} SN7451 (J,N) SN5451 (W)
SN54H51 (J) SN74H51 (J, N) SN54H51 (W)
SN54851 (J, W) SN74851 {J, N)
Vg 1€ 1B 1F E D Y I 18 1Y GND 2¥ 20
'L51, "LS51 Il n| jr] in| [nl fs] ls Aul (] Ie| In{ |w] {s] |8
2.WIDE 3-INPUT, — 1 |
2-WIDE 2-INPUT
positive logic:
1Y = {1A-1B+1C)+(1D-1E-1F)
2Y = (ZA2B1+12C-2D) | [} I
r i i 1
L e I T ==
Ve [(3 a5 s 17 HetinkiniinEnlinki
A 2A 28 2 20 2Y GND A W 1€ Ve IF 28
See page 6-30 SN54L51 (J) SN74L51 (J, N} SN54L51 (T)
SN541L851 (J, W) SN74LS51 (J, N)

TEXASINlNSTRUgvi ENTS

CORPORATE
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+HIH+X
X = output of SN54H61/SN74H61

‘H52(W)
positive logic:
Y = AB+CD+EF+GHI+X
X = output of SN54H61/SN74H61

See page 6-39

A B C ] E NC  GND

SN54H52 (J) SN74H52 (J, N)

SN54H42 (W)

NC~—No internal connection

EXPANDABLE 4-WIDE
AND-OR-INVERT GATES

53

63
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 SN54HE0/SN74H60
or SN54H62/SN74H62

See page 6-39

vec B

B
3
AR |x
P
o

1 2 3 4 5 1] 7

A [ D E F NC  GND X B3 A Vcc B [ D
SN5453 (J) SN7453 (J, N) SN5453 (W)

vee B X X ! H Y [l H Y GND G F E

“ 13 2 1 " 3 8 " 13 2 n 0 9 8

T T

HlaBsBaDaBalal 12 s eAs s

A c D E F G GND X X A Vecc B c D
SN54H53 (J) SN74H53 (J,N) SN54H53 (W)

NC—No internal connection

TEXAS INSTRUMENTS
INCORPORATED

5-17
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

MAKE NO EXTERNAL CONNECTION
4-WIDE Ve B H G Y
AND-OR-INVERT GATES “ijnifuel jnf el js|ls

‘64
positive ogic:
Y = AB+CD+EF+GH

1 2 3 4 5 ] 7
A c =] E F NC GND

SN5454 (J) SN7454 (J, N)

MAKE NO EXTERNAL CONNECTION
Vi B /—r— 1 H

‘H54
positive logic:

Y = AB+CD+EFG+HI

SN54H54 (J}  SN74H54 (J, N)

‘L54(J, N}, ‘LS54
positive logic:
Y = AB+CDE+FGH+1J

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

See page 6-30

o
[
El
3
-
-

1 2 3 4 5 1]

o
o~

—— & V¢
MAKE NO EXTERNAL CONNECTION

SN5454 (W)

T
<
Q
z
o
)
m

=
&
R
=
L]
-
4

1 2 3 4 5 J 7
A Vcc B D
MAKE NO EXTERNAL CONNECTION
SN54H54 (W)
Vi J I B 6 F NC
" 132 n L 3

It ERI OO Dy
A B c o E Y GND

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

o
]
8|3
o
=|2
E]
<
-
-l-

p

InEinEinkinEinkiinki
A D € V¢ F G A
SN54L54 (T}

NC—No internal connection

TEXASI lNSTRUDM ENTS

NCORPORATE

POST OFFICE BOX 5012 » DALLAS, TEXAS 75222




54/14 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/SN74H60
or SN54HB2/SN74H62

See page 6-39

‘L55, ‘LS55
positive logic:
Y = ABCD+EFGH

See page 6-30

vee H_ 6 F Y
L 13 12 n 0 3 8

1 2 3 4 5 L] ?
A B c D X NC GND

SN54H55 (J)  SN74H55 (J, N)

V¢ H G F E NC Y
5

9 3
l
1] 7

(i

1

1 2 3

A B C
SN54L55 (J)
SN54LSS5 (4, W)

NC NC GND

SN74L55 (J,N)
SN74LS55 (J, N}

A B € V¢ E G
SN54H55 (W)

O N Y GND NC NC H

u| (] 2| fnlw] Jo| I8 _I

123 e[ s8] ]7

A B C vo¢c E F G
SN54L55 (T)

NC—No internal connection

DUAL 4-INPUT EXPANDERS

positive logic:

X = ABCD when connected to X and X inputs
of SN5423/SN7423, SN5450/SN7450, or
SN5453/SN7453

"H60

positive logic:

X = ABCD when connected to X and X
inputs of SN64H50/SN74H50,

Vi D X X 2x 2% 2D
L 3 2 1 l L] 3 8
1 2 3 4 5 [ 7
1A 1B 1c 2A 2B 2¢ GND

SN5460 (J)
SN54HE0 (J)

SN7460 (4, N)
SN74H60 (J, N)

2X
“

2X 2D
13

GND 2C

28 2A

wl [s] [a]

SN5460 (W)
SN54HE0 (W)

SN54H53/SN74H53, or
SN54H55/SN74H55
See pages and NC~—No internal connection
vec S 3B 3A 3 X 2X X 2x 3X GND 3 38 3A
TRIPLE 3-INPUT Wl | 1] In] o] {s] s e in| lw| la] |8
EXPANDERS ':tz | l
positive logic:
X = ABC when connected to X input of i
SN54H52/SN74H52 T s s T 5 s
1A 1B 1c 2A 2B 2C  GND 1A 1B 1 Vce 2A 2B x
SN54H61 (J}  SN74H61 (4, N) SN54H61 (W)
See page 6-45

1076
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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 SN64H50/SN74H50,
SN54H53/SN74H53, or SN54HE5/SN74H55

‘H62(W) {3-2-2-3 INPUT)

positive logic:

X = ABC+DE+FG+HLJ when connected to
X and X inputs of SN54H50/SN74H50,
SN54H53/SN74H53, or SN54H55/SN74H55

See page 6-44

vy i 1 WM 6 F X
" 13 {2 " 0 L]
.
1 2 3 4 5 L] ?
A B o E X GND
SN54H62 (J)  SN74H62 (J, N)

1)

HEX CURRENT-SENSING INTERFACE GATES

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

See page 6-62

SN541L.S63(J,W) SN74LS63(J,N}

4-2-3-2 INPUT AND-OR-INVERT GATES

64 TOTEM-POLE OUTPUT
6 5 OPEN-COLLECTOR OUTPUT

positive logic: Y = ABCD+EF+GHI+JK

See pages 6-30 and 6-32

F 6 w® 1 oW
SN54864 {(J, W)  SN74S64 (J, N)
SN54865 (J, W) SN74S65 (J, N)

Texas INSTRUDM ENTS

NCORPORATE
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 POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WiTH PRESET AND CLEAR

___ Ifinputs Jand K are not used, they must be grounded.
See page 646 Preset or clear function can occur onty when the clock input is low.

70 FUNCTION TABLE k2 R @ o & T 2
INPUTS OUTPUTS
PRESET CLEAR CLOCK J K |a @
L H L X xI|IH v
H L L X X |L H
L L X X X |L* vL*
H H t L L {Q Qg
H H + H L H L
H H 4 L H L H NC CLR N1 2 I 4 GND
H H t H H | TOGGLE SN5470 (J) SN7470 (3, N) SN5470 (W)
H H L X X |Qy Qp
positive logic: J=J1-J§?
K = K1+K2:K

AND-ORGATED J-K MASTERS

LAVE FLIP.

-FLOPS WITH PRESET

NC—No internal connection

Vi CK K2B K2A KIB KiA 0 K2B K2A @ GND Q PR 2B
H71 wul (sl Je] [n] o] [s] s 2
FUNCTION TABLE
INPUTS OUTPUTS r
PRESET CLOCK J K | @ @ el
L X X X H L
H L Lt L |Qy Q
H I H L H L
1123 (&5 8] |7
H I L H L H FA W8 DA I PR @ GWD KiA KB CK vgc JHA 1B 2A
H JL H H | TOGGLE
positive logic: J = (J1A+J1B)+(J2A+JZB) SN54H71 (J)  SN74H71 (J,N) SN54H71 (W)
K ={K1A+K1B)+(K2A-K28B)
See page 6-50
b—— ———— e e e, e — ———_— e —_————— e — ]
AND-GATED R-S MASTER-SLAVE FLIP-FLOPS WITH PRESET AND CLEAR
|.71 Vee PR CK R3 B2 RI Q@ R3 R2 Q GND & $§3 s2
FUNCTION TABLE | 3} jw] {n]| [w] j9] |8 u| [l le| o] (v |s|]s
INPUTS OUTPUTS 5
PRESET CLEAR CLOCK S R Q Q CLR ok PR
L H X X X H L
H L X X X L H
L L X X X H* H* I ‘l
H H N S Qg Qp 5 12 {3 e[ {s[1s[7
H H I H L H L NC CLR ST $2 s3 @ GND RT CK PR Vgc CLR NC S1
H Ho L L M L H SNSAL71(J)  SN74L71(J,N)  SN54L71(T)
H H L H H { INDETERMINATE
positive logic: R = R1*R2*R3
§=851-82-83
See page 6-54

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) tevel.
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUI

TS

PIN ASSIGNMENTS (TOP VIEWS)
AND-GATED J-K MASTER-SLAVE FLIP-FLOPS WITH PRESET AND CLEAR
72 Vec PR CK K3 K2 K1 Q K3 K2 Q G6ND & 8B &2
FUNCTION TABLE LISLI LIS LISLISLI =L
INPUTS QUTPUTS
PRESET CLEARCLOCK J K |Q@ @
L H X X X |H L
H L X X X |L H
L L X X X |H* H*
H H L Lo Qg aE
H H J‘L H L H L NC CLR K1 CK PR Vee CLR NC i
H H S L HjL o H SN5472 (J) SN7472 (J,N) SN5472 (W)
H H fL  H H | TOGGLE SN54H72 (J)  SN74H72(J,N)  SNS4H72 (W)
positive logic: J = J1-J2-J3; K1-K2+K3 SNB4L72 (J)  SN74L72 (§,N)  SN54L72(T)
See pages 646, 6-50, and 6-54 NC—No internal connection
DUAL JK FLIP-FLOPS WITH CLEAR
13
‘73, 'H73, 'L73 'LS73
FUNCTION TABLE FUNCTION TABLE
INPUTS OUTPUTS INPUTS OUTPUTS
CLEAR CLOCK J K| @ @ CLEAR CLOCK J K| a @
L X x x{L H L X x X|L H = T
H oL LG Qo H + L L] Q Qg 1K 1 W Vg 2CK 2 2
H nuoH L H L H LOHo L H L oLR R
H oL H}l L H H ¢ L HiL H SN5473 (J, W) SN7473 (4, N)
H L H H TogaLE H i W H]l TogGLE SN54H73 (J,W)  SN74H73 (J, N}
= SN54L73(J, T} SN74L73 (3, N)
H H X X]% % SNB4LS73 (J, W) SN74LS73 (J, N}

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

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

SN 74 (J,W
See pages 6-46, 6-50, 6-54, and 6-56 54574 ( !

SNBALS74A (J, W) SN74LS74A (J, N)

SN74874 (J,N)

74 Vi cfn 20 2CK 2PR 20 rIA‘ 1PR 10 18 f—"—? 28 20 2rpg
FUNCTION TABLE Ll “I-L"H"l—lgm—*l LSS S EIS LIS DSOS
INPUTS oUTPUTS — g l L l
PRESET CLEAR CLOCK D | @ @ P o ;
L H X X|H L gl | —5%" [Tqem ctRpy qown R
H L X x| L H l_!:iﬂ . o CK o,
- - PR '—’——’
L L X X H H L L1 | e N |
H H t H H L 1 213 |4 NI 1 1 2 3 4 5[ 18 7
H H t L L _H :a 10 1CK 1PR 1 13 GND ) 1CK 1D cca Vee czﬂ 2D 2CK
H H L X10G Q SN5474 (J) SN7474 (0N} SN5474 (W)
SN54H74 (J) SN74H74 (J,N)  SN54H74 (W)
SN54L74 (J) SN74L74 (J,N)  SN54L74 (T)

See explanation of function tables on page 3-8.

* This configuration is nonstable; that s, it wili not persist when preset and clear inputs return to their inactive {high) level.

TEXASl INSTRUM

NCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4-BIT BISTABLE LATCHES . 20 25 12 GND 30

75

®
&
=
-
[
=
8|8
-

FUNCTION TABLE g
(Each Latch) a [

INPUTS OUTPUTS

D G Q o 1203 e s8] 12]]8

13 D 20 ENABLE Vgc 3D D [}

L H Lt H el

H H H L SN5475 (J, W) SN7475 (J, N)

X L Qg 50 SN54L75 (J) SN74L75 (J, N}

'SN54LS75 (J,W)  SN74LS75 (J, N)
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

DUAL J-K FLIP-FLOPS WITH PRESET AND CLEAR

16

'76, 'H76 ‘'LS76
FUNCTION TABLE FUNCTION TABLE
INPUTS OUTPUTS INPUTS OUTPUTS
PRESET CLEAR CLOCK J K |Q @ PRESET CLEAR CLOCK J K |a @
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 XL H
L L X X X |H* H* L L X X X | H* H* 1CK 1PR 1 1 Vgc 2CK 2PR 2
— A — CLR CLR
H H nov L |Qy Gg H H ¢ L L |Qp Qg
H H L H L fH L H H 4 H L |H L SN5476 (J, W) SN7476 (J, N)
H H L L H|L H H H i L H|L H SN54H76 (J,W)  SN74H76 (J, N)
H H I H H | TOGGLE H H 4 H H | TOGGLE SN54LS76 (J,W) SN74LS76 (J, N)
H H H X X Qg Qo
See pages 6-46, 6-50, and 6-56
4-BIT BISTABLE LATCHES
v FUNCTION TABLE
(Each Latch)
INPUTS OUTPUTS
P G| Q a
L H L H T T edme v B W
H H H L SN5477 (W)
X L % % SN54L77 (T)
H = high level, L = fow level, X = irrelevant SN54LS77 (W)

Qg = the level of Q before the high-to-low transistion of G

See page 7-35

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.

1076
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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 OUTPUTS
PRESET CLEAR CLOCK J K |a @
L H X X X |H U
H, L X X X |L H
L L X X X |H* W
H H nLooL L {a Q
H H el H L H L kLS 10 13 u 28 2Q GND
H H J1 L H L H
H H st H H | TOGGLE SN54H78(J W) SN74H78(J,N)

See pages 6-50 and 6-54
1K 10 18 GND 24 20 20

‘LS78 ]l [n] el [n] [w] [a] e
FUNCTION TABLE
INPUTS OUTPUTS L
PRESET CLEAR CLOCK J K (o @& ok

L H X x X |H v 1 N
H L X X X}t H CLR l:
L L X X X [H* Hr ‘—————T l
" " ! L L)% 8 I ; JIsT s
H H ! H oL H L CK 1PR 1 Vgco CLR 2PR 2K
H H 1 L H L H
H H I H H | TOGGLE SN54L78(J,T) SN74L78(J,N}
" " H o x x |ag Bo SN54LS78(J,W) SN74LS78(JN}

u See page 6-56

GATED FULL ADDERS

8 0 GATED COMPLEMENTARY INPUTS
COMPLEMENTARY SUM OUTPUTS

FUNCTION TABLE

{See Notes 1,-2, and 3)

INPUTS | OUTPUTS

Ch B AfChs1 T =

L L L|H H L

L LH H LH

L HL[#H LH

L HH| L HL

H L LIH LH »
A B Inininininining
H H LiL H L L‘ ] l |
H H H!I L L H i L L
H = high level, L. = low level A T

NOTES: 1. A=A, + A%+ A1-A2, B = Bg + B# + B1-82.

Cn|
2. When A% is used as an input, A1 or A2 must be low. When B¥ is T = 71
used as an input, B1 or B2 must be low. J_i | r
L -
3. When A1 and A2 or B1 and B2 are used as inputs, A% or B%, AR R I LI
respectively, must be open or used to perform dot-AND logic, oo woover BB
N5480(W,
Ses page 7-41 SNsag0(W)

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.
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

16-BIT RANDOM-ACCESS MEMORIES

81

See page 7-44

ADDRESS WRITE _SENSE WRITE ADDRESS
xa 1 A o~ 9 va

GND
Wljgjjuziinfiwfisls

2-BIT BINARY FULL ADDERS

82

See page 7-49

SN5482 (J, W) SN7482 (4, N)

NC—No internal connection

4-BIT BINARY FULL ADDERS WITH FAST CARRY

83

co_ GND B A1 Il
Bl

1]
¢

S[ls[l?
A4 £3 A3 B3 Veo 2 B2 A2
SN5483A (J, W) SN74 83A (J,N)
See page 7-53 SN54LS83A (J, W) SN74LS83A (4, N)
- WRITE SENSE WRITE  ADDRESS
16-BIT RANDOM-ACCESS MEMORIES TRIE T oNp A 0B va
Bl lu]|s]jiju]]e)ls

84

See page 7-44

]
1

IRIEAIERIESIE LA IREIL

Wo(a) WoB)
Yai

v3|

X G % W Ve VY2 Y3
ADDRESS ADDRESS
SN5484A (J, W) SN7484A (J, N)

TEXASI INSTRUDM ENTS

NCORPORATE
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

5-25



5-26

54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

INPUTS ouTRuTS NeuTS
Vec A3 B3 A>B/A<B. B0 _AD

WG (u{IBf2jiniin

4-BIT MAGNITUDE COMPARATORS DATA INPUTS
vec 7A3” B2 A2 A1l B1L A0 B0
8 5 Bl ji2{{nf{iwji|s

A<B A=B A>B A>B A=B A<B
I IN- N OUT OuT_OuUT

N

B3 A>B A<B B0  AD
OUTPUT OUTPUT

q
&
el

A=B A>B A<B A=B
A2 OUTPUT INPUT INPUT INPUT A1

L L1 11 N I A
1il2(13[[4(]5 T1(]8 1412 IHEX LI
B3 A<B A=-B A>BA>B A-B A<B, GND B2 a2 AB A>B A<B A<B Al GND
Revt CCASCADE INPUTS OUTPUTS s O Cascant s T
SN5485 (J, W) SN7485 (J, N) SN54L8S5 (J) SN74L85 (J,N)
See page 7-57 SN54LS85 {J, W) SN74L885 (J, N)
SN54S85 (J, W) SN74S85 (J, N}

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

86 v-Ao0s-As:aE

38 3A
FUNCTION TABLE w| (] 2] in] jwl (3] s

1A 1B 1Y 2a 28

2y GND
SN5486 (J, W) SN7486 (J, N)
SN54L886 (J, W) SN74LS86 (J, N)
SN54s86 (J, W) SN74S86 (J, N}

4Y 48 47 GND 38 3 a
“ n{nr n 0 3

INPUTS | OUTPUT w | E]
A B Y
L L L
L H H
o D < <57 D
HoH| ¢ Sl B == Cl | 1]
H = high level, L = low level 1 2 ) 4 5 s 1 1 2 3 * 5 & 7
1A "’ 1w 2y 2A 28 GND v 1A B Vee 2a 28 2
See page 7-65 SN54L86 (J)  SN74L86 (4, N) SN54L86 (T)
4-BIT TRUE/COMPLEMENT, ZERO/ONE ELEMENTS e e e s
FUNCTION TABLE wi (3] Jef [ul [w] [s] 8

8 7 CONTROL
INPUTS

B C | Y1 Y2 Y3 Y4
AT AZ A3 Ad
A1l A2 A3 A4
H H H
L L L L

QUTPUTS

I XIrr
IrIr
I

H = high level, L = low level
See page 7-70

Lee==

YT N Az vz GND

SN54H87 (J,W)  SN74H87 (J, N)

NC—No internal connection

A1, A2, A3, A4 = the level of the respective A input

TEXASI IN STRUMENTS

NCORPORATE

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

PIN ASSIGNMENTS (TOP VIEWS)

256-BIT READ-ONLY MEMORIES

Vec €S CADE ADD ADC ADB ADA  DOS

8 8 328-BIT WORDS
OPEN-COLLECTOR OUTPUTS

i
4
2
o
g

06
6 7 8
D06 DO7  GND

~

«
g~

™

See Bipolar Mic Ci Data Book, LCC4270 DO 00z 503

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

" Vec aApB ADC ADD D4 DO4 DI3 D3

4-BIT READ/WRITE MEMORIES
e m Fel ol fal fal fo) [al lw] [s]
IS Tl il i == Tl = il = ol — |

89 16 4-BIT WORDS
ADC ADD DI 4 D04 DI3

503

oi1 561 oz 562

See Bipolar Micr [o] Data Book, LCC4270 u
pi2 DOz GND

ADA  WE b1 Bo1

3

SN7489 (4, N)

DECADE COUNTERS

90 DIVIDE-BY-TWO AND DIVIDE-BY FIVE

Ro(n Aoy NG Voo Rarp  Rea)

INBI:(]JT
SNB490A (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

1076
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

INPUT iNPUT
A 3

Gy oy GND CLOCK NG
8-BIT SHIFT REGISTERS wl el el wl el s }
91 SERIAL-IN, SERIAL-OUT o A&

GATED INPUT
1 2 3 4 5 § 7
W WE W W veg WC NG
SN5491A (J) SN7491A (J,N)
SN54L91 (J} SN74L91 (J, N)
SN54L891 (J) SN74LS91 {J, N)
FUNCTION TABLE
INPUTS | OUTPUTS
AT t, AT tn+g
A B |Qyq ay
H H H L
L X L H
X
See Page 7-81 L L H
H = high, L = low
X = irrelevant SN5491A (W)
tn = Reference bit time, clock iow ’ SN54L91 (T}
n th+g = Bit time after 8 low-to-high SN54L591 (W)
clock transitions

NC — No internal connections

INPUT
DIVIDE-BY-TWELVE COUNTERS A o G:D :; o:

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

S
8

SN5492A (J, W)  SN7492A (J, N}
See Page 7-72 SN54LS92 (4, W) SN74LS92 (J, N)

NC—No internal connection

ABIT BINARY COUNTERS S A S Woe w owe o« w5
[u] [o] [e] [n] [o] o] [e] sl [0
93 o1viDERY-TWO AND DIVIDE-BY-EIGHT L L L | ’
o> n
Oc]
—ops
[ e
T T
I
1 Askinldeiizlinkls 7
m:UY Rgi)  Roal  NC Vo NC NC Ronp Roiy NG Veo NC
SNS493A (J, W)  SN7493A (J,N)  SNSALOIN.T) - SN74LS3 (U N)
See Page 7.72 SN54LS93 (J,W)  SN74LS93 (J, N)
NC—No internal connection
107¢
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4-BIT SHIFT REGISTERS

94 DUAL ASYNCHRONQUS PRESETS

See Page 7-86

1 2 3 4 5 1] 7 s
FA FB PIc D Vec PE1  SER COOCK

SN5494 (J, W) SN7494 (J,N)

OUTPUTS cLoC|
4.BIT SHIFT REGISTERS vee o e e o ek L
o wl [al el Inl el {ol[s]_
Y'Y PARALLEL IN/PARALLEL OUT ‘ [T T 1T 1 L1
SHIFT RIGHT, SHIFT LEFT R
SERIAL INPUT
e e il =
eyt N ———— conTrOL
=
See Paga 7-89 SNB495A {J,W)  SN7495A (4, N)

SERAL \B_ G, Ve D MODE GLOOK1
et \=——t INPUT CONTROL RSHIFT

SN54L95 (J, T) SN74L95 (J,N)

SN54LS95B (J, W) SN74LSI5B (J, N)

5-BIT SHIFT REGISTERS

9 B ASYNCHRONOUS PRESET

See Page 7-95

vee o E EF’;KMESEE
PRESETS PRESETS
SN5496 (J, W) SN7496 (4, N)

SN54L96 (J} SN74L96 (J, N}
SN54LS96 (J, W) SN74LS96 (J, N)

SYNCHRONOUS 6-BIT BINARY
RATE MULTIPLIERS

AATE TS
TV ENABLE
Voo "o _c'  ciEamcascaoe meur sTRose cLock

B iuij{injjejls

97

See Page 7-102

SN5497 (J, W) SN7497 (J, N)

TeExAs INSTRUMENTS

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

PIN ASSIGNMENTS (TOP VIEWS)

4-BIT DATA SELECTOR/STORAGE REGISTERS —ZRI | neuroureut  womo
Qs 9 9  p1 9 cLock SELECT

wiis({u]lnile]ln]n]]s
98 SELECTS 1 OF 2 4-BIT WORDS T T T TT1
PARALLEL IN/OUT Oa 05 Q D1 QO gock

WORD

Az SELECT

Al 81 B2 c1 €2 D2

A2 Al Bl B2 C1_C2 D2, GND
INPUTS

See Page 7-107 SN54L98 (J)  SN74L.98 (J,N)

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

99 SERIAL J-K INPUTS

See Page 7-109 SN54L99 (J)  SN74L99 (J,N)

ENABLE
16

8-BIT BISTABLE LATCHES
FUNCTION TABLE

1 0 u (Each Latch)
INPUTS OUTPUTS
D G| o o
L H L H
H H H L
X L | @
H= high‘ level, X = irrelevant

Qq = the level of Q before the
high-to-low transition of G

N D1 D2

201 ENABLE
%

See Page 7-113 SN54100 (J, W)  SN74100 (J, 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

Vg CK K2B K2A KiB KI1A @ K2B K2A a GND Q PR J2B
101 " n 2 n n 8 3 “ 13 2 n 0 3 3
FUNCTION TABLE = e
INPUTS OUTPUTS . & « CK PR
PRESET CLOCK J K Q a =
L X X X|H v
H 1 L L Qq 60 * PRQ
H | H L|H L
H 1 L H L H 1 2 K 4 5 L] 7 1 2 3 4 5 L] 7
JIA 1B J2a 28 PR Q GND K1A KB CK Vcc JIA B A
H | H H | TOGGLE
H H x X |ag @ SN54H101 {J) SN74H101 (J,N) SN54H101 (W)

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

See page 6-52
AND.GATED LK NEGATIVE-EDGE-TRIGGERED F
102 fo oK@ 0 oo T s o
FUNCTION TABLE | (1] (»] n| [w] s] s
INPUTS OUTPUTS \ —
PRESET CLEAR CLOCK J K |a @ oE o R
L H X X X H L
H L X X X L H
L L X X X H* H*
H H : L L |Qy Qp
H H ! H L H L
H H i L H L H
" H . H W | ToGaLE SN54H102 {3} SN74H102 (J,N) SNB4aH102 (W}
H H H X X |Qy Qg
positive logic: J =J1J2+J3
K=K1+K2-K3
See page 6-52

NC—No internal connection

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

103

See page 6-52

FUNCTION TABLE
INPUTS OUTPUTS
CLEAR CLOCK J K| a @
L X X X L H
H ¢ L L|a G
H 4 H L| H L
H ' L H L H 1CK c:k 1K Veo 2CK cfﬁ
H { H H| TOGGLE SN54H103 (J,W)  SN74H103 (4, N)
H H X X |Q Qg

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

TeExAs INSTRUMENTS
INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

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

106 K 10 W@ GND 2k 20 28 2
FUNCTION TABLE wl Jwl Jwl Jul Mzl ullwl]s
INPUTS QUTPUTS -
PRESET CLEAR CLOCK J K |a @ R
] L al
L H X X X H L
— P> CK
H L X x x|t H | < a
L L X X X H* ~H* PR CLR
H H I L L Qo 60 [_j —
DaBleEsBsBsDekial
H H ¢ H L H L 1cK TPR 1 W Vgo 2CK 2PR 2
H H | L H{L H CLR LR
H H i H H | TOGGLE SN54H106 (J, W) SN74H106 (J, N)
H H H X X |Qy Qg
See page 6-52

DUAL J-K MASTER-SLAVE FLIP-FLOPS WITH CLEAR

1 2.
101 Vec CLR 1CK 2K CLR 2CK 24
H 13 2 n L 9 1]

FUNCTION TABLE
INPUTS OUTPUTS
CLEAR CLOCK J K| a a
L X X X| L H
H Lot Loy Q
H LoH LW oL
H JU oL H| L wH
H JL H H | TOGGLE

- SN54107 (J) SN74107 (J.N)
SN54LS107 (J) SN74LS107 (J, N)

See pages 6-46 and 6-56

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

103 Vee 1PR CLR 2 2PR CK 2K
FUNCTION TABLE W@M Hel,
INPUTS OUTPUTS —
PRESET CLEAR CLOCK J K | Q@ Q@ =
L H X X X |H L
H L X X X | L H
L L X X X [H* H*
H H ! L L |0y Qg 7
H H i H L H L K 1@ 1@ W 20 20 GND
H H J Lt H L H SN54H108 (J, W) SN74H108 (J, N)
H H ! H H | TOGGLE
H 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 preset and clear inputs return to their inactive (high) level.

TEXASI INSTRUMENTS
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS:(TOP VIEWS)

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

109 FUNCTION TABLE
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 t L L L H
H H t H L | TOGGLE
H H t L H|Q Qg
H H t H H[H L
H H L X X |Q Q
See pages 6-46 and 6-56

2
Vec CLR  2J 2K 2ck 2PR 20 28
6 115] 11| (13| j12] In| |0

1 2

3
11 1K 1CK 1PR 1@ 1@ GND
CLR

SN541092 (3, W)

SN74109 (J, N)
SN54LS109A (J, W) SN74LS109A (J, N)

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

aan N
v
FUNCTION TABLE
INPUTS OUTPUTS
PRESET CLEAR CLOCK J K Q Q
L H X X X H L
H L X X X L H
L L X X X | H*  H*
H H L L (g Qo
H H il H L H L
H H Ji L H L H
H H JL H H | TOGGLE
positive logic: J =J1+J2+J3
K = K1-K2-K3

See page 6-46

Vec PR CK K3 K2 KIi Q

NC CLR 1 J2 3 @ GND

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

NC—No internal connection

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

m

FUNCTION TABLE

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* hn*

H H oL L [Qg Q

_H H n v oL |H L

H H L L H|L H

H H L H H | TOGGLE
See page 6-46

2
Vec 2K 2PR CLR 20 2¢K 20 © 20
16 15 L] 13 12 n w L)

L —
L [Pr

i a

PR CK

M1 9 K_ @

~CK CLR
a
CLR
— 1 1 |
1 2 4 5 6 7 8

3
1K 1PR 1 1 1CK 1@ 1@ GND
CLR

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 presat and clear inputs return to their inactive (high) level.

TeExAas INSTRUEM ENTS
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

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

174

FUNCTION TABLE Vg cvln cfn 2cK 2K 2J  2PR 20
- ] (18] 1] Jua] [2] {n] [w] s
INPUTS OUTPUIS — T :‘
PRESET CLEAR CLOCK J K Q Q 3 &
L H X X X|H L x o s Ma
H L X X X L H bCK . .
b ) 8
L * * PR CLR
L X X X | H ti

H H ' L L jog Qg —1;——5
H H | H L H L OatinEsOeiinlntinll
H H i L H L H 1CK 1K W 1PR 1 10 28 GND
H H i H H | TOGGLE SN54LS112 (J, W) SN74LS112 (J, N)
H H H X X | Qg 60 SN548112 (J, W) SN748112 (J, N)

See pages 6-56 and 6-58

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

113 Vi 2CK 2K 2] 2PR 20 28
FUNCTION TABLE
INPUTS OUTPUTS
PRESET CLOCK J K Q a
L X X X |H L
H | L L {Qq Qg
n H | H L |H L
H | L HlL H
H ! H H | TOGGLE 1CK K i 1PR 1@ 13 GND
H H X X |ag Qg SNS54LS113 (J, W) SN74LS113 (J, N)
SN548113 (J, W} SN745113 (J,N)
See pages 6-56 and 6-58

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

1.14 vee €K 2K A‘ 2PR 20 '2_‘
FUNCTION TABLE (i fuifel (vl (=l [si{s]
INPUTS QUTPUTS
PRESET CLEAR CLOCK J K |Q @
L H X X X [H L
H L X X X|L H
L L X X X |H* oW
H H ' L L |0y Q
0 0 1 2 3 4 1 1 ] 7
H H 4 H L H L €R K 1 TPR i@ 13 GND
H H ! L H|lL H
SN54LS114 (J, W} SN74LS114 (J,N)
H H ¢ H H | TOGGLE SN54S114 (J, W)  SN74S114 {4, N)
H H H X X |ag 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

ENABLES

2
Vec 204 204 203 203 202 202 201 201 28 281 CLEAR
24| |23 1221 2z 20 |19 . 7 % 15 g 13

FUNCTION TABLE
(EACH LATCH)
INPUTS ouTPUT
cLEar ENABLE ] pata| @
Gl G2
H L L L L
H L oL H H
H X H X Qg
H H X X Qg
L X X X L

SN54116 (J, W) SN74116 (J, N}

See page 7-115

DUAL PULSE SYNCHRONIZERS/DRIVERS

120

FUNCTION TABLE

INPUTS FUNCTION
R S1 S2
X L X Pass Output Pulses
X X L Pass Output Pulses
L H H Inhibit Output Pulses
H i H Start Qutput Pulses
H H L Start Output Pulses
4 H H Stop Output Puises
H H H | Continue'

TOperation initiated by last | transition continues.

See page 7-118 . SN54120 (J, W)  SN74120 (4, N)

MONOSTABLE MULTIVIBRATORS

121 4

Vec NC NC  Cext Cext Rimt NC
FUNCTION TABLE

INPUTS GUTPUTS NOTES: 1. An external capacitor
Y] A2 B 2 3 may be connected
T ™ H * i between Cgyy (positive)
X L H|lL H 2nd Rext/Cext:
X X L L H 2. To use the internal
H H X L H timing resistor, connect
H i H o Rjnt to V. For improved
i H H MmoLur pulse width accuracy and 3 x = 5 = &o
V4 H|MUr 'e‘:ea:‘a"’i"“f' °°‘;““'“‘ an SN54121 (J, W) SN74121 (J,N)
L X t|o51r = E’/C“ '”"‘:’V ”“""*i’;‘ SN54L121 (5, T)  SN74L121 (J,N)
an wi
X L +]IMr o cext ® rce 121 ... Ripg = 2 kQ NOM
int open-circuited. .
See 664 L121. .. Rjnt = 4 k2 NOM
page

NC—No internal connection

See explanation of function tables on page 3-8.
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'54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

RETRIGGERABLE MONOSTABLE MULTIVIBRATORS WITH CLEAR

122 FUNCTION TABLE

INPUTS OUTPUTS
CLEAR|AT A2'B1 B2|Q @
L X X X X L H
X H H X X L H
X X X L X L H
X X X X L L H
H L x +t v u
I T S " o i
Holx Lt o H|L U
H X L H t [ U
H H | H H|ML U
H 4 H RIM U NOTES: 1. An external timing capacitor
H LW H KR may be connected between
4 L ox-H Wi u Ceaxt and Rgyt/Cext (POsitive),
t X L H H|[|JL U 2. For accurate repeatable pulse
E widths, connect an external
resistor between Rgyxt/Coxt
and Vg with Ryt
opsen-circuited.
See page 6-76

ke

Rext/
Vee Cext NC Cexp NC  Rimp Q@

" n i3 n L L) 3

— 1t

]

"
L

1 2 4 5 L] 7
Al. Bt B2 CLR Q4 GND

SN54122 (J, W)  SN74122 (J,N)
SNBAL122 (J,T)  SN74L122 (J, N)
SN54LS122 (J, W) SN74LS122 (J, N}
122 ... Riny = 10 kQ NOM
"L122... Rint = 20 k2 NOM

*LS122 ... Rjp; = 10 k@ NOM

NC—No internal connection

DUAL RETRIGGERABLE MONOSTABLE MULTIVIBRATORS WITH CLEAR

FUNCTION TABLE
E INPUTS OUTPUTS
CLEAR|A B| Q@ @
L X X| L H
X H x{L H
X X L{L H
H [ P2 OO I A U
H VoW ILouUr
t L H{JL U
See page 6-76

TRext/ 1
Vee Cext Coxt 10

L] 15 " 3

5 [} 7 ]
20 2 2Rgql GND

cLR 7 Coxt Caxt
SN54123 (J, W) SN74123 (J, N}
SN54L.123 (J) SN74L123 (J, N}
SN54LS$123 (J, W) SN74LS123 {J, N)

DUAL VOLTAGE-CONTROLLED OSCILLATORS

124

See page 7-123

2 2 Cext 26 2v
VCC  OVEC RANGE ;oA ENABLE OUTPUT GND

1

1 7 ]
z T T/ — % W aow
RANGE  1on  ENABLEOUTPUT O

FREGUENCY
CONTROL

SN54LS124 (J, W) SN74LS124 (J,N)
SN545124 (J, W)  SN74S124 (J,N)

NC-—No internal connection

TSee explanation of function tables on page 3-8.
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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 (disabied) when C is high. i 1A 1Y 2¢ 2A 2Y GND
SN54125 (J, W) SN74125 (J, N)

See page 6-33 SN54LS125 (J, W) SN74LS125 (J,N)

GUADRUPLE BUS BUFFER GATES WiTH THREE-STATE OUTPUTS

126

positive logic:

Y=A 1y HeTs e[ s s

Quiput is off {disabled) when C is low. i 1A 1Y 2¢ 2A 2Y GND
SN54126 (J, W) SN74126 (J, N)

See page 6:33 SN54LS126 {J, W) SN74LS126 (J, N)

SN54128 . .. 75-OHM LINE DRIVER gL Y, g8 oA 3Y 3B 38

ul 5] o] ] [w] ]

SN74128 . ..50-OHM LINE DRIVER

128

5] |
-

]

positive logic:

Y = A+B a5 |6
1Y 1A 1B 2y 2A 28 GND
SN54128 (4, W)  SN74128 (4, N)
See page 6-22
QUADRUPLE 2-INPUT POSITIVE-NAND SCHMITT TRIGGERS (e (o (o] [ ) o
132 = LB

Y = AB

Q:)T E\.T

itive logic: .

positive legic 1 23 |a s |8 |?
1A 1B 1 2

A 28 2Y GND

SN54132 (J, W) SN74132 {J, N}
SN54LS132 (J, W) SN74LS132(J,N)
SN54S132 (J, W) SN745132 (§,N)

See page 6-14

TEXAS INSTRUMENTS
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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

SN548133 {4, W) SN74S133 {J, N)

12-{NPUT 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 <
VECCONTROL L K J [} H Y

1% 15 L] 13 12 1 0 9

[ E— T T

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

QUAD EXCLUSIVE-OR/NOR GATES

135

positive logic: Y = {A(® B} ® C= ABC+ ABC+ ABC + ABC

See page 7-129

L=

IR IRZIERIEIRBILEIRALR

1A 1B 1Y 1C.2C 2A 28 2Y GND

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

NC—No internal connection

QUAD EXCLUSIVE-OR GATES

136

positive logic: Y = A B = AB+AB

See page 7-131

BiBRIDIDIRDE

1A B 1 2A B 2Y GND
SN64136 (J,W)  SN74136 (J,N)
SN54LS136 (J, W) SN74LS136 14, 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)

3-TO-8 LINE DECODERS/MULTIPLEXERS

138

See page 7-134

8 _C G B 61 v

[ [T TT1

23"56!7!
‘A T \GA G G, VI GND

SELECT ENABLE

SN541L8138 (J, W) SN74LS138 {J,N)
SN54S138 (J, W) SN74S138 (J,N)

DUAL 2-TO-4 LINE DECODERS/MULTIPLEXERS

120
ov

See page 7-134

LECT DATA QUTPUTS

se
ENABLE A\
vec 26 /2A 28M\/zv0
iinywle
T

2v1 2vZ_ 2v3

LI
T T T T
& A B Y0 _64-'\”
v3
e — |

G
A_ B Yo YI_ Y2 ¥3

e[Tsefssf{r s}

G 1A 8, IV0 1v1 1¥Z 1v3, GND
ENABLE \omy
SELECT DATA OUTPUTS

SN54LS139 (J, W) SN74LS139 (J, N)
SN54S 139 (J, W) SN74S139 (J, N)

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

140

positive logic:
Y = ABCD

See page 6-22

vec 25 NG 28 2A 2¥
L3 3 2 n 0 3 L)

1 2 3 4 5 s ?
1A 1B NC 1C 1D 1Y GND

SN54S140 (J, W) SN748140 (J, N)

NC—No internal connection

BCD-TO-DECIMAL DECODER/DRIVER

141 DRIVES COLD-CATHODE
INDICATOR TUBES

See page 7-138

“L%%Wﬁ ’

9801546732

BCD-TO-DECIMAL
DECODER/DRIVER

A D B C

T I H
11113 4”5[5'7 3
8 9 A ] v, B C 2
S A2 Ve B S
ouTPuTs  INPUTS U inpuTs OUTRUT

SN74141 {J, N)

TEXAS INSTRUMENTS

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

PIN ASSIGNMENTS (TOP VIEWS)

142

DIVIDE-BY-10 COUNTER
4-BIT LATCH

NIX{E ¥ TUBE DRIVER

See page 7-140

COUNTER/LATCH/DECODER/DRIVER

4-BIT TO 7-SEGMENT DECODER

INixieisa registered trademark of the Borroughs Corp,

cLac LATcH  DRIVER QUTPUTS
COUNT Tp STROBE
Vec INPUTOUTPUTINAUT 9 8 0 1

WS Bl nf{w]is

doigs  oof—o 0

P o1 3

e acf—{c 3
opl—Js  %e—& ¢
S =

cLEaR

V23 f{4fts[|s[[7]]8
ClERR\T__§__&_ § 3 3, awo
DRIVER QUTPUTS

SN74142 (J, N)

143

144

UP TO 15-V INDICATORS
UP TO 25 mA

See page 7-143

15 mA CONSTANT CURRENT
1-TO 5-V OUTPUT RANGE

OPEN-COLLECTOR QUTPUT

COUNTERS/LATCHES/DECODERS/DRIVERS

LaTeH QureuTs LED/LaMP DRIVER OUTPUTS
Sihgee
vee e coowr ey ‘G 9 oty .
nnnmgnuy:!suv

BeconeRT
Barven

s6

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

CLOCK CLEAR MB1 B

HabOaDaOsDaHeOsDeDaliam

¥BO OECWALE 3 T v, cw
NODE  poINT
LEDILAMP DRIVER OUTAUTS

SN74143 (4, N)
SN74144 (J, N}

145

BCD-TO-DECIMAL

See page 7-148

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

INPUTS OUTPUTS
Vec’/A 8 C D0 "9 8 7

Bllstuifaijn LSk ]

S l—:l-—.

BCD-TO-DECIMAL

0123456789

o
TILILIOGIGID]

OUTPUTS
SN54145 {(J, W) SN74145 (J,N) .
SN541.5145 (J, W) SN74LS145 (5, W)

GND

147

See page 7-151

10-LINE DECIMAL TO 4-LINE BCD PRIORITY ENCODERS

NPUTS
WT’U",_TJ\_.—-\OUY’UT

vee N D 3 T A

Wl W fjnin $

N

o

ep— a8

l

‘?%H’*
1345

F—de
| ~ —dw

GND
INPUTS QUTPUTS

SN54147 (J, W) SN74147 (J, N)
SN54LS147 (J, W) SN74147 (4, N)

NC — No internal connection

TEXAS lNSTRUMENTS

NCORPORAT
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

1076



1076

54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

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

148

See page 7-151

OuTPUTS INPUTS

vee BN T T e
BBl W]

3
3 5 6 7 B, \AZ Al GND
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

fs 5w m ow u 1w w Na s <
23] J221 far| J20f 119} 1) o) tw] Is]| {u] |3

DATASELECT

2 3 4 5 6 7 L) 9 10 n 12

T, stRose W D
OUT.  DATA one

PUT  SELECT
DATA INPUTS

SN54150 (J,W)  SN74150 4, N)

1-OF-8 DATA SELECTORS/MULTIPLEXERS

151

See page 7-157

1 2 3 4 5 s ? 1]
3 Z T T 52 W_,STROBE GND

DATA INPUTS QUTPUTS.
SN54151A (J,W) SN74151A (J, N)
SN54LS151 (J, W) SN74LS151 (J, N)
SN548151 (J, W) SN74S151 {J, N)

1-OF-8 DATA SELECTORS/MULTIPLEXERS

152

See page 7-157

DATA INPUTS - DATA SELECT

DATA INPUTS
SN54152A (W)
SN54LS152 (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 DATAINPUTS  ourput
VCC  2G_SELECT, 2Y

Blsujjujjeinjinije

STROBE 8 'OUTPUT GND
16 SELECT DATA INPUTS w

SN541563 (J, W) SN74153 (J, N)
SN54L153 (J) SN74L153 (J, N)
SN54LS153 (J, W) SN74LS153 (J, N)
SN64S153 (J, W)  SN74S153 (J, N)

4-LINE TO 16-LINE DECODERS/DEMULTIPLEXERS

164

See page 7-171

INPUTS oUTPUTS

[pENEREYN
i

|
A B C D G2 Gl 15 14 1312 l?
i

ouTPUTS

SN54154 (J, W) SN74154 (J, N}
SN54L154 (J) 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

1 5 5 TOTEM-POLE OUTPUTS

1 5 6 OPEN-COLLECTOR OUTPUTS

See page 7-175

SELECT oUTPUTS

DATA sTRB NPT e A,
vee 2 26 A /Zv3 2vZ 2vi 2ve

By iniiel]s

STRBSELECT\ Y3 _1¥2 _1v1 V0
116 INPUT i e/
[)

oUTPUTS
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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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEW)

QUAD 2- TO 1-LINE DATA SELECTORS/MULTIPLEXERS

157 NONINVERTED DATA'OUTPUTS
1 5 8 INVERTED DATA QUTPUTS
See page 7-181

INPUTS OUTPUT INPUTS OUTPUT
——

Vee STROBE 4A 4B 4Y

3A
BB Bl nljjejis

1ff2[]3]¢]}S

SELECT 1A 1B 1Y 2a 28

6[]7](]8

2Y GND

INPUTS OUTPUT INPUTS OUTPUT

SN54157 (J, W)
SN54L157 (J)

SN74157 (J,N)
SN74L157 (J, N)

SN54LS157 (J, W) SN74LS157 (J, N}

SN548157 {J, W)

SN54§157 (J, N)

SN54LS158 (J, W) SN74LS158 (J,N)

SN54S158 {J, W)

SN748158 (J, N)

4-TO 16-LINE DECODERS/DEMULTIPLEXERS

15 9 OPEN-COLLECTOR OQUTPUTS

See page 7-188

INPUTS

OUTPUTS

']

D G2 G1

15 1a 13 12|

QuTPUTS

SN54159 (J, W)

SN74159 (J, N)

SYNCHRONOUS 4-BIT COUNTERS

160

DECADE, DIRECT CLEAR

161 siINARY, DIRECT CLEAR

162 DECAbE,SYNCHRONOUS CLEAR

163 BINARY, SYNCHRONOUS CLEAR
See page 7-190

RIPPLE

QUTPUTS

ENABLE
9 T

RIPPLEQ; Og O
RY

OQUTPUT

CLEAR

CARRY ——A~—
VecoutPuT G4 U Q¢ LoAD
lGlISI wiisiujn Wl !I

e

G ENABL
° T

1T{l2f]3]]4]]5

CLEARCLOCK A 8 C

61718

D_ENABLE GND
P

DATA INPUTS

SN54160 (J, W)
SN54LS160A (J, W)
SN54161 (J, W)
SNBALS161A (J, W)
SN54162 (J, W)
SN5ALS162A {J, W)
SN54S162 (J, W)
SN54163 (J, W)
SN54LS163A (J, W)
SN54S163 (4, W)

SN74160 (J, N}
SN74LS160A (J, N)
SN74161 (J, N)
SN74LS161A (J, N)
SN74162 (J, N)
SN74LS162A (J, N)
SN74S162 (J, N}
SN74163 (J, N)
SN74LS163A (J, N}
SN74S163 (4, 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)

164 ASYNCHRONOUS CLEAR

QUTPUTS

8-BIT PARALLEL OUTPUT SERIAL SHIFT REGISTERS Vee Bn G5 Or Og cLearcLock

Wijjjzijwjjio jsl/s

L[ 1]

O Qg QO Qg cLEAR

A CK

% O 0O
l

I
LI

165

See page 7-212

S |67
9, Qg 0O; 0Op, GND
SERIAL INPUTS OUTPUTS

SN54164 (J, W) SN74164 {J, N)
See page 7-206 SN54L164 (J, T) SN74L164 (4, N)

SN54LS164 (J,W)  SN74LS164 {J, N)
PARALLEL-LOAD 8-BIT SHIFT REGISTERS WITH cLock _TARALLEL INPUTS  cemiaLoutpuT
COMPLEMENTARY OUTPUTS Vog WHIBIT D B A INPUT Ou

CLK D
INHIBIT
SHIFT/
LOAD

[

CcK

SHIFT/CLOCK  E F G H , OUTPUT GND
LOAD OH
PARALLEL INPUTS

SN54165 {J, W) SN74165 {J, N}
SN54LS165 (J, W) SN74LS165 {J, N}

8-BIT SHIFT REGISTERS

16 6 PARALLEL/SERIAL INPUT
SERIAL OUTPUT

See page 7-217

PARALLEL _ PARALLEL INPUTS
SHIFT INPUT OUTPUT
VecLOAD H Oy G F E CLEAR

Wy uuRnge

9
SERUY CLEAR PJ

cLock
D _INHIBIT CX

|

|

VIfajjagflef)sy|ejfr}ie

SERIAL A B C D, CLOCK CLOCK GND
INPUT et e’ | ETBIT
PARALLEL INPUTS

SN54166 (J, W) SN74166 (J, N}
SN54LS166 (J, W) SN74LS166 (J, N)

TEXAS INSTRUMENTS
INCORPORATED

1076
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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 NPUTS
—_—— UNITY/ ENABLE
vee 8 A CLEAR CASCADE INPUT STROBE CLOCK

Wi M finljnf{nl{9

CLEAR UNITY/ ENABLE STROBE
CASCADE iNPUT

SN54167 (J, W) SN74167 (J,N)

NC — No internal connection

4-BIT UP/DOWN SYNCHRONOUS COUNTERS

168

RIPPLE ouTPUTS

CARRY e e A ENABLE
Go' T LOAD

Vec ouTPut “0a G Q¢ .
w ] [Wl j1a] 2 n L $

DECADE
169 cinvary
o
l !
1 2 L]
UB B (A B T B ewEe G
DATA INPUTS
SNB4LS168A (J,W) SN74LS168A (4, N)
SN54S168 (J, W) SN74S168 (J, W)
SN54LS169A (J, W)  SN74LS169A (4, N)
See page 7-226 SN54S169 (J, W) SN745169 (4, N)
WRITESELECT ENABLE  OUTPUTS
4-BY-4 REGISTER FILES vee B Wi\ WATTE RERDVET a7
RIENAIBIENBINID
170 T [ I T ]
SEPARATE READ/WRITE ADDRESSING 0T Wi Wy Gy Gg  af
SIMULTANEOUS READ AND WRITE .
Q2|
OPEN-COLLECTOR OUTPUTS
EXPANDABLE TO 1024 WORDS b3 D4 Ry R, a4 3
1 [ 1 I
1 s[Teflss7[]s
\ D3 D4 B A, Q4 Q3, GND
DATA READ SELECT OUTPUTS

See page 7-237

SN54170 (J, W}
SN54LS170 (J, W)

SN74170 (J, W)
SN74LS170 (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)

16-BIT REGISTER FILE

ADDRESSING

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

See page 7-245

oATA
wnTE DPUTS wmre  ADORESE ENABLE
e, P

AL
Veg ™2 DA DA 200 TwW:ZWNIZWAO 2GR 1GR' 10k 204

T T, WoR (DB 308, cCoo W,
AT e o S CLOCK IR 10T 1R, (0 2op, GaD
WATTE  cuaaE  DATA ach0
accnER weuTs adoness

SN74172 (J,N)

4-BIT D-TYPE REGISTERS

173 3STATE OUTPUTS

See page 7-249

DATA ENABLE
DATA INPUTS INPUTS

Ve cLEAR B30 B B e e
llﬁ”lﬁ”"”lll 12”]1”'”9'

6 40 DATA |
ENABLE

CLEAR 1D 20

S ¢
CONTROL 10 20 30 40 X

VIL2f)3 [ 4f]5S]]71i08

N i 20 30 40,CLOCK GND
‘OUTPUT CONTROL OUTPUTS

SN54173 (J, W) SN74173 (J,N)
SN541.8173 (J, W) SN74L8173 (J, N)

HEX D-TYPE FLIP-FLOPS

174  sincLe RaIL ouTPUTS
COMMON DIRECT CLEAR
See page 7-253

Vec  6Q ] 50 59 e 4 cLock
16 nijwps
7
CLEAR OLAR
K P CcK
Q 0 0 a
nERil -
L faflefis e il
CLEAR 10 0 o 20 £ 3a GND
SN54174 (J, W) SN74174 (J, N)

SN74LS174 (J, N)
SN745174 (J, N)

SN54LS174 (J, W
SN54S174 {J, W)

5-46

QUAD D-TYPE FLIP-FLOPS

175 COMPLEMENTARY OUTPUTS
COMMON DIRECT CLEAR
See page 7-253

V¢ 4 a5 @ o X 30 CLOCK
wys s piniieljs]
S a ]
L cLA
ex o b C
° 0]
LREK el
] a o ]
4

TIP3t 4t)sflefj7|je

CLEAR 1@ 18 18 2 20 20 GND

SN74175 (J,N)
SN74LS175 (J, N)
SN748175 {J, N)

SN54175 (J, W)
SN54LS175 (J, W)
SN54S175 (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 VIEWS)

PRESETABLE COUNTERS/LATCHES

176

DECADE (BI-QUINARY)

171

BINARY

See page 7-259

DATA INFUTS
Vee CLEAR Qp ~ 55—

CLEAR Qp

COUNT/
LOAD

GQUNT/ 0 \ & A
DATA INPUTS
SN54176 (4, W)
SN54177 (J, W)

Qa CLOCK GND
2

SN74176 (J,N)
SN74177 (J, N}

4-BIT UNIVERSAL SHIFT REGISTERS

178

See page 7-265

INPUTS outPuT
vee ‘c D' SHIFT LOAD

wijnjj{jnjjo /9|8

OUTPUT

< O SHIFT Gp LOAD
8 Qc —] :

B A, SERIAL Ga CLOCK GND
INPUTS IN OUTPUT OUTPUT

SN54178 {J, W) SN74178 (4, N)

4-BIT UNIVERSAL SHIFT REGISTERS

179

DIRECT CLEAR

Qp COMPLEMENTARY OUTPUTS

See page 7-265

INPUTS OUTPUTS OuUTPUT
vec T b swier o Gp' toap Q¢

Gl {ujB]f|infiwis

JIL4ftS][6]]7]]8

CLEAR B A, SERIAL Qp CLOCK QB GNO
“nors N outeur - ouTePuT

SN54179 (J, W) SN74179 (J, N)

9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS

180

See page 7-269

INPUT:

a

y —
vee 7 F € D c B A
w 13 12 f © 9 3
F E D © )
s A
EVEN oDD I b3
INPUT__INPUT_EVEN _ ODD

1 2 3 4 5 [] 7

G H , EVEN ZEVEN I-ODD GND
INPUT  INPUT OUTPUT OUTPUT

SN74180 (J, N)

INPUTS

SN54180 (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 VIEWS)

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

INeUTS ouTPUTS.
A

181 16 ARITHMETIC OPERATIONS
16 LOGIC FUNCTIONS
See page 7-271

N4
e

SN54181 (3, W)
SN54L5181 (J, W)
SN54S181 {J, W)

TS e —

SN74181 (4, N)
SN74LS181 (4, N}
SN74S181 (J,N)

oUTPUTS

182

See page 7-282

LOOK-AHEAD CARRY GENERATORS

OuTFUTS
iiad/ 4

Vee Tl B2 G "Cux C© G Cou

wlinljuijn]ie

njwie

1 1 3T GND
e~ outeur

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

SN74182 (J, N)
SN74S182 (4, N)

DUAL CARRY-SAVE FULL ADDERS

CASCADEABLE TO N-BITS

184 BCD-TO-BINARY
185 BINARY-TO-BCD
See page 7-290

1 FAIERIRBIRRIR IR
A RC 8 36, .y i, GW
See page 7-287 eyt weGTS Erns °
SN541.5183 (J, W) SN74LS8183 (J, N)
SN54H183 (J, W) SN74H183 (J, N)
BINARY SELECT
ENABLE, ouTPUT
CODE CONVERTERS vee ¢ “E o0 Cc B A\ vs
Bl u{jn]l[lunjjwe]]s

\NYi_Y2_ V3 Va

L
5
¥5

¥6__V7_,GND

-
OUTPUTS

SN54184 (J, W)
SN54185A {J, W)

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

TEXAS llgSTRUMENTs

INCORPORATED
POST OFFICE BOX 5012 s DALLAS, TEXAS 75222

1076



1076

54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

512-BIT PROGRAMABLE READ-ONLY MEMORIES

186 64 8-BIT WORDS
OPEN-COLLECTOR QUTPUTS

See Bipolar Microcomputer Components Data Book, LCC4270

voc GND2 DO1

ks

23| 122

D02 DO3 004 DOS 00§ DO? DOB TO  GND2
2 |2e 19| i8] v s i Iu) |1

A D8 ape ‘_Q—‘ ADD_ADE ADF GND1
UptiptigDeHeOskizOaBatlallsl)
NC NC ADA ADB ADC s CS2 ADD ADE ADF GND1 NC
SN54186 (J, W) SN74186 (J,N)

NC — No internal connection

1024-BIT READ-ONLY MEMORIES

187 BT WORDS

o a1
L+ 256 4-BiT WCRDS

OPEN-COLLECTOR OUTPUTS

See Bipolar Micr C

Data Book, LCC4270

Vec ADH §2 S1 DO1 DO2 DO3 DO4

Bl iluijnii2iinjiniis

1il2113114()5)i6]j71)8
ADG ADF ADE ADD ADA ADB ADC GND

SN54187 (J, W) SN74187 (J, N)

256-BIT PROGRAMMABLE READ-ONLY MEMORIES

18 8 32 8-BIT WORDS
OPEN-COLLECTOR QUTPUTS

See Bipolar Micr p C Data Book, LCC4270

ADE ADD ADC ADB ADA D08
1" 13 12 n 10 9

L] ]

ADE ADD ADC ADE ADA

Vee
16

o |

D02 D03 D04 DO5 D06 DO

1 2 3 4 5 ] 7 8
001 ©0z DO3 D04 DO5 DO6 DO7 GND

SN54188A (J, W} SN74188A (J, N)
SN54S188 (4, W) SN748188 {J, N)

64-BIT RANDOM-ACCESS MEMORIES

189 16 4-BIT WORDS
THREE-STATE OUTPUTS

See Bipolar Micr p C Data Book, LCC4270

SN54S189 (J, W)

SN745189 (J, N}

TEXAS INSTRUMENTS

INCORPORATED

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

PIN ASSIGNMENTS (TOP VIEWS)

SYNCHRONOUS UP/DOWN COUNTERS

190 o
191 BINARY

See page 7-296

INPUTS ourruts INPUTS
e e,
0aTA RIPPLE MAX/ DATA DATA
v, A CLOCK CLOCK MIN LOAD C D

cc

1 [l [13 2ijn lw] !I

[ 1 ]

51"
T 1]

43

EIPPLE WAX/ LOAD  C
£LOCK v

2(]3(]4

SIIefj1(i8

TR 0y Gp TNARLE 00WW o 05 v

INPUT  OUTPUTS INPUTS ouTPuTS

SN54190 (4, W)
SN54LS190 (J, W)
SN54191 (J, W)
SN5ALS191 (J, W)

SN74190 (J, N)
SN74L8190 (J, N)
SN74191 (J, N)
SN74LS191 (J, N}

SYNCHRONOUS UP/DOWN DUAL CLOCK COUNTERS

192 BCD WITH CLEAR

193 BINARY WITH CLEAR

See page 7-306

INPUTS.

NPUTS

ouTRyTS A

Vec A

LSRR

ToRTA :Leﬁw_/\r_vmm DATA DATA
ROW CARR! c )

impwge

L LI LT

4 CLEAR BORAOW CARRY LOAD  C

s
COUNT COUNT
oy a, 0OWN
T T T

o 0y

.

VI AT s J e

oA 5, T CoUT oM g T, e
DOWN UK

NPUY guTeuTs

ouTPLTS

eyTs

SN54192 (J, W)
SN54L192 (J)
SN54LS192 (J, W)
SN54193 (J, W)
SN54L193 {J)
SN5ALS193 (J, W)

SN74192 (J, N)
SN74192 {J, N)
SN74LS192 (J, N)
SN74183 (J, N)
SN74L193 (4, N)
SN74LS193 (4, N),

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

194

See page 7-316

vee 0a Q8 Q¢

0D cLock S1 SO

WG W] Bz juljwiis
Tl 1T
 0g O G ¥ s
CLEAR S0

T 1 1]
4

11|12

CLEARSHIFT
RIGHT

I
3

B8

S|{6}j7]18

c O, SHIFT GND
LEFT

SERIAL  PARALLEL INPUTS  SERIAL

INPUT

SN54194 (J, W)
SNB4LS194A (J, W)
SN545194 (J, W)

INPUT

SN74194 (J, N)
SN74L8194A (J, N)
SN745194 {(J, N)

TeEXAS lNSTRUng ENTS

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

PIN ASSIGNMENTS (TOP VIEWS)

4-BIT PARALLEL-ACCESS SHIFT REGISTERS

See page 7-324

ouTPUTS

— SHIFT/
9 o cLOCK LOAD

K

SERIAL INPUTS

SN54195 (J, W)

»[ -
oo

PARALLEL INPUTS

SN74195 {J, N)

SNS4LS195A (J, W) SN74LS195A (J, N)

SN548195 {J. W)

SN748195 (I, N}

PRESETABLE COUNTERS/LATCHES

196 DECADE/BI-QUINARY

197 BINARY

See page 7-331

DATA INPUTS

COUNT/
LOAD

c

[ ]

1 1

1 2 3
o \ €

A

| |
4 § 1] 7
A/ O CIOCK GRD

DATA INPUTS

SN54196 (J, W)
SN54LS196 {J, W)
SN54S196 (J, W)
SN54197 {J, W)
SN54LS197 (J, W)
SN54S197 (J, W)

SN74196 {4, N)
SN74LS196 (S, N)
SN748196 (J, N)
SN74197 (J, N)
SN74L$197 (4, N)
SN748197 (J, N)

8-B1T BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS

198

See page 7-338

SHIFT
SEhaL eyt INPUT
SERIAL!

eyt H Oy G

o siFt BT 3§
mGHT A

SERIAL
INPUT

SN54198 (J, W)

SN74198 (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)

199

J-K SERIAL INPUTS

See page 7-338

SHIFT/ INPUT
Vee LoD M

8-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS 2 {23 22

INPUT INPUT "
O 6 9% ¢ O

NPUT
E 9 cLEAR cLock

16— 15— 14413

[

T 1T 1]

L[

SHIFT/ H
LoAD

2120{4¥9 | 18|17
G

o F OF

€ Op CLEAR

SERIAL INPUTS

K €K
CLOCK
J_A Oa B 08 € Q O OpINHIB]
T
LT T T 11
VU120 (3 (4 (54 (8] (7] (3] (% [of (1 |n2
KL, U @5 INRT Tg WPUT g WRT Gp CLOCK GND

SN54199 (J, W)

SN74199 (J,N)

256-B1T RANDOM-ACCESS MEMORIES

DATA WRITE
VCC ADC ADH INPUTENABLE ADG ADF ADE

200

256 1-BIT WORDS
3STATE OUTPUT

See Bipolar Microcomputer Components Data Book, LCC4270

B 5]l

uijnjiwgls

ADC ADH DI

AD A

[y

ADE

AD B s BG_ADD
TH2([3[14]|S[|8]]7]|¢8

ADA ADB S1 2

SN54LS200A (J, W)
SN54S200A (J, W)

$3 OUT- ADD GND
PUT

SN74LS200A (J, N)
SN74S8200A {J, N}

201

256 1-BIT WORDS
3STATE OUTPUT

See Bipolar Mi p Comp

256-B1T RANDOM-ACCESS MEMORIES

Data Book, LCC4270

DATA WRITE
VCC ADC ADH INPUTENABLE ADG ADF ADE

B115] W8

2imjjwi|s

ADC ADH DI

. A}_[

1
P

w

T
N
E)

1({2
ADA ADB

@l

1

SN545201 (4, W)

AD A
ADB S 50
i ;
i i
§

7418

OUT- ADD GND
PUT

gl en

SN745201 (J, N)

202

256 1-BIT WORDS
3STATE OUTPUT

See Bipolar Micr [of

256-BIT READ/WRITE MEMORIES WITH POWER DOWN

Data Book, LCC4270

DATA WRITE
VCC ADC ACH INPUTENABLEADG ADF ADE

Wil

w9

[ 1 T

L T T 1

< H D
AD A
AD B E

WE ADG ADF
ADE
DO _ADD

SN54LS202 (J, W)

S[|s[]l7]]8
€3 OUT- ADD GND
PUT

SN7415202 (J, N)

TEXASl lNSTRU[l)VI ENTS

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

PIN ASSIGNMENTS (TOP VIEWS)

RANDOM-ACCESS MEMORIES

207 EDGE-TRIGGERED WRITE CONTROL
256 4-BIT WORDS
COMMON 1/0 PORTS

See Bipolar Micr Ci Data Book, LCC4270

VCC ADH W OE /01 /02 i/03 1/04
wsjuupyefiniin]s

OE 101 /02 1/03

104

Tilaftaf{ef{s(tefir([ls
AD G ADF AD EAD DAD A ADB AD C GND

SN54L5207 (J) SN74LS207 (J, N)
SN545207 (J) SN748207 (4, N)

RANDOM-ACCESS MEMORIES

208 256 4-BIT WORDS
3STATE QUTPUTS
EDGE-TRIGGERED WRITE CONTROL

See Bipolar Mi C

Data Book, LCC4270

Vec Di4 ADH W OE D04 DO3 DO2 DO1 DI1

[ I FBAr.icuiDin[: jEAjFAjsmz J
1112113185857/ 89|10
ADA ADB ADC ADD DI3 ADE ADF ADG Dt2 GND

SN54L.5208 (J)
SN545208 (J)

SN74LS208 (L, N)
SN745208 (J, N)

RANDOM-ACCESS MEMORIES

1024 1-BIT WORDS
3-STATE OUTPUTS

214 CHIP SELECT (S) SIMPLIFIES EXPANSION

215 CHIP ENABLE (E) SIMPLIFIES EXPANSION
AND CONTROLS POWER DOWN

See Bipolar Mi [o]

Data Book, LCC4270

Vec DI W ADJ ADIADHADG AD F
Ili ] anl ll”ﬂl l'”!

|| 2|3 l] S[Ie[]7(]8
S ADAADBADCADDADE DO GND
(E)

SN54LS214 (JD) SN74LS214 (JD, N)

SN54S214 (JD)  SN74S214 (JD, N)
SN54LS215 (JD} SN74LS215 (JD, 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 MONOSTABLE MULTIVIBRATORS
vee ' o 10

1 15 " 13

5 & 1 L
1A 18 c:ﬁ 1T 20 c:“ 2 Rexy! GND
See page 6-68 ’ SN54221 (J, W) SN74221 (J,N)

SN54L8221 (J, W) SN74LS8221 (J, N)

ASYNCHRONOUS FIRST IN, FIRST OUT MEMORIES

225 16 5-BIT WORDS

See Bipolar Microcomputer Components Data Book, LCC4270

4-81T PARALLEL LATCHED BUS TRANSCEIVERS p—
Vec GAB S2 Bl B2 B3 B4 OCAB

2 2 s 3STATE OUTPUTS

GAB s2 Bt B2 B3

GBA 0cAB

Al

1 2 3 4

i
{
5
STB S1 A1 A2 A3 A4 OCBA GND
GBA SEL

See page 7-345
SN548226 (J, W) SN745226 (J, N)

OCTAL BUFFERS/LINE DRIVERS/LINE RECEIVERS

[ vt oM 2 23 w3 o2 Y
WL (Wl Iw| o] {8 %] in| i8] n
-

240 nverTED 3STATE OUTPUTS § W W

AP IPAPN

16 1A 2Ye A2 N3 1AZ 2¥2 A4 Y1 ONi

See page 6-83 SN54L§240 (J) SN74LS240 (J, N)
. SN54S240 (J) SN745240 (J, N)

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)

OCTAL BUFFERS/LINE DRIVERS/LINE RECEIVERS

241 NONINVERTED 3STATE OUTPUTS

See page 6-83

Voo 2 w1 M av2 243 1v3 2az w4

1 2 . L] 7 L] L L
T 1w w4 Az 3 8 B M W1 G
SN5415241 (§) SN74LS241 (J, N)

SN54S241 (J) SN74s8241 (J,N)

QUADRUPLE BUS TRANSCEIVERS

" L@ 4 INVERTED 3STATE OUTPUTS

See page 6-87

Tr8 NC 1A 2A 3A 47 GND

SN54LS242 (J, W) SN74LS242 (J,N)
NC-No internal connection

QUADRUPLE BUS TRANCEIVERS

243 NONINVERTED 3STATE OUTPUTS

See page 6-87

A NC 1A 2A 3A aA GND

SN54243 (J, W) SN74243 (4, N)
NC—No internal connection

OCTAL BUFFERS/LINE DRiVERS/LINE RECEIVERS

, 244 NONINVERTED 3STATE OUTPUTS

See page 6-83

Vec 28 4v1 za4 TY2  2A3 Y3 2A2  1¥A 2A1

2 nl i ol %] I {ul D] 2

=l

Cirii

»
a1 zva Az 3 1a3 2v2 as I GND

SN54L5244 (J) SN74LS244 (J,N)

1076 -
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

OCTAL BUS TRANCEIVERS

245 NONINVERTED 3STATE OUTPUTS

See page 7-349

ENABLE

vee & B1 B2 83 B4 85 86 87 B8
28 L] L] L L] L] " 3 2 1n
=y < 3 =)
o1
o ) f=) o\ /e\ | /2 ¢
1 2 k] 4 5 ] 1 L 9 »
DIR A1 A2 A3 A4 A5 A6 A7 A8  GND

SN54L5245 (J) SN74LS245 (J, N)

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

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

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

See page 7-351

ouTPuTS.

vee /T s
LJ L] Lol
1

illie-Ol

B
B ¢ LTRBORBI D A

1 1 3 1 § ] 7 1

5 C, e 5 R 5. % RO
—— Test our
s it

SN54246 (J, W) SN74246 (J, N)
SN54247 (J, W) SN74247 (J, N}
SN54LS247 (J, W) SN74L5247 (J, N}

w
T meuts

BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

248 INTERNAL PULL-UP OUTPUTS

249 OPEN-COLLECTOR OUTPUTS

See page 7-351

oureuts

P ®
n

ST

el o

s 1 .
N >, o
"

T D
Test our
weirs T T s

SNB4248 (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

2 51 TRUE AND INVERTED 3STATE OUTPUTS

See page 7-362

DATA INPUTS DATASELECT

v s % TN R 8 ¢

3
L] 7

s
STROBE GND

DATANPUTS outpuTs

SN54251 (J, W} SN74251 (J,N)
SN54LS251 (J, W) SN74LS251 (J, N}
SN548251 (J,W) SN74S8251 (J, N}

5.56 TEXASl INSTRU
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

Qo oATA mPUTS
DUAL DATA SELECTORS/MULTIPLEXERS e O etier outeur
L] % " 13 2 n » L)
25 3 3-STATE OUTPUTS ERE
y
G!m‘ ac2 i 1c0 Y
T2 sH«H s 1
WP B = —— — /oyt oo
CONTROL SELECT DATA INPUTS v
See page 7-369 SN54LS253 (4, W) SN74LS253 (J,N)

,—-_ourpur_»_ouwut
Vcccom’nouA 48 4y '3a

QUAD DATA SEL M
A SELECTORS/MULTIPLEXERS Miininiininio
|
1
£

[ [T I

G L 1 i
¢ '

1
4A 48 ay 3A
s wpd

2 B7  NONINVERTED 3STATE OUTPUTS

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

L LT T[T
VTil2[]3][4(|S[|s6[]7]]|8

SELECT JA 2 GND
TV L

INPUTS INPUTS

SN54LS257A (J,W)  SN74LS257A (J,N)
SN548257 (4, W) SN74S257 (J, N}

See page 7-372

HT,—A-_ ()IJTPUT _A— DUTVUT
vcccomnm. A 48

QUAD DATA SELECTORS/MULTIPLEXERS

wsliujjeiinRinije 9
258 INVERTED 3STATE OUTPUTS é .]A .L 4‘% ;IA ;Js
s 3y

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

| [ T 1 [T

123l551l

SELECT JA_ 18 GND
INPUTS OUWT INPUTS WTW'
See page 7-372 SN54LS258A (J, W) SN74LS258A (J, N)
SN548258 (J, W) SN74s258 (J, N)
BN, DATA s S,
Vo CLEAR ABLE Q7 o6 &
EIGHT-BIT ADDRESSABLE LATCHES “ 5u 12iinllw
2 5 9 A CLEAR G l
[;‘ 00 a1 02 03 04 05 6 a7
1 3
A B € @ @ @ @ o
TronsLowmm
See page 7-376 SN54259 (J, W) SN74259 (J, N}

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

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)

DUAL 5-INPUT POSITIVE NOR GATES

" u 13 n k] 9 L]
260 -
5 |
1
1 2 3 4 5 6 7
1A 18 1 2A i 2Y GND
See page 6-8 SN54S260 (4, W)  SN74S260 (J, N)
2.81T BY 4-BIT PARALLEL BINARY MULTIPLIERS —
vee 82 81 B0 My MO Q0 3]
z 61 16 % i3 13 12 n 0 L]
1T ]
82 B1 B0 3] M0 o0
OUTPUTS
See page 7-380

SN541L8261 (J, W) SN74LS8261 (J, N)

QUAD COMPLEMENTARY-OUTPUT ELEMENTS

265

See page 6-89

| A S A i

| |- i

BeHsOsHallaiial
28 Ed 2y

L LA AT

7

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

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

TEXASI INSTRU;w ENTS

NCORPORATE
POST OFFICE BOX 5012 » DALLAS, TEXAS 75222
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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 4-BIT WORDS

See Bipolar Micr Comp

vec ADH ADI § ©DO1 DO2 DO3 DO4
1

ADG ADF ADE ADD ADA ADB ADC GND

Data Book, LCC4270
SN548270 (J)

SN74S270 (J, N}

2048-BIT READ-ONLY MEMORIES

271 OPEN-COLLECTOR QUTPUTS
256 8-BIT WORDS

Comp D

® S1 D08 D07 DO6 DOS
* 5 n 3 13 1

s Do DO7 D06

[ [ ]
|

ADA ADE ADC ADD

ata Book, LCC4270
SN54s271 (J)

ADE DO1 DOz DO3 D04 GND

SN748271 (J,N)

OCTAL D-TYPE FLIP-FLOPS

273

COMMON CLOCK
SINGLE-RAIL OUTPUTS

]
CLEAR 10 10 20 20 GND
See page 7-388 SN54273 (J) SN74273 {J, N)
SN54LS273 (J)  SN74LS273 (J, N)
WORD B INPUTS ENABLE A - BOUTPUTS
Vee ‘gz B2™? g2ttt & & M7 ZME gmis g
4-BIT BY 4-BIT BINARY MULTIPLIERS n I "r T LR “j "L n

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

See page 7-391

B2™3 g2 gl

E ABZ™7 ABZS 282"

WORD A INPUTS

SN545274 (J)

WORDB AsBOUTPUTS
INPUT

SN745274 (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)

7-BIT SLICE WALLACE TREES

2 7 5 3-STATE QUTPUTS

See page 7-391

SLICE INPUTS SLICE AND CARRY OUTPUTS
P ENBLE e A
vee TN 5 ZE o g g

1% 15 “ 13 12 n L] 9

L S A

7 * § 2 M

z 70|
8
1 2 3 4 5 L 7 L
7 7 77 z
SLICE
SLICE INPUTS CARRY IN weut
SN54LS275 (J) SN74LS275 (J, N)
SN548275 (J) SN74S275 (J, N)

QUAD J-K FLIP-FLOPS

276 SEPARATE CLOCKS
EDGE-TRIGGERING
COMMON DIRECT CLEAR

n See page 7-401

Vee @ 4k 4K 40 30 3R 3CK 3 PRESET
2001918 |17{[16]|15]|18] |13 }|]12] 11

T T T B S S

] .l _ﬁ ]
J
: ] T
R (=¥ L PR
L i AT
& S o
PR oK CLR
FR S o

i PR
J
I T F— N R
1 2 3 4 5 6 7 8 g(fw
CLEAR W 1tk K 1@ 20 2R 2K 2 GND
SN54276 (J) SN74276 (J, N)

4-BIT CASCADEABLE PRIORITY REGISTERS

218 LATCHED DATA INPUTS
PRIORITY OUTPUT GATING

See page 7-403

SN54278 (J, W) SN74278 (J,N)

NC — No internal connection

QUAD SR LATCHES

279

DIODE-CLAMPED INPUTS
TOTEM-POLE OUTPUTS

H = high level
L = low level

H = both § inputs high

See page 6-60 L = one or both Sinputs low

FUNCTION TABLE

INPUTS | OUTPUT
s ®R| o

H H Qg

L H H

H L L

L L H*

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

Sand R inputs return to their inactive {high) level.
TFor latches with double Sinputs:

v 4 2R @ &
1% 15 L] 13 2

2 ¥ 3R 30
n v L]
L] 7 L]

1 2 3 4 5
RO 182 W 2R 2a GND

SN54279 (J,W)  SN74279 (4, N)
SN54LS279 (J, W) SN74LSZ78 (J, N)

560 ' TEXAS INSTRUMENTS
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

9-BIT ODD/EVEN PARITY GENERATORS/CHECKERS

2 8 0 N-BIT CASCADEABLE

See page 7-406

W T T T
NPUT_EVEN, 00D
NPUTS ——

ouTPUTS

SN54LS280 (J, W} SN74LS280 (J, N}
SN54S280 (J, W)  SN74S280 (J, N)

4-BIT PARALLEL BINARY ACCUMULATORS

ans

£81 15 ARITHMETIC/
LOGIC-TYPE OPERATIONS
LOGIC SHIFT (L OR R)
EXPANDABLE TO N WORDS

See page 7410

FUNCTION SELECT

MODE
paTAI RIN oA CONTROL
fec cLocK. ASC  AS1  AS2 M FO

Loyt
24| (23] J22 (21

DATA OUTPUTS

F1_ F2 F3

9 (8| 7] 16| {15] Ml i1
1

81 —
Ftoswer  op— av M

20
==l —
I ] —
== |
o
EFC( R|/;:U 4 Fop-

a1

f  MATRIX

a2

SN N IE

S1_S0 RC P3¢s GCams P

—r—r—T—
[T 5 e
intipkipiigEplipkiniipgtdpilpgilpgh
Al Az, ST R, AEG LW A2 G @& Gwa 7 OND
\———/ “——/— conTROL R DATA
DATAmN  REGISTER  RC  OUT N

SELECT

SN54S281 (J, W)  SN74S281 (J, N)

4-BIT BINARY FULL ADDERS

283

T— _fa]s

2 caf
B e s om @
1 2 3 4 5 8 7 3
2 82z A2 Bl Al B1 co GND
SN54283 (J,W)  SN74283 (J, N)
See page 7415 SNS4LS283 (J, W) SN74LS283 (4, N)
SNB4S283 () SN74S283 (J,N)
WORD  ENABLE OUTPUTS

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

Z 84 EXPANDABLE FOR N-BIT-
BY-N-BIT MULTIPLICATION

USE 'S274 FOR NEW DESIGNS

USE ‘LS275/'5275 FOR LARGE MULTIPLIERS

See page 7-420

Ve " e
BB [WLB

TR R
2][n]]w][s

20 NABLE

j2¢
[— 28 24 1D
|

1{l2]]3]]4
2c 28 7a ,\1D

WORD INPUTS

SN54284 (4, W)

WORD INPUTS

SN74284 (J, N}

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222



54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

4-BIT-BY-4-BIT PARALLEL BINARY MULTIPLIERS USED WITH "284 m’;’i ENABLE ouTeuTS
Vec 20 GA GB YO Y1 Y2 Y3
wlw (e n| e
2 a 5 EXPANDABLE FOR N-BIT-

BY-N-BIT MULTIPLICATION

ENABLE
USE ‘S274 FOR NEW DESIGNS

USE 'LS275/'5275 FOR LARGE MULTIPLIERS

2C 22  2A, 10 1A 18 iC, GND

WORD INPUTS WORD INPUTS
See page 7-420

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

1024-BIT PROGRAMMABLE READ-ONLY MEMORIES

Vec ADH 52 51 DO1 DO2 DO3 DO4

li”lﬁ 'll] 3 12”“ 0]]9
287 256 4-B1T WORDS
3STATE OUTPUTS

T2 3] 4q1sisfir]]e
ADG ADF ADE ADD ADA ADB ADC GND

n See Bipolar Microcomputer Components Data Book, LCC4270 SN545287 (J, W) SN74s5287 (J, W)

256-BIT PROGRAMMABLE READ-ONLY MEMORIES
Voc §  ADE ADD ADC ADB ADA DOSB
W W] (13] (1] In » )

28 8 32 8-B1T WORDS
3-STATE OUTPUTS

. SN548288 (J,W)  SN74S288 (J, W)
See Bipolar Micr C Data Book, LCC4270

64-B1T RANDOM-ACCESS MEMORIES

Ve ADB ADC ADD Di4 DO4 Di3 BG3

289 16 4-BIT WORDS
OPEN-COLLECTOR OUTPUTS

SN545289 (J, W}  SN74S289 (J,W)
See Bipolar Microcomputer Components Data Book, LCC4270

1076
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

DECADE COUNTERS

2 9 0 DIVIDE-BY-TWO AND DIVIDE-BY5

1 2 3 4 § ] 7
Rl RE ] G, W oo
ouThuTS
SN54290 (J, W) SN74290 (4, N)
SN541.5290 (J, W) SN74L.S290 (J, N)

See page 7-423

ourms

4-BIT BINARY COUNTERS vec Rom Rem s A ‘oa o
“ 3 2 n » ] ]
2092 [ 7T T 77T I
£3J9J DIVIDE-BY-TWO AND DIVIDE-BY-EIGHT l ¢ I l
app—

Sc o8
T2 s« s 7
NC NC NG (O Og NC GND

ouTRUTS

SN54293 (J, W) SN74293 (J, N)

See page 7-423
SN54LS293 (J, W) SN74LS293 (J, N)
OUTPUTS
R G o
4.BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS micicinioinini
- M
N
A e ¢ o wm
1 2 3 4 5 [ 7
SERIAL A 3 C D MODE  GND
INPUT N e/ CONTROL
o
See page 7-429 SN5ALS295B (J, W)  SN74LS295E (J, N)
OUTPUTS DATA
WORD INPUT
Vcc Oa Q8 Oc QD CLOCKSELECT C1
QUAD 2-INPUT MULTIPLEXERS WITH STORAGE miclninioinnic

298

v
DATA INPUTS

See page 7-432 SN54298 (J, W)  SN74298 (J, N)
SN54L.5298 (J, W) SN74LS298 (J, N)

1076
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

8-BIT BIDIRECTIONAL UNIVERSAL SHIFT/STORAGE REGISTERS

SHIFT
LEFT
SL

For Diop  Biog

CLEAR

SHIFT.
RIGHT
SR

2 9 9 3STATE OQUTPUTS

See page 7-437

CONTROLS
SN54LS299 (J)

E/QE

cloe

AlGa  Oar

cLock

SN741.5299 (J, N)

SN54S299 (J) SN74S299 (J. N)
256-BIT READ/WRITE MEMORIES Ve ADC ADH INPUTENABLE ADG ADF ADE
e[ [ullu][e]n]][n]]s
T T T [ T
ADC ADH DI W ADG ADF
300 561817 woros o e
OPEN-COLLECTOR OUTPUT l“ _
ADB s DO ADD

See Bipolar Micr p [ Data Book, LCC4270

R

t{r2]3

ADA ADB §

SN54LS300A (J, W)
SN54S300A (J, W)

SIH6]]7

4
E)

$3 OUY. ADD GND
PUT

SN74LS300A {J, N)
SN74S300A (J, N)

256-BIT RANDOM ACCESS MEMORIES

301

256 1-BIT WORDS
OPEN-COLLECTOR OQUTPUT

See Bipolar Microcomputer Components Data Book, LCC4270

DATA WRITE
ADC ADH INPUTENABLE ADG ADF ADE

vee
Jwpuljulie]jrjinijw]js
[ [ T 5 T IJ
ADC ADH DI W ADG ADF
AD A ADE
AD B s D0 ADD
T
| i
| 1
1 - ] i 1
IR IR IRB IR IRRIL

ADA ADE S§1

SN54S8301 (J, W)

S2  S3 OUuT ADD GND
Put

SN748301

W, N)

256-BIT READ/WRITE MEMORIES

302

256 1-BIT WORDS
OPEN-COLLECTOR OUTPUT

See Bipolar Micr Comp Data Book, LCC4270

DATA WRITE
VCC ADC ADH INPUTENABLE ADG ADF ADE

C H DI WE ADG ADF

ADA ADE

ADB 3 DO_ADD
tryafpsfiaqgsisf(rf|e

SN54LS302 (J, W)

E2 E3 OUT- ADD GND
PUT

SN74LS302 (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)

1024-BIT RANDOM-ACCESS MEMORIES

1024 1-BIT WORDS Vec Ol W ADJ ADIADHADG AD F
OPEN-COLLECTOR OUTPUT W5 MHIJ ]n I' I 9 I

314 CHIP SELECT (5)
SIMPLIFIES EXPANSION

315 CHIP ENABLE (E) SIMPLIFIES EXPANSION
AND CONTROLS POWER DOWN

V2 3[|4[iS]|S[]7]|®
S ADAADBADCADDADE DO GND
(3]

SN54LS314 (JD) SN74LS314 (JD, N}

SN54S314 (JD)  SN74S314 (JD, Nj

See Bipolar Microcomputer Components Data Book, LCC4270 SN54LS315 (JD)  SN74LS315 (JD, N)

8-BIT BIDIRECTIONAL UNIVERSAL SHIFT/STORAGE REGISTERS

3 23 3STATEOUTPUTS e frd)

Dlp SR

w15 (M| 13| |2 n
| !

ok l

|

. Wl u
( .

g—al®

§
§

s Gl Ele  Choc  AMOA  Qa’ CLEAR
| |
L I
7

2 3 4 5 L] »
& &2, clog g Cfoc A Oa’ CitaR GND
outeyT
CONTROLS

SN54L5323 (J) SN74LS323 (J, N)

See page 7-443

VOLTAGE-CONTROLLED OSCILLATORS

3 24 TWO-PHASE OUTPUTS

© FREQ v
Vce CONTROL NG NG NG Voo OUTRUT

ENABLE CONTROL w| o] o] [n] [w] is]]s
JeonTRoL N
F"‘""é.,. . —‘

V[T 2[ s e s 2

©  RANGE ox1  ox2 GND
GND

G Y
ENABLEOUTPUT

SN54LS324 (J, W) SN74LS324 (J, N}

See page 7-445

1076
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)
DUAL VOLTAGE-CONTROLLED OSCILLATORS

325

7 2y 2/E0 20 20
Vee OUTPUTOUTPUT 20X1  26X2 CONTROL Veg
TWO-PHASE OUTPUTS

b 1Y X1 0K 1FREQ 18
oUTPUT OUTPUT CONTROL Veg
See page 7-445

SN54L8325 (J, W)

SN74L8325 {J, N)
DUAL VOLTAGE-CONTROLLED OSCILLATORS

7w aE s 1rREQ
Vee OUTPUT OUTPUTENABLE 2CX1  2CX2 CONTROLCONTROL

326 w] Js| Jia] Jua] Jiz] ] Jwl s
TWO-PHASE OUTPUTS

ENABLE CONTROL

H 3 4 5 6 7 1)
EC A R )
QUTPUT OUTPUTENABLE Vi GND
See page 7-445 SN54L.5326 (J, W) SN74LS326 (J, N)
DUAL VOLTAGE-CONTROLLED OSCILLATORS
2& grme 28 2y
Vec  Voc CONTROL 20X1  2CX2  GND  OUTPUT
3 27 ONE-PHASE OUTPUT

oontro,
10 VFREQ 1CX1  1CX2 18 v GND
Vee CONTROL GND OUTPUT
See page 7-445 SN54LS327 (J,W)  SN74LS327 (J, N}
8-LINE-TO-3-LINE PRIORITY ENCODERS ouTPUTS INPUTS
vec B0 G5V73_ 2 10 Nty
Wl juljBij{in[|n]]9
348 3STATE OUTPUTS

. il

El

w —da

5 7 a2
112 LRIERILB IR
T 5 5 7 €, AL Al GND
NPUTS ouTPUTS
See page 7-448 SN54L.8348 (J, W) SN74LS348 (4, N}
5-66

TEXAS INSTRUMENTS

INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

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

3 51 3STATE OUTPUTS

4 COMMON DATA INPUTS

DATA INPUTS
A

203 04 p5 D6 D7
5] (M| |83 | n

4
2=l
e |
[ o —
D2|
g —I
] |
1 2 3 4 5 ] 7 1] L] »
v ENAG’E A B < 100 1Dt 1D2 D3 GND
SELECT INPUTS DATA INPUTS
See page 7-451
SN74351 (N)
DUAL 4-LINE-TO-LINE DATA SELECTORS/MULTIPLEXERS DATA INFUTS

See page 7-454

STROBE A
'CC 2G_ SELECT,

OUTPUT
2v

V(
I “ Ilﬂ”ﬂ”llli“”l“!l

L1SL]
T

T T T T T

STROBE 8

16 SELECT

SN54LS352 (J, W)

DATA INPUTS w

SN74LS352 (J, N)

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

3 5 3 3STATE OUTPUTS

INVERTING VERSION OF 'LS253

See page 7-457

SN54LS353 (J, W)

DATA iNPUTS v

SN74LS353 (J, N)

FOUR-PHASE CLOCK GENERATOR/DRIVER
FOR TMS 9900 MICROPROCESSOR

362

See page 7-460

1

IN

XTAL XTAL OSC 0SC

out

2 5
L 1L Vop ¢1 62

20 Ly L L] Bl (Wl |13 2 "
['XTAL XTAL OS€C OS€ o2 o1 o1
2 1 N OUT TTL TTL
TANK 1 92/
)
FFQ FFD TTL TTL o3 o4
1 2 3 4 5 [ ] 7 L ]
TANK TANK GND FFQ FFD o2 33 93 94 GND
L TTL 2

SN74LS362 (J,N)

TEXASI INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 « DALLAS, TEXAS 75222
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5-68

54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

OCTAL D-TYPE LATCHES

3 6 3 TRANSPARENT LATCH
3STATE OUTPUT
COMMON OUTPUT CONTROL
COMMON ENABLE

See page 7-467

Vec % ® M M e © ® KW 4

({9 (W75 M 13]({12{In

e e
o

CONTROL

SN54LS363 (J) SN74LS363 (J, N)

OCTAL D-TYPE FLIP-FLOPS

3 64 COMMON CLOCK
COMMON OUTPUT CONTROL
3-STATE OUTPUTS

See page 7-467

SN54L5364 (J) SN74LS364 (J,N)

HEX BUS DRIVERS

3 6 5 3STATE OUTPUTS
NONINVERTED DATA OUTPUTS
GATED ENABLE INPUTS

See page 6-36

SN54365A (J, W) SN74365A (J,N)
SN54LS365 (J, W) SN74LS365 (J, N)

HEX BUS DRIVERS

366 INVERTED DATA OQUTPUT
GATED ENABLE INPUTS
3-STATE OUTPUTS

See page 6-36

SN54366A (J, W) SN74366A (J, N)
SN54LS366 (J, W) SN74LS366 (J, N)

TEXAQ

INSTRUMENTS

NCORPORATED

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222

107¢



1076

54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

veeo
HEX BUS DRIVERS | [15] fa} (3] j2] n| lw] |9

3 67 NONINVERTED DATA OUTPUT
4-LINE AND 2-LINE ENABLE INPUTS

3STATE OUTPUTS
1 2 3 4 5 § 7 1]
=] 14 I 2 2y 3 ¥ GND
SN54367A (J, W) SN74367A (J, N)
See page 6-36 SN54LS367 (4, W) SN74LS367 (J, N}

HEX BUS DRIVERS

9
68 monreo oxrncsmer NENEN
iNVERTED DATA QUTPUT
4-LINE AND 2-LINE ENABLE INPUTS | 'E E E ?
3STATE OUTPUTS I
1 2 3 4 5 [} 7 L}
& 14 1y 2A 2y 3A 3¥  GND
SN54368A (J, W) SN74368A (4, N)
See page 6-36 v SN54LS368 (J, W) SN74LS368 (4, N)
2048-8IT READ-ONLY MEMORIES Vec ADH ADI § DO1 D02 DO3 D04

Bi{15]]14 2ijniinm)ie

370 512 4-BIT WORDS '
3STATE OUTPUTS

vio—— &

tfl27]3[]4}|S[]|6]]7]|8
ADG ADF ADE ADD ADA ADB ADC GND

See Bipolar Mi p Ci Data Book, LCC4270

SN548370 (J} SN748370 (J, N)

Vcc  ADH ADG ADF  § 51 D08 DO7 DO6 DOS

2048-BIT READ-ONLY MEMORIES

371 256 8-BIT WORDS
3STATE OUTPUTS

ADA ADB ADC ADD ADE DO1 DO2 DO3 DO4 GND

See Bipolar Microcomputer Components Data Book, LCC4270 SN54S371 (J) SN745371 (4, N)

TEXAS INSTRUMENTS 569

INCORPORATED
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

OCTAL D-TYPE LATCHES

373 3-STATE OUTPUTS
COMMON OUTPUT CONTROL Vec % ®© ™ T 0 © »
COMMON ENABLE J2o e[| 15| 4]]13[[12]|n

SN54LS373 (J) SN74LS373 (J, N)
See page 7-471 SN548373 (J) SN748373 (J, N)

OCTAL D-TYPE FLIP-FLOPS

3 74 3-STATE QUTPUTS
COMMON QUTPUT CONTROL Vec %0 % 7 %0 & e = 54 CLOK
COMMON CLOCK _J2o (18 [B| 117 {]16[ 15| 14

P R

(5 2] [ 5

L MW W= B

1T]12]|13|(% Si[7([|8j[98¢]|w
3} D @ W GNO

SN541.8374 (J) SN74LS374 (J, N)

See page 7-471 SN548374 (J) SN74S374 (J,N)

4-BIT BISTABLE LATCHES

375

SNE4LS375 (J, W) SN74LS375 (J, N)

See page 7-478

TEXASI INST RUMENTS

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

PIN ASSIGNMENTS (TOP VIEWS)

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

-

311 SINGLE-RAIL OUTPUTS
COMMON ENABLE
COMMON CLOCK

See page 7481

[ [a) [w] (o] [8] [s] ] 5] [a] [nl
o o e T L]
| TETHETY

ENABLE 10 1] 20 20 3@ 30 4D 4Q GND
G

SN54LS377 (J) SN74LS377 (J,N)

HEX D-TYPE FLIP-FLOPS

378 SINGLE-RAIL QUTPUTS
COMMON ENABLE
COMMON CLOCK

See page 7-481

6 {15 [f]jfr2]infjwf|s
o qf D Q]
ok oK
G
L] U
QD] 0 Q 0 Q;

SN54LS378 (J, W) SN74LS378 (J, N)

QUAD D-TYPE FLIP-FLOPS

379 DOUBLE-RAIL OUTPUTS
COMMON ENABLE
COMMON CLOCK

See page 7-481

SN54L5379 (J, W) SN74LS379 (4, N)

TEXAS| INSTRUMENTS

NCORPORATED
POST OFFICE BOX 5012 » DALLAS, TEXAS 75222



5-72

54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

ARITHMETIC LOGIC UNITS/FUNCTION GENERATORS

3 81 8 BINARY FUNCTIONS
USE 'S182 FOR LOOK-AHEAD CARRY

See page 7-484

F15
B— @3
BH—=|B
Bl &3

&9
b E]A

9

nbuTS outPuTS

SN548381(J) SN748381(J, N)

QUAD 2-INPUT EXCLUSIVE-OR GATES

POSITIVE LOGIC:
Y=AoB=AB+AB
See page 7-487

SN541.5386 (J, W) SN74LS386 (J, N}

1024-BIT PROGRAMMABLE READ-ONLY MEMORIES

3 87 256 4-BIT WORDS
OPEN-COLLECTOR OQUTPUTS

See Bipolar Microcomputer Components Data Book, LCC4270

vVec ADH 52 §1 DO1 DO2 DO3 DO4
WL W rRjjn}iv])s

234 Nss 7118

ADG ADF ADE ADD ADA ADB ADC GND

SN548387 (J, W) SN748387 (J, N)

DUAL DECADE COUNTERS

3 9 0 BI-QUINARY OR BCD SEQUENCES

See page 7-489

t 2 3 4 ] . 7 ]
T TG
A tamonhy ® N\ Tc_ 1o, GO

OUTPUTS
SN54390 (J, W) SN74390 (J, N)
SN54LS390 (4, W) SN74LS390 (J, N}

TEXASININSTRUDM ENTS

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

PIN ASSIGNMENTS (TOP VIEWS)

DUAL 4-BIT BINARY COUNTERS

393

See page 7-489

ouTeUTS

F I S—
vee 2a ciear /204 208 20c  20p

A 1 \Ja_ 1Gg 1ac_ 180, awp
cLEAR

ouTPuTS

SN54393 (J, W) SN74393 (J, N)
SN541.S393 (J, W) SN74LS393 (J,N)

4-BIT UNIVERSAL SHIFT REGISTERS

3 3 5 3STATE QUTPUTS

See page 7-496

OUTPUTS CASCADE
ouTRL outeuT
vee “0a G Oc Op OO cLogkcONTROL
| (5] |1l |13] {12] In| lmw] [s

1 2 3 4 5 6 7 ]
CLEAR SERIAL A B c AD  GND
NPT

PARALLEL INPUTS

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

QUAD 2-INPUT MULTIPLEXERS WITH STORAGE

398

DOUBLE-RAIL OUTPUTS

See page 7-499

b2 @ @i

Q|8

w % %
»

%
]
[
%

G

3
;
%

WORD.
SELECT

SN541.5398 (J)

QUAD 2-INPUT MULTIPLEXERS WITH STORAGE

399

SINGLE-RAIL OUTPUTS

See page 7-499

Vec 9 D1 D2 c2 1 G crock

4
WORD @, A1 A2 B2 81 e
SELECT A Qe

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

TEXAS INSTRUMENTS

INCORPORATED

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

PIN ASSIGNMENTS (TOP VIEWS)

MULTI-MODE BUFFERED 8-BIT LATCHES

INTER

DATA INPUTS AND QUTPUTS

Veg OUT "IN ouT

412 sstatEOUTPUTS

N OUT IN OUT IN OUT'CLEAR seL2

DIRECT CLEAR

DIg DOB

DI7 DO7 DI6 DOS

Di2 D02 DI3 DO3

I
L
3

SEL1 MODE N GUT

IN_ OUT N OUT N OUT,STROBE GND

L
CONTROL

See page 7-502

DATA INPUTS AND OUTPUTS

SN54S412 (J)  SN748412 {3, N)

TWO-PHASE CLOCK GENERATOR/DRIVER FOR 8080A

424

See page 7-507

Veo  XTAL XTAL TANK  0sC o1 02 Vpp
L] % " 13

XTAL XTAL TANK OSC o1 o2
1 2

1 2 3 4 5 1] 7 )

RESET RESIN RDYIN READY SYNC o2 STSTE GND
our ouT 1

SN74L5424 (J,N)

QUAD GATES

4 2 5 3-STATE OUTPUTS
ACTIVE-HIGH ENABLING

positive logic: Y = A

See page 6-33

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

5.74 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)

QUAD GATES

4 2 6 3-STATE OUTPUTS

ACTIVE-LOW ENABLING vee 4 4n 4y % e av
wi (| | |n| [w]| ls] s
’ ‘ T T
positive logic: Y =A ‘ |

SN54426 {5, W) SN74426 (5, N)

See page 6-33

SYSTEM CONTROLLER FOR 8080A

428 BIDIRECTIONAL DATA PORTS

BIDIRECTIONAL DATA PORTS.

438 BIDIRECTIONAL DATA PORTS

LT 1]

§TsT8 R DBe 087 083 082 DBO

HLDA DBIN \ D4 D7 D3 D2 GMD,
BIDIRECTIONAL DATA PORTS
SN745428 (N)
See page 7-514 SN748438 (N)
PROGRAMMABLE READ-ONLY MEMORIES
256 8-BIT WORDS Ve now mc ar T 5 0os bor 008 pos
a] [n] [w] [o] [%] [s] [w] [8] [e] []
470 orencoLLecTOR OUTPUTS I I 24 ] [
H G F s D08 DO? DOE
471 sstatE OUTPUTS A w05
5 ¢ o & bov ooz bos pos

1 2 3 4 5 [} 7 L] L] »
ADA ADB ADC ADD ADE D001 DOz DO3 DO4 GND

SN54§470 {J) SN748470 (J, N)
SN548471 (J) SN748471 (J, N)

See Bipolar Mi C Data Book, LCC4270

1076
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

PROGRAMMABLE READ-ONLY MEMORIES

Vcc  ADI ADH  ADG  ADF S DOS DO? DO6  DOS
20 " ] n 1% 15 " 13 12 f
AD AD AD A|D é D(lﬁ DO|7 B(|JE
472 sstateouteuts [
473 orencoLLecToR oUTPUTS A0 A bos
ADB ADC ADD ADE Do 1 DO 2 D03 DO4
1 2 3 4 5 6 7 L] 9 w
AD A ADEB ADC ADD ADE o0t DO2 D03 DO4 GND
SN545472 (J) SN74S472 (J, N)
See Memory and Microprocessor Data Book, LCC 4270 SN548473 (J) SN748473 (J, N)
PROGRAMMABLE READ-ONLY MEMORIES Ver 01 Ne ® T S e 008 D07 D06 DOS D04
24|23 {22 {200 19 s |17 1} 151 14413

474 3STATE OUTPUTS

47 5 OPEN-COLLECTOR OUTPUTS

G ADF_ADE ADD ADC ADB ADA DO1 DO2 DO3

O3

e

+

NN

BI/O1 BIOO X AD AOP AOP AOP AOP  CCO
SEl 3 2 1 [

81/0
k-

€01 iNCPC

A2 Al o6

11 12) (3] (4] 15] L8] |7 10] {1} |2
ADH ADG ADF ADE ADD ADC ADB ADA DO1 DO2 DO3 GND
SN548474 (J) SN745474 (J, N)
. SN545475 (J) SN748475 (J, N}
See Memory and Microprocessor Data Book, LCC 4270 NC — No internal connection
4-BIT SLICE PROCESSOR ELEMENTS
agp AP cto e DOSEL XWR
BI/O BUOY CK. INCPC AD 3 ADOP j  ADP fOV WC DOP DOP 1 DOP 3 pgsp, ! LFT WRLFT
4 8 1 SEL 800 oot SEL 2 [ GND 0 P2 2 XWRRT WRRT
,—m 22| {410l {as| 38| {371 136| |35{ {3al {33{ 32| 31| 30| {2l tog] 27| |26} J25)
I i
[ O S

INC DOP DOP1 DOPZ DOP3 DOSEL DOSEL XWR XWR WRRT
e Z 1 RT LFT

wALFT —

TOWA [—

OP5 OPB OP9 OP4 Tin POS G/AG PILG Covt EQ

e
l

SN548481 (J) SN745481 (J, N}
See Memory and Microprocesser Data Book, LCC 4270
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)

4-BITSLICE EXPANDABLE CONTROL ELEMENTS

SEL INPUTS OUTPUTS
vee ck Ts5 s6) cm TR0 !
482 CASCADABLE TO N-BITS

A3 A2
7 8
S3 Cout C-n S1 S2 A3 A2 Al GND
SEL INPUTS SEL INPUTS INPUTS
SN548482 (J) SN748482 (J, N}
See Bipolar Micr [of Data Book, LCC4270
DUAL DECADE COUNTERS on 2 outeuTs
2 2 ouT. U e
Vet CLOCK CLEAR PUT  TO9 ‘208  20c 200
v 23 e (s e[ ]2/ |8
1 1 104 1 108 1ac 10p , GND
CLOCK CLEAR OUT- SET- \_V—/
T 08 ouTPUTS
SN54490 (J, W) SN74490 (4, N}
SN54LS490 (4, W) SN74LS490 (J, N)
See page 7-520
4-BY-4 REGISTER FILES
WRITE SELECT ENABLE OUTAUTS
DATA s i) Sy
670 3STATE OUTPUTS

vee DI W, Wg 'WRITE READ Q1

1
SIMULTANEOUS READ/WRITE L l? Ll lf f E LIL
EXPANDABLE TO 1024 WORDS 1

D1 W, Wg Gy Og Q1

az

5 Pa 04 03, GND
READ SELECT OUTPUTS
See page 7526 SN54LS670 (4, W)  SN74LS670 (J, N)

1076
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