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SN5400, SN54LS00, SN54S00
SN7400, SN74LS00, SN74S00

QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SDLS025 - DECEMBER 1983 — REVISED MARCH 1988

® Package Options Include Plastic ‘*Small

Outline’” Packages, Ceramic Chip Carriers
and Flat Packages, and Plastic and Ceramic
DIPs

Dependable Texas Instruments Quality and
Reliability

description

These devices contain four independent 2-input-
NAND gates.

The SN5400, SN54LS00, and SN54S00 are
characterized for operation over the full military
temperature range of —55°C to 125°C. The
SN7400, SN74LS00, and SN74S00 are
characterized for operation from 0°C to 70°C.

FUNCTION TABLE {each gate)

INPUTS oUTPUT
A 8 Y
H H L
L X H
X L H
logic symbolt
(1) &
1A ———]
(2) ~ (31 1Y
18—
o 6
(5} ~ (6 _ 5y
28
{9)
3A ———— (8)
[~ 3y
28 110
(12}
4A ——— (11) ay
ap 13 e~

TThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.

SN5400 . . . J PACKAGE
SN54LS00, SN54S00 . . . J OR W PACKAGE
SN7400 . .. N PACKAGE
SN74LS00, SN74S00 . . . D OR N PACKAGE

(TOP VIEW)
a0y Ualvee
18 O2 131148
1v(gs 12p4A
2A (Qa 1] ay
28 s 10138
2y s 9f1 3A

GND [~ akad

SN5400 . . . W PACKAGE

(TOP VIEW)
1ar Uhaday
1802 13148
1v(ds 1200 4A
VccC4 HgGND
2y (s 10{] 3B
2A (s 9[] 3A
2B(]7 8[J3Y

SN54LS00, SN54S00 . . . FK PACKAGE
(TOP VIEW)

9 10 111213

>0 >«
NZZ200

(&)
NC - No internal connection

logic diagram {positive logic)

1A
D
18
2A ‘
D
2B
3A
D>
38 ——
4A {
S
aB ‘

Y=A-BorY=AG+B8B

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include
testing of all parameters.
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SN5400, SN54LS00, SN54S00
SN7400, SN74L.S00, SN74S00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SDLS025 — DECEMBER 1983 — REVISED MARCH 1988

schematics (each gate)

‘00

Vee
130 0

GND

‘LS00 'S00

Vee

50 Q

-

GND

Resistor values shown are nominal.

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

Supply voltage, Vo (see Note 1) . ... . e 7V
Input voltage: ‘00, 'SO0 . . .. . .. 5.5V
LS00 . . . o 7V

Operating free-air temperature range: SNb54' ... .. ... .. ... .. ... .......... -55°C to 125°C
SNT4' 0°C to 70°C

Storage temperature TanQe . . .. .. ... ...ttt e -65°C to 150°C

NOTE 1: Voltage values are with respect to network ground terminal.

*ﬂ’ TeEXAS
INSTRUMENTS
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SN5400, SN54LS00, SN54S00
SN7400, SN74L.S00, SN74S00

QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SDLS025 — DECEMBER 1983 — REVISED MARCH 1988

recommended operating conditions

SN5400 SN7400
UNIT

MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 45 5 85 4.75 5 6.2
Viy High-level input voltage 2 2
VL Low-level input voltage 0.8 08
loH High-level output current ~0.4 -04 mA
lor  Low-level output current 16 16| mA
Ta  Operating free-air temperature — 55 1256 0 70 °c

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

SN5400 SN7400
PARAMETER TEST CONDITIONS T UNIT
MIN TYP} MAX MIN TYP} MAX
Vik Vee = MIN, h=—12mA —-15 —-15 A\
VoH Vee = MIN, ViL=08YV, IgH=—-04mA 24 3.4 24 3.4
VoL Ve = MIN, Vig=2V, loL = 16 mA 0.2 0.4 0.2 0.4 v
1y Vee = MAX, Vi=55V 1 1 mA
HIH Voo =MAX, V=24V 40 40 HA
LT Vee = MAX, V=04V - 16 - 16 mA
10s§ Vee = MAX - 20 —-55 | —-18 —55 | mA
fccH Vee = MAX, Vi=0V 4 8 4 8 mA
lceL Ve = MAX, V=45V 12 22 12 22 mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Vo =5 V, T = 25°C.
§ Not more than one output should be sharted at a time.
switching characteristics, Vgc =5V, TA = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) {OUTPUT)
PLH 11 22 ns
AorB Y R =400 Q, CL =15 pF
PHL 7 15 ns

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

{'f TEXAS
INSTRUMENTS
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SN5400, SN54LS00, SN54S00
SN7400, SN74L.S00, SN74S00

QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SDLS025 — DECEMBER 1983 — REVISED MARCH 1988

recommended operating conditions

SN54 LS00 SN74LS00
UNIT

MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 45 5 55 1475 5 5625
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.7 0.8
loy High-fevel output current —-04 —-04 mA
lor Low-level output current 4 8] mA
Ta  Operating free-air temperature - 55 125 ] 70| °c

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

SN541.S00 SN74LS00
PARAMETER TEST CONDITIONS 1 UNIT
MIN TYP}$ MAX | MIN TYP$ MAX
ViK Ve = MIN, I1=-18mA - 15 - 15
Vo Vee = MIN, ViL = MAX, loH=—0.4mA 25 3.4 2.7 3.4
Vee = MIN, ViH=2V, loL =4 mA 0.25 0.4 0.25 0.4
VoL A\
Vce = MIN, ViH=2V, loL =8mA 0.35 0.5
ty Ve = MAX, V=7V 0.1 0.1 mA
WK Vce = MAX, V=27V 20 20 BA
e Vee = MAX, V=04V —04 —-04 | mA
los§ Ve = MAX - 20 -100 | - 20 — 100 mA
lccH Ve =MAX, V=0V 0.8 1.6 08 16 | mA
lcoL Ve =MAX, V=45V 2.4 4.4 2.4 44 mA
T For conditions shown as MIN or MA X, use the appropriate value specified under recommended operating conditions.
t All typical values are at Vo =5 V, Ta = 25°C
§ Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second.
switching characteristics, Vcc =5 V, TA = 26°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
{INPUT) (OUTPUT)
tPLH 9 15 ns
Aor8B Y CL=15pF
tPHL 10 15 ns

NOTE 2: Load circuits and voltage waveforms are shawn in Section 1.

{'P TeEXAS
INSTRUMENTS
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SN5402, SN54LS02, SN54502,
SN7402, SN74LS02, SN74502
SDLS027 QUADRUPLE 2-INPUT POSITIVE-NOR GATES

DECEMSBER 1983—REVISED MARCH 1988

® Package Options include Plastic "“Smail SNBA02 . . . J PACKAGE

Qutline’” Packages, Ceramic Chip Carriers SN54LS02, SN54S02 . . . J OR W PACKAGE
and Flat Packages, and Plastic and Ceramic SN7402 . . . N PACKAGE
DIPs SN74LS02, SN74S02 ... D OR N PACKAGE
TOP VIEW)
® Dependable Texas Instruments Quality and
Reliability v v Uhadvee
e 1A 2 1304Y
description 18 O3 1201 4B
These devices contain four independent 2-input- 2¥ 04 11[] 4A
NOR gates. 2A 05 103 3Y
The SN5402, SN54LS02, and SN54S02 are Gjﬁ Ef 2% if,

charactarized for operation over the full military
temperature range of —565°C to 125°C. The
SN7402, SN74LS02, and SN74502 are SN5402 ... W PACKAGE

characterized for operation from 0°C to 70°C, (TOP VIEW)
FUNCTION TABLE (each gate) 1A UaDay
18]z 13[] 48
INPUTS OuTPUT
1y O3 1201 4A
A B Y Vece Q<4 - 111 GND
H X L 2Y Os 10{] 3B
X H L 2A s af] 3A
L L H 2B [ a[] 3y
logic symbolf
@ SNE4LSD2, SN54S02 . . . FK PACKAGE
1A ‘ 1 N (1) {TOP VIEW)
(3) 1A
1B
{5)
2A N @)
{6) 2y
2B
(8)
34 (10)
{111
aA [ (13)
a8 {12) | ay

TThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and
IEC Publication 617-12.
Pin numbers shawn are for D. J, and N packages.

NC - No internal connection

logic diagram (positive logic)
T
v
1B
2Aa———%
I
28

IA———
38 ———t

Py —
P
ag ————

Y —A-BarY — A +8

!

PRODUCTION DATA ducuments contain infarmation

current a3 of publication dats. Preducts conform to Q’
specifications per the 1arms of Texas Instruments TEXAS
etassariy nciuds veeting af BN parametare INSTRUMENTS

POST OFFICE BOX 655012 « DALLAS. TEXAS 75265
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SN5402, SN54LS02, SNb4S02,
SN7402, SN74LS02, SN74502
QUADRUPLE 2.INPUT POSITIVE-NOR GATES
Sl ITINALILD 1 Cauil Yalwy ‘02
. 2 Voo
4k} 130 &2
INPUTS
1
QUTPUT
v

4 k2

GND

‘LS02 502
- & Vee VCC
20 k§2 % 8k§2 1200 v 2.Bk&)
INFUTS 1 i e— INFUTS
A A
10 k§2 .
4k OUTypur

OUTPUT
V $20 k.ﬂ.V_‘ !

1.5k§? 3k$2

S z e

Resistor values shown are nominal.

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

Supply voltage, VCC (see Note 1) . . . . L e 7V
Imput voltage: ‘02, "S02 .. . ... . e e e 5.5V

M 7 7V
Off-state output VOILAOE . . . . . . . e e e e e 7V
COperating free-air temperature range: SNB4" .. ... ... ... ... ... o -55°C to 125°C

SN74' 0°C to 70°C

TeExAs ‘t’?
INSTRUMENTS

POST OFFICE BOX 655012 ¢« DALLAS, TEXAS 752858
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SDLS028

SN5403, SNb4LS03, SN54S63,
SN7403, SN74LS03, SN74S03

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

DECEMBER 1983 —REVISED MARCH 1988

® Package Options Include Plastic 'Small
Outline’’ Packages, Ceramic Chip Carriars
and Flat Packages, and Plastic and Ceramic
DiPs

® Dependable Texas Instruments Quality and
Reliability

description

These devices contain four independent 2-input-
NAND gates. The open-collector outputs require
pull-up resistors to perform correctly. They may
be connected to other open-collector outputs to
implement active-low wired-OR or active-high
wired-AND functions. Open-collector devices are
often used to generate higher VoH levels.

The SN5403, SNH4LSO3 and SNB4S03 are
characterized for operation over the full military
temperatura range of ~558°C to 125°C. The
SN7403, SN74LS03 and SN74S03 are
characterized for operation from 0°C to 70°C.

FUNCTION TABLE (each gate}

INPUTS | ouTPUT
A B Y
M M L
Lox H
X L H
logic symbolt
(1) 5
1A
3
18 ‘
aatal_] [
6}
{5) > oy
28 ‘
{91
3A——— | LY
3p U9}
(12)
aA—= 1 :
{11
ap 13 - ey

SN5403 . ..J OR W PACKAGE

SNE41L503, SN54502 . . . J OR W PACKAGE

SN7403 .. . N PACKAGE

SN74L503, SN74503 ... D OR N PACKAGE

{TOP VIEW)}

1a O
18
v O
2a [

2B
2y

GND (]

SN54LS03. SN54503 . . . FK PACKAGE

{TOP VIEW]
o

2285

C IO C I3

3 21
1Y wll 4A
NC 17[] NC
2A (s 16{] 4Y
NC 15{] NC

111213

9
[ A
> Q> g
™ Z MO m

GND []

NC - No internal connaction

logic diagram (positive logic)

T This symbol is in accordance with ANSIIEEE St4 91-1984 and

1eC Publication 617-12.

Pin numbers shown are for D, J, N, and W packages

1A

2Y

48

Y- A-BorY =4 +8

PAODUCTION DATA ‘.url“n cantain infermetion

curreat as of i conform to
par the tarms of Toxes lastrumentz
standard warranty. Praduction ng does act

processi
nocessarily lncied testing of all parametecs.

i
: 1%m&s{’
NETRUMENTS

LT iR I 555012 « DALLAS, TEXAS

9

[Ya=]



SN5403, SN54LS03, SN54S03,
SN7403, SN741S03, SN74S03
QUADRUPLE 2-INPUT POSITIVE-NAND GATES WITH OPEN-COLLECTOR OUTPUTS

schematics (each gate}

‘03
r Vee
4 k{2 : 1.6 «2
ouTPUT
Y
GND
‘LS03 'S03

vee

INPUTS

A
| INPUTS QUTPUT
B Y
A
8
oUTPUT
¥
—® ,‘% GND
Reststor values shown are nomwnal.
absolute maximum ratings over operating free-air temperature range (unless atherwise noted)
Supply voltage, Voo (see Note 1) . L e 7V
Input voltage: ‘03, 'SO3 . . . . e 55V
LSO . s 7V
Off-state gUIPUL VOITABEE . . . . . ot o ot et e 7V
Operating free-air temperature range: SN5S4° .. . .. ... .. ... -55°C to 125°C
SNTA . 0°C to 70°C
Storage temMPEerature FANGE . . . . .« o ot vt e e - 55°C to 150°C
NOTE 1: Valage values are with respect to network ground terminal.
S - O

TeEXAs "Z‘
INSTRUMENTS
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SN5404, SN54LS04, SN54504,
SN7404, SN74LS04, SN74504
HEX INVERTERS

SDLS029B — DECEMBER 1983 — REVISED FEBRUARY 2002

® Dependable Texas Instruments Quality and

Reliability

description

These devices contain six independent inverters.

logic diagram

(positive logic)

1A Do 1Y
2A DC 2y
3A Dc 3y
4A >c ay
5A Dc 5Y
6A >c 6Y
Y=A

Pin numbers shown are forthe D, DB, J, N, NS,

and W packages.

FUNCTION TABLE
{each inverter)

INPUT OUTPUT
A Y
H L
L H

logic symbolt
(1)

1A ]
{3)

{5)
19)
{11)
(13)

2A
3A
4A
5a
BA

TThis symbol is in accardance with ANSI/IEEE Std. 91-1984 and

IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.

{2) 1¥
4)

Y
{6} 3y

(8,

(10) -
1
{12) 6

SN5404 ... J PACKAGE
SN54L.504, SN54504 . .. J OR W PACKAGE
SN7404...D, N, OR NS PACKAGE
SN74LS04...D, DB, N, OR NS PACKAGE
SN74504 ...D OR N PACKAGE

(TOP VIEW)
il 1~ 1afivec
1Y[ 2 13]] 6A
2A[] 3 12l 6Y
2Y[] 4 11[] 5A
3A[l 5 10f) 5Y
3ys  ofjaa

GND[j 7 sfay

SN5404 ... W PACKAGE

(TOP VIEW)
1A[] 1 v 14 1Y
2Y[] 2 13[) 6A
2A[] 3 12) 8Y

Veell4 1l GND
3A[ s 10[ Y
avl s of) 5A
4 s[4y

SN54LS04, SN54S04 . . . FK PACKAGE
(TOP VIEW)

Q
&)
ZIz2L8

P Q) 'S | N | N | - ) -

3 2 1 2019
2A ] 4 18[] &Y

NC 15 17 NC
2Y s 16[] 5A
NC []7 15[ NC
A []8 1 34

14
9 10 111213
o | | o | o |

> 00>«
™ ZF Z <
U]

NC — No internal connection

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date,
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily inclucle

testing of all parameters.

{if TExas
INSTRUMENTS

Copyright € 2002, Texas Instruments Incorporated

On products compliant to MIL-PRF-38535, all parameters are tested
unless otherwise noted. On all other products, production
Pre ing does not ily include testing of all parameters,

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1



SN5404, SN54LS04, SN54S04,
SN7404, SN74LS04, SN74S04
HEX INVERTERS

SDLS029B — DECEMBER 1983 — REVISED FEBRUARY 2002

schematics (each gate)

‘04

Vee

130 @

Input A

Output Y

GND

‘LS04 'S04
Vee

Vce

\‘\
Output
Input Output Yp
A Y n

GND

GND

+

Resistor values shown are nominal.

%‘ TeEXAS
INSTRUMENTS

4 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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SN5408, SN54LS08, SN54S08
SN7408, SN74LS08, SN74S08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SDLS033—- DECEMBER 1983 — REVISED MARCH 1988

¢ Package Options Include Plastic ‘‘Small
Outline’’ Packages, Ceramic Chip Carriers
and Flat Packages, and Plastic and Ceramic
DIPs

¢ Dependable Texas Instruments Quality and
Reliability

description

These devices contain four independent 2-input
AND gates.

The SN5408, SN54LS08, and SN54S08 are
characterized for operation over the full military
temperature range of —55°C to 125°C. The
SN7408, SN74LS08 and SN74S08 are
characterized for operation from 0° to 70°C.

FUNCTION TABLE {each gate)

INPUTS OUTPUT
A B Y
H H H
L X L
X L L
logic symbolT
()
1A & @ .,
B2 —
@)
2A 6) ,y
S —
(9)
3A 8) 4y
35 10 —
{12)
4A an ..
g 13! —

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.

SN5408, SN54L508, SN54S08 . . . J OR W PACKAGE
SN7408 . .. J OR N PACKAGE
SN74LS08, SN74S08 . . . D. J OR N PACKAGE

{TOP VIEW)
1A 1lvee
1802 13] 4B
1y s 12[]4A
2A [J4 1gay
2B [s 10[] 3B
2y s o[J3A

GND (7 s[J3Y

SN54LS08, SN54508 . . . FK PACKAGE
(TOP VIEW)

9 10111213

>0 >d
NZZMmm
NC—No internal connection

logic diagram (positive logic)

1A ———

v
18
28—

2y
28 ,
3A ‘

3y
3B ——
aA ‘

ay
4B {

Copyright © 1988, Texas Instruments Incorporated

PRODUCTION DATA information is cumremt as of publication date.
Products onlor o speificationspe hetrts of Texas Intnments i
. B vaucton processing Y TEXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1
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SN5408, SN54LS08, SN54S08
SN7408, SN74LS08, SN74S08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SDLS033—- DECEMBER 1983 — REVISED MARCH 1988

schematics (each gate)

OUTPUT
Y

GND

Vee
50 §2
INPUTS
A—¢
OUTPUT
B8 — Y
GND

Resistor values are nominal.

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

Supply voltage, Voo (see NOte 1) L. L i et e e e e 7V
Input voltage: "08, SO8 . . . .. . . it i e et et e et e e 55V
LS008 i e e e e e e et e idaiieeiaeaaereraa A"

Operating free-air temperature range: SNBA’ . .. ... .. ittt e e e -55°C to 125°C
SNTA o e 0°C to 70°C

Storage temperature range

NOTE 1: Vohage values are with respect to network ground terminal.

{'f TEXAS
INSTRUMENTS

2 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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SN5414, SN54LS14,
SN7414, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

SDL5049B — DECEMBER 1983 — REVISED FEBRUARY 2002

® Operation From Very Slow Edges
® Improved Line-Receiving Characteristics
® High Noise Immunity

description

Each circuit functions as an inverter, but because
of the Schmitt action, it has different input
threshold levels for positive-going (V14} and
negative-going (VT1_) signals.

These circuits are temperature compensated and
can be triggered from the slowest of input ramps
and still give clean, jitter-free output signals.

logic diagram (positive logic)

2
1A _1 bc 1Y
2a 3 bc 4 2v
6
3A _5 bo 3y
9 8
4A @o ay
sa 11 bc 10 o
NE bo 12 gy
Y =A
Pin numbers shown are for the D, DB, J, N, NS,

and W packages.

FUNCTION TABLE
{each inverter)
INPUT QUTPUT
A Y
H L
L H 1

SN5414, SN54L514 ... J OR W PACKAGE
SN7414...D, N, OR NS PACKAGE
SN74LS514...D, DB, OR N PACKAGE

(TOP VIEW)
1A 1 U14]VCC
1Y (]2 13l 6A
2A(ls 12[] BY
2Y[]4 1] 5A
3A(ls 10]] 5Y
3Y[lls oll 4A

GND[]7 sl] 4v

SN54LS14 . .. FK PACKAGE
(TOP VIEW)

Q
O
rEIZ88

Vo — Output Voltage -V
[\

P g v - - -
3 2 1 2019
2a 04 18[d 6y
NC [Is 17 NC
2Y Qe 16[] 5A
NC :|7 15[ NC
3A1]8 141] 5Y
:I 9 10 11 1213 I:
o I o I o o [
>0 0> <
O Zz Z < =
(O]
NC — No internal connection
OUTPUT VOLTAGE
Vs
INPUT VOLTAGE
Veg=5V
Ta =25°C
VT_ V1+
F v
04 0.8 1.2 1.6 2

V| - Input Voltage - V

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
Preducts conform te specifications per the terms of Texas Instruments.
standard warranty, Pr ion pr ily include
testing of all parameters,

ing does not

{i’ TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75285
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SN5414, SN54LS14,
SN7414, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

SDLS049B — DECEMBER 1983 — REVISED FEBRUARY 2002

schematic
14
* . L L Vce
6 kQ % ﬁ 100 O
Output Y
Input A
. o ;7 s ® GND
'LS14
a8 & Py & a8 vcc
20 kQ %

Output Y
Input A
x

[ i VAVAV:

® ® GND

Jo

Resistor values shown are nominal.

{'f TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3
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SDLS100

SN5432, SNb4LS32, SN54532,
SN7432, SN74L532, SN74532
QUADRUPLE 2-INPUT POSITIVE-OR GATES

DECEMBER 1983 —REVISED MARCH 1988

. _
® Package Options Include Plastic *“Small
Qutline’” Packages, Ceramic Chip Carriers
and Flat Packages, and Plastic and Ceramic
DIPs

® Depandable Texas Instruments Quality and
Reliability

description

These devices contain four independent 2-input
OR gates.

The SN5432, SN54LS32 and SN54S32 are
characterized for operation over the full military
range of —55°C to 125°C. The SN7432,

SN74LS32 and SN74532 are characterized for

operation from 0°C to 70°C.

FUNCTION TABLE (each gate)

INPUTS OUTPUT
A B Y
H X H
X H H
L L L
fogic symboi?t
11— 1 (3)
{2) [ro—=—1Y
B
)
2A (6)
25 i5)
(9)
3Aa B .y
25 10! S—
{12}
4A 1)
(13} 4y
4B

' This symbol is in accordance with ANSI/IEEE Std 91.1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J. N, or W packages.

PRODUCTION DATA documents contain information
current as of pubiieation date. Products conform ta
spacifications per the terms of Texas Instrements
standard warranty. Production processing does not
necessarily include testing of all parameters.

SNB432, SNG4L532, SNE4532 .. . J OR W PACKAGE
SN7432 . .. N PACKAGE
SN74L532, SN74832 . . . D OR N PACKAGE

(TOP VIEW)
1A U‘I4:]VCC
1B ]2 13148
1Y []3 120 4A
2A 4 1] 4Y
2B(s 10[] 38
2¥ (s a[J3A

GND []7 s[13y

SNBE4LS32, SN54832 . . . FK PACKAGE
{TOP VIEW)

18
17

16

15

14
9 10 111213

>0 0 > <
N%me

NC - No internal connection

logic diagram

2A ———4
1 >—
2B
3A
o
3B
4A ————F
1>
48

positive logic

Y=A+Bor¥Y<=A.8

{i’
TeExAas
INSTRUMENTS

POST QFFICE BOX §55012 » DALLAS, "EXAS 75265



SN5432, SN54LS32, SN54S532,
SN7432, SN741832, SN74832
QUADRUPLE 2-INPUT POSITIVE-OR GATES

I
schematics (each gate)
‘L532
L 4 g +— Ve —Vee
F E3¢) ;:4&52 13082 120 2
INPUTS INPUTS
A A—p—f4—]
OUTPUT a
B Y oUTPUT
1 ¥
y
* —d—p—s GND
GND
‘532
é * * * +—Vee
28%1g 50 £2
INPUTS
A
QUTPUT
Y
B
GND
Rasistor values shown are nominal,
absolute maximum ratings over operating free-air temperature range {unless otherwise noted)
Supply voltage, Vo {see NOTe 1) . .. L. o L i 7V
Input voltage: ‘32, 832 ..t e e e e e e e 5LV
B 7 IAY
Operating free-air temperature: SN B4’ . L L L e e e —55°C to 125°C
SNTA 0°Cto 70°C
Storage temperature rANGE . .. oot ittt e e e e e e e e e e e e _85°Cto 180°C

NOTE 1: Vohage values are with respect to network ground terminal.

{i,
Texas
INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 75265
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SNb445, SN7445
BCD-TO-DECIMAL DECODERS/DRIVERS

DECEMBER 1972 -RAEVISED MARCH 1988

SbLS10

FOR USE AS LAMP, RELAY, OR MOS DRIVERS

featuring SN5445 . .. J OR W PACKAGE
) . SN7445 . . . N PACKAGE
s Full Decoding of Input Logic (TOP VIEW)
* B80-mA Sink-Current Capabiiit
P \ o [ Uhs Vce
¢ All Outputs Are Off for Invalid 1 02 50 A
BCD Input Conditions 2 03 4] B
3 Q¢ wuajc
4 [Os 120 0
FUNCTION TABLE 5 [Je il e
8§ [ ofd 8
INPUTS OUTPUTS
NO. GND 8 9 7
D ¢ B A|[O 1 2 3 4 5 6 7 8 9
oL L L LJ]L HHHHUHHIHHH
2lL L H L|HH LHHHHHGHH
3L LHH[HHHLHHHHIHH M oureus

u Q

4L H L LiHHHMHLHMHHHH hhe
INPUT A
st H L H{HHHHHULMHIHUHH )

OUTP
6L HHUL/HHHHHHLHHH TR
7{L HHHIHHHHHHUBHBLHMH .
g8lH L L LIH HHHHBHHB L H OUTPUT 2
9|l H L Lt H{H H H H H H H H H L (141 (dl

H LHLIHHHBHUHGHEHHETHG GH INFUT B -+ QUTRUT 3
alH L HH|H HHHHHHHHH Y ‘ "
Z|HH L LIHHHHHHHHEAHH + ):C’”“‘“”
Z|H HLHHHHHHHHHHEGH )
= HHHL|IHHHMHHUHGMHHHHEMH *(1:3]%_L S SuTPUT S

INPUT € ™
H HHHIHHHHHHSHHHH ;
) CUTFPUT &
H = high leval {o#f), L = taw level {an) g,
(12} El suteuT 7
description INPUT D 7
{101
These monotithic BCD-to-decimal decoders/drivers ~—— OUTPUT B
consist of eight inverters and ten four-input NAND m
gates. The inverters are connected in pairs 1o make BCD — CUTPUT &

input data available for decoding by the NAND gates.

Full decoding of valid BCD input logic ensuras that all lagic symbol
outputs remain off for all invalid binary input conditions, B8CD/DEC
These decoders feature TTL inputs and high- N Te] ik
performance, n-p-n ouiput transistors designed for use 15 12!, -
as indicator/relay drivers or as open-collector logic- 185) 20 '—“-'%2
circuit drivers. Each of the high-breakdown output A‘“—,ﬂ" 1 39'\ 1 3
transistors (30 volts) will sink up to 80 milliamperes of B aa 12 3O o
current. Each input is one normalized Series 54/74 load. CTa1° 5 Q‘::“FE'
Inputs and putputs are entirely compatible for use with O——r18 60 L—:ms
TTL Jogic circuits, and the outputs are compatible for 4 aen ;g: {10} ;
interfacing with most MOS integrated circuits. Power 00 1T o
dissipation is typically 215 milliwatts. iy |
OPEN-COLLECTOR OUTPUTS

PRODULTION DATA ducuments contain information .

cusrent as of publication dats. Praducts conform to ¢

Speciicatiots ha che arns of Taxts \ntrumenc TexAs

:‘n.c:uarily inclu Gllsting of aﬁl Dll'lll'l:ill'!. [N STRUM ENTS

POST OFFICE BOX 655012 « DALLAS. TEXAS 73285
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SN5474, SN54LS74A, SN54S74
SN7474. SN74LS74A, SN74S74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

SDLS119— DECEMBER 1983 — REVISED MARCH 1988

¢ Package Options Include Plastic **Small
Outline’ Packages. Ceramic Chip Carriers
and Flat Packages, and Plastic and Ceramic
DIPs

¢ Dependable Texas Instruments Quality and
Reliability

description

These devices contain two independent D-type
positive-edge-triggered flip-flops. A low fevel at the
preset or clear inputs sets or resets the outputs
regardless of the levels of the other inputs. When preset
and clear are inactive (high), data at the D input meeting
the setup time requirements are transferred to the
outputs on the positive-going edge of the clock pulse.
Clock triggering occurs at a voltage level and is not
directly related to the rise time of the clock pulse.
Following the hold time interval, data at the D input may
be changed without affecting the levels at the outputs.

The SN54' family is characterized for operation over the
full military temperature range of —55°C to 125°C.
The SN74’' family is characterized for operation from
0°Cto70°C.

FUNCTION TABLE

INPUTS OUTPUTS

PRE CLR CLK D | Q Q
L H X X |H L
H L x x|t H
L L x x| wut wt
H H t H|H L
H H t L]t H
H H L x| Q. Qg

t The output levels in this configuration are not guaranteed
to meet the minimum levels in V oy if the lows at preset
and clear are near Vj_ maximum, Furthermore, this con-
figuration is nonstable; that is, it will not persist when
either preset or clear returns to its inactive (high) level.

logic symbol?

1pRE LI s

1CLK ::; >C1

102 __lo S =
TSI JLLLE o PN 13
2PRE %% © L

p 12 ® =
2cLr L3I0 p—2a

1Q

SN5474 . . . J PACKAGE
SNS54LS74A, SN54S74 . . . J OR W PACKAGE
SN7474 ... N PACKAGE
SN74LS74A, SN74S74 . . . D OR N PACKAGE

{TOP VIEW)

R Uidvee
10002 13(J2CLR
1cLk 3 12020
1PRE[J4 11[12CLK
1as  10[J2PRE
10(0s gl]j2Q

GND[]7 g[]2a

SN5474 ... W PACKAGE

(TOP VIEW)

1ok
10
1CRO
vee[
2CLR0O
20(]
2¢cLkQ)

2PRE

SN541.S74A, SN54S74 . . . FK PACKAGE
{TOP VIEW)

1CLK
NC
1PRE
NC
1Q
g 10 111213
oo vld
—2 Z N
(L]

g
N

NC - No internal connection

logic diagram (positive logic)

2CLK
NC
2PRE

$This symbol is in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.

PRE
N} Q
—
cLK Q
o

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include
testing of all parameters.

{’.?‘ TEXAS

Copyright © 1988, Texas Instruments Incorporated

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1



SN5476, SN54LS76A
SN7476, SN74LS76A
DUAL J-K FLIP-FLOPS WITH PRESET AND CLEAR

SDLS121 — DECEMBER 1983 — REVISED MARCH 1988

® Package Options Include Plastic and - SN5476, SN54LSTEA . . . J PACKAGE

: : SN7476 ... N PACKAGE
Ceramic DIPs and Ceramic Flat Packages SN74LS76A . .. D OR N PACKAGE

® Dependable Texas Instruments Quality and (TOP VIEW)
Reliability 1ok el 1k
1PRE]2 15 E]] 10
_r 1 CLRLJ2 14 j10Q
description 1 JE «  13[JGND
The '76 contains two independent J-K flip-flops veeds 122K
with individual J-K, clock, preset, and clear 2ctkde  n[d2a
inputs. The '76 is a positive-edge-triggered flip- 2PREL]? 0[J2@
flop. J-K input is loaded into the master while the 2 CLRLI8 o[]2u
clock is high and transferred to the slave on the
high-to-low transition. For these devices the J 76
and K inputs must be stable while the clock is FUNCTION TABLE
high. INPUTS OUTPUTS
The ‘LS76A contain two independent negative- FPRE CIR ck J Kk 0 a
. ) ; L H X X X H L
edge-triggered flip-flops. The J and K inputs " L x  x x L H
must be stable one setup time prior to the high- L L X x  x at t
to-low ciock transition for predicatble operation. H " oL oL a %o
The preset and clear are asynchronous active " H PR H° L
low inputs. When low they override the clock N u oL . L y
and data inputs forcing the outputs to the steady b " P TOGGLE
state levels as shown in the function table.
The SN5476 and the SNB4LS76A are ‘LST6A
characterized for operation over the full military FUNCTION TABLE
temperature range of —55°C to 125°C. The \NPUTS OUTPUTS
SN7476 and the SN74LS76A are characterized PRE GILR CLK J4 K | a a
for operation from 0°C to 70°C. C H x X X | B L
H L X X X L H
L L X X X HT Ht
H H I L L Qg (o1}
H H i H L H L
H H } L H L H
H H I} H H TOGGLE
H H H X X Qg Qp

T This configuration is nonstable; that is, it will not persist
whan either preset or clear returns to its inactive {high)

logic symbols?

76 LS7BA
1PRE L21 s 1PRE A2 ] Y
{15} (4} (15}
14 T 14 TV frrrrriaies 1Q 1J--m-—— 14 e 10
10LK ——eued £ 1cLK ————Ixb 01 3
1K {16) 1K 1y {14} 16 1K ((13?) 1K i~ {14) 16
1CLR _(.:L.b R 1€_L__R _.(_ﬁ.....h R
2PRE ~ LD 2PRE ""‘é‘{""b' (1)
20 -2 --—-—“-le0 24 '%aT—H 20
2] BT N
20LK 4 20LK _
2K {12} N 10 28 2 12} ~, (10} 26
2CLR —) 2ETR —BL D)

TThese symbols are in accordance with ANSHIEEE Std 91-1384 and IEC Publication 617-12.

PRODUCTION DATA information is current as of publication date.

Products conform to specifications per the terms of Texas Instruments i

standard warranty. Production processing does not necessarily include

testing of all parameters. EXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75285 1
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SN5476, SN54LS76A
SN7476, SN74LS76A
DUAL J-K FLIP-FLOPS WITH PRESET AND CLEAR

SDLS121 — DECEMBER 1983 — REVISED MARCH 1988

logic diagrams {positive logic) 76

g X

o]

1L

N

CLR

m

X
>
(o

C o
CLK
'LS76A
a— _—1 >< p—AQ
T
- CLR

L5

CLK

‘5 TEXAS
INSTRUMENTS

2 POST OFFICE BOX 655203 ® DALLAS, TEXAS 75265
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SN5485, SN54L.S85, SN54585
SN7485, SN74LS85, SN74585
4-BIT MAGNITUDE COMPARATORS

SDLS123 — MARCH 1974 — REVISED MARCH 1988

TYPICAL TYPICAL SN5485, SN54LS85, SN54585 . . . S OR W PACKAGE
TYPE POWER DELAY SN7486 . . . N PACKAGE
DISSIPATION {4-BIT WORDS) SN74L585, SN74585 . . . D OR N PACKAGE
‘85 275 mW 23 ns (TOP VIEW)
‘LS8S 52 mW 24 ns
'S85 365 mw 11ns e3 [0+ Vie[Jvee
a<gin2 1s5[Ja3
description A=Bin []3 1a[1s2
A>sin[]s 130a2
These four-bit magnitude comparators perform A>Bout[]5 12[] A1
comparison of straight binary and straight 8CD (8-4-2-1} A=Boutl]6 11[] .1
codes. Three fully decoded decisions about two 4-bit A< Bout |7 10[] A0
words (A, B) are made and are extermnally available at three gD (s o] 80

outputs. These devices are fully expandable to any
number of bits without external gates. Words of greater
length may be compared by connecting comparators in
cascade. The A > B, A < B, and A = B outputs of a

logic symbol?

comp
stage handling less-significant bits are connected to the PO (10} o
corresponding A > B, A < B, and A = 8B inputs of the - (12
next stage handling more-significant bits. The stage P2 {13) P
handling the least-significant bits must have a high-level {15)
. . . P3 ——aq3 {71
voltage applied to the A = B input. The cascading paths P (2) P P<Q P<Q
of the ‘85, 'LS85, and 'S85 are implemented with only (3) (6
. . P —med = P=Q P=

a two-gate-level deiay to reduce overall comparison times {4)
for long words. An alternate method of cascading which P>Q (9) > >0 (5 P>Q
further reduces the comparison time is shown in the Qo 1) 0
typical application data. m e Q

Q2 o———

a3 (n_1 3

tThis symbol is in accordancae with
ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

FUNCTION TABLE

COMPARING CASCADING OUTPUTS
INPUTS INPUTS
A3, B3 A2, B2 Al 81 AQ, BO A>B A<BHB A=8 A>B A<8S8 A=8
A3 > B3 X X x X X X H L L
Ad < B3 X X X X X X L H 3
A3 = B3 A2 > B2 X X X X X H L L
Al = B2 A2 < B2 X X X X X L H L
A3 = B2 A2 = B2 Al > B1 X X X X H L L
A3 = B3 A2 = B2 Al < B1 X X X X L H L
A2 = B3 A2 = B2 Al = B AQ > BO X X X H L L
A3 = B3 AZ = B2 Al = B1 AQ < BO X X X L H L
A3 = B3 A2 = B2 Al = B1 AOQ = BO H L L H L L
A3 = B3 A2 = B2 Al = B1 AQ = BO L H L L H L
A3 = B3 A2 = B2 Al = B1 AQ = BO X X H L L H
A3 = B3 A2 = B2 Al = Bl AQ = BO H H L L L L
A3 = B3 A2 = B2 Al = Bl AQ = BO L L L H H L

PRODUCTION DATA Information is current as of publication date. Copyright & 1988, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments i
standard warranty. Production processing does not necessarily include
testing of all parameters. l EXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1
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SN5485, SN54L.S85, SN54S585
SN7485, SN74L.S85, SN74585
4-BIT MAGNITUDE COMPARATORS

SDLS123 — MARCH 1974 — REVISED MARCH 1988

TYPICAL APPLICATION DATA

nsE) B39 = COMPARISON OF TWO N-BIT WORDS
A23 A3
822 B2 This application demonstrates how these magnitude
;312 ‘:12 A<B comparators can be cascaded to compare longer
AZ1 Al A=81—nNC words. The example illustrated shows the comparison
820 ———{ 80 A>8B of twao 24-bit words; however, the design is
A20 AD expandable to n-bits. As an example, one comparator
81g A<B 85 can be used with five of the 24-bit comparators
A19 - :;2 1886, 585 iltustrated to expand the word length to 120-bits.
Typical comparison times for various word lengths
B18 a3 using the ‘85, ‘LS85, or "S85 are:
A18 A3
817 B2 WORD NUMBER
A7 A2 LENGTH OF PKGS ‘85 ‘.85 'S85
i:‘; B1 :‘: 1-4 bits 1 23ns 24ns  11ns
g1s - PO I 5-24 bits 26  46ns 48ns 22ns
A1S AC 25-120 bits 8-31 69ns 72ns 33ns
B14
I P
Al4 A>B 1586, 'S85
B13 w——m3 B3
A13 ————1a3 A3
B12 —————Jg2 82
A12 — a2 A2 OUTPUTS
B1l — i1 A<B 81 A<B
At ————J A1 A=Bl— NC |————m A=B
B10 ——— g0 A>B BO A>BpP—
A0 —— a0 A0
m——acs g ALy m
L—A=B , . - 1585, 'SBS
a9 A>B LS85, ‘S85 tase
88 ———{ &3
A —— A3
87 ——————4{B2
A7 ———— A2
B6 81 A<B
AB Al A=8}— NC
85 B0 A>B
AS o] AD
I L
ad A>p 585 'S85
83 ——— 183
Al —4A3
B2 B2
A2 A2
B1 81 A<B
Al Al A=B
(LS8 80 80 A>B
A0 | AD
L—A<B 88
H—]A=8 COMPARISON OF TWO 24-BIT WORDS
1885, 'S85
L—]A>8
I‘U TEXAS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 7
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SN5486, SN54LS86A, SN54S86
SN7486, SN74LS86A, SN74S86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

SDLS124 — DECEMBER 1972 — REVISED MARCH 1988

® Package Options Include Plastic "Small
Outline’’ Packages, Ceramic Chip Carriers
and Flat Packages. and Standard Plastic and
Ceramic 300-mil DIPs

® Dependable Taxas Instruments Quality and

Reliability

TYPICAL AVERAGE TYPICAL
TYPE PROPAGATION TOTAL POWER

DELAY TiME DISSIPATION
‘86 14 ns 150 mW
‘LSB6A 10 ns 30.5 mW
'$86 7ns 250 mW
description

These devices contain four independent 2-input
Exclusive-OR gates. They perform the Boolean
functionsY = A ® B = AB + AB in positive
logic.

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

The SN5486, 54LS86A, and the SN54S86 are
characterized for operation over the full military
temperature range of -55°C to 125°C. The
SN7486, SN74LS86A, and the SN74586 are
characterized for operation from 0°C to 70°C.

exclusive-OR logic

SN5486, SNG4LSB6A, SN54S86 . . . J OR W PACKAGE
SN7486 .. . N PACKAGE
SN74LS86A, SN74588 . .. D OR N PACKAGE

{TOP VIEW)

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

Vce

miminialisialel

logic symbol?

(1)
1A ——p =1
@) 3 4y
18 4
2 & LLIPW
A9 (8)
a8 (10) s 3Y
()
13) |an ay
ag A3

tThis symbol is in accordance with
ANSI/IEEE Std. 91-1984 and |EC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.

FUNCTION TABLE

INPUTS | OUTPUT
A B Y
Lt L
L H H
H L H
H H L

H = high level, L = low level

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

symbals.

EXCLUSIVE-OR

A= =D > T

These are five equivalent Exclusive-OR symbols valid for an ‘86 or ‘|.S86A gate in positive logic; negation

may be shown at any two ports,

LOGIC IDENTITY ELEMENT EVEN-PARITY ODD-PARITY ELEMENT
The output is active (low} if all The output is active (low) if an The output is active (high} if an
inputs stand at the same logic even number of inputs (i.e., O or odd number of inputs (i.e., only 1
level ti.e., A=B). 2) are active. of the 2) are active.

PRODUCTION DATA information is current as of publication date.

Products conform to specifications per the terms of Texas Instruments i
standard warranty. Production pr ing does not ily include
testing of all parameters. EXAS

Copyright & 1988, Texas Instruments Incorporated

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1

25



SN5490A, SN5492A, SN5493A, SN54LS90, SN54LS92, SN54L.S93
SN7490A, SN7492A, SN7493A, SN74LS90, SN74LS92, SN74LS93
DECADE, DIVIDE-BY-TWELVE AND BINARY COUNTERS

SDLS940A — MARCH 1974 — REVISED MARCH 1988

‘90A, ‘LS90 . . . Decade Counters
‘92A, 'LS92 . . . Divide By-Twelve Counters
‘93A, LS93 ... 4-Bit Binary Counters

TYPICAL

TYPES POWER DISSIPATION
‘S0A 145 mw
‘92A, '93A 130 mW
‘LS90, ‘L.S92, 'LS93 45 mW

description

Each of these monolithic counters contains four
master-slave flip-flops and additional gating to

SN5490A, SN54LS90 . . . J OR W PACKAGE
SN7490A . .. N PACKAGE
SN741LS90 ... D OR N PACKAGE

{(TOP VIEW)
cke [ CKA
Ro(1) NC
rRo(2) O QA
Nc( Qp
vee [ GND
R9(1) Qg
R9(2) (] Qc

SN5492A, SNS4LS92 . . . J OR W PACKAGE
SN7492A . .. N PACKAGE
SN74LS92 . .. D OR N PACKAGE

provide a divide-by-two counter and a three- (TOP VIEW)
stage binary counter for which the count cycle
length is divide-by-five for the “90A and ‘LS90, cks Oy U140 cka
divide-by-six for the ‘92A and ‘LS92, and the NC g2 13INC
divide-by-eight for the ‘93A and 'LS93. NCO3  rzpaa
NC (4 1[Jag
All of these counters have a gated zero reset and veeOs 10[] GND
the '90A and ‘LS90 also have gated set-to-nine RO(1) (J6 o0 Qc
inputs for use in BCD nine’s complement RO(2) (7 8] ap

applications.

To use their maximum count length (decade,
divide-by-twelve, or four-bit binary) of these
counters, the CKB input is connected to the QA
output. The input count pulses are applied to
CKA input and the outputs are as described in
the appropriate function table. A symmetrical
divide-by-ten count can be obtained from the
‘90A or 'LS90 counters by connecting the Qp
output to the CKA input and applying the input
count to the CKB input which gives a divide-by-
ten square wave at output QA.

SN5493A, SN54LS93 . . . J OR W PACKAGE
SN7493 ... N PACKAGE
SN74LS93 ... D OR N PACKAGE

{TOP VIEW)
cks O U cka
RO(1) (2 13[J NC
RO(2) O3 1200 Qa
NC [Js 11d Qp
vee ES 10[J GND
NC (s o[]1 QB
NC 7 s{J Qc

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include
testing of all parameters.

{’?‘ TEXAS
INSTRUMENTS

Copyright © 1988, Texas Instruments Incorporated

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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SN5490A, SN5492A, SN5493A, SN54L.S90, SN54L.S92, SN54LS93
SN7490A, SN7492A, SN7493A, SN74LS90, SN74LS92, SN74LS93
DECADE, DIVIDE-BY-TWELVE AND BINARY COUNTERS

SDLS940A — MARCH 1974 — REVISED MARCH 1988

logic symbolst

‘90
& CIN
ror—2 ermo
roz—2
pa—a_§ &
3
1 C
(14 DIV2
CKA—L“>+ (2
Qp
4 3cT=1
DIVS O o
(8t
cxa—taads 4 Y
2 W
4+ 3cT=s —0

‘92
[ CTR
ro(ty 43|
o212 cr=o
—
oiv2
CKA 14)p, b+ (12} aa
o1Vl
"
cxgﬂb>+ oT _l..'_QB
124|Lac
- DiV2
-EM --(-BL—-OD

"93A. 'LS93

& CTR
ROI'"-E,—'

RO(2)

cT=0

DIv2
CKA (148), b+ {12} aa

oivs (9)

8
2 a0y

Op

cxa.(ih P> + cT

TThese symbols are in accordance with ANSIJIEEE Std. 91-1984 and IEC Publication 617-12.

logic diagrams {positive logic)
‘904, 'LS90

Rg(2)

114}

¢ o2 q,

8 g

CKA CK
K
CJ 0
cks 1 &cx
4 Q
—rt=CK
K
S Q
CK
R O
Ro(1) 12)
Roi2)

18)

an ap

‘92A, 'LS92

CKA {141

()

P GEP

(11)03

CKB

9)

Ro(2}

b o}—8gq,

‘93A. 'L593

(23a){'L93!

B ;rglzma] oA
CKA —————apCK

114){14)

T

(91191

Foe: LI L] —

{811 'Iﬁioc

o (LA} TZIDD
K

Ra(n

K
(an I: L_j—
2
Ro() 2112

The J and K inputs shawn without connection are for referernce only and are functionaliy at a high level.
Pin numbers shown in { ) are for the 'LS93 and “93A and pin numbers shown in { ] are for the 54L93.

{if TeEXAS
INSTRUMENTS
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SN5490A, SN5492A, SN5493A, SN54LS90, SN54LS92, SN54L.S93
SN7490A, SN7492A, SN7493A, SN74LS90, SN74LS92, SN74LS93
DECADE, DIVIDE-BY-TWELVE AND BINARY COUNTERS

SDLS940A — MARCH 1974 — REVISED MARCH 1988

‘90A, ‘LS90 ‘90A, ‘1L.S90
8CD COUNT SEQUENCE BI-QUINARY (5-2)
(See Nots A) {See Note B)
COUNT OuTPUT COUNT OuUTPUT
Qp Q¢ Qg Qp Qp Qp Q¢ Qg
0 L L L L 0 L L bt L
1 L L L H 1 t L L H
2 t L H L 2 L L H L
3 Lt Lt H H 3 L L H H
4 L H L L 4 L H t L
S L H L H 153 H L L L
6 L H H L 6 H L L H
7 L H H H 7 H L H L
8 H L L L 8 H L H H
g9 H L L H 9 H H L L
‘92A, ‘LS§92 ‘90A, ‘LS90
COUNT SEQUENCE RESET/COUNT FUNCTION TABLE
(See Note C) RESET INPUTS ouTPUT
COUNT ouTPUT Ro(1) Ro(2) Ra(1) Rg(2)| Qp Qc Qs Qa
Qp Qc Qg Qa H H L X fL L L L
[¢] L L L [ H H X L L L L L
1 L L L H X X H H H L L H
2 L L H L x L X L COUNT
3 Lt H H L X L X COUNT
4 L H L L L X X L COUNT
5 L H L H X L L X COUNT
6 H L [
7 H L L H
H ‘93A, ‘LS93
8 | vt L COUNT SEQUENCE
9 H L H H {See Note C)
10 H H L L OUTPUT
COUNT
11 H H L H
Qp Q¢ Qg Qa
0 L L L ¢t
1 L L L H
‘92A, 'LS92, ‘93A, ‘LS93 2 L L H LU
RESET/COUNT FUNCTION TABLE
RESET INP TPUT 3 - L H H
i UTS ouTPU = a L H L L
o) _Ro2) |Qp Gc Qg Qa s |L H L w
H H L L L L 6 L H “ L
L X COUNT 7 L H H H
X L COUNT 8 H L L L
NOTES: A. Output Qp is connected to input CKB for BCD count. 9 H L L H
B. Output Qp is connectaed to input CKA for bi-quinary
count. 10 H L H L
C. Output Qp is connected to input CKB. 11 H L H H
D. H = high level, L = low level, X = irrelevant 12 H H L L
13 H H L H
14 H H H L
15 H H H H
¥ 1)
EXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3
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SN5495A, SN54LS95B
SN7495A, SN74LS95B
4-BIT PARALLEL-ACCESS SHIFT REGISTERS

SDLS128 — MARCH 1974 — REVISED MARCH 1988

TYPE TYPICAL MAXIMUM TYPICAL SN5495A, SN54LS95B . . . J OR W PACKAGE
CLOCK FREQUENCY POWER DISSIPATION SN7495A . . . N PACKAGE
95A 36 MHz 195 mW SN74LS9SB . . . D OR N PACKAGE
15958 36 MHz 65 mw (TOP VIEW)
description ser 1 UaQvee
A2 1301 QA
These 4-bit registers feature parallel and serial inputs, s s 'ZB Qp
parallel outputs, mode control, and two clock inputs. cls ”t] Qc
The registers have three modes of operation: ods 100 Qp
Parallel (broadside) load MODE (6 o[] CLK1
Shift right (the direction Qp toward Qp) GND (7~ 8[] CLK2
Shift left {the direction Qp toward Qp)
Parallel loading is accomplished by applying the four SN5415958 . . . FK PACKAGE
bits of data and taking the mode contro! input high. {TOP VIEW)

The data is loaded into the associated flip-fiops and
appears at the outputs after the high-to-low transition <
of the clock-2 input. During loading, the entry of
serial data is inhibited.

Bl]4 18]Qg
Shift right is accomplished on the high-to-low transi- NC[] s 17[JNC
tion of clock 1 when the mode control is low; shift Cls 1s({Qc

left is accomplished on the high-to-low transition of NC {7 15{JNC

clock 2 when the mode control is high by connecting Dils 14(jQp
the output of each flip-flop to the parallel input of 9 10 11

the previous flip-flop (Qp to input C, etc.) and serial

data is entered at input D. The clock input may be 8 g Z é E‘J’

applied commonly to clock 1 and clock 2 if both b
modes can be clocked from the same source. Changes
at the mode control input should normaily be made
while both clock inputs are low; however, conditions
described in the last three lines of the function table
will also ensure that register contents are protected.

NC - No internal connection

FUNCTION TABLE

INPUTS ouTPUTS
MODE CLOCKS PARALLEL
CONTROL 2 (L) 1 (R) SERIAL A B c o oA % % o

H H X X X X X X Qa0 Qgo Qco Qpo
H 4 X X a b c d a b c d

H ' X X Qgt act opt d Qgn Qcn Qpn d

L L H X X X X X Qa0 Qgop Qco Qpo
L X ¢ H X X X X H Qan Qgn Qcn
L X + L X X X X L QAn Qgn Qcn
1 L L X X X X X Qa0 Qgo Qco Qpo
i L L X X X X X Qa0 Qgo Qco Qpo
4 L H X X X X X Qa0 Qgo Qco Qpo
t H L X X X X X Qa0 Qgo Qco Qpo
t H H X X X X X Qa0 Qgo Qco Qpo

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

H = high level {steady state), L = low level {steady state), X = irrelevant (any input, including transitions)

| = transition from high to low level, T = transition from low to high level

a, b, ¢, d = the level of steady-state input at inputs A, B, C, or D, respectively.

Qag. Qgo. Qco. Qpg = the level of Q4, Qg, Qg, or Qp, respectively, befare the indicated steady-state input conditions were established.
Qan. Qgn. Qcn. Qpp = the level of Qp, Qg, Qc, or Qp, respectively, before the most-recent | transition of the clock.

PRODUCTION DATA information is current as of publication date. Copyright © 1988, Texas Instruments Incorporated

mﬁ conform bll,) I"s‘sec‘;iut_it:alions per lhed terms (:f exas In_snynciﬁnldls i
. d‘:ilfp:'r:yrﬁelerstl ion processing does not necessarily include TEXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1

29



SN5495A, SN54LS95B
SN7495A, SN74LS95B

4-BIT PARALLEL-ACCESS SHIFT REGISTERS

SDLS128 - MARCH 1974 — REVISED MARCH 1988

logic symbolt

SRG4
(6)
MODE M2 [LOAD]
—t; M1 [SHIFT]
CLK1 —:%;—-D->1c3/1->
CLK2 —h-El2C4 A
SER A 3D (13)
A 2 40 e QA
g 3 r (12) o8
c (11) ac
D {5} {10) ap

T This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.

logic diagram (positive logic)

MODE  (6)

CONTROL 1

SERIAL (1)

INPUT

cLock1 (9)
RIGHT-SHIFT

cLock 2 (8)
LEFT-SHIFT

DATA INPUTS
A -~
S 8 c
(2} (3} 4) {5)
| | ] L
R R R R
L cx ¢ b CK ? b cK L& cK
S Qp S Qg s Q¢ S Qp
(13 ](12) (11) ‘(10)
. %a Qg ac Qo ,
vV
OUTPUTS

{'f TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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Th

SN74126, and SN54LS126A are

ob

e SN54125, SN54126, SN74125,

solete and are no longer supplied.

SN54125, SN54126, SN54LS125A, SN54LS126A,
SN74125, SN74126, SN74LS125A, SN74LS126A

QUADRUPLE BUS BUFFERS WITH 3-STATE OUTPUTS

SDLS044A — DECEMBER 1983 — REVISED MARCH 2002

® Quad Bus Buffers
® 3-State Outputs
[ ]

Separate Control for Each Channel

description

These bus buffers feature three-state outputs
that, when enabled, have the low impedance
characteristics of a TTL output with additional
drive capability at high logic levels to permit
driving heavily loaded bus lines without external
pullup resistors. When disabled, both output
transistors are turned off, presenting a
high-impedance state to the bus so the output will
act neither as a significantload nor as adriver. The
125 and 'LS125A devices’ outputs are disabled
when G is high. The *126 and 'LS126A devices’
outputs are disabled when G is low.

logic diagram (each gate)

125, 'L8125A
: ﬂ
A > Y
126, 'LS126A
G ﬂ
A > Y
Y=A
logic symbols?
‘125 ‘L§125A
_ (1 —m
:: o [ITIE] < K] - :‘i P N 1[> ol (3 -
= (4} = £
2;: 151 |6,y :: ::’:, By
= {10}
;: 'T;T“D' LN ;f ] —E ey
A T < 113)
€ fa I T 10 oy

SN54125, SN54126, SN54LS125A,
SN5S4LS126A ... J ORW PACKAGE
SN74125,SN74126 ... N PACKAGE

SN74LS125A, SN74LS126A ... D, N, OR NS PACKAGE

(TOP VIEW)
1G,1G*[] 1 u14]vcc
1A[) 2 12]] 4G, 4G*
1v[ls 12l 4A
2G, 2G*[] 4 1] 4y
2A(ls 10]] 3G, 3G*
2Y[ls ol 3A
GND[l7 g]] av

*G on 125 and 'LS125A devices;
G on 128 and 'LS126A devices

SNS4LS125A, SN54LS126A . .. FK PACKAGE

=

sla|a{z s
E|£5I-1H I_

=}

12

(TOP VIEW)
o 10
- O -
Q
29229
P g v | ) i — ) -
3 2 1 2019
1Y J 4 18] 4A
NC s 17 NC
2G,2G* [] 5 16[] 4Y
NC [J7 15[ NC
2A ]8 14[ 3G, 3G*
9 10 11 12 13
[ | o | o o | |
>0 0> <
N Z ZF o
U]
*G on 125 and 'LS125A devices;
G on 126 and 'LS126A devices
"~ -No internal connection
‘126 18126A
EN T o] ] W :i ["2: En D ] 131 ¥
(4
L, :ﬁ = [
(- :.i :;'"’ ®
113}
ﬁ ay ﬁ {12} _ﬂ ay

TThese symbals are in accordance with ANSI/IEEE Std. 91-1984 and JEC Publication 617-12.

Fin nu

mbers shown are for D, J, N, and W packages.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Praduction processing does not necessarily include
testing of all parameters.

*yTbms

INSTRUMENTS

Copyright & 2002, Texas Instruments Incorporated

On products compliant to MIL-PRF-38535, all parameters are tested
unless otherwise noted. On all other products, production
pre ing does not ily include testing of all parameters,

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1
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SN54125, SN54126, SN54LS125A, SN54LS126A,

The SN54125, SN54126, SN74125, SN74125, SN74126, SN74LS125A, SN74LS126A
SN74126, and SN54LS126A are QUADRUPLE BUS BUFFERS WITH 3-STATE OUTPUTS
obsolete and are no longer supplied. SDLS044A — DECEMBER 1983 — REVISED MARCH 2002

schematics (each gate)
’125 CIRCUITS

* . I l Vee
4kQ % 2.5 kﬂ% 4KQ3 2.5kQ

CONTROL —i [ ”
A 1.6kQ 625 Q

INPUTG — ¢

lb—;_‘—o—'(—;-_Lb

1.6 kQ
DATA - m - GND
INPUT A
126 CIRCUITS
I z Vce
4KkQ3 2.5kQ
=
CONTROL L »— OUTPUTY
INPUT G
2 16ke
PR | s GND
DATA 7]

INPUT A

absolute maximum ratings over operating free-air temperature (unless otherwise noted)t
(’125 and ’126)

Supply voltage, Vog (See NOte 1) ... . oo e i 7V
INpUt VOItagE, V| ... e 55V
Package thermal impedance, 65 (see Note 2):Npackage ................cccoiiiiiiiinonn... 80°C/W
Storage temperature range, Tstg .................................................. —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. Voltage values are with respect to network ground terminal.

2. The package termal impedance is calculated in accordance with JESD 51-7.

*9 TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3
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SN5415138, SN54S5138, SN74L5138, SN74S138A
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

DECEMBER 1972 —REVISED MARCH 1988
R —

@ Designed Specifically for High-Speed:
' Memory Decoders

' SDLS014
[ |

Data Transmission Systems

® 3 Enable Inputs to Simplify Cascading
and/or Data Reception

@ Schottky-Clamped for High Performance

desctiption

These Schottky-clamped TTL MSI circuits are
designed to be used in high-perfermance
memory decoding or data-routing applications
requiring very short propagation delay times. In
high-performance memory systems, these
docoders can be used to minimize the effects of
system decoding. When employed with high-
speed memories utilizing a fast enabie circuit, the
delay times of these deccders and the enable
time of the memory are usually less than the
typical access time of the memory. This means
that the affactive c\:eﬂ:n’! gelay introduced bv the

RE AL AT W IA AL Y e MY e aaes

Schottky-clamped system decoder is negligibie.

The 'LS138, SN54S138, and SN74S13BA
decode one of eight lines dependent on the
conditions at the thiee binary select inputs and
the three enable inputs. Two active-low and one
active-high enabie inpuis reduce the need for
external gates or inverters when expanding. A
24-line decoder can be implemented without
external inverters and a 32-line decoder requires
only one inverter. An enabfe input can be used
as a data input for demultiplexing applications.

All of these decoder/demultiplexers feature fully

buffered inputs, each of which represents only
one normalized load to its driving circuit. All
inputs are clamped with high-performance
Schottky diodes to suppress line-ringing and to
simpiify system design.

The ENBA4LS138 and SNE4S138 are
characterized for operation over the full military
tempaearature range of —55°C to 125°C. The
SN74LS138 and SN745138A are characterized

for operation from 0°C to 70°C.

J OR W PACKAGE
D OR N PACKAGE

SN54LS138, SNBAS138 . . .
SN74L5138, SN748138A . ..

(TOP VIEW}
alds Vs vee
Bz s[dvo
cs [0

G2ada 13 y2
G2 (s 12%Y3
gtQs nQva
y70r 1wldvs
GND (s a[]vs
SN54LS138, SN5458138 . . . FK PACKAGE
(TOP VIEW)

&)
Q Oo
QI Z > >
| S N N D A
3 2 120

C Y1
G2A Y2
NC NC
G28 Y3
G1 Y4

9 10111213

Mo U@Ww
>z 2> >
&}

NC —No internal connection

logic symbolsT

BIN/OCT
{15)
¥0

b (19) 1

LI
NRE
a1
- (10) Y5
| S

LAY

G 2ZA e EN

e T

5'-—-——(15’ Yo
b 1141 vi
b, (1

(13} vz

{12)
P w3

L. om
v4

- (10} ¥E

b @

17]
o 7

Gt——

Ez,q_.‘.ir‘_\.

g2e > e

N N a W N o O

TThese symbols are in accordance with ANSI/IEEE Std 91-1984
and [EC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.

T

PRODUCTION DATA documenis saniain information
current a3 of publication date. Products conform to
spatifications per the terma of Texas Instrumants
standard warranty. Production processing does not
necessarily include testing of all parameters.

1EXAS'{’

INSTRUMENTS

Copyright 1972, Texas Instruments Incorporated
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SN541.5138, SN545138, SN741.5138, SN745138A
3-LINE-TO 8-LINE DECODERS/DEMULTIPLEXERS

logic diagram and function table

ENABLE
INPUTS

nlmi

&

SELECT
INPUTS

‘L5138, SN545138, SN745138A

(15)

Y

114)

\

13}

E%.

(12}

u-l'

o

(1)

;

{10)

A[H >¢

\

B(Z) DQ

o>
g

;

g

(3)
S -

Pin numbers shown are for D, J, N, and W packages.

>

‘LE138, SN54138, SN745138A
FUNCTION TABLE

~

Y0

v1

v2

<
[~}

DATA

¢ QUTPUTS

3
—

INPUTS
ENABLE SELECT QUTPUTS
Gl G2*|C B A | Y0 Y1 YZ Y3 Y4 Y5 Y6 Y7
X H X X x H HHH HMHHH
L X X X X H HHHHHHH
H |3 L L L L HHHHHMHH
H L L L H|H L HHHHHH
H L L H L H H L HHH H H
H L L H H H H H L HHHH
H L H L L H HHHL HHH
H L H L H H HHHHL H H
H L H H L H HH HMHHL H
H L H H H H H H H H H H L
*G2 = G2a + G28
H = high level, L = low level, X = irrelevant

TExAs {P
INSTRUMENTS

POST OFFCE BOX 5535012 » DALLAS, TEXAS 75265
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SN54LS139A, SN545139, SN74LS139A, SN743139A
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

SDLS013

DECEMBER 1972 — REVISED MARCH 1988

® Designed Specifically for High-Speed:
Memory Decoders
Data Transmission Systems

® Two Fully Independent 2- to 4-Line
Decoders/Demultiplexers

@ Schottky Clamped for High Performanca

description

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

The circuit comprises two individual two-fine to
four-line decoders in a single package. The
active-low enable input can be used as a data
line in demultiplexing applications.

All of these decoders/demultiplexers feature fully
buffered inputs, each of which represents oniy
one normalized load to its driving circuit. All
inputs are clamped with high-performance
Schottky diodes to suppress line-ringing and to
simplify system design. The SN54LS139A and
SN545139 are characterized for operation range
of —55°C to 125°9C. The SN74L5139A and
SN745139A are characterized for operation
from 0°C 10 70°C.

FUNCTION TABLE

INPUTS
ENABLE | SELECT .
G B A YO Y1 Y2 ¥3
H H H H

QUTPUTS

rrrr-I|e
Trr Ir x
I X — T
I rIT
r I I T

L
H
H
H

T Irr X

H = high level, L = low level, X = irrelevant

SN54L5139A, SN545139 . . . J OR W PACKAGE
SN74LS139A, SN745139A ... D OR N PACKAGE

{TOP VIEW)

16 1 [ vVer
142 [12G
18[]s [] 24
1vo[a []28

1v1 s [ 2vo
1v2 s [12v1

vz > []2v2

GND []e []2v3

SN54L5139A, SN548139 . . . FK PACKAGE
{TOP VIEW)

1B 2A
1¥Y0 2B
NC NC
1¥1 2YO0
1Y2 2Y1
NC —Na internal connection
logic symbols {alternatives)t
XY
1A 2 |} 1 1] el 1¥0
23 2 1 15} qyq
gl ey 2 {6} vz
2 @ vz
{12}
o5 1181 12} ovp
{13) a8 2v4
2B (1—5-]— (100 2v2
G el
28 19} s
DMUX
P - I o ol 4 v
S TR P 11—l v
N LN 2— 18 vy
| @ 1y3
{12}
2 1181 2vo
(1 s
13)
28 -j? (10 sy
5 4150 o
26 L 4% oys

TThese symbols are in accordance with ANSIAEEE Std, 91-19B4
and |EC Publication 6%7-12.
Pin numbers shown are for O, J, N, and W packages.

FRODUCTION DATA documents contein informatian
current ag of publication date. Products conform to
spacifications per the terms of Texas Instruments
standard warranty. Production processing does not
necessarily include testing of all parametars.

TEXAS "3’
INSTRUMENTS

Copyright ® 1972, Texas Instruments tncorporated
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. 2v2
seLeCT ,rz‘“ 3
INPUTS ]\23 -

ENABLE 2G

2Y0

2Y1

Pin numbers shown are for D, J, N, and W packages.

schematics of inputs and outputs

.
1Y0
1Y1
1Y2
1¥3
S DATA
CUTPUTS

EQUIVALENT OF EACH

EQUIVALENT OF EACH

TYPICAL OF OUTPUTS

TYPICAL OF OUTPUTS

INPUT OF 545139, 745139A INPUT OF 'LS139A OF 'LS139A OF 548139, 745139A

Ve > ¢ - Yce - Vee
2.8 k2 NOM 20 k2 NOM

INPUT ——— | INPUT -

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

Supply voltage, Vo (See NOTE 1) . . L. i e e e e e 7V
INput valtage: LS T 30A . L . . e e e e 7V
48130, TASTRDA . . e e e e 5.5V

Operating free-air temperature range: SNB54LS139A, SNB45139. ... ... .. .. .. .. ..., -55°C to 125°C
SN74LS139A, SN748139A . . . .. ... i 0° Cto 70°C

Storage temparature range ~-65°C to 1680°C

NOTE 1: Voltage values are with respect to network ground terminal.

TeExas {’f
INSTRUMENTS

POST OFFICE BOX 555012 + DALLAS. TEXAS 75265
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SDLS054

SN54150, SN54151A, SN54LS151, SN54S151,
SN74150, SN74151A, SN74L5151, SN748151

DATA SELECTORS/MULTIPLEXERS

DECEMBER 1972 —REVISED MARCH 1388

'150 Selects One-of-Sixteen Data Sources

Others Select One-of-Eight Data Sources

All Perform Parailel-to-Serial Conversion

@ All Permit Multiplexing from N Lines to One
Line
Aiso For Use as Boolean Function Generator
Input-Clamping Diodes Simplify System
Design

® Fully Compatible with Most TTL Circuits

TYPICAL AVERAGE TYPICAL
TYPE PROPAGATION DELAY TIME POWER
DATA INPUT TO W OUTPUT  DISSIPATION
‘160 13ns 200 mw
‘151A B ns 145 mW
L8151 13 ns 30 mwW
'51561 4.5 ns 225 mw
description

These monolithic data selectors/multiplexers contain
full on-chip binary decoding to select the desired data
source. The '150 selects one-of-sixteen data sources;
the "1B1A, 'LS151, and ‘S151 select one-of-eight
data sources. The "150, "151A, 'LS151, and 'S151
have a strobe input which must be at a low logic level
to enable these devices. A high level at the strobe
farces the W output high, and the Y output (as

applicable} low.

The ‘150 has only an inverted W output; the "151A,
‘L5151, and 'S151 feature complementary W and Y
Qutputs.

The "151A and ' 152A incarporate address buffers that
have symmetrical propagation delay times through the
compiemeniary paths. This reduces the possibility of
transients occurring at the output(s} due to changes
made at the select inputs, even when the "151A
outputs are enabied (i.e., strabe low).

SN54150 .. . JOR W

PACKAGE

SN74150 . . . N PACKAGE
{TOP VIEW)
g7 Was[J vee
E6 ]2 23] EB
E5 (3 22[ ] E9
E4[Js  21[JE10
E3[]s  zo[]EN
E2[6  19[]EN2
E1(Jr s[JE13
E0 s 17[] E14
G(Jo 16[] E15
w(Jio 1s[JA
D1 a8
GND[ iz 13[]C

SNE4161A, SNE4LS151, SN545151 . . . J OR W PACKAGE

SN74151A . . . N PACKAGE

SN74LS151, SN745151 .. . D OR N PACKAGE

(TOP VIEW)
p3 [ s Ve
022 1s[JD4
o1z 1a[]DS
po[]sa 3JD6
vy[ds 12007
wlls 11[JaA
g7 1wo[ds
GND |8 a(]C
SN54L51517, SN64S151 . . . FK PACKAGE

{TOP VIEW)

NC - No internal connec

tion

PRODUCTION DATA documents contain infermation
currant as of publication date. Praducts conform to
wecijiegtiom per the torms of Texas Ilnst‘nrmcnts

sioROaId Warvaniy. @ rouucLidn PIOCOSaIng Dues nat

necessarily include testing of all parameters.

TeEXAS k’
INSTRUMENTS
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SN54150, SN54151A, SN54LS151, SNB4S151,
SN74150, SN74151A, SN74LS151, SN74S5151
DATA SELECTORS/MULTIPLEXERS

logic symbols T

180

E3
E10
EN
E12
E13
ET4
E15

R R I R T

MuUX
EN

mle

- e b -
bW k) aD

15

{10}
W

"“151A, ‘L8161, '§1561

MUY,
G SEI N Y
AL 0
g ol }G%
e lot 2
0o {4) 0
01 {3 1
ot
03 (15} 3
D4 ——rt 4
os 0]
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fThese symbaois are in accordance with ANSI/IEEE Std. 91-1984 and |IEC Publication 617-12.

Pin numbers shown are D, J, N, and W packages.
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FUNCTION TABLE
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igh lavel, L = low level, X =
.. . E15 = the compiement of the level of the respective E input
... D7 = the level of the D respective input

irrelevant

‘1614, 'LS151, 'S1561
- FUNCTION TABLE

INPUTS DUTPUTS
SELECT |STROBE

cC B A G vow
X X X H L H
L L L L Do Do
L L H L Dt D1
L H L L D2 D2
L H H L D3 D3
H L L L D4 D4
H L H L D5 DS
H H L L DE D6
H H H L D? D7

TEXAS ‘Q’f
INSTRUMENTS
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SN54L5183, SN74L5183
DUAL CARRY-SAVE FULL ADDERS

S5DLS137
BULLETIN NO. DL-57711848, OCTOBER 1976 —REVISED MARCH 1988
e  For Use in Righ-Speed Wallace-Tree Summing 5N54LS183 . . . J OR W PACKAGE
Networks SN74LS183 ... D OR N PACKAGE
(TOP VIEW)
o High-Speed, High-Fan-Out Darlington Outputs
g-=e 9 a0 Uhadvee
¢ Input Clamping Diodes Simplify System Design NC [0z 13[] 2A
18 03 12[128
TYPICAL AVERAGE TYPICAL 1Ch 04 1] 2ChH
PROPAGATION POWER 1Cn+1 s 100 2Cq 4 1
TYPES DELAY TIME DISSIPATION 120s ol NC
‘LS183 15 ns 23 mW per bit GND 17 8:]22

SNE4LS183 . . . FK PACKAGE

description
(TOP VIEW)

These dual full adders feature an individual carry
output from each bit for use in multiple-input, carry-
save technigues to produce the true sum and true
carry outputs with no more than two gate delays, The

circuits utilize high-speed, high-fan-out, transistor- 18
transistor logic {TTL), but are compatible with both NC
DTL and TTL families. SN64LS183 is characterized 1Cn,
for operation over the full military temperature range NG
of —85°C to 125°C; SN74LS183 is characterized for 1Cp+1

H ] o
operation from 0°C te 70°C. 9 101112132

NDLZ!QU

logic diagram (each adder) Wo 2
[ L]
NC - No internal connection
14,11} | . 15, 10 FUNCTION TABLE
Cn > Cre1 (EACH ADDER)
INPUTS OUTPUTS
1 €n B A z Con+1
B 13.12} > L L L L L
L L H H L
_} L H L H L
3
A3 L H H ha H
-1 H L L H L
(6_B} H H L L H
| H H H H H
H = high fevel, L - law level
E: schematics of inputs and outputs
Pin numbers shown are for D, J, N, and W packages.
EQUIVALENT OF TYPICAL QF ALL
EACH INPUT oUTPUTS
———VcC
veo - : 120 2
6 ki NOM - NOM
PUT --
INPU QUTPUT
b 4 -
¥
A
-
PRODUCTION DATA documents contain informatian .
current as of publication date. Products conform to y }
specifications per the terms of Texas Instruments TEXAS
standard warranty. Production processing does not l
necessarily include testing of all parameters. NSTRUMENTS

POST OFFiCE BOX 655012 « DALLAS, TEXAS 75285
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SN54190, SN54191, SN54LS190, SN54LS191,
SN74190, SN74191, SN74LS190, SN74LS191
SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL

SDLS072 — DECEMBER 1972 — REVISED MARCH 1988

¢ Counts 8-4-2-1 BCD or Binary SN54190, SN54191, SN54LS190,
R : . SN54LS191 ... J PACKAGE
* Single Down/Up Count Control Line SN74190, SN74191 ... N PACKAGE
SN74LS190, SN74LS191 ... D OR N PACKAGE
[
Count Enable Control Input (TOP VIEW)
* Ripple Clock Output for Cascading
B[+ Uie Vee
* Asynchronously Presettable with Load ag 2 15[ JA
Control oal]s  1a0cLk
¢ Parallel Outputs CTEN [} 13LJRCO
D/U[]s  12[JMAX/MIN
* Cascadable for n-Bit Applications acJe 11[JLoAD
Q
rveoa ol upe
AVERAGE MAXIMUM TYPICAL
TYPE PROPAGATION CLOCK POWER
DELAY FREQUENCY DISSIPATION SN54LS5190, SN54LS191 . . . FK PACKAGE
‘190,191 20ns 25MHz 325mw (TOP VIEW)
‘LS190,'LS191 20ns 25MHz 100mw o
m OO
. e Om2><
description
The ‘190, 'LS190, ‘191, and ‘LS191 are synchronous, Qp
reversible up/down counters having a complexity of B8 CTEN
equivalent gates. The ‘191 and ‘LS191 are 4-bit binary NC
counters and the ‘190 and 'LS190 are BCD counters. D/U
Synchronous operation is provided by having all flip- Qe
flops clocked simultaneously so that the outputs change 9 10 111213
coincident with each other when so instructed by the A0 000
steering logic. This mode of operation eliminates the d % <
output counting spikes normally associated with asyn-
chronous (ripple clock) counters. NC - No internal connection

The outputs of the four master-slave flip-flops are triggered on a low-to-high transition of the clock input if the enable input is
low. A high at the enable input inhibits counting. Level changes at the enable input should be made only when the clock in-
put is high. The direction of the count is determined by the level of the down/ up input. When low, the counter count up and
when high, it counts down. A false clock may occur if the down/ up input changes while the clock is low. A false ripple carry
may occur if both the clock and enable are low and the down/up input is high during a load pulse.

These counters are fully programmable; that is, the outputs may be preset to‘either level by placing a low on the foad input
and entering the desired data at the data inputs. The output will change to agree with the data inputs independently of the

level of the clock input. This feature allows the counters to be used as modulo-N dividers by simply modifying the count
length with the preset inputs.

The clock, down/up, and load inputs are buffered to lower the drive requirement which significantly reduces the number of
clock drivers, etc., required for long parallel words.

Two outputs have been made available to perform the cascading function: ripple clock and maximum/minimum count. The
latter output produces a high-level output pulse with a duration approximately equal to one complete cycle of the clock when
the counter overflows or underflows. The ripple clock output produces a low-level output pulse equal in width to the low-
level portion of the clock input when an overflow or underflow condition exists. The counters can be easily cascaded by
feeding the ripple clock output to the enabie input of the succeeding counter if parallel clocking is used, or to the clock input

if parallel enabling is used. The maximum/minimum count output can be used to accomplish look-ahead for high-speed
operation.

Series 54 and 54LS’ are characterized for operation over the full military temperature range of —55°C to 125°C; Series 74’
and 74LS’ are characterized for operation from 0°C to 70°C.

PRODUCTION DATA information is current as of publication date. Copyright © 1988, Texas Instruments Incorporated

e b T e {l; TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1
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SN54190, SN54191, SN54LS190, SN54LS191,
SN74190, SN74191, SN74LS190, SN74LS191
SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL

SDLS072 — DECEMBER 1972 — REVISED MARCH 1988

logic symbolsT

‘190, ‘'L.S180

@ CTRDV10
CTEN 5 G1 (12)
D/U M2 [DOWN] 2{CT = 0)26 j—MAX/MIN
(14T M3 [UP1 3(CT = 9)26
CLK >1,2—/1,3+
—Faa 5,1,4‘>(—13-)- RCO
CoAD e cs .
(3
N i
% o) (2] o 08
c [4) Q¢
(9) {7)
D i8] Qp
191, 'LS191
@ CTRDIV16
CTEN & 1&! (12)
D/U M2 [DOWN] 2(CT = 0)Z6 j_ MAX/MIN
(arIM3 (P 3(CT = 15126
CLK > 1,2—/1,3+ (13)
o 6, 1,4 P>——RCO
LOAD—-b'L€5 p
3
i £ M+ ‘(2’) aa
(10) (2! 6 28
c [4] ) Q¢
p-2 ) op

¥ These symbols are accordance with ANSI/IEEE Std 81-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, and N packages.

X

TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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SN54191, SN54LS191, SN74191, SN74LS191
SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL

SDLS072—- DECEMBER 1972 — REVISED MARCH 1988

logic diagram (positive logic)

CLK (14) DG

‘191, ‘LS191 BINARY COUNTERS

{13) ——
o0 L >0—4 | DD RCO
! {12)- MAX/MIN
4 - OUTPUT
DATA (16 )
INPUT A
Py
lj s “(3)
—_— 1J
—_— ) OUTPUT Qp
CTEN 4& —<cP>C1
3 1K
— |_ ' R
D !
DATA (1)
INPUT B T )c )
' 5
(2)
_ 14 —9-0UTPUT Qg
*+—>C1
1K
. R
DATA [10)
INPUTC );
4 e
)
(6)
1J ——$-OUTPUT Q¢
p—>C1
1K
R
. 3
| [
DATA (9} )
INPUT D + )LL l
s 7
1J | |—e-0UTPUTQp
P> Ci
1K
R
tﬁiﬁ—q“ﬂ > m_—_T

Pin numbers shown are for D, J, and N packages.

{'f TEXAS
INSTRUMENTS
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SN54191, SN54LS191, SN74191, SN74LS191

SYNCHRONOUS UP/DOWN COUNTERS WITH DOWN/UP MODE CONTROL

SDLS072—- DECEMBER 1972 — REVISED MARCH 1988

‘191, 'LS191 BINARY COUNTERS

pical load, count, and inhibit sequences

Hlustrated below is the following sequence:

1. Load (preset) to binary thirteen,
2. Count up to fourteen, fifteen {(maximum), zero, one, and two.
3. Inhibit.

4. Count down to one, zero {(minimum), fifteen, fourteen, and thirteen.

b — — m— t— ——
|
| —— —_ -
B8 | |
DATA < - - -
INPUTS —_— —

D/U | : | :
CTEN : i r—L E
Saiui e B e M | |

|

L

I I
I I
I i
1 |
- I
| I
i
T . ]
oc___J ! L | | J
| 1
- e e : l
@ _ _ _: D L { [ ! l
1) i : i
- [
MAX/MIN __:1 : i ] I : I : I I
1 i [ I
——— [ ] | |
R/co |
T L — 1 LU
113, 14 15 0 12 2. 2 o1 0. 15 14 13
I l |-——COUNT UP-——-OF—INHIBiT——I I~——coum DOWN-—oI
W .
LOAD
i
*?TE@@
INSTRUMENTS
6 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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SN54LS240, SN54LS241, SN54LS244, SN545240, SN54S241, SN545244
SN74LS240, SN74LS241, SN74LS244, SN745240, SN74S241, SN74S244
OCTAL BUFFERS AND LINE DRIVERS WITH 3-STATE OUTPUTS

SDLS144B — APRIL 1985 — REVISED FEBRUARY 2002

® 3-State Outputs Drive Bus Lines or Buffer - W
Memory Address Registers 16 [+ 201 Vee
) 1A1(] 2 19]] 2Gr2Gt
® PNP Inputs Reduce DC Loading 2va[]s 18l 1v1
® Hysteresis at Inputs Improves Noise 1A2[] 4 17[] 2A4
Margins 2Y3[ls 18] 1v2
L 1A3[]e 15]] 2A3
description 2v2[|7 14l 1v3
These octal buffers and line drivers are designed 1A4[]e 13[] 242
specifically to improve both the performance and agl b 2] 1v4
density of three-state memory address drivers, GND ] 10 11]12A1
clock drivers, and bus-oriented receivers and - _
transmitters. The designer has a choice of T2G for’LS241 and °S241 or 2G for all other drivers.
selected combinations of inverting and L8244, 'S244
noninverting outputs, symmetrical, active-low TS p

output-contrel (G) inputs, and complementary

j

output-control (G and G) inputs. These devices w2 [ 5 vl
feature high fan-out, improved fan-in, and 400-mV 1z 4 08} 4y
noise margin. The SN74LS’ and SN743’ devices 1a3 8 14} s
can be used to drive terminated lines down to 1ag 8L L 020y
133 €.
25 19 p~ |£I'EN l
2A1 _!_}_‘IHL_ o o v.__(s,_z\q
2az 13| D _oys
2434150 B)_ a3
T v . S]] )
logic diagram (positive logic) el —2va
'LS5240,°5240 ‘L8241, 8241 'LS244,°5244
- - - 1
1A1 ;ﬁ 18 1¥1 1A1 24&1 18 1Y1 1A1 ;ﬁ 18 1Y1

16 16

~

il

1Y2 1A2 1¥2 1A2 1Y2

1A364W 4 4vs | 1a38

)i

14

1Y3

[=-]

12

IJT
V
144 8 I_[I‘; 12 4yvs | 1802 |th 1va [ 124 14
l/
= 19 19 N = 19
26 B 26 b 28
> >
p
P 9
a1 M 9 v | 2a1 M > 2 oy [ a1 M > 2Y1
» ]
7
zp.z% 7 oava | 2a2 13 |5/| X T av2 2A2134E 2v2
p
15 5
2A3154$. 5 ovz | 2a318 lg/| S 5 2v3 | 2a3 lf/| Q 2v3
3
24 7 3 ova | 220417 3 ova | 2a 2v4

PRODUCTION DATA information is current as of publication date. Copyright £ 2002, Texas Instruments Incorporated

Preducts conform to specifications per the terms of Texas Instruments i On preducts compliant to MIL-PRF-38535, all parameters are tested
standard warranty. Production processing does not necessarily include "I > unless otherwise noted. On all other products, production
testing of all parameters. l EXAS processing does not necessarily include testing of all parameters.
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SN54L5245, SN74LS5245

OCTAL BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS
SDLS146A - OCTOBER 1976 — REVISED FEBRUARY 2002
® 3-State Outputs Drive Bus Lines Directly SN54L8245. .. J OR W PACKAGE
® PNP Inputs Reduce dc Loading on Bus SNralLszds ... D(Ebzvx]Eh\l,Q)OR NS PACKAGE
Lines
® Hysteresis at Bus Inputs Improves Noise DIR ] 1 o 20]] Voo
Margins A1)z 19[] OE
® Typical Propagation Delay Times Port to A2[]3 18] B1
Port, 8 ns A3[]4 17]] B2
Ad(ls 16]] B3
oL oH As[le  15[IB4
TYPE (SINK (SOURCE As[l7 14]] BS
CURRENT) | CURRENT) AT[]le 13[] B6
SN54L5245 12 mA —12mA A8[]e 12[] B7
SN74LS245 24 mA —15 mA GND[j10  11]lBs

description

These octal bus transceivers are designed for FUNCTION TABLE
asynchronous two-way communication between INPUTS
L . p—————{ (OPERATION
data buses. The control-function implementation OE DR
minimizes external timing requirements. L L B data to A bus
The devices allow data transmission from the L H A data to B bus
Abus to the B bus or from the B bus to the A bus, H X Isolation
depending on the logic level at the
direction-contrcl (DIR) input. The output-enable
(OE) input can disable the device so that the
buses are effectively isolated.
logic symbolt
logic diagram (positive logic)
g9 ~dia

DIR ——t“’ 3 EN1(BA)
DIR 411 ) ( D—‘ | 3 EN2 (AB)
(2}

11 &

C
A1 1 P 0 (184 o,
E o 3 27 j
2 T az 3) 17} oo
Al
Az_t4) (16) oo
18 Ag B gy | 15! 54
T B1 A5 18 ‘ (14) pe
YR , 13) gg
A7 18) 12} o,
vy 19 (11)
\_V_/ Af —— —+—>»—B8
To Seven Other Channels TThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and

IEC Publication 617-12.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

Copyright € 2002, Texas Instruments Incorporated

PRODUCTION DATA information is current as of publication date.

Products conform to specifications per the terms of Texas Instruments i On products compliant to MIL-PRF-38525, all parameters are tested

standard warranty. Production processing does not necessarily include ! I ~ unless otherwise noted. On all other products, production

testing of all parameters, l EXA.S processing does not necessarily include testing of all parameters.
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75285 1
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SN54246, SN54247, SN54LS247, SN54L5248
SN74246, SN74247, SN74L5247, SN74LS248
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

[
]
' SDLS083
MARCH 1974 —REVISED MARCH 1988
—1 e —
' ‘246, ‘247, 'LS247 'LS248
feature feature
® Open-Coliector Qutputs Drive Indicators ® Internal Puli-Ups Eliminate Need for External
Directly Resistors
® Lamp-Test Provision ® Lamp-Test Provision
Leading/Trailing Zero Suppression ® Leading/Trailing Zero Suppression
® All Circuit Types Feature Lamp Intensity Modulation Capability
- DRIVER QUTPUTS TYPICAL
TYPE ACTIVE OUTPUT SINK MAX POWER PACKAGES
LEVEL | CONFIGURATION | CURRENT | VOLTAGE | DISSIPATION

SNB4246 low open-collectar 40 mA 30V 320 mw Jw

ENE4247 low open-collector 40 mA 15V 320 mW JW

SHEB4LS5247 low open-collectar 12 mA 15 v 35 mw J.w

SM54L5248 high 2-kQ pull-up 2 mA 5.6 V 125 mw Jw

SN74246 low open-collector 40 mA 30V 320 mw J.N

SN74247 low open-collector 40 mA 15V 320 mw J.N

SN74LE247 low open-coitector 24 mA 15V 35 mw J.N

SN74L8248 high 2-k pull-up 6 maA 66V 125 mW J.N

SN54246, SN54247 . . . J PACKAGE
SN54L5247 THRU SN54L5248 . .. J OR W PACKAGE

SN54L5247, SNS4LS248 . . . FK PACKAGE
SN74246, SN74247 . . . N PACKAGE .

(TOP VIEW}

SN74LS247, SN74LS248 . . D OR N PACKAGE

(TOP VIEW) o2

B WhsPvee 32 12019
[z 15[t
_ s 1asg
BI/RBO[Js+ 13[]a
Hﬂlgs 12[]b
ﬁEB 11 e

Al7  10dd 9 10111213
GND[ s alJe

00 2D
Z Z

MNC - No internal conhection

PRONUCTION DATA documents eantain infarmation
current as of publication date. Products cenform to
specifications per the terms of Texas Instruments
standard warraniy. Froduciion grocéssing does not
necessarily inciude testing of all parameters.

Texas Qf
INSTRUMENTS
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SN54246, SN54247, SN54LS247, SN54LS248
SN74246, SN74247, SN74LS247, SN74LS248
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

description

The ‘246 and ‘247 are electrically and functionally identical to the SN5446A/SN7446A, and
SN5447A/SN7447A respectively, and have the same pin assignments as their equivalents. The ‘L5247
and 'LS248 are electrically and functionally identical to the SNS4LS47/SN74LS47 and
SN54LS48/S5N74L.548, respectively, and have the same pin assignments as their equivalents. They can
be used interchangeably in present or future designs to offer designers a choice between two indicator
fonts. The '46A, '474A, 'LS47, and 'LS48 compose the L and the  without tails and the "246, ‘247,
'LS247, and ‘LS248 compose the £ and the 9 with tails. Composition of all other characters, including
display patterns for BCD inputs above nine, is identical. The 246, ‘247, and 'LS247 feature active-low
outputs designed for driving indicators directly, and the 'LS248 features active-high outputs far driving
lamp buffers. All of the circuits have full ripple-blanking input/output controis and a lamp test input. Segment
identification and resultant displays are shown below. Display patterns for BCD input counts above 9 are
unigue symbeols to authenticate input conditions.

All of these circuits incorporate automatic leading and/or trailing-edge zero-blanking control {RBI and RBO).
Lamp test (LT) of these types may be performed at any time when the BI/RBO node is at a high level.
All types contain an overriding blanking input (Bl) which can be used to cantrol the lamp intensity by pulsing
or to inhibit the outputs. inputs and outputs are entirely compatible for use with TTL logic outputs.

Series 54 and Series 54LS devices are characterized for operation over the full military temperature range
of -65°C to 125°C; Serias 74 and Series 7413 devices are characterized for operation frem 0°C to 70°C.

SRS T | S T e O T O O e | [
l [ |l

_ {

_ il 13 | I 1 — 1=

F_
L
L

“ |;; o 1 2 3 4 5 6 1 8 9 10 11 12 33 14 18
= NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS
SEGMENT
IDENTIFICATION
logic symbols?
'246, '247, 'LS247 ‘LS248
BIN/7-SEG [> BIN/7-SEG
—_— (& IT1] — 14 [T2]
BIIRBD-‘-’E =1 BIfHBO.q..t: =1
& <
— — (5
T S & G21 BB & Qc21]
‘ CT=0 | CT=0
v20 a 20,212 asz ., V20 s 2071 §fp—1A13_,
A7 ; b 2021 O (02, L ] b 20219 02y
(1 ¢ 20210 OV ( ) ¢ 202111V
Bt , 2 d 20.219'\ (10) d B 2) d 20'219 {10 d
ci2 4 e 202109 & c 4 e 20219 LI
L 8 t o109 p 18 8 F ool U9
p 20210k 114 g 20210 U4

These symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J. N, and W packagss.

TeExas {’?
INSTRUMENTS
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SN54246, SN54247, SN54LS247, SNb4LS248
SN74246, SN74247, SN74LS247, SN74LS248
BCD-TO-SEVEN-SEGMENT DECODERS/DRIVERS

‘246, '247, 'LS247 FUNCTION TABLE (T1)

DECIMAL
INPUTS —_— OUTPUTS
OR i/Reot NOTE
FUNCTION LT | RB D c B A a b c d e f 9
o H H L L L L H ON | ON [ON | ON | ON | ON | OFF
1 H X L L L H H OFF } ON | ON | OFF | OFF | OFF | OFF
2 H X L L H L H ON | ON |OFF | ON | ON | OFF | ON
3 H X L L H H H ON | ON [ ON | ON | OFF | OFF | ON
4 H X L H L L H OFF [ ON ] ON | QFF | OFF | aN | ON
5 H X L H L H H ON |OFF [ ON | ON | OFF | ON | ON
& H X L H H L H ON |QFfF |ON | ON | ON | ON | ON
7 H X L H H H H ON | ON | on | QFF | OFF | OFF | OFF
[ H X H L L L H OGN | ON |ON { ON | ON | ON | ON !
9 H X H L L B H ON amN anN ON | OFF | ON anN
10 H b H L H L H OFF {OFF [OFF | ON | ON JOFF{ ON
1 H X H L H H H OFF | OFF | OnN ON | OFF | OFF | ON
12 H X H H L L H OFF | ON |DFF {OFF |OFF | ON | ON
13 H X H H L H H ON | QFF |OFF | ON |OFE { ON | ON
14 H X H H H L H OFF | OFF |OFF | ON | ON | ON | ON
15 H X H H H H H OFF | OFF |OFF | OFF { OFF [ OFF | OFF
Bl x % x X X x L OQFF | OFF |QFF | QFF | OFF | QFF | OFF 2
RBI H L L L L L L OFF | OFF {OFF | OFF | OFF |QFF | OFF 3
T L X p X X X, H ON | On |[On | ON | ON | ON | ON 4
'LS248 FUNCTION TABLE (T2)
MAL
DE%'RA _ INPUTS BI/REGT QUTPUTS NOTE
FUNCTION |LT{RBI| D € B A a b ¢ d e f g
0 | H L L L L H H H H H H H L
1 H X Lt L L H H L H H L L L L
2 H X L L H L H H H L H H L H
3 H X L L H H H H H # H L L H
4 H X L H L L H L H H L L H H
5 H X L H L H H H L H H L H H
6 H X L H H L H H L H H H H H
7 H X L H H H H H H H L L L L 1
] H X H L L H H H H H H H H
) H X H L L H H H H H H L H H
10 H X H L H L H Lt L L H H L H
1 H X H L H H H L L H H L L H
12 H X H H L t H L H L L L H H
13 H X H H L H H H L L H L H H
i4 H X H H H L H L L L H H H #H
15 H X H H H H H L L L L L L
E X X X X X X L L L L L L L L 2
REI H L L L L L L L L L L L L L 3
L L X X X % X H H H H H H H H 4

H = high fevel, L = low jevel, X = irralevant
NOTES: 1, The blanking input {87) must be open or hald at a high logic tevel whan output functions D through 15 are desired. The
ripple-blanking input (RBI} must be open ar high if blanking of a decimal zero is not desired.

2. Whaen a low logic level is appilied directly to the blanking input {BT1}, all séegment outputs are low regardiess of the lavel of any

athe

r input.

3. When ripple-btanking input (RB1} and inputs A, B, C, and D are at a low leval with the Jamp test input high, all segment outputs
go low and the ripple-blanking output {RBQ) goes ta a low lavel (response condition),
4. When the bianking input/rippia-blanking output (BI/RBO) is open or held high and a low is applied to the lamp-test inpur, alf
segment autputs are high.

tBI/RBO is wire-AND logic serving as blanking input (BI} and/or ripple-blanking output {RBO.

TEXAS {f’

INSTRUMENTS

POST OFFICE BOX 658012 + DALLAS. TEXAS 75265
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SN54HCT541, SN74HCT541
OCTAL BUFFERS AND LINE DRIVERS
WITH 3-STATE OUTPUTS

SCLS306C — JANUARY 1996 — REVISED AUGUST 2003

® Operating Voltage Range of 45V to 5.5V SN54HCT541 ... J OR W PACKAGE
® High-Current 3-State Outputs Interface SNTAHCTS41. Di}gvg'vhllévv?' OR PW PACKAGE
Directly With System Bus or Can Drive Up
To 15 LSTTL Loads el ™ 20fvee
® Low Power Consumption, 80-uA Max Igc A1z 19]] OE2
® Typicaltog=12ns A2(]3 18]] Y1
® +6-mA Output Drive at 5V A3 4 17f1v2
® Low Input Current of 1 pA Max ﬁg E 2 1? % Q
® |nputs Are TTL-Voltage Compatible as 7 14[] Y5
® Data Flow-Through Pinout {All Inputs on A7 []s 13]] Y&
Opposite Side From Qutputs) As[lo 120 y7
GND 10 11 vs
description

. . . SN54HCTS541 . .. FK PACKAGE
These octal buffers and line drivers are designed (TOP VIEW)

to have the performance of the popular '"HC240
series devices and to offer a pinout with inputs and

3 z[3 83
outputs on opposite sides of the package. This

- : Lo /LU

arrangement greatly facilitates printed circuit 321 2019
board layout. A3 4 18] Y1
A4l s 1700 y2
The 3-state control gate is a 2-input NOR. If either As[]s 16[] v3
output-enable (OE1 or OEZ) input is high, all eight As[]7 15[] v4
outputs are in the high-impedance state. The INdIE 14[] ¥s

'HCT541 devices provide true data at the outputs. |2| |1£| 1112 I1_3|

WM O~ W

T . . L= > > >

logic diagram (positive logic) 5

OE1
o5z ¢ logic symbolT
1
O0E1T — I &
Al 2 I/ Y1 E 19 B EN
l OE2
| I
2 18
N—— Al > v Y1
3 17
To Seven Other Channels A2 Y2
4 16
A3 Y3
5 15
FUNCTION TABLE Ad Y4
(each buffer/driver) A5 6 14 Y5
INPUTS OUTPUT a6 — B ve
_— v 8 12
OE1 OE2 A A7 - - Y7
L L L L A —— | I L VN
L L H H
H X X z
X H X z T This symbal is in accordance with
ANSI/IEEE Std 91-1984 and |EC Publication 617-12.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date. Copyright - 2003, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments On products compliant to MIL-PRF-38535, all parameters are tested
warranty. Production p does not y include T unless otherwise noted. On all other products, production

testing of all parameters. l EXAS processing does not necessarily inelude testing of all parameters.
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1
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SN54HCT573, SN74HCT573
OCTAL TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

SCLS176E — MARCH 1984 — REVISED JULY 2003

Operating Voltage Range of 4.5V to 5.5V SN54HCT573 ... J OR W PACKAGE
® High-Current 3-State Outputs Drive Bus SN7AHCTST3 ... DB(!'I%VF\’LVI\III,E\';IV?! OR PW PACKAGE
Lines Directly or Up To 15 LSTTL Loads
® Low Power Consumption, 80-nA Max Igc CE I U 20[] Ve
® Typical tyg=21ns 102 191 1Q
® +16-mA Output Drive at5V gg O 18]l 58
® Low Input Current of 1 nA Max 4D E : 1; % 4Q
® Inputs Are TTL-Voltage Compatible 5D [| 5 15[] 5Q
® Bus-Structured Pinout 6D [}7 14]] 6Q
7D ] 13[) 7Q
description 8D ]9 12[] 8Q
These octal transparent D-type latches feature GND [} 10 nfILE
3-state outputs designed specifically for driving
highly capacitive or relatively low-impedance logic sym bolt
loads. The 'HCT573 devices are particularly
suitable for implementing buffer registers, /O —_ 1
- . . . OE —————1EN
ports, bidirectional bus drivers, and working "
registers. LE — &
2 1 - 19
While the latch-enable (LE) input is high, the 1D 1D L v 1Q
Q outputs respond to the data (D) inputs. When 2D 3 18 20
LE is low, the cutputs are latched to retain the data 3D 4 17 30
that was set up at the D inputs. 5 16
o 4D 4Q
A buffered output-enable (OE) input can be used sn _° LIS
to place the eight outputs in either a normal logic 6D 7 14 6
state (high or low logic levels) or the 8 13
high-impedance state. In the high-impedance [ 2 ¢
state, the outputs neither load nor drive the bus 8D ——— — 8Q
lines significantly. The high-impedance state and
increased drive provide the capability to drive bus T This symbol is in accordance with

lines without interface or pullup components ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

OE does not affect the internal operations of the latches.
Old data can be retained or new data can be entered
while the outputs are in the high-impedance state.

logic diagram (positive logic)

FUNCTION TABLE

— 1 (each latch)
OE
INPUTS OUTPUT

L M OE LE D Q
L H H H
¢ 19 14 L H L L
2

1D 1D L L L X Qo
l H X X z

v

N\ /

v

To Seven Other Channels

UNLESS OTHERWISE NOTED this document containg PRODUCTION Copyright & 2003, Texas Instruments Incorporated

DATA information current as of publication date. Produsts conform to i

specifications per the terms of Texas Instruments standard warranty,

Production pr ing does not r ily include testing of all EXAS
pram INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1
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SN54HCT574, SN74HCT574
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOPS
WITH 3-STATE OUTPUTS

SCLS177E - MARCH 1984 - REVISED AUGUST 2003

® Operating Voltage Range of 4.5V to 5.5V SN54HCT574 ...J OR W PACKAGE
® High-Current 3-State Noninverting Outputs SNT4HCTST4 ... Di’-r%‘g’vhllévv?’ OR PWPACKAGE
Drive Bus Lines Directly or Up To 15 LSTTL
Loads Gl ™ 20l vee
® Low Power Consumption, 80-uA Max Igc 1D [] 2 19]] 1Q
® Typical tpq=22ns 203 18]] 2Q
® +6-mA Output Drive at 5V 38 E : 1; % Zg
® Low Input Current of 1 tA Max 50 15 15[] 50
® Inputs Are TTL-Voltage Compatible 6D |7 14]] 6Q
® Bus-Structured Pinout 7D [Is 13]] 7Q
o 8D [lv 12]] 8Q
description GND 10 1] CcLK

These octal edge-triggered D-type flip-flops

feature 3-state outputs designed specifically for . t
bus driving. The '"HCT574 devices are particularly logic symbol
suitable for implementing buffer registers, /O — 1
ports, bidirectional bus drivers, and working OE 1 EN
registers. CLK ———— = C1

o . 2 1 C 19
The eight flip-flops enter data on the low-to-high 1D 1D > vb—— 10
transition of the clock {CLK) input. 2D Z :8 20
A buffered output-enable (OE) input can be used 3D L
to place the eight outputs in either a normal logic 4D 5 16 40
state (high or low logic levels) or the 5D 6 15 50
high-impedance state. In the high-impedance 7 14
state, the outputs neither load nor drive the bus 6D 3 13 6@
lines significantly. The high-impedance state and 7D . 12 7Q
increased drive provide the capability to drive bus 80 — L~ 8Q

lines without interface or pullup components.

t This symbal is in accordance with

OE does not affect the internal operations of the latches. ANSVIEEE Std 91-1984 and IEC Publication &17-12.

Old data can be retained or new data can be entered
while the outputs are in the high-impedance state.

logic diagram (positive logic)

; FUNCTION TABLE
S CD_ (each flip-flop)
INPUTS

1 OUTPUT

CLK OE CLK D Q

i L 1Q L L L

2
1D 1D v L HorL X Qo
H X X z
v
\ /
\'4

To Seven Other Channels

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

UNLESS OTHERWISE NOTED this document contains PRODUCTION Copyright < 2003, Texas Instruments Incorporated

DATA information current as of publication date. Products conform to i

specifications per the terms of Texas Instruments standard warranty.

Production pr ing does not ity include testing of all EXAS
P INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1
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A digitalis integralt aramkoroket gyarto jelentésebb cégek internetes
elérhetdsége:

Ezekrol a helyekrol tovabbi részletes adatlapok tolthetok le.

Texas Instruments: www.ti.com
Fairchild Semiconductor: www.fairchildsemi.com
National Semiconductor: www.national.com
Motorola: www.mot-sps.com
Philips: www.semiconductors.philips.com
N (R-PDIP-T*) PLASTIC DUAL-IN-LINE PACKAGE
16 PINS SHOWN
PINS **
DIM 14 16 18 20
0775 0.775 0.920 1.080
A AMAX | 4950) | (10.69) | 23.37)| (28.92)
16 9 A MIN 0.745 0.745 0.850 0.940
T (18.92) | (18,92) | (21,59)| (23,88)
0.260 (6,60 MS-100
D) ermi A vARIATION | A4 | BB | AC | AD
P e e iy e s g iy g
1 J L 8
0.070 (1,78)
0.045 (1,14) A
0.045 (1,14) 0.325 §8,26!
—P _ ' 7 0.020 (0,51) MIN —
r_ 0.030 {0,76) (0.51) 0.300 (7,62)

\ ¥ 0.015 (0,38)
T 0.200 (5,08) MAX Gauge Plane

¢ Seating Plane
’ *

A
b ? 0.125 (3,18) MIN 0.010 (0,25) NOM
o] 030 t002 max o
0.021 (0,53)
> 0.015 (0,38)
[©]0.010 (025 @] 2

r_---_.

(

. ¢ 14/18 PIN ONLY A
SN U 20 pinvendor option

4040049/E 12/2002

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

& Falls within JEDEC MS-001, except 18 and 20 pin minimum body Irngth (Dim A).
ﬂ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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