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Verflugbare Digital-Bausteine

Bezeichnung

Funktion

Bezeichnung

Funktion

B4

bzeichnung

Fu nktion

SN74LS00

4 x NAND mit je 2

SN74LS32

4 x OR mit je 2 Eingangen

SN74LS139

2 Bit Bin.Dekoder, DEMUX

Eingéangen 2zu4
SN74LS02 4 x NOR mit je 2 SN74LS51 | AND / NOR - Kombination SN74L151 8 zu 1 Multiplexer
Eingédngen
SN74LS04 6 x Inverter SN74LS55 | AND / NOR - Kombination SN74L161 Synchr.prog. 4-Bit
Bin.Zahler,Clr
SN74LS08 A e 2 SN74LS74 Dual-D-Flip-Flop SN74LS175 | Quad, synchr. D-Flip-Flop
ingangen
SN74LS10 3x NAND mitje 3 SN74LS85 4 Bit Vergleicher SN74LS260 2x NOR mitje 5
Eingédngen Eingédngen
SN74LS11 SHATD e S SN74LS86 4 x EXOR mitje 2 SN74LS393 |Asynchr. 4 Bit Binarzahler
ingangen Eingangen
SN74LS14 . 6 x Inverter, SN74LS125 | 4Bus'leitungs-treiber, SN74LS573 8-Bit Latch
chmitt-Trigger tristate
SN74LS20 2 x NAND mit je 4 SN74LS126 | *Bus'leitungs-treiber, GAL16VS8 | Siebensegment-Dekoder
Eingangen tristate
SN74LS21 2 x AND mitje 4 SN74LS133 1 X NAND mit je 13
Eingédngen Eingédngen
SN74LS27 3xNOR mitje 3 SN74LS136 4 x EXOR mitje 2
Eingéngen Eingédngen
SN74LS30 1x NANP mit je 8 SN74LS138 3 Bit Bin.Dekoder, DEMUX
Eingangen 3zu8

Stand : 21.10.2015

Stefan Konrath




SN5400, SN54LS00, SN54S00
SN7400, SN74LS00, SN74S00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SDLS025B - DECEMBER 1983 - REVISED OCTOBER 2003

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

Package Options Include Plastic
Small-Outline (D, NS, PS), Shrink

Small-Outline (DB), and Ceramic Flat (W)
Packages, Ceramic Chip Carriers (FK), and
Standard Plastic (N) and Ceramic (J) DIPs

SN5400. .. J PACKAGE

(TOP VIEW)
1A[1 U14:|VCC
1B []2 13]] 4B
1Y I3 12]] 4A
2A []4 1]] ay
2B []s 10[] 3B
2Y [le o] 3A

GND []7 8]l 3y

SN5400 . .. W PACKAGE

(TOP VIEW)
1A |4 ~ 14[] ay
1B []2 13]] 4B
1Y I3 12]] 4A

Vee [l4 11|] GND
2y s 10]] 3B
2A |6 9l] 3A
2B [|7 8]l 3y

description/ordering information

® Also Available as Dual 2-Input
Positive-NAND Gate in Small-Outline (PS)
Package

SN74LS00, SN74S00 . . . PS PACKAGE
(TOP VIEW)

U

] Vee
] 2B
] 2A
] 2y

1A (]
1B ]
1Y ]
GND []

A WO N =
a o N o©

SN54L.S00, SN54S00 . . . FK PACKAGE

(TOP VIEW)
o
0

222909

/ LIJLJLJLJL]

3 21 2019
1Y :|4 18] | 4A
NC[]s 17[I NC
2A[]s 16[] 4Y
NC[]7 15[] NC
2B []s 14[] 3B

910 11 12 13

o I o o i §

>0 0> <

(QV % Z om0

NC - No internal connection

These devices contain four independent 2-input NAND gates. The devices perform the Boolean function

Y =AeBorY =A + B in positive logic.

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

andard warrant

Prod ing does not ily include

testing of all pararﬁelers.

Copyright © 2003, Texas Instruments Incorporated

i On products compliant to MIL-PRF-38535, all parameters are tested
I unless otherwise noted. On all other products, production
EXAS pi ing does not ily include testing of all parameters.
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SN5400, SN54LS00, SN54S00
SN7400, SN74LS00, SN74S00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SDLS025B - DECEMBER 1983 - REVISED OCTOBER 2003

description/ordering information (continued)

ORDERING INFORMATION

Ta PACKAGE! PARTNUMBER |  MARKING
SN7400N SN7400N
PDIP - N Tube SN74LSO0N SN74LSO0N
SN74S00N SN74S00N
Tube SN7400D
Tape and reel SN7400DR 7400
Tube SN74LS00D
soie-b Tape and reel SN74LS00DR LS00
0°C to 70°C Tube SN74S00D
Tape and reel SN74S00DR S00
SN7400NSR SN7400
SOP - NS Tape and reel SN74LSO00NSR 74LS00
SN74S00NSR 74S00
SN74LS00PSR LS00
SOP - PS Tape and reel SN74S00PSR 500
SSOP - DB Tape and reel SN74LS00DBR LS00
SNJ5400J SNJ5400J
CDIP - J Tube SNJ54L.S00J SNJ54LS00J
SNJ54S00J SNJ54S00J
) 3 SNJ5400W SNJ5400W
SECIC ey W Tube SNJ54LS00W SNJ54LS00W
SNJ54S00W SNJ54S00W
SNJ54LS00FK SNJ54LS00FK
LCCC - FK Tube
SNJ54S00FK SNJ54S00FK

T Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines

are available at www.ti.com/sc/package.

FUNCTION TABLE
(each gate)

INPUTS OUTPUT
A B Y
H H L
L X H
X L H

logic diagram, each gate (positive logic)

D =l

%‘ TEXAS
INSTRUMENTS
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SN5400, SN54LS00, SN54S00
SN7400, SN74LS00, SN74S00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SDLS025B - DECEMBER 1983 - REVISED OCTOBER 2003

schematic
00
Vce
4KQ 130 Q
A—o
B— Y
1 kQ
GND
’LS00
Vce
20 kQ 8 kQ 120 Q
A (& PPy
I J\k
12 kQ — Y
a 4 kQ
A ]
r‘
v
7? [ 500 Q 250 Q
[
A
1.5 kQ 3kQ T
TS GND

GND

Resistor values shown are nominal.

*’:‘ TEXAS
INSTRUMENTS
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SN5400, SN54LS00, SN54S00
SN7400, SN74LS00, SN74S00

QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SDLS025B - DECEMBER 1983 - REVISED OCTOBER 2003

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

Supply voltage, Voo (S8 NOte 1) ... 7V
Input voltage: 00, SO0 . .. .ot 55V
LS00 ot 7V

Package thermal impedance, 0 (see Note 2): Dpackage ..., 86°C/W
DB package . ........oiiiiiiiiiiiiia 96°C/W

Npackage .........ccoiiiiiiiiiii . 80°C/W

NS package .........cciiiiiiiiiiii.. 76°C/W

PSpackage ...........ciiiiiiiiii 95°C/W

Storage temperature range, Tgtg - ..........

T 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.

recommended operating conditions (see Note 3)

SN5400 SN7400
MIN NOM MAX| MIN NOM MAX UNIT
Vce Supply voltage 4.5 5 55| 4.75 5 525 \Y
VIH High-level input voltage 2 2 \Y
VL Low-level input voltage 0.8 0.8 \
IoH High-level output current -0.4 -0.4 mA
loL Low-level output current 16 16 mA
TA Operating free-air temperature -55 125 0 70 °C

NOTE 3: All unused inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

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

otherwise noted)

SN5400 SN7400
PARAMETER TEST CONDITIONS# MIN TYPS MAX| MIN TYPS MAX UNIT
VK Vce = MIN, I|=-12mA -1.5 -1.5 \Y
VOH Vce = MIN, ViL=0.8YV, loH =-0.4 mA 2.4 3.4 2.4 3.4 \Y
VoL Vce = MIN, VIH=2V, loL =16 mA 0.2 0.4 0.2 0.4 \Y
1] Vce = MAX, V=55V 1 1 mA
IIH Vce = MAX, V=24V 40 40 uA
L Vce = MAX, V=04V -1.6 -1.6 mA
IosT Ve = MAX -20 -55( -18 -55| mA
IccH Vce = MAX, Vi=0V 4 8 4 8 mA
lccL Vce = MAX, V=45V 12 22 12 22 mA

¥ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

§ All typical values are at VoG = 5 V, Ta = 25°C.
' Not more than one output should be shorted at a time.

%‘ TEXAS
INSTRUMENTS
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SN5400, SN54LS00, SN54S00
SN7400, SN74LS00, SN74S00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SDLS025B - DECEMBER 1983 - REVISED OCTOBER 2003

switching characteristics, Voo =5V, Tp = 25°C (see Figure 1)

SN5400
FROM TO SN7400
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS UNIT
MIN TYP MAX
It 11 22
PLA AorB Y R =400 Q, CL=15pF ns
tPHL 7 15
recommended operating conditions (see Note 4)
SN54LS00 SN74LS00 UNIT
MIN NOM MAX| MIN NOM MAX
Vce Supply voltage 4.5 5 55| 4.75 5 525 \%
VIH High-level input voltage 2 2 V
VIL Low-level input voltage 0.7 0.8 \
IoH High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
TA Operating free-air temperature -55 125 0 70 °C

NOTE 4: All unused inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

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

SN54LS00 SN74LS00
PARAMETER TEST CONDITIONST MIN TYPf MAX MIN TYPE MAX UNIT
ViK Ve = MIN, l|=-18 mA -15 15| Vv
VOH VGG = MIN, ViL = MAX, IOH = -0.4 mA 25 34 27 34 \%
loL = 4 mA 025 0.4 025 04
Vou Vee = MIN, Vin=2V loL = 8mA 035 05| ¥
I VGG = MAX, V=7V 0.1 01| mA
IH Ve = MAX, V) =27V 20 20| uA
m Ve = MAX, Vi =04V -0.4 -0.4| mA
los$ Ve = MAX -20 -100 [ -20 -100 [ mA
ICCH Vce = MAX, V=0V 0.8 1.6 0.8 1.6 mA
IccL Vce = MAX, V=45V 2.4 4.4 2.4 4.4 mA
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
¥ All typical values are at Voo = 5V, Ta = 25°C.
§ Not more than one output should be shorted at a time.
switching characteristics, Voo =5V, Tp = 25°C (see Figure 1)
SN54LS00
PARAMETER (I';\IRPC:J“'III') (ou.;gun TEST CONDITIONS SN74LS00 UNIT
MIN TYP MAX
PLH AorB Y RL =2 kQ, CL=15pF o s ns
tPHL 10 15

*5‘ TEXAS
INSTRUMENTS
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SN5400, SN54LS00, SN54S00
SN7400, SN74LS00, SN74S00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SDLS025B - DECEMBER 1983 - REVISED OCTOBER 2003

recommended operating conditions (see Note 5)

SN54S00 SN74S00

MIN NOM MAX MIN NOM MAX UNIT
Vce Supply voltage 4.5 5 55| 4.75 5 525 \%
VIH High-level input voltage 2 2 \%
VIL Low-level input voltage 0.8 0.8 \
loH High-level output current -1 -1 mA
loL Low-level output current 20 20 mA
TA Operating free-air temperature -55 125 0 70 °C

NOTE 5: All unused inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

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

+ SN54S00 SN74S00
PARAMETER TEST NDITION UNIT
sTco ONS MIN TYPF MAX| MIN TYPF MAX
ViK Vee = MIN, I =-18 mA -1.2 12| Vv
VOH Vce = MIN, ViL=0.8YV, loH=-1mA 25 3.4 2.7 3.4 \Y
VoL Vee = MIN, ViH=2V, loL = 20 mA 0.5 05| Vv
Iy Vee = MAX, Vi=55V 1 1] mA
IH Vee = MAX, Vi=27V 50 50| WA
L Vce = MAX, V| =0.5V -2 -2 mA
los® Voo = MAX -40 -100| -40 -100| mA
ICCH Vce = MAX, V=0V 10 16 10 16 mA
IccL Vce = MAX, V=45V 20 36 20 36 mA
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
¥ All typical values are at Vo = 5V, Ta = 25°C.
§ Not more than one output should be shorted at a time.
switching characteristics, Voc =5V, Tp = 25°C (see Figure 1)
FROM 0 SN54S00
SN74S00
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS UNIT
MIN TYP MAX
t 3 4.5
PLA AorB Y Rp =280 Q, CL=15pF ns
tPHL 3 5
tPLH 4.5
AorB \% RL=280Q,  C|=50pF ns
tPHL 5
3 1,
EXAS
INSTRUMENTS
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SN5400, SN54LS00, SN54S00
SN7400, SN74LS00, SN74S00
QUADRUPLE 2-INPUT POSITIVE-NAND GATES

SDLS025B - DECEMBER 1983 - REVISED OCTOBER 2003

PARAMETER MEASUREMENT INFORMATION

SERIES 54/74 DEVICES
Vce
Test Rp
Test v Point S1
Point cC
From Output
Vce Under Test (see Note B)
RL CL
From Output RL (see Note A) [
Under Test (see Note B) From Output Test
cL Under Test Point =

(see Note A) T

LOAD CIRCUIT
FOR 2-STATE TOTEM-POLE OUTPUTS

High-Level

Pulse 15V 15V

\ \

—— ty —

\

Low-Level 15V 1.5V
Pulse
VOLTAGE WAVEFORMS
PULSE DURATIONS
fffff 3V

Input 1.5V 15V

In-Phase
Output
(see Note D)

\ \
tPHL — 4P F—"P tPLH

Out-of-Phase ‘

VoH
Output 15V 15V
(see Note D) ——— VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: CL includes probe and jig capacitance.

A
B. All diodes are 1N3064 or equivalent.
C

CL
(see Note A) I g S2

LOAD CIRCUIT
FOR OPEN-COLLECTOR OUTPUTS

LOAD CIRCUIT
FOR 3-STATE OUTPUTS
Timing 3V
Input 15V
PR ov
<4—P— th
tsy —¢—> \
Dat \ ———3V
ata 15V 15V
Input
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
Output
Control
(low-level
enabling)

1P2Lﬂ? > [¢—tpz

\ ||
Waveform 1 ‘ || =15V
(see Notes C | 1.5V \
and D) ‘ | 71*\/07- VoL +05V
\ \

tpzH —¥ }F —» |4 tpHz

\
Waveform 2 | —or VoH-05V
(see Notes C 15V _
and D) 15V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS

. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
D. S1 and S2 are closed for tp| H, tPHL, tPHZ, and tp_z; S1 is open and S2 is closed for tpzp; S1 is closed and S2 is open for tpz|_.
E. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zg = 50 Q; t; and t< 7 ns for Series
54/74 devices and ty and tf < 2.5 ns for Series 54S/74S devices.
F. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuits and Voltage Waveforms

*’:‘ TEXAS
INSTRUMENTS
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SDLS027

SN5402, SN54LS02, SN54502,
SN7402, SN74LS02, SN74502
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

DECEMBER 1983—REVISED MARCH 198B

® 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-
NOR gates.

The SN5402, SN54LS02, and SN54S02 are
characterized for operation over the full military
temperature range of —55°C to 125°C. The
SN7402, SN74LS02, and SN74502 are
characterized for operation from 0°C to 70°C.

FUNCTION TABLE (each gate)

INPUTS | OUTPUT
A & v
H X L
X H L
L L H
logic symbolt
1a—2 1 1 (1)
v
B a!
5)
2A
16) sz
2B
(8)
3A
o 01
3B
an 111
— Bais
48 {12}

TThis symbol is in accordance with ANSI/IEEE Std. 21-1984 and
IEC Publication 617-12.
Pin numbers shown are for D. J. and N packages.

logic diagram (positive logic)

Y - A-Bar¥ — A + 8

SN§402 . . . J PACKAGE
SN54LS02, SN54502 . . . J OR W PACKAGE
SN7402 ... N PACKAGE
SN74LS02, SN74S02 ... D OR N PACKAGE

[TOP VIEW}

1wy th Uha Vee
1A 2 130 4Y
18 O3 12[] 4B
2Y {a 11[] 4A
2A s 10]3Y
2B s q[] 3B
GND []7 s[] 3A

SN5402 ... WPACKAGE

{TOP VIEW)
1iah Uahay
1802 13[] 4B
1y Os 1200 4A

Vee Qe - 111 GND
2Y s 0] 38
2a(s  of13A
2B [ a[] 3Y

SNE4LS02, SN54S02 . . . FK PACKAGE
(TOP VIEW)

NC - No internal connection

PRODUCTION DATA documents comain infarmation
current a3 of publication date, Praducts conform to

specifications per the terms of Taxas Instruments TE

INSTRUMENTS

standsrd warranty. Production processing does nat
ily include ing of 8ll parametars.

s
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SN5402, SN54LS02, SN54S502,
SN7402, SN74LS02, SN74502
QUADRUPLE 2-{NPUT POSITIVE-NOR GATES

schematics {each gate)

‘02
; Ve
4k 1.6k52 ¢ 130 £2
INPUTS | ,--+
A l A !
QUTPUT
v
4 k(2
B d j /
182
A ——V\—¢
e GND
‘Ls0Z ‘502
t 2 vee +—Vee
£
20 k1 8kl 1200 3 2.8 k82 0.9k{1e 50
1
INPUTS ' INFUTS
7 " 1
10 k§2 3.5 k2
. akf? 328k0 lﬂJTfPUT
220 k82 . OUTRUT
B {4-1 B— L~
'y 10 k2 r/ *
'y 4 » J*\ 500 {2 ¢ 250 (2 J‘ﬁ
15k23 3k
> J: o GND
+— & GND

P

Resistor values shown are nominal.

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

Supply voltage, VCC (see Note 1) . . . . L. L e 7V
Input voltage: "02, "SOZ . . . ... e e e e 55V
M T 7V

Off-state output vOILagE . . . . .. . . i e e e e e e 7V
Operating free-air temperature range: SNB4" . .. ..... .. . ... ... ... ... ... —-55°C to 125°C
SNZA e e 0°C to 70°C

Storage temperature TANGE .. . . . ... . oo vttt it it e s

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

TEXAS ‘t’?
INSTRUMENTS
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SN5402, SN7402
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

recommended operating conditions

SN5402 SN7402
UNIT

MIN NOM MAX | MIN NOM MAX
Voo  Suppiy voitage 45 5 g5.5 4.75 5 5.25
V|4 High-level input voliage 2 2
VL Low-level input voltage o8 08
lgpH High-level cutput current —0.4 —-0.4 mA
lgL Low-level output current 16 16 maA
TA Qperating free-air temperature - 55 125 Q 70 “a

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

PARAMETER TEST CONDITIONS T SNEa02 oN7a02 UNIT

MIN TYPt MAX | MIN TYPE MaX

ViK Voo =MIN, =~ 12mA —15 - 1.5

VOH Voo = MIN, ViL=08vV, IpH=-0.4mA 2.4 3.4 2.4 3.4

VoL Ve = MIN, Vig=2V, lgL =18 mA 0.2 0.4 0.2 0.4 v

i Voo =MAX, V=55V T 1] ma

HH Voo = MAX, Vy=24V 40 40 A

[{TH Voo = MAX, V=04V -1.6 — 1.6 mA,

los§ Ve = MAX - 20 —-55 | —18 — 55 mA

ICCH Voo = MAX, Vi=0v 8 16 8 16 mA

lecL Voo = MAX, See Note 2 14 27 14 27 mA

1 For conditions shown as MIN or MAX, use the appropriata value specifiad under recommaended oparating conditions.
T All typical values are at Ve = BV, Ty = 259C.

§ Not more than one output should be shorted at a time.

NQTE 2: Qnainput at 4.5 V, all others at GND.

switching characteristics, Yog =5 V, Ta = 26°C (see note 3)

FROM TO
PARAMETER TEST CONDITICNS MIN TYP MAX UNIT
{INPUT) {DUTPUT)
tPLH 12 22 ns
AorB Y R =400 2, CL=15pF
TPHL 8 15 ns

NOTE 3: Load circuits and valtage waveforms are shown in Section 1.

-{i’
TeExas
INSTRUMENTS
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SN54LS02, SN74LS02 :
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

recommended operating conditions

SN54LS02 SN74LS02
UNIT

MIN NOM MAX | MIN NOM MAX
Ve Supply voitage 4.5 5 55 | 4.75 5 6.2%
V|4 High-level input voltage 2 pod
V)L Low-ievel input voitage 0.7 0.8
lon High-levei output current -0.4 — 0.4 ma
IOL Low-level output current 4 B mA
Ta  Operating free-air temperature - 55 128 o] 70 °c

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

SN54L502 SN74LS02
PARAMETER TEST CONDITIONS T UNIT
MIN TYP: MAX | MIN TYP$ MAX
Vi Ve = MIN, lj=—18mA — 1.8 - 1.5
VoH Voo = MIN, VL = MAX, lon = — 0.4 mA 25 34 2.7 3.4
Voo = MIN, ViH=2V, loL =4 mA 0.256 0.4 0.25 0.4
YoL v
Vee = MIN, VIiH=2V, loL =8 mA Q.36 D.5
1 Vee = MAX, V=7V a.1 0.1 ma
IH Veg=MAX, V=27V 20 20 uA
L Voo = MAX, V=04V -04 -04 | mA
los§ Voo = MAX - 20 —100 | —- 20 - 100 ma
lecH Ve =MAX, V=0V 1.6 3.2 1.6 3.2 mA
lecL Voo = MAX, See Note 2 2.8 5.4 2.8 5.4 mA
t For conditions shown as MIN or MA X, use the appropriate value specifiad under recommended operating canditions,
1+ All typical values are at Ve = B V, T = 26°C
§ Not more than one output should be shorted at a time, and the duration of the shart-circuit should not exceed one second.
NOTE 2: Ona input at 4.5 V, all others at GND.
switching characteristics, Voc =5 V, TA = 25°C (see note 3)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) {QUTPUT)
tPLH 10 15 ns
AorB Y RL =2k8, CL=18pF
IPPHL 10 15 ns

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

TEXas *ﬂi
INSTRUMENTS
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SN54502, SN74502
QUADRUPLE 2-INPUT POSITIVE-NOR GATES

recommended operating conditions

SN54S02 SN74502
UNIT
MIN NOM MAX | MIN NOM MAX

Voo Supply voltage 4.5 8 5.5 | 4.75 5 6.6 \'
Viq High-levei input voltage 2 2

Vi Low-level input voltage 0.8 0.8 v
loH High-level output current -1 —1 mA
loL  Low-levei output current 20 20 maA,
Ta Qperating free-air temperature - hb 126 0 70 °c

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

SNG4502 SN74802
PARAMETER TEST CONDITIONS 1 UNIT
MIN TYP: MAX |MIN TYP} MAX
Vi Vee = MIN, Iy = =18 mA —-1.2 -1.2 A
Yor Ve = MIN, ViL=08YV, Igy=—1mA 25 3.4 2.7 34
Vol Voo = MIN, VIH=2V, oL = 20 mA 05 05 v
Iy Voo =MAX, V=55V i 1 mA
IH Voo =MAX, V=27V 50 50 HA
e Ve = MAX, V=05V -2 -2 mA
los§ Ve = MAX —40 —100 —-40 100 | mA
lecH Vg = MAX, V=0V 17 29 17 29 mA
lceL Voo = MAX, See Note 2 26 45 26 45 mA
t For conditions shewn as MIN or MAX, use tha appropriate vaiue specified undar racommended operating conditions.
t All typical values are at Vo =5V, Ty = 25°¢,
§ Not more than one gutput should be shorted at a time, and the duration of the short-circuit should not axceed ane second.
NOTE 2: Oneinputat4.5 V, all others at GND.
switching characteristics, Vo =5 V, Ta = 25°C (see note 3)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX unNIT
{INPUT) (CQUTPUT)
tPLH a5 £S5 ns
AL =2800, C_ =160oF
tPHL 3.5 5.5 ns
AorB Y
tPLH 5 ns
R =2804, C=50pF
tPHL 5 ns

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish  MSL Peak Temp Op Temp (°C) Top-Side Markings Samples
@ Drawing Qty @ ) )
JM38510/00401BCA ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type 55 to 125 JM38510/ Sarmples
00401BCA J=mp e
JM38510/00401BDA ACTIVE CFP w 14 1 TBD A42 N / A for Pkg Type 55 to 125 JM38510/ s mples
00401BDA J=mp e
JM38510/00401BDA ACTIVE CFP w 14 1 TBD A42 N / A for Pkg Type 55 to 125 JM38510/ s mples
00401BDA J=mp e
JM38510/07301BCA ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type 55 to 125 JM38510/ P
07301BCA
JM38510/07301BCA ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type -55 to 125 JM38510/ s mples
07301BCA =mp e
JM38510/07301BDA ACTIVE CFP w 14 1 TBD A42 N / A for Pkg Type -55 to 125 JM38510/ s mples
07301BDA =mp e
JM38510/07301BDA ACTIVE CFP w 14 1 TBD A42 N / A for Pkg Type 55 to 125 JM38510/ PE—
07301BDA
JM38510/30301B2A ACTIVE Lcce FK 20 1 TBD POST-PLATE N/ A for Pkg Type 55 to 125 JM38510/ PE—
30501598
JM38510/30301B2A ACTIVE Lcce FK 20 1 TBD POST-PLATE N/ A for Pkg Type 55 to 125 JM38510/ P
30301B2A 22mp-2
JM38510/30301BCA ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type 55 to 125 JM38510/ P
30301BCA e
JM38510/30301BCA ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type 55 to 125 JM38510/
30301BCA e
JM38510/30301BDA ACTIVE CFP w 14 1 TBD A42 N / A for Pkg Type 55 to 125 JM38510/
30301BDA J=mp e
JM38510/30301BDA ACTIVE CFP w 14 1 TBD A42 N / A for Pkg Type 55 to 125 JM38510/ Sarmples
30301BDA J=mp e
JM38510/30301SCA ACTIVE CDIP J 14 25 TBD A42 N / A for Pkg Type 55 t0 125 JM38510/ s mples
30301SCA Sk
JM38510/30301SCA ACTIVE CDIP J 14 25 TBD A42 N / A for Pkg Type 55 to 125 JM38510/ P
3030150
JM38510/30301SDA ACTIVE CFP w 14 1 TBD A42 N / A for Pkg Type 55 to 125 JM38510/ P
30301SDA
JM38510/30301SDA ACTIVE CFP w 14 1 TBD A42 N / A for Pkg Type -55 to 125 JM38510/ o mnles
30301SDA =mp e
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http://www.ti.com/product/SN54S02?CMP=conv-poasamples#samplebuy
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http://www.ti.com/product/SN54LS02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS02-SP?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS02-SP?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS02-SP?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS02-SP?CMP=conv-poasamples#samplebuy
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Orderable Device Status Package Type Package Pins Package EcoPlan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Top-Side Markings Samples
@ Drawing Qty @ 3) 4
M38510/00401BCA ACTIVE cDIP J 14 1 TBD A42 N/Afor Pkg Type  -55to 125 JIM38510/
00401BCA =3mp e
M38510/00401BCA ACTIVE cDIP J 14 1 TBD A42 N/Afor Pkg Type  -55to 125 JM38510/ Sarmoles
00401BCA =3mp e
M38510/00401BDA ACTIVE CFP W 14 1 TBD A42 N/Afor Pkg Type  -55to 125 JIM38510/ Sarmoles
00401BDA 22mp-2
M38510/00401BDA ACTIVE CFP w 14 1 TBD A42 N/Afor Pkg Type  -55to 125 JIM38510/
00401BDA 22mp-2
M38510/07301BCA ACTIVE cDIP J 14 1 TBD A42 N/Afor Pkg Type  -55to 125 JIM38510/ PE—
07301BCA e
M38510/07301BCA ACTIVE cDIP J 14 1 TBD A42 N/Afor Pkg Type  -55to 125 IM38510/ -
07301BCA e
M38510/07301BDA ACTIVE CFP w 14 1 TBD A42 N/Afor Pkg Type  -55to 125 IM38510/ -
07301BDA J=mp e
M38510/07301BDA ACTIVE CFP w 14 1 TBD A42 N/Afor Pkg Type  -55to 125 IM38510/
07301BDA J=mp e
M38510/30301B2A ACTIVE Lcce FK 20 1 TBD POST-PLATE  N/AforPkgType  -55t0 125 JIM38510/ —
30301B2A s
M38510/30301B2A ACTIVE Lcce FK 20 1 TBD POST-PLATE  N/Afor Pkg Type  -55t0 125 IM38510/ —
30301B2A s
M38510/30301BCA ACTIVE cpIP J 14 1 TBD A42 N/Afor Pkg Type  -55to 125 JIM38510/ —
30301BCA s
M38510/30301BCA ACTIVE cpIP J 14 1 TBD A42 N/Afor Pkg Type  -55to 125 IM38510/
30301BCA =3P 2
M38510/30301BDA ACTIVE CFP W 14 1 TBD A42 N/Afor Pkg Type  -55to 125 IM38510/ Sarmoles
30301BDA =3mp e
M38510/30301BDA ACTIVE CFP w 14 1 TBD A42 N/Afor Pkg Type  -55to 125 JM38510/ Sarmoles
30301BDA =3mp e
M38510/30301SCA ACTIVE cDIP J 14 25 TBD A42 N/Afor Pkg Type  -55to 125 JM38510/ Sarmoles
30301SCA =3P
M38510/30301SCA ACTIVE cpIP J 14 25 TBD A42 N/Afor Pkg Type  -55to 125 JIM38510/
30301SCA 22mp-2
M38510/30301SDA ACTIVE CFP w 14 1 TBD A42 N/Afor Pkg Type  -55to 125 JIM38510/ PE—
30301SDA e
M38510/30301SDA ACTIVE CFP W 14 1 TBD A42 N/Afor Pkg Type  -55to 125 IM38510/ -~
30301SDA e
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http://www.ti.com/product/SN54S02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS02-SP?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS02-SP?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS02-SP?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS02-SP?CMP=conv-poasamples#samplebuy
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp  Op Temp (°C) Top-Side Markings Samples
@ Drawing Qty @ 3) 4
SN5402J ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type -551t0 125 SN5402]
Samples
SN5402J ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type -55t0 125 SN5402J
SN54L.502J ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type -5510 125 SN541.502J Garnplng
SN54LS02J ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type -55t0 125 SN54L.S02J Samples
SN54S02J ACTIVE CcDIP J 14 1 TBD A42 N/ A for Pkg Type -55t0 125 SN54502J
Samples
SN54S02J ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type -55t0 125 SN54S02J
Samples
SN7402N ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N / A for Pkg Type 0to 70 SN7402N Samples
(ROHS) = =
SN7402N ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type 0to 70 SN7402N o
(ROHS) = =
SN7402N3 OBSOLETE PDIP N 14 TBD Call Tl Call Tl 0to 70
SN7402N3 OBSOLETE PDIP N 14 TBD Call Tl Call Tl 0to 70
SN7402NE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type Oto 70 SN7402N
(RoHS) s
SN7402NE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type 0to 70 SN7402N
(ROHS) = =
SN74LS02D ACTIVE SOIC D 14 50 Green (RoHS  CU NIPDAU  Level-1-260C-UNLIM 0to 70 LS02 Samples
& no Sb/Br) = =
SN74LS02D ACTIVE SOIC D 14 50 Green (RoHS  CU NIPDAU  Level-1-260C-UNLIM 0to 70 LS02 Samples
& no ShiBr) - -
SN74LS02DE4 ACTIVE SOIC D 14 50 Green (RoOHS  CU NIPDAU  Level-1-260C-UNLIM 0to 70 LS02 Samples
& no Sh/Br) - -
SN74LS02DE4 ACTIVE soIC D 14 50 Green (RoOHS  CUNIPDAU  Level-1-260C-UNLIM 0to 70 LS02
& no ShiBr) - -
SN74LS02DG4 ACTIVE soiC D 14 50 Green (RoHS  CUNIPDAU  Level-1-260C-UNLIM 0to 70 LS02 o
& no Sh/Br) - -
SN74LS02DG4 ACTIVE soIC D 14 50 Green (ROHS  CUNIPDAU  Level-1-260C-UNLIM 0to 70 LS02 camples
& no Sh/Br) e
SN74LS02DR ACTIVE soIC D 14 2500 Green (RoHS CUNIPDAU Level-1-260C-UNLIM 0to 70 LS02
& no Sh/Br) B
SN74LS02DR ACTIVE SQOIC D 14 2500 Green (RoHS  CUNIPDAU  Level-1-260C-UNLIM 0to70 LS02 Samples
& no Sh/Br) = =
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http://www.ti.com/product/SN54LS02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN7402?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN7402?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN7402?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN7402?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS02?CMP=conv-poasamples#samplebuy
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp  Op Temp (°C) Top-Side Markings Samples
@ Drawing Qty @ 3) 4
SN74LS02DRE4 ACTIVE SoIC D 14 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 LS02
& no Sh/Br) s
SN74LS02DRE4 ACTIVE SoIC D 14 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM O0to 70 LS02 D
& no Sb/Br) s
SN74LS02DRG4 ACTIVE SoIC D 14 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 LS02 D
& no Sb/Br) s
SN74LS02DRG4 ACTIVE SOIC D 14 2500 Green (RoHS  CU NIPDAU Level-1-260C-UNLIM 0to 70 LS02
& no Sb/Br) s
SN74LS02J OBSOLETE CDIP 14 TBD Call Tl Call Tl 0to 70
SN74LS02J OBSOLETE CDIP J 14 TBD Call Tl Call Tl Oto 70
SN74LS02N ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N / A for Pkg Type 0to 70 SN74LS02N
(RoHS) e
SN74LS02N ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N / A for Pkg Type 0to 70 SN74LS02N Samples
(RoHS) B
SN74LS02N3 OBSOLETE PDIP N 14 TBD Call Tl Call Tl Oto 70
SN74LS02N3 OBSOLETE PDIP N 14 TBD Call Tl Call Tl 0to 70
SN74LS02NE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type Oto 70 SN74LSO02N Samples
(ROHS) = =
SN74LS02NE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type Oto 70 SN74LS02N Samples
(ROHS) = =
SN74LS02NSR ACTIVE SO NS 14 2000 Green (RoHS CUNIPDAU  Level-1-260C-UNLIM 0to 70 74LS02
& no Sh/Br) E ]
SN74LS02NSR ACTIVE SO NS 14 2000 Green (RoHS CUNIPDAU  Level-1-260C-UNLIM 0to 70 74L.S02
& no Sh/Br) E ]
SN74LS02NSRG4 ACTIVE SO NS 14 2000 Green (RoHS CUNIPDAU  Level-1-260C-UNLIM 0to 70 74L.S02 Samples
& no Sh/Br) e
SN74LS02NSRG4 ACTIVE SO NS 14 2000 Green (RoHS CUNIPDAU  Level-1-260C-UNLIM 0to 70 74L.S02 Samples
& no Sh/Br) B
SN74S02D ACTIVE SoIC D 14 50 Green (RoHS  CU NIPDAU Level-1-260C-UNLIM O0to 70 S02
Samples
& no Sh/Br)
SN74S02D ACTIVE SoIC D 14 50 Green (RoHS  CU NIPDAU Level-1-260C-UNLIM Oto 70 S02
Samples
& no Sh/Br)
SN74S02DE4 ACTIVE SoIC D 14 50 Green (RoHS  CU NIPDAU Level-1-260C-UNLIM Oto 70 S02 o
Samples
& no Sh/Br)
SN74S02DE4 ACTIVE SOoIC D 14 50 Green (RoHS  CU NIPDAU Level-1-260C-UNLIM 0to 70 S02 Samples
& no Sh/Br) = =
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Orderable Device Status Package Type Package Pins Package EcoPlan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Top-Side Markings Samples
@) Drawing Qty @ @) @)
SN74S02DG4 ACTIVE SoIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 S02
Samples
& no Sh/Br)
SN74S02DG4 ACTIVE SoIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 S02 o
Samples
& no Sh/Br)
SN74S02DR OBSOLETE SOIC D 14 TBD Call Tl Call Tl Oto 70
SN74S02DR OBSOLETE SoIC D 14 TBD Call Tl Call Tl 0to 70
SN74S02N ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type 0to 70 SN74S02N Narnples
(ROHS) = =
SN74S02N ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N / A for Pkg Type 0to 70 SN74S02N Narnples
(ROHS) = =
SN74S02N3 OBSOLETE PDIP N 14 TBD Call Tl Call Tl 0to 70
SN74S02N3 OBSOLETE PDIP N 14 TBD Call Tl Call Tl 0to 70
SN74S02NE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type 0to 70 SN74S02N Samples
(ROHS) = =
SN74S02NE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type 0to 70 SN74S02N
(ROHS) = =
SNJ5402J ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type -55t0 125 SNJ5402J Samples
SNJ5402J ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type -55 to 125 SNJ5402J
SNJ5402W ACTIVE CFP W 14 1 TBD A42 N / A for Pkg Type -55to0 125 SNJ5402W Samples
SNJ5402W ACTIVE CFP w 14 1 TBD A42 N / A for Pkg Type -55to 125 SNJ5402W Narnples
SNJ54LS02FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N / A for Pkg Type -55to0 125 SNJ54LS
02FK s
SNJ54LS02FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type -55to0 125 SNJ54LS Samples
02FK - -
SNJ54LS02J ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type -55t0 125 SNJ54LS02J Samples
SNJ54LS02J ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type -55to 125 SNJ54LS02J Narnples
SNJ54LS02W ACTIVE CFP W 14 1 TBD A42 N / A for Pkg Type -55t0 125 SNJ54LS02W
SNJ54LS02W ACTIVE CFP w 14 1 TBD A42 N / A for Pkg Type -55 to 125 SNJ54LS02W Narnples
SNJ54S02FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N / A for Pkg Type -551t0 125 SNJ54S Samples
02FK - =
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Orderable Device Status Package Type Package Pins Package EcoPlan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Top-Side Markings Samples
@ Drawing Qty 0) 3) (4)
SNJ54S02FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type -551t0 125 SNJ54S m
02FK
SNJ54S02J ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type -551t0 125 SNJ54S02J Samples
SNJ54S02J ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type -55t0 125 SNJ54S02J Samples
SNJ54S02W ACTIVE CFP W 14 1 TBD A42 N / A for Pkg Type -551t0 125 SNJ54S02W
SNJ54S02W ACTIVE CFP W 14 1 TBD A42 N/ A for Pkg Type -55to0 125 SNJ54S02W

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

@ Multiple Top-Side Markings will be inside parentheses. Only one Top-Side Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a
continuation of the previous line and the two combined represent the entire Top-Side Marking for that device.

Important Information and Disclaimer: The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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http://www.ti.com/product/SN54S02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S02?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S02?CMP=conv-poasamples#samplebuy
http://www.ti.com/productcontent

H PACKAGE OPTION ADDENDUM

13 TEXAS
INSTRUMENTS

www.ti.com 11-Apr-2013

OTHER QUALIFIED VERSIONS OF SN5402, SN54LS02, SN54LS02-SP, SN54S02, SN7402, SN74LS02, SN74S02 :
o Catalog: SN7402, SN74LS02, SN54LS02, SN74S02

o Military: SN5402, SN54L.S02, SN54S02

o Space: SN54L.S02-SP

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
o Military - QML certified for Military and Defense Applications

o Space - Radiation tolerant, ceramic packaging and qualified for use in Space-based application

Addendum-Page 7


http://focus.ti.com/docs/prod/folders/print/sn7402.html
http://focus.ti.com/docs/prod/folders/print/sn74ls02.html
http://focus.ti.com/docs/prod/folders/print/sn54ls02.html
http://focus.ti.com/docs/prod/folders/print/sn74s02.html
http://focus.ti.com/docs/prod/folders/print/sn5402.html
http://focus.ti.com/docs/prod/folders/print/sn54ls02.html
http://focus.ti.com/docs/prod/folders/print/sn54s02.html
http://focus.ti.com/docs/prod/folders/print/sn54ls02-sp.html

i PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 8-Apr-2013
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
: |
© Bo W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
BO | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O Qf Sprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 I Q4 User Direction of Feed
[ 8
T
A
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant

(mm) |W1(mm)

SN74LS02DR SOIC D

14

2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0

Q1

Pack Materials-Page 1



i3 Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 8-Apr-2013
TAPE AND REEL BOX DIMENSIONS
At
4
///
// S
/\g\‘ /}#\
. 7
~ . /
. T -
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74LS02DR SoIC D 14 2500 367.0 367.0 38.0

Pack Materials-Page 2



J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
alaiaialaialia B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

W (R—GDFP—F14) CERAMIC DUAL FLATPACK

Base and Seating Plane

0.260 (6,60)
0.045 (1,14) 0.235 (5,97)

l’o.ozs (0,66)
y 1 L 0.006 (015)]:

| 0.080 (2,03) 0.004 (0,10)
0.045 (1,14)
—— 0.280 (7,11) MAX ——
0.019 (0,48)
1 14 0.015 (0,38)
7'y A\
[ | |
[ | |
0.050 (1,27)
[ | | |
0.390 (9,91) I I I !
0.335 (8,51)
[ | | |
| { | 0.005 (0,13) MIN
4 Places
[ | | ] _[
A
7 8
0.360 (9,14) 0.360 (9,14)
0.250 (6,35) 0.250 (6,35)
4040180-2/E 01/14
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Index point is provided on cap for terminal identification only.
E. Falls within MIL STD 1835 GDFP1-F14 and JEDEC MO-092AB

b TExAs
INSTRUMENTS

www.ti.com



MECHANICAL DATA

FK (S*CQCC*N**) LEADLESS CERAMIC CHIP CARRIER
28 TERMINAL SHOWN
- 8 17 16 15 14 13 12 NO. OF A 5
TERMINALS
/e ™ o MIN MAX MIN MAX
19 11
20 0.342 | 0.358 | 0.307 | 0.358
20 10 (8,69) | (9,09) | (7,80) | (9,09)
o1 9 )8 0.4472 | 0.458 | 0.406 | 0.458
— (11,23) |(11,63) | (10,31) | (11,63)
22 8 an 0.640 | 0.660 | 0.495 | 0.560
A SQ . : (16,26) |(16,76) | (12,58) | (14,22)
59 0.740 | 0.761 | 0.495 | 0.560
24 6 (18,78 (19,32) | (12,58) |(14,22)
0.938 | 0.962 | 0.850 | 0.858
25 5
g 88 1193,83)|(24.43)| (21,6) | (21.,8)
84 1141 1.165 1.047 | 1.063
26 27 28 1 2 3 4 (28,99) [(29,59) | (26,6) | (27.0)
’ 0.080 (2,03)
0.064 (1,63)
£ 0020 (0,51) &

0.010 (0,25)

0045 (1,14)

0.035 (0,89)

A b

, , 0.045 (1,14)
0.022 (0.54) 4 # L*f 0.035 (0,89)

4040140/D 01/11

A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a metal lid.
D. Falls within JEDEC MS-004

wi3 TEXAS
INSTRUMENTS
www.ti.com



MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

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

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear 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 length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.

b TExAS
INSTRUMENTS
www.ti.com



MECHANICAL DATA

D (R—PDSO—G14)

PLASTIC SMALL QUTLINE

0.344 (8,75)
‘ 0.337 (8,55)
@
14 W 8
0.244 (6,20)
0.228 (5,80)
i < - - T 0157 (4,00)
\ 0.150 (3,80) A
| |
sl R s R
1 7
Pin 1 0.020 (0,51)
Index Area 0.050 (1,27) m
[-6-]0.010 (0,25) @]
/ \ A\ \
v R v \ J \ ; / k
0.010 ( \ e
— 0.069 (1,75) Max 0.004 (0.10) 004
0010 (0.25) / ﬁ
0.005 (0,15)1 )/
/ | \
. 1 ‘ //\ | []0.004 (0,10)
Gauge Plane - !
%D — x Seating Plane
0.010 (0,25) 0-8" N L7
~_| . __—
0.050 (1,27)
0.016 (0,40)
4040047-5/M  06/11

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

not exceed 0.006 (0,15) each side.
Body width does not include interlead flash.
Reference JEDEC MS—012 variation AB.

.

Body length does not include mold flash, protrusions, or gate burrs.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.

w3 TExas
INSTRUMENTS
www.ti.com



LAND PATTERN DATA

D (R—PDSO—G14)

PLASTIC SMALL OUTLINE

Sten(cil Openings

ExampItENIz(tJ;Jrg)Layout Note D
——  ~—12x1,27 —= =—14x0,55
‘ ‘ ‘ — 12427
AN NEEN 14%1 50 AN
uuguuy * oottt r
5,40 5,40
TN,
monnnon \ NAn A AAn \
\uauudn U0ttt otd
\“//
Example

Non Soldermask Defined Pad

Example
Pad Geometry
(See Note C)

.'/ \ Example
.‘ * / Solder Mask Opening
' ' (See Note E)
\ =007 /
\ All Around /

\. /

\\ /,
. -
N~ - —
4211283-3/E 08/12
NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should

contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

wi3 TEXAS
INSTRUMENTS

www.ti.com



MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

i I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone ¥ \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.




IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2014, Texas Instruments Incorporated
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http://www.ti.com/wirelessconnectivity

SN5404, SN54L5S04, SN54S04,
SN7404, SN74LS04, SN74S04
HEX INVERTERS

SDLS029C - DECEMBER 1983 - REVISED JANUARY 2004

® Dependable Texas Instruments Quality and
Reliability

description/ordering information
These devices contain six independent inverters.

SN5404 ... J PACKAGE
SN54LS04, SN54S04 . .. J OR W PACKAGE
SN7404, SN74S04 ... D, N, OR NS PACKAGE
SN74LS04 ...D, DB, N, OR NS PACKAGE

(TOP VIEW)
1A[ 1 o 14:|VCC
1Y[] 2 13[] 6A
2A[] 3 12]] 6Y
2Y[] 4 11[] 5A
3A[] s 10[] 5Y
3Y[] 6 9[] 4A
GND[] 7 8|] 4Y
SN5404 . .. W PACKAGE
(TOP VIEW)
1A[] 1 ~ 14[] 1Y
2Y[] 2 13]] 6A
2A[] 3 12]] 8Y
Veell 4 11[] GND
3A[] 5 10[] 5Y
3Y[] e 9[] 5A
4A[] 7 8[] 4Y
SN54LS04, SN54504 . . . FK PACKAGE
(TOP VIEW)
)
@)
> 298
/40 ) - -
3 21219
2A [ 4 18[] 6Y
NC []s 17[J NC
2Y 6 16[] 5A
NC [17 15[] NC
3A[]s 14[] 5Y
I 9 10 11 1213 I
[ rrari
>0 0><
Mz Zz < <
G

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 conior:n ts sEecii_ications per thedterms l:i Texas In_strl_.lmlen(:s i
te;tin; ofv;IaIr;:':a‘:ﬁélers. i g does no ty e TEXAS
INSTRUMENTS

Copyright © 2004, Texas Instruments Incorporated
On products compliant to MIL-PRF-38535, all parameters are tested
unless otherwise noted. On all other products, production
pi ing does not ily include testing of all parameters.

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1



SN5404, SN54L.S04, SN54S04,
SN7404, SN74LS04, SN74S04
HEX INVERTERS

SDLS029C - DECEMBER 1983 - REVISED JANUARY 2004

ORDERING INFORMATION

A PACKAGET PART NUMBER MARKING
Tube SN7404N SN7404N
PDIP - N Tube SN74LS04N SN74LS04N
Tube SN74S04N SN74S04N
Tube SN7404D
Tape and reel SN7404DR 7404
Tube SN74LS04D
0°C to 70°C soic-b Tape and reel SN74LS04DR LS04
Tube SN74S04D
Tape and reel SN74S04DR S04
Tape and reel SN7404NSR SN7404
SOP - NS Tape and reel SN74LS04NSR 74LS04
Tape and reel SN74S04NSR 74S04
SSOP - DB | Tape and reel SN74LS04DBR LS04
Tube SN5404J SN5404J
Tube SNJ5404J SNJ5404J
Tube SN54LS04J SN54LS04J
CDIP -J Tube SN54504J SN54504J
Tube SNJ54L.S04J SNJ54L.S04J
-55°C to 125°C Tube SNJ54S04J SNJ54S04J
Tube SNJ5404W SNJ5404W
CFP - W Tube SNJ54LS04W SNJ54LS04W
Tube SNJ54S04W SNJ54S04W
Tube SNJ54LS04FK SNJ54LS04FK
LCCC - FK
Tube SNJ54S04FK SNJ54S04FK

T Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines
are available at www.ti.com/sc/package.

FUNCTION TABLE
(each inverter)
INPUT OUTPUT
A Y
H L
L H

%‘ TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




SN5404, SN54L504, SN54S04,
SN7404, SN74LS04, SN74S04
HEX INVERTERS

SDLS029C - DECEMBER 1983 - REVISED JANUARY 2004

logic diagram (positive logic)

1A >o 1Y
2A >o 2y
3A >o 3y
aA >o ay
5A >o 5Y
6A >o 6Y
Y=A

*’:‘ TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3



SN5404, SN54L.S04, SN54S04,
SN7404, SN74LS04, SN74S04
HEX INVERTERS

SDLS029C - DECEMBER 1983 - REVISED JANUARY 2004

schematics (each gate)

‘04

Vee

130 Q

Input A

Output Y

GND

'LS04 'S04
Vee

Vee

Input

GND

GND

b

Resistor values shown are nominal.

%‘ TEXAS
INSTRUMENTS
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SN5404, SN54L504, SN54S04,
SN7404, SN74LS04, SN74S04
HEX INVERTERS

SDLS029C - DECEMBER 1983 - REVISED JANUARY 2004

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

Supply voltage, Voo (888 NOte 1) .o oo 7V
Input voltage, Vi: 704, 7S04 . ... 55V
LS04 . 7V

Package thermal impedance, 65 (see Note 2): Dpackage .............. ...t 86°C/W
DB package .........ooiiiiiiiiiiiiia 96°C/W

Npackage ........cooveiiiiiiiiiiiiaanaan. 80°C/W

NSpackage ...........cciiiiiiiiiiiii. 76°C/W

Storage temperature range, Tgtg - ..o v vvnii i -65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. This 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 thermal impedance is calculated in accordance with JESD 51-7.

recommended operating conditions (see Note 3)

SN5404 SN7404
MIN NOM MAX MIN NOM MAX UNIT
Vce Supply voltage 4.5 5 55| 4.75 5 525 \%
VIH High-level input voltage 2 2 \
VIL Low-level input voltage 0.8 0.8 \Y
IoH High-level output current -0.4 -0.4 mA
loL Low-level output current 16 16 mA
Ta Operating free-air temperature -55 125 0 70 °C

NOTE 3: All unused inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

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

SN5404 SN7404
PARAMETER TEST CONDITIONS# MIN TYPS MAX| MIN TYPS MAX UNIT
VIK Vee = MIN, ll=-12mA -15 -15 \
VOH Vce = MIN, ViL=0.8YV, loH =-0.4 mA 2.4 3.4 2.4 3.4 \Y
VoL Vce = MIN, ViH=2V, loL=16mA 0.2 0.4 0.2 0.4 \
| Vce = MAX, V=55V 1 1 mA
IH Vce = MAX, V=24V 40 40 UA
L Vce = MAX, V=04V -1.6 -16( mA
los’ Vce = MAX -20 -55 -18 -55 mA
ICCH Vce = MAX, Vi=0V 6 12 6 12 mA
lccL Vce = MAX, V=45V 18 33 18 33| mA

¥ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ All typical values are at Vcc =5V, Ta = 25°C.
' Not more than one output should be shorted at a time.

*5‘ TEXAS
INSTRUMENTS
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SN5404, SN54L.S04, SN54S04,
SN7404, SN74LS04, SN74S04
HEX INVERTERS

SDLS029C - DECEMBER 1983 - REVISED JANUARY 2004

switching characteristics, Vog =5V, Tp = 25°C (see Figure 1)

SN5404
PARAMETER (&RP%“.:'.) (OU-'II-'?’UT) TEST CONDITIONS SN7404 UNIT
MIN TYP MAX
'PLH A Y RL =400 Q, CL=15pF 12 22 ns
tPHL 8 15
recommended operating conditions (see Note 3)
SN54LS04 SN74LS04
MIN NOM MAX MIN NOM MAX UNIT
Vce Supply voltage 4.5 5 55| 4.75 5 525 \%
VIH High-level input voltage 2 2 \
VIL Low-level input voltage 0.7 0.8 \Y
IoH High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
N Operating free-air temperature -55 125 0 70 °C

NOTE 3: All unused inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

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

+ SN54LS04 SN74LS04
PARAMETER TEST CONDITION UNIT
STco ONS MIN TYPE MAX| MIN TYPY MAX
VK Vee = MIN, l|=-18 mA -15 -15 \
VOH Vce = MIN, V|L = MAX, loH =-0.4 mA 25 3.4 2.7 3.4 \Y
v v MIN v oy loL=4mA 0.25 0.4 0.4 v
oL cC =M IH= IoL = 8 mA 025 05
I Vee = MAX, V=7V 0.1 0.1 mA
IIH Vce = MAX, V=27V 20 20 uA
L Vce = MAX, V=04V -0.4 -04| mA
los$ Vce = MAX -20 -100 -20 -100| mA
ICCH Vce = MAX, Vi=0V 1.2 24 1.2 2.4 mA
lccL Vce = MAX, V=45V 3.6 6.6 3.6 66| mA
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
¥ All typical values are at Vo = 5V, 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, Vog =5V, Tp = 25°C (see Figure 2)
FROM 70 SN54LS04
SN74LS04
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS UNIT
MIN TYP MAX
t 9 15
PLA A Y RL =2 kQ, CL=15pF ns
PHL 10 15

%‘ TEXAS
INSTRUMENTS
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SN5404, SN54L504, SN54S04,
SN7404, SN74LS04, SN74S04
HEX INVERTERS

SDLS029C - DECEMBER 1983 - REVISED JANUARY 2004

recommended operating conditions (see Note 3)

SN54S04 SN74S04
MIN NOM MAX MIN NOM MAX UNIT

Vce Supply voltage 4.5 5 5.5 4.75 5 5.25 \%
VIH High-level input voltage 2 2 \Y
ViL Low-level input voltage 0.8 0.8 Vv
IOH High-level output current -1 -1 mA
loL Low-level output current 20 20 mA
TA Operating free-air temperature -55 125 0 70 °C
NOTE 3: All unused inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBAQ04.

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

otherwise noted)

t SN54S04 SN74S04
PARAMETER UNIT
TEST CONDITIONS MIN TYPF MAX| MIN TYPF MAX
VK Vce = MIN, l[|=-18 mA -1.2 -1.2 \Y
VOH Vce = MIN, ViL=0.8YV, loH=-1mA 25 3.4 2.7 3.4 \Y
VoL Vee = MIN, ViH=2V, loL =20 mA 0.5 0.5 \
| Vce = MAX, V=55V 1 1 mA
1 Vee = MAX, V=27V 50 50 UA
M Vee = MAX, V)=05V -2 -2 mA
los’ Vce = MAX -40 -100 -40 -100| mA
IcCH Vce = MAX, V=0V 15 24 15 24 mA
lccL Vce = MAX, V=45V 30 54 30 54 mA
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
¥ All typical values are at Vcc =5V, 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, Voo =5V, Tp = 25°C (see Figure 1)
FROM 70 SN54S04
SN74S04
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS UNIT
MIN TYP MAX
t 3 45
PLH A Y CL = 15pF ns
tPHL 3 5
t 4.5
PLH A Y CL = 50 pF ns
tPHL 5
%3 1,
EXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 7



SN5404, SN54L.S04, SN54S04,
SN7404, SN74LS04, SN74S04
HEX INVERTERS

SDLS029C - DECEMBER 1983 - REVISED JANUARY 2004

PARAMETER MEASUREMENT INFORMATION
SERIES 54/74 AND 54S/74S DEVICES

Test
Point Vece

RL

From Output

Under Test (see Note B)

(see Note A) I

LOAD CIRCUIT
FOR 2-STATE TOTEM-POLE OUTPUTS

High-Level
Pulse 15V 15V
\ \
[ ty —
\ \
Low-Level 1.5V 1.5V
Pulse
VOLTAGE WAVEFORMS
PULSE DURATIONS
————— 3V
Input 15V 15V

In-Phase
Output
(see Note D)

\ \
tPHL —¢—P ﬂ—b‘P tPLH

Out-of-Phase | \ VOH
Output 15V 15V
(see Note D) ——— VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.
B. All diodes are 1N3064 or equivalent.

From Output
CL Under Test

CL
(see Note A) I j! s2

LOAD CIRCUIT
FOR OPEN-COLLECTOR OUTPUTS

Vece
Test RL

Point S1
From Output
Vce Under Test (see Note B)
CL
RL (see Note A) "
Test
Point =

LOAD CIRCUIT
FOR 3-STATE OUTPUTS
Timing 3V
Input 1.5V
PR oV
<4—P— th
tsu —4— \
b \ ———3V
ata 15V 15V
Input
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
Output
Control
(low-level
enabling) ‘

tpzL %? > [ tpz
||
Waveform 1 ‘ || ~1.5V
(see Notes C | 1.5V \
and D) | — T’OT_ VoL +05V
\ \

tpzH —Py }F —> ;k tPHZ

——VoH
Waveform 2 | ———VoH-05V
(see Notes C 1.5V 15V
and D) S

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS

C. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output control.

D. S1 and S2 are closed for tp| H, tPHL, tPHZ, and tpz; S1 is open and S2 is closed for tpzp; S1 is closed and S2 is open for tpz|_.

E. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zg =~ 50 Q; t, and < 7 ns for Series
54/74 devices and ty and t; < 2.5 ns for Series 54S/74S devices.

F. The outputs are measured one at a time, with one input transition per measurement.

Figure 1. Load Circuits and Voltage Waveforms

%‘ TEXAS
INSTRUMENTS
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SN5404, SN54L504, SN54S04,
SN7404, SN74LS04, SN74S04
HEX INVERTERS

SDLS029C - DECEMBER 1983 - REVISED JANUARY 2004

PARAMETER MEASUREMENT INFORMATION
SERIES 54LS/74LS DEVICES

Test
Point Vce

RL
From Output

Under Test (see Note B)

(see Note A)

LOAD CIRCUIT
FOR 2-STATE TOTEM-POLE OUTPUTS

High-Level

Pulse 1.3V 1.3V

\ \

[ ty —

\ \

Low-Level 13V 13V
Pulse
VOLTAGE WAVEFORMS
PULSE DURATIONS
fffff 3V

Input 1.3V 1.3V

In-Phase
Output
(see Note D)

\ \
tPHL — 4P F—"P tPLH

Out-of-Phase | \ VOH
Output 1.3V 13V
(see Note D) ———VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.
B. All diodes are 1N3064 or equivalent.

From Output
CL Under Test

CL
(see Note A) I g S2

LOAD CIRCUIT
FOR OPEN-COLLECTOR OUTPUTS

Vce
Test RL

Point

S1

From Output
Vce Under Test

CL
RL (see Note A)
Test |

Point

(see Note B)

LOAD CIRCUIT
FOR 3-STATE OUTPUTS

Timing 3V
Input 1.3V
PR oV
<4—P— th
tsy —4¢—» \
Dat \ ———3V
ata 1.3V 13V
Input
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
Output
Control
(low-level

enabling)

Waveform 1
(see Notes C
and D)

tpzH —¥ }F —» |4 tpHz

\
—— V
Waveform 2 | — 707H VOH-05V
(see Notes C 1.3V
and D) =1.5V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS

C. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output control.

Ommo

S1 and S2 are closed for tp| H, tPHL, tPHZ, and tp|_z; S1 is open and S2 is closed for tpzH; S1 is closed and S2 is open for tpz| .
Phase relationships between inputs and outputs have been chosen arbitrarily for these examples.

All input pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, ty< 1.5 ns, tf< 2.6 ns.
The outputs are measured one at a time, with one input transition per measurement.

Figure 2. Load Circuits and Voltage Waveforms
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{ PACKAGE OPTION ADDENDUM

INSTRUMENTS

www.ti.com 15-Oct-2009

PACKAGING INFORMATION

Orderable Device status ! Package Package Pins Package Eco Plan® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
JM38510/00105BCA ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type
JM38510/00105BDA ACTIVE CFP W 14 1 TBD A42 N/ A for Pkg Type
JM38510/07003BCA ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type
JM38510/30003B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
JM38510/30003BCA ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type
JM38510/30003BDA ACTIVE CFP W 14 1 TBD A42 N/ A for Pkg Type
JM38510/30003SCA ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type
JM38510/30003SDA ACTIVE CFP W 14 1 TBD A42 N/ A for Pkg Type
SN5404J ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type
SN54LS04J ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type
SN54S04J ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type
SN7404D ACTIVE SOIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN7404DE4 ACTIVE SOIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN7404DG4 ACTIVE SOIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN7404DR ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN7404DRE4 ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
SN7404DRG4 ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN7404N ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
SN7404N3 OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN7404NE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
SN7404NSR ACTIVE SO NS 14 2000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
SN7404NSRE4 ACTIVE SO NS 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN7404NSRG4 ACTIVE SO NS 14 2000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
SN74LS04D ACTIVE SOIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS04DE4 ACTIVE SOIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS04DG4 ACTIVE SOIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS04DR ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
SN74LS04DRE4 ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS04DRG4 ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS04J OBSOLETE CDIP J 14 TBD Call Tl Call Tl

Addendum-Page 1



SN5408, SN54LS08, SN54S08
SN7408, SN74LS08, SN74S08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SDLS033 — DECEMBER 1983 — REVISED MARCH 1988

¢ Package Options Include Plastic ‘’Small SN5408, SN54LS08, SN54S08 . . . J OR W PACKAGE
Outline’’ Packages, Ceramic Chip Carriers SN7408 . .. J OR N PACKAGE
and Flat Packages, and Plastic and Ceramic SN74LS08, SN74S08 . . . D, J OR N PACKAGE
DIPs (TOP VIEW)
e Dependable Texas Instruments Quality and 1A 1a[]vee
Reliability 182 13148
1vgs  12paa
L 2A 4 1Jay
description
P _ _ ' ) 28(0s 10138
These devices contain four independent 2-input 2y s o[13A
AND gates. GND [0~ 8[]3Y
The SN5408, SN54LS08, and SN54S08 are
characterized for operation over the full military SN54LS08, SN54S08 . . . FK PACKAGE
temperature range of —55°C to 125°C. The (TOP VIEW)

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 1) | & @) NC—No internal connection
(2 — 1Y
1B . . e .
@) logic diagram (positive logic)
2A (6)
(5) ——2Y
(9) 1Y
3A ® . 18—
{12) 2y
4A 11) 2B ——
a5 113 ¥ A e ]
}— 3y
3B ——
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and 4A
IEC Publication 617-12. _)—— 4y
Pin numbers shown are for D, J, N, and W packages. 48

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

Products confor:n to sgecif_icalions per thedlerms of Texas In_slrpmfnts i
testing ofv;ﬂr;:'r‘aﬁglers. i g does ot fynelude TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1




SN5408, SN54LS08, SN54S08
SN7408, SN74LS08, SN74S08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SDLS033 — DECEMBER 1983 — REVISED MARCH 1988

schematics {each gate)

Vee

INPUTS _ 1
A ¢
- p—
OUTPUT
A Y
8
YWy
GND
'S08

INPUTS

Resistor values are nominal.

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

Supply voltage, VG (see NOte 1) Lo i i i i et it et e ettt et 7V
Input voltage: 08, SO8 .. ... .. it i ittt ettt e e et e e 55V
B 050 O A"

Operating free-air temperature range: SNG4’ | .. ... . . . ittt ittt —55°C to 125°C
SNTA e 0°Cto 70°C

SLOrage temMPErature FANGE . . . .. v v vt e e nee e e se e ee e e enneeneenssnonsaneeneeeneneenans -65°Cto 150°C

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

{'f TeEXAS
INSTRUMENTS
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SN5408, SN54LS08, SN54S08
SN7408, SN74LS08, SN74S08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SDLS033 — DECEMBER 1983 — REVISED MARCH 1988

recommended operating conditions

SNE408 SN7408
UNIT

MIN NOM MAX | MIN NOM MAX
Vge  Supply voltage 45 5 55 | 4.75 5 5.25 v
Vi4 High-level input voltage 2 2
ViL Low-level input voltage 0.8 0.8
loH High-tevel output current -0.8 —-08 mA
loL Low-level output current 16 16 mA
Ta  Operating free-air temperature — 55 125 0 70 °c

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

PARAMETER TEST CONDITIONS 1 Shsaos Sy UNIT

MIN TYP$ MAX | MIN TYP$ MAX

ViK Ve =MIN,  1j=—12mA -1.5 -15

VOoH Vee = MIN, VIH=2V, IoH=—-08mA 24 3.4 2.4 3.4

VoL Vce = MIN, ViL=08V, IgL=16mA 02 04 02 04

1y Ve =MAX, V=55V 1 1 mA 4

"H Voo = MAX, V=24V 40 40 | uA

I Voc =MAX, V=04V —1.6 —16 | mA

10s$§ Ve = MAX -20 ~-55 | —18 —-565 | mA

fccH Ve = MAX, V=45V noo2 11 21| mA

iccL Vee = MAX, V=0V 20 33 20 33| ma

t For conditions shown as MIN or MAX, use the appropriate value specified under racommended operating conditions.
t All typical values are at Vo = 5 V, Tp = 25°C.
§ Not more than one output should be shorted at a time.

switching characteristics, VcCc = 5 V, TA = 25°C (see note 2)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT)
PLH 17.5 27 ns
AorB Y R =400 Q, CL=15pF
tPHL 12 19 ns

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

*’) TeEXAS
INSTRUMENTS
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SN5408, SN54LS08, SN54S08
SN7408, SN74LS08, SN74S08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SDLS033 — DECEMBER 1983 — REVISED MARCH 1988

recommended operating conditions

SN64LS08 SN74LS08
UNIT

MIN NOM MAX { MIN NOM MAX
Ve  Supply voltage 4.5 5 5.5 | 4.75 5 6.25 \")
ViH High-level input voltage 2 2
ViL Low-level input voltage 0.7 0.8
IoH High-level output current —-04 -04 ] mA
lor Low-ievel output current 4 8] mA
Ta  Operating free-air temperature —~ 55 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range (u

nless otherwise noted)

SN54L5S08 SN74LS08
PARAMETER TEST CONDITIONS T UNIT
MIN TYP$ MAX MIN TYP$ MAX
Vik Ve = MiN, lj=—18mA —-15 -15
VOH Ve = MIN, Vig=2V, loH=—04mA 25 3.4 2.7 3.4
Vee = MIN, ViL = MAX, loL =4 mA 0.25 0.4 0.25 0.4
VoL \
Vee = MIN, ViL = MAX, oL =8mA 0.35 0.5
I Vee = MAX, Vy=7V 0.1 0.1 mA
Y] Vg = MAX, V| =27V 20 20 MA
T Vce = MAX, Vi=04V —-04 -04 mA
tos§ Vee = MAX - 20 —100 | -20 - 100 mA
tcCcH Vee = MAX, V=45V 24 48 24 48 mA
lccu Vee = MAX, Vy=0V 44 88 4.4 88 mA
t For conditions shown as MIN or MA X, use the appropriate vaiue specified under recommended operating conditions.
$ All typical values are at Vo =5V, Ty = 25°¢
§ 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, VCCc =5 V, TA = 25°C (see note 2)
FROM T0
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) {(OUTPUT)
tPPLH 8 15 ns
AorB Y R =2k, CL=15pF
tPHL 10 20 ns

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

{'? TEXAS

INSTRUMENTS
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SN5408, SN54LS08, SN54S08
SN7408, SN74LS08, SN74S08
QUADRUPLE 2-INPUT POSITIVE-AND GATES

SDLS033 — DECEMBER 1983 — REVISED MARCH 1988

recommended operating conditions

SN54508 SN74S08 UNIT

MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 45 5 55 | 4.75 5 5.25
ViHq High-level input voitage 2 2
ViL Low-level input voltage 0.8 0.8
loH High-level output current -1 -1 mA
oL Low-level output current 20 20| mA
Ta  Operating free-air temperature - 55 125 0 70| °c

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

SN54S08 SN74s08
PARAMETER TEST CONDITIONS 1 UNIT

MIN TYP$ MAX |MIN TYP${ MAX
Vik Vee =MIN,  [j=—18mA -12 -1.2
VOH Vee = MIN, ViH=2V, loH=—1mA 25 3.4 27 34
VoL Ve = MIN, Vi =08V igL = 20 mA 05 0.5
I Vee = MAX, V=55V 1 1| ma
H Vee =MAX, V=27V 50 50 | uwA
m Vee =MAX, V=05V -2 —2 | mA
los§ Vee = MAX —40 ~100 | —40 —100 | mA
IccH Veg = MAX, V=45V 18 32 18 32 | mA
IccL Veeo = MAX, V=0V 32 57 32 57 | mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommaended operating conditions.
1 Al typical values are at Vo = 5V, T = 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 = 25°C (see note 2)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT)
tPLH 4.5 7 ns
R =280 q, Cp = 15pF
tPHL 5 7.5 ns
AorB Y -
tPLH 6 ns
Ry =280 Q, CL = 50pF
TPHL 7.5 ns

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

*’) TeEXAS
INSTRUMENTS
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SN5410, SN54LS10, SN54510,
SN7410, SN74LS10, SN74S10

TRIPLE 3-INPUT POSITIVE-NAND GATES

SDLS035A — DECEMBER 1983 — REVISED APRIL 2003

® 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 three independent 3-input
NAND gates.

The SN5410, SN54LS10, and SN54S10 are
characterized for operation over the full military
temperature range of —55°C to 125°C. The
SN7410, SN74LS10, and SN74S10 are
characterized for operation from 0°C to 70°C.

.FUNCTION TABLE (each gate)

INPUTS | OUTPUT
A c Y
H H H L
L x X H
X L X H
X x L H
logic symbol?
Al =
18—2 N2,y
1c (13)
2A {3)
28— 6 oy
20 (5)
3A (9)
1B (10) ~(8) 3y
sc11)

TThis symbotl is in accordance with ANSI/IEEE Std. 91-1984 and

IEC Publication 617-12.

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

positive logic

Y=A-B-Cor Y=A+B+C

SN5410 . . . J PACKAGE
SN54LS10, SN54810 . . . J OR W PACKAGE
SN7410 . . . N PACKAGE
SN74LS10, SN74S10 . . . D OR N PACKAGE

{TOP VIEW)
1a 01 Uhad vee
18 [J2 1301 1¢
2A 03 120 1y
2B []4 1 3C
2c s 10[] 3B
2y (e 9] 3A
GND 7 8[] 3Y
SN5410 . . . W PACKAGE
{TOP VIEW)
1A 1c
18 [ 3y
1y O 3C
vee O GND
2v [ 3B
2A [ 3A
28 2C
SN54LS10, SN54S10 . . . FK PACKAGE
(TOP VIEW)
Q
@< 90

3212

9 10 1112

>0 Q>
NZZ2Z®
()

19

13

<
™

NC - No internal connection

1A ———

logic diagram (positive logic)

1Y

1B
1c

2A ——

2y

2B
2C
3A

3B
3C

YOU

3y

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

warranty. Pr

Copyright © 2003, Texas Instruments Incorporated

testing of all parameters.

ing does not ily include

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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SN5410, SN54LS10, SN54S510,
SN7410, SN74LS10, SN74S10
TRIPLE 3-INPUT POSITIVE-NAND GATES

SDLS035A — DECEMBER 1983 — REVISED APRIL 2003

schematics (each gate)

‘10

INPUTS
A—4
8 QUTPUT
c Y
GND
‘1$10 ‘'$10
© *—Vce ) ¢ *— Vcc
20 kQ :
INPUTS s
A—g—F4 mu>:7_<
8 fe— 8 OuUTPUT
c OUTPUT c Y
p— v
/j, . 4 — GND:
¥y GND

Resistor values shown are nominal.

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

Supply voltage, VCC (see Note 1) ... . . 7V
Input voltage: 10, "ST10 . . .. .. e 55V
LS 10 . e 7V

Operating free-air temperature range: SN54' . . . .. . ... ... ... ... .. .. ..... -55°C to 125°C
SNZ4' . e 0°C to 70°C

Storage temperature raNGE . . . . . . .o i i it e e e e -65°C to 150°C

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

{'f TeEXAS
INSTRUMENTS
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SN5410, SN7410,
TRIPLE 3-INPUT POSITIVE-NAND GATES

SDLS035 — DECEMBER 1983 — REVISED MARCH 1988

recommended operating conditions

SN5410 SN7410
UNIT

MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 45 5 55| 4.75 5 5.25
ViH High-level input voltage 2 2
ViL Low-level input voltage 0.8 0.8
loH High-level output current -04 —-04] mA
lor.  Low-level output current 16 16| mA
Ta  Operating free-air temperature —55 125 V] 70 °c

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

SNS5410 SN7410
PARAMETER TEST CONDITIONS T UNIT
MIN TYP? MAX | MIN TYP: MAX

Vik Vee = MIN, Ih=—12mA - 15 - 15 Vv
VoH Vee = MIN, Vi =08V, Igy=—-04mA 24 3.4 24 3.4 \"
VoL Vee = MIN, Vig=2V, lgoL=16mA 0.2 0.4 0.2 0.4
1 Vee =MAX, V=55V 1 1 mA
IiH Vee = MAX, V=24V 40 40 BA
hL Vee=MAX, V=04V - 1.6 - 16 mA
los§ Vee = MAX - 20 —55 | —-18 - 55 mA
IccH Vee = MAX, Vi=0V 3 6 3 6 mA
lccL Vee = MAX, V=45V 9 165 9 165 mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

t All typical values are at Ve =5V, T = 25°C.

§ Not more than one output should be shorted at a time.

switching characteristics, Voc =5V, Ta = 25°C (see note 2)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
{INPUT) (OUTPUT)
tPLH 1 22 ns
A,BorC Y Ry =400 Q, Ci =15pF

tPHL 7 15 ns

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

*’) TeEXAS
INSTRUMENTS
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SN54LS10, SN74LS10,

TRIPLE 3-INPUT POSITIVE-NAND GATES

SDLS035 - DECEMBER 1983 — REVISED MARCH 1988

recommended operating conditions

SN54LS510 SN74LS10
UNIT

MIN NOM MAX | MIN NOM MAX
Vece Supply voltage 45 5 655 | 475 5 5.25
V|H High-level input voltage 2 2
ViL Low-level input voitage 0.7 08
loH High-levet output current -04 -0.4 mA
Ior Low-level output current 4 81 mA
Ta  Operating free-air temperature —55 125 0 70 °c

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

SN54LS10 SN74LS10 -
PARAMETER TEST CONDITIONS T UNIT
MIN TYP: MAX | MIN TYP$ MAX
Vik Vee = MIN, Iy=—18 mA -15 -15
VOH Vee = MIN, ViL = MAX, loH=—-04mA 25 2.7 3.4
Vee = MIN, ViH=2V, lopL=4mA 0.4 0.4
VoL v
Voo = MIN, ViH=2V, gL =8 mA 0.25 0.5
I Vee = MAX, Vi=7V 0.1 0.1 mA
hH Vee = MAX, V=27V 20 20 MA
he Vg = MAX, V=04V - 0.4 -04 mA
los$§ Ve = MAX - 20 -100 | — 20 - 100 mA
ICCH Vee =MAX, V=0V 1.2 0.6 1.2 | mA
lcet Vee = MAX, V=45V 3.3 1.8 3.3 mA
t For conditions shown as MIN or MA X, 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 shorted at a time, and the duration of the short-circuit should not exceed one second.
switching characteristics, Vcc =5V, TA = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
{INPUT) (OUTPUT)
tPLH 9 15 ns
A,BorC Y R =2k, CL=15pF -
PPHL 10 15 ns

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

{'f TeEXAS
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SN54S10, SN74510,
TRIPLE 3-INPUT POSITIVE-NAND GATES

SDLS035 — DECEMBER 1983 — REVISED MARCH 1988

recommended operating conditions

SN54S10 SN74S810
UNIT

MIN NOM MAX | MIN NOM MAX
Vee Supply voitage 4.5 5 5.5 4.75 5 5.26
ViH High-level input voitage 2 2
ViL Low-level input voltage 0.8 08
loH High-level output current -1 -1 mA
lot.  Low-level output current 20 20 mA
TA Operating free-air temperature — 55 125 0 70 °c

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

PARAMETER TEST CONDITIONS t SNSasto SN74S10 . 1 uwir

MIN TYP$ MAX |MIN TYP$ MAX

ViK Vec =MIN, 1= —18 mA 12 12

Vou Vec=MIN, V| =08V, Ign=—1mA 25 34 27 34

VoL Vee = MIN, VIH=2V, oL =20mA 05 05

I Vee =MAX, V=55V 1 1 | ma

M Voo =MAX, V=27V 50 50 | uA

m Voo =MAX, V=05V -2 2| mA

los$§ Vee = MAX —40 —100 | —40 —100 | mA

IccH Voo = MAX, V=0V 76 12 76 12| maA

lceL Voo =MAX, V=45V 15 27 15 27 | mA

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
 All typical values are at Voc = 5V, 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, Vgc =5 V, TA = 25°C (see note 2)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) (OUTPUT)
tPLH 3 45 ns
RL=280Q, CL=15pF
PHL 3 5 ns
A,BorC Y
tPLH 45 ns
R =280Q, Cp =50pF
tPHL 5 ns

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

*’) TeEXAS
INSTRUMENTS
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SN54LS11, SN54S11,
SN74LS11, SN74S11
TRIPLE 3-INPUT POSITIVE-AND GATES

SDLS131 — APRIL 1985 — REVISED MARCH 1988

® Package Options Include Plastic **Small SN54LS11, SN74S11 .. .J OR W PACKAGE
Outline’’ Packages, Ceramic Chip Carriers SN74LS11, SN74S11 ... D OR N PACKAGE
and Flat Packages, and Plastic and Ceramic (TOP VIEW)
DIPs s
® Dependable Texas Instruments Quality and ;2 E
Reliability
28 O
o 2¢c [
ion
descriptio v
These devices contain three independent 3-input GND []
AND gates.
The SN54LS11 and SN54S11 are characterized SN54LS11, SN54S11 . .. FK PACKAGE
for operation over the full military temperature (TOP VIEW)

range of —55°C to 125°C. The SN74LS11 and
SN74S11 are characterized for operation from
0°C to 70°C.

)
L5353

FUNCTION TABLE (each gate)

INPUTS OUTPUT
A B C Y
H H H H 9 10111213
L X X L
X L X L ?\] % (Z.J 5 g
X X L L 0]
NC —No internal connection
logic symbolt N _
logic diagram (positive logic)
(1)
1A &
1 P
18 (2) (12) 1y 11/; —\ Wy
1c13 1c |/
(3) 2A ™\
2A 2B 2y
28 (4) (6) 2y 2C _J
{5) 3A —
2C 3B 3y
9) ac __/
3A———
SBJ—Q-)— -ﬁ—3Y Y = A«B<C or
ac—11 Y-R+B+C

TThis 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.

PRODUCTION DATA information is current as of publication date.

Products confor:n to sgecif_icalions per thedlerms of Texas In_slrpmfnts i
testing ofv;ﬂr;:'r‘aﬁglers. i g does ot fynelude TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1

Copyright © 1988, Texas Instruments Incorporated




SN54LS11, SN54S11,
SN74LS11, SN74S11
TRIPLE 3-INPUT POSITIVE-AND GATES

SDLS131 — APRIL 1985 — REVISED MARCH 1988

schematics (each gate)

‘LS

Vee
120 2
INPUTS

OUTPUT
Y

GND

INPUTS
A—4

N )
[
[
(9]
2
o

Resistor values shown are nominal.

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

Supply voltage, VG (see NOte 1) ... oot i et e 7V
Input voltage: "ST1 ... .. i i i e i e 5.5V
10 5= T 7V

Operating free-air temperature range: SNb4' .. ..... ... ... ... .. ... ... —-55°C to 125°C
SNTA e e 0°C to 70°C

Storage temperature raNge . . ... ...t vvruunnnennnonesooannnsesensos -65°C to 150°C

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

{'f TeEXAS
INSTRUMENTS
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SN54LS11, SN54S11,
SN74LS11, SN74S11
TRIPLE 3-INPUT POSITIVE-AND GATES

SDLS131 — APRIL 1985 — REVISED MARCH 1988

recommended operating conditions

SN54LS11 SN74LS11 -

MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 4.75 5 5.25
ViHq High-level input voitage 2 2
ViL Low-level input voltage 0.7 0.8
loH High-level output current - 04 - 04 mA
loL Low-level output current 4 8 mA
Ta  Operating free-air temperature — 55 125 0 70 oC

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

SN54LS11 SN74LS11
PARAMETER TEST CONDITIONS t UNIT
MIN TYP} MAX | MIN TYP} MAX
ViK Vce = MIN, I} =—18mA —-1.5 -15
VoH Vee =MIN, ViIH=2\ IoH = — 0.4 mA 25 3.4 2.7 3.4
Vee = MIN, ViL=MAX, IgL=4mA 0.25 0.4 0.25 04
VoL \4
Ve =MIN, ViL=MAX, IgL=8mA 0.35 0.5
1 Ve =MAX, V=7V 0.1 0.1 mA
hH Vee =MAX, V=27V 20 20 KA
ITR Ve =MAX, V=04V -04 —-04 mA
los § Vee = MAX -20 —-100| -20 - 100 mA
IccH Vee =MAX, V=45V 1.8 3.6 1.8 3.6 mA
lccL Ve =MAX, V=0V 3.3 6.6 3.3 6.6 mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical valuesareat Ve =6V, Ty = 25°cC.
§ 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, Vgcc =5 V, TA = 25°C (see note 2)

FROM TO
PA
RAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX UNIT
tPLH 8 15 ns
A,BorC Y RL=2kQ, Cp =15pF
tPHL 10 20 ns

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

*’) TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3



SN54LS11, SN54S11,
SN74LS11, SN74S11

TRIPLE 3-INPUT POSITIVE-AND GATES

SDLS131 — APRIL 1985 — REVISED MARCH 1988

recommended operating conditions

SN54S11 SN74S811 UNIT
MIN NOM MAX | MIN NOM MAX

Ve Supply voltage 4.5 5 55| 4.75 5 5.25
V|H High-level input voltage 2 2
ViL Low-level input voltage 0.8 0.8
loH High-level output current -1 -1 mA
loL Low-level output current 20 20 mA
Ta  Operating free-air temperature — 55 125 0 70 °C

electrical characteristics over recommended operating free-ai

r temperature range {(unless otherwise noted)

SN54S811 SN74S11
PARAMETER TEST CONDITIONS t UNIT
MIN TYP: MAX | MIN TYP} MAX

Vik Ve =MIN, I} =— 18 mA -1.2 -1.2
VoH Vee = MIN, VIH=2V, log=—1mA 25 34 2.7 34
VoL Vee = MIN, ViL=08v, loL =20 mA 0.5 0.5
N Vee = MAX, V=55V 1 1 mA
H Vee =MAX, V=27V 50 50 uA
TR VCC=MAX, V=05V -2 -2 mA
los § Vee = MAX —40 —-100 |- 40 - 100 mA
IccH Vee = MAX, V| =45V 13.6 24 13.5 24 mA
lccL Vee = MAX, V=0V 24 42 24 42 mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

1 All typical values areat Ve =5V, Tp = 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, Vgcc =5 V, TA = 25°C (see note 2)

FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX UNIT
tPLH 4.5 7 ns
P Ry =280%, C_L=15pF
PHL 5 7.5 ns
A,BorC Y
tpLH 6 ns
Ry =280%, CL =50pF

tPHL 7.5 ns

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

{'f TeEXAS
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{ PACKAGE OPTION ADDENDUM

INSTRUMENTS

www.ti.com 15-Oct-2009

PACKAGING INFORMATION

Orderable Device status "  Package Package Pins Package Eco Plan® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
JM38510/08001BCA ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type
JM38510/08001BDA ACTIVE CFP W 14 1 TBD A42 N/ A for Pkg Type
JM38510/31001B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N /A for Pkg Type
JM38510/31001BCA ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type
JM38510/31001BDA ACTIVE CFP W 14 1 TBD A42 N/ A for Pkg Type
SN54LS11J ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type
SN54S11J ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type
SN74LS11D ACTIVE SOIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS11DE4 ACTIVE SOIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS11DG4 ACTIVE SOIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS11DR ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS11DRE4 ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS11DRG4 ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS11J OBSOLETE CDIP J 14 TBD Call Tl Call Tl
SN74LS11N ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
SN74LS11N3 OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN74LS11NE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
SN74LS11NSR ACTIVE SO NS 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS11NSRE4 ACTIVE SO NS 14 2000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
SN74LS11NSRG4 ACTIVE SO NS 14 2000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
SN74S11D OBSOLETE SOIC D 14 TBD Call Tl Call Tl
SN74S11N OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN74S11N3 OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SNJ54LS11FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N /A for Pkg Type
SNJ54LS11J ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type
SNJ54LS11W ACTIVE CFP W 14 1 TBD A42 N/ A for Pkg Type
SNJ54S11FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
SNJ54S11J ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type
SNJ54S11W ACTIVE CFP W 14 1 TBD A42 N/ A for Pkg Type

™ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

Addendum-Page 1



SN5414, SN54LS14,
SN7414, SN74LS14

HEX SCHMITT-TRIGGER INVERTERS

SDLS049B — 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 (VT,) and

negative-going (V1_) signals.

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

SN5414, SN54LS14 ... J OR W PACKAGE
SN7414...D, N, OR NS PACKAGE
SN74LS14...D, DB, OR N PACKAGE

(TOP VIEW)
1A[1 U14:|VCC
1Y[] 2 13[] 6A
2A[l 3 12|l eY
2Y[| 4 11[] 5A
3A[]ls 10]] 5Y
3y[le o[l 4A

GND[] 7 sl 4y

SN54LS14 ... FK PACKAGE

2A
NC
2y
NC
3A

(TOP VIEW)
O
O
>228¢
/gy e -
3212019
] 4 18[] 6Y
5 17[] NC
16 16[] 5A
] 7 15[] NC
18 14[] 5Y
9 10 11 1213
[ rrri
>0 0> <
Mz =z < <
o

NC — No internal connection

ORDERING INFORMATION

ORDERABLE TOP-SIDE
TA PACKAGET PART NUMBER MARKING
Tube SN7414N SN7414N
PDIP —N
Tube SN74LS14N SN74LS14N
Tube SN7414D
7414
Tape and reel SN7414DR
0°C to 70°C SOIC-D
Tube SN74LS14D
LS14
Tape and reel SN74LS14DR
SOP — NS Tape and reel SN7414NSR SN7414
SSOP - DB Tape and reel SN74LS14DBR LS14
Tube SN5414J SN5414J
Tube SNJ5414J SNJ5414J
CDIP —J
Tube SN54LS14J SN54LS14J
—55°C to 125°C Tube SNJ54LS14J SNJ54LS14J
Tube SNJ5414W SNJ5414W
CFP -W
Tube SNJ54LS14W SNJ54LS14W
LCCC — FK Tube SNJ54LS14FK SNJ54LS14FK

T Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are
available at www.ti.com/sc/package.

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

al warranty. Pr
testing of all parameters.

ing does not

ily include

*5‘ TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright © 2002, Texas Instruments Incorporated

On products compliant to MIL-PRF-38535, all parameters are tested
unless otherwise noted. On all other products, production
pr ing does not ily include testing of all parameters.
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SN5414, SN54LS14,
SN7414, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

SDLS049B — DECEMBER 1983 — REVISED FEBRUARY 2002

logic diagram (positive logic)

1A _1 >Q 2 1y
2A _3 >® 4 2y
3A _5 >® 6 3y

an _9 ﬂ>o 8 4y
54 1 >o 10 5y
>

6A 13 12 oy

Y=A
Pin numbers shown are for the D, DB, J, N, NS, and W packages.

{'f TeEXAS
INSTRUMENTS
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SN5414, SN54LS14,
SN7414, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

SDLS049B — DECEMBER 1983 — REVISED FEBRUARY 2002

schematic
14
Vce
6 kQ 100 Q
Output Y
Input A
H7 GND
'LS14
Vce
20 kQ
Output Y
Input A
vy
GND
Resistor values shown are nominal. ﬁ7

*’) TeEXAS
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SN5414, SN54LS14,
SN7414, SN74LS14

HEX SCHMITT-TRIGGER INVERTERS

SDLS049B — DECEMBER 1983 — REVISED FEBRUARY 2002

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

Supply voltage, Vo (SEe NOte 1) .. oo e 7V
INPUE VOAGE: 14 55V
B 7V

Package thermal impedance, 0 (see Note 2):D package ............ ..., 86°C/W
DBpackage ..........iiiiiiiiiiiii 96°C/W

Npackage ..........ccciiiiiiiiiiiiiiiinn.. 80°C/W

NSpackage ..........cciiiiiiiii .. 76°C/W

Storage temperaturerange, Tstg

—65°C to 150°C

T 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

recommended operating conditions

SN5414 SN7414
MIN NOM MAX| MIN NOM MAX UNIT
Vce Supply voltage 4.5 5 55| 4.75 5 525 \%
loH High-level output current -0.8 -0.8 mA
loL Low-level output current 16 16 mA
TA Operating free-air temperature -55 125 0 70 °C

electrical characteristics over recommended operating free-air

otherwise noted)

temperature range (unless

SN5414
PARAMETER TEST CONDITIONS# SN7414 UNIT
MIN TYPS MAX
VT4 Vcc=5V 1.5 1.7 2 \Y
A% Vcc =5V 0.6 0.9 1.1 \Y
'(‘\')’Tsie:e\if_) Vog =5V 04 08 v
VIK Vee = MIN, I|=—12 mA 15| Vv
VOH Vce = MIN, V=06V, loH =-0.8 mA 2.4 3.4 \Y
VoL Vce = MIN, V=2V, loL =16 mA 0.2 0.4 \%
T+ Vcc =5V, V|i=VT14 —0.43 mA
IT— Vcc=5V, V|=VT1_ —0.56 mA
| Voo = MAX, V=55V 1 mA
IIH Voo = MAX, VIH=24V 40 A
L Vce = MAX, ViL=04V -08 1.2 mA
los! Vce = MAX -18 55| mA
lccH Ve = MAX 22 36| mA
lcoL Ve = MAX 39 60| mA

¥ For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

§ All typical values are at Vo = 5 V, Ta = 25°C.

' Not more than one output should be shorted at a time.

{'f TeEXAS
INSTRUMENTS
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SN5414, SN54LS14,
SN7414, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

SDLS049B — DECEMBER 1983 — REVISED FEBRUARY 2002

switching characteristics, Voo =5V, Tp = 25°C (see Figure 1)

FROM TO o
SN7414
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS UNIT
MIN TYP MAX
t 15 22
PLH A Y RL=400Q,  CL=15pF ns
tPHL 15 22
recommended operating conditions
SN54LS14 SN74LS14
UNIT
MIN NOM MAX MIN NOM MAX
Vce Supply voltage 4.5 5 55| 4.75 5 525 \%
IoH High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
TA Operating free-air temperature -55 125 0 70 °C

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

SN54LS14 SN74LS14
PARAMETER TEST CONDITIONSt UNIT
MIN TYPf MAX| MIN TYPF MAX
VT4 Vcc=5V 1.4 1.6 1.9 1.4 1.6 1.9 \%
VT_ Vcc=5V 05 08 1 05 08 1 v
Hysteresis
Vcc=5V 0.4 0.8 0.4 0.8 \
(VT = V1) e
VIK Ve = MIN, l| =—18 mA 15 -15| Vv
VOH Vee = MIN, Vi=05V, IoH =—0.4 mA 25 34 27 34 \%
loL=4 mA 025 04 025 04
VoL Vcc = MIN, Vi=-19V \
loL=8mA 0.35 0.5
Ty Vee =5V, V| = VT, -0.14 -0.14 mA
IT— Vcc=5V, V)= VT -0.18 -0.18 mA
Iy Vee = MAX, V=7V 0.1 01] mA
IIH Vce = MAX, VIH=27V 20 20 nA
L Vee = MAX, ViL=0.4V 0.4 04| mA
los$ Ve = MAX -20 —100| —20 —100| mA
ICCH Vce = MAX 8.6 16 8.6 16 mA
IccL Vce = MAX 12 21 12 21 mA
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
¥ All typical values are at Vo = 5V, Ta = 25°C.
§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
switching characteristics, Voc =5V, Tp = 25°C (see Figure 2)
FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX | UNIT
t 15 22
PLH A Y RL =2kQ, CL=15pF ns
tPHL 15 22
3 1,
EXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 5



SN5414, SN54LS14,
SN7414, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

SDLS049B — DECEMBER 1983 — REVISED FEBRUARY 2002

PARAMETER MEASUREMENT INFORMATION

SERIES 54/74 DEVICES
Vce
Test RL
Test Point s1
Point Vee
v From Output
cc Under Test (see Note B)
RL cL |
From Output RL (see Note A) [
Under Test
(see Note B) From Output Test
CL Under Test Point =
(see Note A) CL
(see Note A) I g S2
LOAD CIRCUIT LOAD CIRCUIT LOAD CIRCUIT
FOR 2-STATE TOTEM-POLE OUTPUTS FOR OPEN-COLLECTOR OUTPUTS FOR 3-STATE OUTPUTS
High-Level Timing 3V
Pulse 15V 15V Input 1.5V
L | oy Y
‘ w ‘ tsu H ‘
\ ———3V
Low-Level 1.5V 1.5V Data 15V 1.5V
Pulse Input
oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATIONS SETUP AND HOLD TIMES
Output
Control
77777 3V (low-level
Input 15V 15V enabling) \

In-Phase
Output
(see Note D)

\ \
tPHL —¢—» ﬂ—b‘P tPLH

Out-of-Phase | \ VOH
Output 15V 15V
(see Note D) ——— VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. CL includes probe and jig capacitance.
B. All diodes are 1N3064 or equivalent.

tPZLﬂ? < > [—tpLz

Waveform 1 ‘ || ~1.5V
(see Notes C | 1.5V \ v v
D —_ L+05
and D) ‘ VoL (o]
\

|
tpzH —» }« —» ‘)%tPHz

— —VOoH
Waveform 2 | — o VOH-05V
(see Notes C 15V 15V
and D) ’

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS

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

D. S1and S2are closed for tp|_H, tPHL, tPHZ, and tp_z; S1is open and S2 is closed for tpzp; S1 is closed and S2 is open for tpz|_.

E. Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg = 50 Q; ty and tf < 7 ns for Series
54/74 devices and ty and tf < 2.5 ns for Series 54S/74S devices.

F. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuits and Voltage Waveforms
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SN5414, SN54LS14,
SN7414, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

SDLS049B — DECEMBER 1983 — REVISED FEBRUARY 2002

PARAMETER MEASUREMENT INFORMATION
SERIES 54LS/74LS DEVICES

Test
Point Vece

RL
From Output

Under Test (see Note B)

(see Note A) I

LOAD CIRCUIT
FOR 2-STATE TOTEM-POLE OUTPUTS

High-Level
Pulse 13V 13V
[ty —P
\
Low-Level 13V 13V
Pulse
VOLTAGE WAVEFORMS
PULSE DURATIONS
————— 3V
Input 13V 13V
ov

\ \
tPLH 4\(—){ “1—* tPHL
In-Phase |

Output
(see Note D)

———VoH

VoL

\ \
tPHL —¢—P ﬂ—b‘P tpLH

Out-of-Phase | \ VOH
Output 13V 1.3V
(see Note D) ——— VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cg includes probe and jig capacitance.
B. All diodes are 1N3064 or equivalent.

From Output
CL Under Test

CL
(see Note A) I g S2

LOAD CIRCUIT
FOR OPEN-COLLECTOR OUTPUTS

Vce
Test RL

Point

S1
From Output

Vce Under Test (see Note B)

Test

RL (see Note A)
Point =

LOAD CIRCUIT
FOR 3-STATE OUTPUTS
Timing 3V
Input 1.3V
PR oV
4—» th
tsu —4—
Dat \ ———3V
ata 1.3V 13V
Input
ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
Output
Control
(low-level
enabling) ‘

tsz%‘ \« »1 )FipLz

Waveform 1 \ 13 ‘ =15V
(see Notes C ‘ ‘ v Vv
and D) ‘ | 7~ 7*7*\1* oL+05
‘ oL
tpzH —P }F —b ;« tpHZ
——— V
Waveform 2 | — oM VoH-05V
(see Notes C 13V
and D) ~1.5V
VOLTAGE WAVEFORMS

ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS

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

OmmO

S1 and S2 are closed for tp H, tPHL, tPHZ, @and tp|z; S1 is open and S2 is closed for tpzH; S1 is closed and S2 is open for tpz .
Phase relationships between inputs and outputs have been chosen arbitrarily for these examples.

All input pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg =50 Q, t, < 1.5ns, t< 2.6 ns.
The outputs are measured one at a time with one input transition per measurement.

Figure 2. Load Circuits and Voltage Waveforms
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SN5414, SN54LS14,
SN7414, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

SDLS049B — DECEMBER 1983 — REVISED FEBRUARY 2002

1.70

1.69

1.68

1.67

1.66

1.65

1.64

1.63

1.62

V14— Positive-Going Threshold Voltage — V

1.61

1.60

t Data for temperatures below 0°C and above 70°C and supply voltage below 4.75 V and above 5.25 V are applicable for SN5414 only.

TYPICAL CHARACTERISTICS OF 14 CIRCUITS?

POSITIVE-GOING THRESHOLD VOLTAGE
Vs
FREE-AIR TEMPERATURE

NEGATIVE-GOING THRESHOLD VOLTAGE

Vs

FREE-AIR TEMPERATURE

‘ ‘ 0.90 i i
Vec=5V > Vee=5V
1 0.89
(]
I £ o088
> /
S o087 7
@ /
® 0.86 —
£
= /
2@ 0.85 7
— /
o
O o0.84 =
[
2
S 083
z
| 0.82
i
> 0.81
0.80
-75 50 25 0 25 50 75 100 125 75 50 25 0 25 50 75 100 125
Ta — Free-Air Temperature — °C Tp — Free-Air Temperature — °C
Figure 3 Figure 4
HYSTERESIS
Vs
FREE-AIR TEMPERATURE
850 i i
Vec=5V
840 1
830 \\\
> \
€ 820 \
I N
(]
@ 810
s
% 800
I
' 790
L
1 780
+
-
> 770
760
750
-75 -50 25 0 25 50 75 100 125

Ta - Free-Air Temperature — °C

Figure 5
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SN5414, SN54LS14,
SN7414, SN74LS14
HEX SCHMITT-TRIGGER INVERTERS

SDLS049B — DECEMBER 1983 — REVISED FEBRUARY 2002

TYPICAL CHARACTERISTICS OF 14 CIRCUITS?

DISTRIBUTION OF UNITS
FOR HYSTERESIS

| |
Veec =5V
Ta = 25°C
® /\
(4]
=
[
5 /
(%]
(3}
o
"6 (
>
o
c
(]
3
o
<
e }
[
=
s /
2 //
N—_
740 760 780 800 820 840 860 880 900
VT4 — VT- — Hysteresis - mV
Figure 6
HYSTERESIS
vs
SUPPLY VOLTAGE
2.0 I I
Ta =25°C
1.8
>I 1.6
2
2 14
s
[ 1.2
I
10
<
;1 0.8
+
-
> 06
0.4
0.2
0
4.5 4.75 5 5.25 5.5
Vcc — Supply Voltage — V
Figure 8

Threshold Voltage — V

Vo — Output Voltage — V

2.0

1.8

1.6

14

1.2

1.0

0.8

0.6

0.4

0.2

THRESHOLD VOLTAGES
Vs
SUPPLY VOLTAGE

\ \
Tp =25°C

feme
"]
//

"

Positive-Going Threshold Voltage, VT,

—
[
_’.——

Negative-Going Threshold Voltage, V1—

4.5

4.75 5 5.25
VT4+ — VT- — Hysteresis - mV

Figure 7

5.5

OUTPUT VOLTAGE
VS
INPUT VOLTAGE

\’CC ; 5V ‘
Ta =25°C

0.4 0.8 1.2
Vcc — Supply Voltage -V
Figure 9

1.6 2

t Data for temperatures below 0°C and above 70°C and supply voltage below 4.75 V and above 5.25 V are applicable for SN5414 only.
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SN5414, SN54LS14,
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1.70

1.69

1.68

1.67

1.66

1.65

1.64

1.63

1.62

VT+ - Positive-Going Threshold Voltage — V

1.61

1.60

850

840

830

820

810

800

790

780

VT1+ - VT- — Hysteresis -V

770

760

750

TYPICAL CHARACTERISTICS OF 'LS14 CIRCUITS?

POSITIVE-GOING THRESHOLD VOLTAGE

NEGATIVE-GOING THRESHOLD VOLTAGE

Vs Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
\ \ 0.90 | |
Vec=5V S Vecc=5V
I 0.89
(2]
(<))
% 0.88
>
T 087 //
o
@ ,/
1 o 0.86 —
f -
[~ L
o 0.85 —
g ) /
O o084
o
2
% 083
o
(1]
= o082
|
£ os1
0.80
=75 -50 -25 0 25 50 75 100 125 -75 -50 25 0 25 50 75 100 125
Ta — Free-Air Temperature — °C Ta — Free-Air Temperature — °C
Figure 10 Figure 11
HYSTERESIS
vs DISTRIBUTION OF UNITS
FREE-AIR TEMPERATURE FOR HYSTERESIS
] R
- Vcc=5V
Vec=5V
cC =35 Tp = 25°C
o /\
o
c
[
3 /
]
s
N ‘E
\ o /
=]
o
(]
r
o
2
s 99% ARE /
2 ABOVE
- 735mV \
v ~
-75 -50 25 0 25 50 75 100 125 720 740 760 780 800 820 840 860 880

Tpa — Free-Air Temperature — °C

Figure 12

VT4 — VT- — Hysteresis - mV

Figure 13

t Data for temperatures below 0°C and above 70°C and supply voltage below 4.75 V and above 5.25 V are applicable for SN5414 only.
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TYPICAL CHARACTERISTICS OF 'LS14 CIRCUITS?

THRESHOLD VOLTAGES AND HYSTERESIS OUTPUT VOLTAGE
VS VS
SUPPLY VOLTAGE INPUT VOLTAGE
2.0 T T 4 T T
TA = 25°C Vec=5V
1.8 — Ta = 25°C " J
|1 T— T+
1.6 l//
. /’
— | Positive-Going Threshold Voltage, VT, 3
> 1.4 >
@ (]
g 12 g
S L S
z 1.0 [— Negative-Going Threshold Voltage, VT —] = 2
©° s A \ 4
S 08 , 1 ] | 3
[ Hysteresis, VT, — VT— ?
£
F 06 L
1
0.4
0.2
0 0
4.5 4.75 5 5.25 5.5 0 0.4 0.8 1.2 1.6 2
Ve - Supply Voltage — V V| - Input Voltage — V
Figure 14 Figure 15

t Data for temperatures below 0°C and above 70°C and supply voltage below 4.75 V and above 5.25 V are applicable for SN5414 only.
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TYPICAL APPLICATION DATA

\
|
| TTL System

— CMOS 4|:>O— k)—ff*
\
Sine-Wave o
Oscillator
\

TTL System Interface
for Slow Input Waveforms

Pulse Shaper

0.1 Hz to 10 MHz

ffffffffffff _ _V
330 Q T+
_—— — _H—— — ‘— — V1=
Input | ‘ } \
| \
| | | ||
Input o | | I
) I |l ||
[ |l | |
™ y | | | |
Output ” I_I I—I
Multivibrator Threshold Detector
Open-Collector
Output Input
r—
Input \ \ A Output ! !
| 1 = | | |
\ - \ \ \
g ———1— -+ —+F—— Vs
‘ T‘ ‘ Point A I/ |
‘ \ ‘ -~ ‘ ‘ ‘
| ] T N
T \
‘4? Output

Pulse Stretcher
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (Tl) reserve the right to make corrections, modifications, enhancements,
improvements, and other changes to its products and services at any time and to discontinue any product or service without notice.
Customers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All products are sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's
standard warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this
warranty. Except where mandated by government requirements, testing of all parameters of each product is not necessarily
performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using Tl components. To minimize the risks associated with customer products and applications, customers should
provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask
work right, or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services
are used. Information published by Tl regarding third-party products or services does not constitute a license from Tl to use such
products or services or a warranty or endorsement thereof. Use of such information may require a license from a third party under
the patents or other intellectual property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without alteration and is
accompanied by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an
unfair and deceptive business practice. Tl is not responsible or liable for such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service
voids all express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business
practice. Tl is not responsible or liable for any such statements.

TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would
reasonably be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement
specifically governing such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications
of their applications, and acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related
requirements concerning their products and any use of Tl products in such safety-critical applications, notwithstanding any
applications-related information or support that may be provided by TI. Further, Buyers must fully indemnify Tl and its
representatives against any damages arising out of the use of Tl products in such safety-critical applications.

TI products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is
solely at the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in
connection with such use.

TI products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products
are designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any
non-designated products in automotive applications, TI will not be responsible for any failure to meet such requirements.
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SDLS079

POSITIVE-NAND GATES

DECEMBER 1983 - REVISED MARCH 1988

DUAL 4-INP

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

---—-FIIIII

o«

These devices contain two independent 4-input NAND
aates

gates.

The SN5420, SN54LS520, and SNBE4S520 are
characterized for operation over the full military range
of -B5°C to 125°C. The SN7420, SN74LS20, and
SN74520 are characterized for apertion from 0°C to

70°C.
FUNCTION TABLE {each gate)
INPUTS OUTPUT
A B C D Y
H H H H L
L X X X H
X L X X H
X X L X H
X X X L H
logic symbalt
1A {1} &
(2}
18 6
” 8y
1c
ar 15}
iwv
9]
2 ——
P
. (8)
t12) 2y
2C
20 {13)

tThis symbol is in accordance with ANSI/IEEE Std. 31-1984 and
IEC Publication 617-12.
Pin numbers shown are for O, J, N, and W packages.

SN5420 .. . J PACKAGE
SN54LS20, SN54520 . . . J OR W PACKAGE
SN7420 .. . N PACKAGE
SN741520. SN74520 .. . D OR N PACKAGE

{TOP VIEW)

ta O WUl vee

1B [J2 12] 2D

NC Oz 120 2c¢

1Ic Oa nfdNC

10 Os 10] 28

1Y Os af] 2A
GND 7 8[] 2Y

SNB420 ... W PACKAGE
(TOP VIEW)

1A O Ul 1o
1v [O2 13(] 1C
nNC O3 121 18
Vee 04 11[] GND
Ne [Os 1w 2y
2A Os o] 2D
2B O~ 8[] 2C
SN54LS20. SN54520 . .. FK PACKAGE

3 2 12019
NC {14 B[ 2C
NC (5 17[] NC
1C |js 16[] NC
NC {]7 15[] NC
10 [i8 14l 2B

\\ 810111213

[}
2823

NC - No internal connection

logic diagram

1A —
18
1c — Jo— v
1D a
2A —
2B |
2— »—=
2D e
positive fogic Y = A B CDor¥Y =A +B+C +D

PRODUCTION DATA documents contain information
currant as of publication date. Products canform to
specifications per the terms of Texas Instruments
standard warranty. Production processing doas not
necessarily include testing of all paramaters.
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SN7420, SN74LS20, SN74520
DUAL 4-INPUT POSITIVE-NAND GATES

schematics {(each gate)

‘20
f 4 $— Ve
L L L =
< £ <
a k() € 1.8 kO & 2130 ¢
& b 4 >
1 h] /]
INPUTS
A —d
B ALTeUT
1 A Uuirui
”~ 1 v w
\s I 1 Y
D v
'S e
r' 1 kQ
* A & 44— GND
LS20 520
T 2 d ¥——Vce r ¥ — Vce
Zﬁxﬁé 8%-.52(L 1205:‘& 25'.("3 BGOHE 50;’2%
INPUTS T r ,——1
A L
B "l INPUTS
c T A —9
o Ly N V_‘ 8 3.5 ko OUTPUT
T4 4 k2
Ifw L | ouz‘Pur c v
T
- | ey 12 k8 < i [ ° T 2 : .jh
Al A I i is — L | 4 | s00 g 2580 D; \l
r 9 r L L .JN L F Y| 1
15K1¢ 3k ¥ I_ K
& ® p ® +—— GND
o ® — GND

Resistor values shown are nominal.

absolute maximum ratings over operatin
Supply voltage, Ve (see Note 1) . . ... L e 7V
Input voltage: 20, 'S20 . . e 5.5V
LS 20 . . e e Y
Operating free-air temperature range: SNB4' . ... .. . . Lo, —55°C to 125°C
SN74" . . 0°C to 70°C
Storage temMperature range . ... ... ..o —65°C to 150°C

NQTE 1: Voliage values are with respect to network ground terminals.
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recommended operating conditions

SN5420 SN7420
UmNIT

MIN NOM MAX | MIN NOM MAX
Vo Suppty voitage 4.5 5 55 | 4.75 5 5.25
V|H High-level input voltage 2 2
VL Low-isvel input voitage 0.8 a.8
lgH High-levet output current ~-0.4 - 0.4 mA
igL Low-ievel output current 16 16 mA
Ta Operating free-air temperature - 55 125 0 70 °c

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

SN5420 SN7420
PARAMETER TEST CONDITIONS T - UNIT
MIN TYPE MAX | MIN TYP§ MAX
Voo = Mii, i =— 12 mA —1.5 -1.5 v
Veo = MIN, _/iL:@“g Vv, lon=—04ma 2.4 3.4 2.4 34
Vee = MIN, ViH=2V, gL = 16 mA 0.2 0.4 0.2 a.4
I Ve = MAX, V=55V 1 1 mA
IiH Voo = MAX, V=24V 40 40 A
o Voo = MAX, V=04V - 1.6 - 1.8 mA
Ins§ Veeo = MAX - 20 —-55 | —18 — 55 mA
ECCH Voo = MAX Vi=0Vv 2 4 d 4 maA
iccL Veg = MAX, V=45V g 11 6 11 mA
t For conditions shown as MILN or MAX, usa the appropriate value specified under recommended cpearating conditions,
t AN typical values are at Vog =5 V, Ty = 269C.
§ Not more than one output sheuld be shorted at a time.
switching characteristics, Ve =5V, Ta = 256°C (see note 2)
FROM TO
FARAMETER TEST CONDITIONS MiN  TYP MAX UNIT
{INPUT) {OUTPUT)
PLH 12 22 ns
Any Y Ry =400 G, CL=16pF
LE=TET 8 15 ns

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

{i,
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recommended operating conditions

SN5ALS20 SN74L52C
UNIT
MIN NOM MAX | MIN NOM MAX
Vor  Suppiy voitage a5 [ 55 4,7% [ 5.25 Y]
Vi High-level input voltage 2 2 v
VL Low-level input voltage 0.7 08 v
Igy  High-ievel output current — 0.4 -0.4 mA
oL Low-fevel output current - < 8 mA
Ta  Operating free-air temperature — 55 125 0 70 °c

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

SN54LS20 SN74LS20
PARAMETER TEST CONDITIONS T UNIT
MIN TYPE MAX | MIN TYP} MAX
Vi Voo = MIN iy=— 18 mA — 1.5 —1.5 V]
YOH ViL = MAX,  igy < — 0.4 mA 25 3.4 27 34 v
Vg =2V lgr =4 maA 0.26 0.4 0.4
VoL v
Vig=2V loL =8 mA 0.25 0.5
h V=7V 0.1 01 | ma
i V=27V 20 20 KA
TR Vy=0.4Vv —0.4 —04 mA
1558 -2 =100 | - 20 — 100 mA
iceH V=0V 0.4 0.8 04 0.8 mA
lecL V=48V 1.2 2.2 1.2 2.2 mA
T Far conditions shown as MIN or MA X, usa the appropriate value specified under recommendad operating conditions.
t All typical values are st Voo =5 V, Ty = 257C.
§ Nopt more than one output should be sharted at a time, and 1he duration of the short-circuit should not exceed one sacond.
switching characteristics, Voo =5V, Ta = 25°C (see note 2)
FROM TO
PADAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) (OUTPUT)
tPLH 9 15 ng
Any Y Ry =2 ks, CL =15pF
TPHL 10 15 ns
NOTE 2: Load circuits ang voitage waveforms are shown in Section 1.
i
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SN54520, SN7452
DUAL 4-INPUT POSITIVE-NAND GATE
recommended operating conditions
SN54820 SN74520
UNIT
MIN NOM MAX | MIN NOM MAX
Voo  Supply voltage 4.5 5 ] 55 4.75 5 B5.2b v
V|iH High-level input voltage 2 2 v
VL Low-levei input voltage G.8 0.8 W
IoH High-level output current -1 -1 mA,
lgr  Low-isvel output current 20 20 mA
TaA Qperating free-air temperature —55 125 Q 70 o¢

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

SN54520 SN74520
PARAMETER TEST CONDITIONS T UNIT
MIN TYPt MAX |MIN TY¥Pt MAX
Vik Vee = MIN, ly=—18mA -1.2 -12 v
VoH Ve = MinN, Vi =08V, IoH =~T1T mA 25 3.4 2.7 3.4 v
VoL Voo = MIN, ViH=2V, laL =20 mA 0.5 0.8 Y
1 Ve =MAX, V=58V 1 1| mA
I Vep = MAX, V=27V 50 50 rA
TR Ver = MAX, V=05V -2 —2 mA
Ins§ Veop = MAX —40 -100 —40 —-100 mA
iecH Veo = MAX, V=0V 5 8 5 8 | mA
feoL Vee = MAX, V=45V 10 18 10 18 | mA
t For conditions shown as MIN or MAX, use the appropriate value specifiad under recommended operating conditions.
% All typical valuas are at Voo =5V, Ty = 25°C.
§ Not more then one gutput should bae sherted at a tima, and the duration of the shart-circuit should not exceed one second.
switching characteristics, Voc =B V, Ta = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
{INPUT) (QUTPUT)
tPLH 3 45 ns
R =280 s, CL=15pF
PHL 3 5 ns
A B CorD Y
PLH 4.5 ng
A =280, CL =50 pF
PHL 5 ns
NOTE 2: Load circuits and voltage waveforms are shown in Saction 1.
-
i
TeExas Jb
INSTRUMENTS
POST OFFiCE BOX 655012 = DALLAS, TEXAS 75285




SN54LS21, SN74LS21
DUAL 4-INPUT POSITIVE-AND GATES

SDLS139 — APRIL 1985 — REVISED MARCH 1988

e 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 4-input
AND gates.

The SN54LS21 is characterized for operation
over the full military temperature range of
—-55°C to 125°C. The SN74LS21 is
characterized for operation from 0°C to 70°C.

FUNCTION TABLE (each gate)

INPUTS OUTPUT
c Y

X X X r xT|>
X X ~ X I
X X X X
rXXXZI|oO
rcrrr X

logic symbolT

()
(2)
‘ {6)
(4) "
(5
9)
(10)
(8)
(12)
——
(13)
—

1A
18

1C
1D
2A
2B
2C
2D

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.

SN54LS21 ...J OR W PACKAGE
SN74LS21 ... D OR N PACKAGE

(TOP VIEW)
1A h 1911 Ve
1B {2 130] 2D
NC O3 ‘2§ 2C
1c Qs n NC
1D s 10] 2B
1Y (s 9(] 2A
GND (G~ 8[] 2Y

SN54LS21 . . . FK PACKAGE
(TOP VIEW)

NC —No internal connection

logic diagram
1A —|
D
1€ ———
10—

2A —
28—

20—

2D —

2Y

{positive logic) Y = A«BeCeDorY =A +B +C + D

PRODUCTION DATA information is current as of publication date.

Products conform to specifications per the terms of Texas Instruments i
warranty. Producti ing does not ily include
testing of all parameters. " s EXAS

Copyright © 1988, Texas Instruments Incorporated
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SN54LS21, SN74LS21
DUAL 4-INPUT POSITIVE-AND GATES

SDLS139 — APRIL 1985 — REVISED MARCH 1988

schematics (each gate)

Vce
20k 2 120 2
INPUTS

A

B —
c

OUTPUT
Y

GND

—

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

Resistor values shown are nominal.

Supply voltage, VCC (see Note 1) . ..ot i it 7V
INPUL VORAGE .+ o v v v oottt it it e e a s e e a s 7V
Operating free-air temperature range: SN54’ ......... ... ..o -55°C to 125°C

SNTZ4 . ot e e e 0°C to 70°C
Storage temperature FaNQge . .. ........c.oveenueenaraaassaesencaanas —-65°C to 150°C

NOTE 1: Voitage values are with respect to network ground terminals.
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SN54LS21, SN74LS21
DUAL 4-INPUT POSITIVE-AND GATES

SDLS139 — APRIL 1985 — REVISED MARCH 1988

recommended operating conditions

SN541L.521 SN74LS21
UNIT

MIN NOM MAX | MIN NOM MAX
Ve Supply voltage 45 5 55 | 4.75 5 b5.256
V|H High-level input voitage 2 2
V|L Low-level input voltage 0.7 0.8
loH High-level output current —-04 —-04 mA
loL Lowe-level output current 4 81 mA
Ta  Operating free-air temperature - 55 125 0 70 °c

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

SN54LS21 SN74LS21
PARAMETER TEST CONDITIONS T UNIT
MIN TYP$ MAX | MIN TYP{ MAX

Vik Vcc=MIN, 1lj=—18mA -15 -15
VOH Vee = MIN, ViH=2V, IoH=—0.4mA 25 3.4 2.7 3.4

Ve = MIN, ViL = MAX, loL=4mA 0.25 0.4 0.25 0.4
VoL v

Vee = MIN, ViL = MAX, loL=8mA 0.35 0.5
1) Vee=MAX, V=7V 0.1 0.1 mA
HH Vee =MAX, V=27V 20 20 A
he Vee = MAX, V=04V -04 - 04 mA
los$§ Vee = MAX -20 —100 | —-20 —100 | mA
IccH Ve =MAX, V| =45V 1.2 24 1.2 24 | mA
lceL Vee=MAX, V=0V 2.2 44 2.2 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 =5V, Ta = 25°
§ 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 = 25°C (see note 2)

FROM T0
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT)
tPLH 8 15 ns
Any Y RL=2kQ, CL=15pF
tPHL 10 20 ns

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

*’) TeEXAS
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SDLS082

SN5423, SN542b, SN7423, SN7425
DUAL 4-INPUT NOR GATES WITH STROBE

DECEMBER 1982 -REVISED MARCH 1988

* Package Options include Plastic and
Ceramic DIPs and Ceramic Flat Packages

* Dependable Texas Instruments Quality and
Reliability

description

These daevices contain dual 4-input positive NOR gates
with strobe. They perform the Boolean function:

Y = GIA+B+C +D)
{with 1X and 1X of ‘23 left cpenk.

The SN5423 and the SN5425 are characterized for
operation over the full military temperature range of
—55°C to 125°C. The SN7423 and the SN7425 are
characterized for aperation from 0°C to 70°C.

FUNCTION TABLE

INPUTS QUTPUT
A B C D G Y
H X X X H L
X H X X H L
X X H X H L
X X X H H L
L L L L X H
X X X X L H

Expander inputs are open,
H = high levei, L = low level, X = irralevant

logic symbolst

SN5423/5N7423

LU =1
ad2t b
8 :3: 1

5
:z (61 : sL
L :Ie
78
w2 {az =1
sad1® 1,
28 {111 |2
S ) RPN
S LI

SNE5423 . . . J OR W PACKAGE
SN7423 .. N PACKAGE

{TOP VIEW)
x [0 Uhe[d vee
1Az  1sQ1X
18 [ 1a[]2D
1G[Js  1a[]2c
1cQs  120J26
10 e nazs
1v[J7  w[J2a
GND [s a[]z2y

SN5425 ... J OR W PACKAGE
S5N7425 . . . N PACKAGE

(TOP VIEW)
a0 Uhalvee
1B[2 132D
1603 lzgzc
1C s 11J 2G
10s 0[] 2B
1v(ds ol] 2A

GND 7 s[]2Y

logic diagram

CUTPUT
Y

GATE 1 OF
SN5423/5N7423
ONLY
SN5425/5N7425
G ) Gl 21
A 1
6}
18 12} 1‘LW
4
1 {4y
10 (5)
ZC-i—EiL G2 21
28 {9} o
1 8
28 {10 2 B 2v
12
P
113)
2D

TThese symbois are in accordance with ANSI/IEEE Std. 91-1984 and IEC Pubtlication 617-12.

Pin numbers are for J, N, or W packages.

PRODUCTION DATA documents cantain information

current as of publication date. Products conforn: to i,
specitications per the terms of Texas Instruments TEXAS

standard warranty. Production processing does not

necessarily include testing of all parameters. [NSTRUMENTS

POST OFFICE BOX 655012 » DALLAS. TEXAS 75165



SNb6423, SNb425, SN7423, SNSN7425
DUAL 4-INPUT NOR GATES WITH STROBE

schematic {each gate}

Yoo
ke v 1.3k s 100 o
'
(2 <
i 4k
B -
) M$
7 4 ki
'5 -
51 < ‘ E
2 .y b >
i ' ™ 3
akn
D
[ 4 {
»—1—-‘ a
I
[
L] G——-—-——J |
52 = * [
-2 >
u,!’.;{"‘ ——————————— -t !
-2 e - L.
<t§° X
g g 3009%
“  GND pe

NOTES: A. Component values shown are neminal.
B. Both expander inputs are used simultanecusly for expanding.
C. |f expander is not used leave X and X open.
D. A tgtal of four expander gates can be connegted to the expander inputs.

V - Ve bus

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

Supply voltage VoG (58 NOte 1) L. L e e FAY
Input voltage (see Note 1) ........... O h5V
Interemitter voltage {SE8 N OTE 2) . i ittt i et ittt r et tea i tar e e ae e aa e e e e 55V
Operating free-air temperature range: SN5423, SN5425 Circuits .. ... .. ... oot —856°Cto 125°C

SN7423, SN7426 Circuits ... ..ottt 0°C to 70°C
StOrage temMPerature FANGE o o v v« v v v s e v v v s m s m s e o s a st s s s mn e e e e, —65°C to 150°C

NQTES: 1. Voltage values, except interarmitter valtage, are with respect to network ground terminal,
2, This is the voitage betweaen twao emitters of a multiple-emitter transistor,

recommended operating conditions

‘23, ‘25
umMIT
MIN NOM  MAX
54 Family 4.5 5 5.5
Vee Sueply voltage 74 Family 475 5 625
ViH High-level input voltage 2 v
ViL  Low-level input voltage 0.8 v
lon High-level output current — 08 mA
54 Family 16
lop.  Low-level output current 74 Family 16 mA
) 54 Family — 55 125 .
Ta Operating free-air temperature range 74 Family o w0 C

The '23 is designed for use with up to four '60 expanders,

TEXAS "9
INSTRUMENTS
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SN5423, SN5425, SN7423, SN7425
DUAL 4-INPUT NOR GATES WITH STROBE

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

PARAMETER TEST CONDITIONST Mmin Tyri MAX UNIT
Vi VCC:MIN' hy=—12mA - 156 v
VOH Vg = MIN, VIiL=08v, lgH = — 0.8 mA 2.4 3.4 v
VoL Vee = MIN, Vi =2V, lgL = 16 mA Q.2 D4 v
I Voo = MAX, V=565V 1] mA
i t 4
e data inputs Voo = MAX, V=24V A
strobe inputs 160
d i t -1,
h 2w s Voo =MAX, V=04V 18 A
strobe inputs — 6.4
54 Famiiy — 20 — 55
[} \% = MAX
0s§ cc 74 Family _18 _s5 | ™
IcoH Voo = MAX, All inputs at 0 ¥V 8 16 maA,
lecL Voo =MAX,  AllinputsatbV 10 19 mA

t For conditions shown as MIN or MAX, use the appropriate value specifiag undar recommended operating conditions for the appticable davice

typa, Expander inputs X and X are open.

1 All typical values areat Voo = 5V, T = 25°C.

§ Noat mora than one sutput should be shorted

at a time.

electrical characteristics (SN5423 circuits) using expander inputs, Vg =4.5V, TA =—56°C

PARAMETER TEST COMDITIONS Min TYPT MAX UNIT
IX Expander current Vyx =04V, lap =16 mA —-35 mA
v Base-Emitter voltage of output

BE(Q) transistor () lgL = 16 mA, Ix + 1% =0.41 mA, RxX =0 1.1 v
Vou High-level output voltage loH=—04mA, Ix=015mA, IX =—-015mA 2.4 34 W
VoL Low-level autput voltage lgL = 16 mA, Iy + 1% = 0.3 mA, Ry =114 2 0.2 04 v

electrical characteristics (SN7423 circuits) using expander inputs, Vo =4.75 V, TA =0°C
PARAMETER TEST CONOITIONS mMmin  TYPT max UNIT
573 Expander current Vxx =04V, lgL = 16 mA — 3.8 mA
v Base-Emitter voitage of output _

BE(Q) transistor (@) lagL = 16 mA, Iy +1x =0.62 mA, Rxx =0 1 v
Vou High-level output voitage IgH = — 0.4 mA, Iy =027 mA, 1K =—027mA | 24 3.4 v
VoL Low-level output voltage lgL=186mA, ly + 1% = 0.43 mA, Axx =130% 0.2 04 A

t All typical values areat Ve =5V, Ty = 25°C.
switching characteristics, Vog =5V, Ta = 25°C, N = 10, (see note 3}
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
tPLH /) =400 Q, Cp =15 pF 13 22 | ns
tPHL Ry =400 22, &L =15pF 8 15 ns

NOTE 3: Switching characteristics of the SNS423 and SN7424 are tested with ths expander pins open.
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R Texas PACKAGE OPTION ADDENDUM

INSTRUMENTS
www.ti.com 6-Dec-2006

PACKAGING INFORMATION

Orderable Device status ™  Package Package Pins Package Eco Plan® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
5962-9763601QEA ACTIVE CDIP J 16 1 TBD A42 SNPB N/ A for Pkg Type
JM38510/00403BCA ACTIVE CDIP J 14 1 TBD A42 SNPB N/ A for Pkg Type
JM38510/00403BCA ACTIVE CDIP J 14 1 TBD A42 SNPB N/ A for Pkg Type
SN5423] ACTIVE CDIP J 16 1 TBD A42 SNPB N/ A for Pkg Type
SN5423J ACTIVE CDIP J 16 1 TBD A42 SNPB N/ A for Pkg Type
SN5425J ACTIVE CDIP J 14 1 TBD A42 SNPB N/ A for Pkg Type
SN5425J ACTIVE CDIP J 14 1 TBD A42 SNPB N/ A for Pkg Type
SN7423N OBSOLETE PDIP N 16 TBD Call Tl Call Tl
SN7423N OBSOLETE PDIP N 16 TBD Call Tl Call Tl
SN7425N ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
SN7425N ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
SN7425N3 OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN7425N3 OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN7425NE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
SN7425NE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(ROHS)
SNJ5423] ACTIVE CDIP J 16 1 TBD A42 SNPB N/ A for Pkg Type
SNJ5423] ACTIVE CDIP J 16 1 TBD A42 SNPB N/ A for Pkg Type
SNJ5423W OBSOLETE 16 TBD Call Tl Call Tl
SNJ5423W OBSOLETE 16 TBD Call Tl Call Tl
SNJ5425] ACTIVE CDIP J 14 1 TBD A42 SNPB N/ A for Pkg Type
SNJ5425] ACTIVE CDIP J 14 1 TBD A42 SNPB N/ A for Pkg Type
SNJ5425W ACTIVE CFP w 14 1 TBD A42 N / A for Pkg Type
SNJ5425W ACTIVE CFP W 14 1 TBD A42 N/ A for Pkg Type

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sh/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sh/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

®) MsSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder

Addendum-Page 1


http://www.ti.com/productcontent

R Texas PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 6-Dec-2006
temperature.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is
provided. Tl bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by TI
to Customer on an annual basis.

Addendum-Page 2



J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
alaiaialaialia B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

W (R—GDFP—F14)

CERAMIC DUAL FLATPACK

Base and Seating Plane
0.260 (6,60)
f 0.026 o 66)
! v
| I |
0.006 ( j
| 0.080 (2,03) 0.004 (0,10)
0.045 (1,14)
—— 0.280 (7,11) MAX ——»
0.019 (0,48)
1 14 0.015 (0,38)
\J
l l l l =
l l l l
0.050 (1,27)
l l l l
0.390 (9,91) l { l |
0.335 (8,51)
l l l l
l ] l 0.005 (0,13) MIN
4 Places
l l l l l
7 8
0.360 (9,14) 0.360 (9,14)
0.250 (6,35) 0.250 (6,35)
4040180-2/D 07/03
NOTES:  A. All linear dimensions are in inches (millimeters).

moow

This drawing is subject to change without notice.
This package can be hermetically sealed with a ceramic lid using glass frit.
Index point is provided on cap for terminal identification only.

Falls within MIL STD 1835 GDFP1-F14 and JEDEC MO-092AB

b TeExAs
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

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

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear 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 length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.

b TExAS
INSTRUMENTS
www.ti.com



H PACKAGE OPTION ADDENDUM

/|
INSTRUMENTS

www.ti.com 25-Sep-2013

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish  MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty 0) ®3) (4/5)
5962-9763601QEA ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -55to 125 5962-9763601QE Samples
A 5 ]
SNJ5423J
JM38510/00403BCA ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type -551t0 125 JM38510/ T e
00403BCA
JM38510/00403BCA ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type -551t0 125 JM38510/ g e
00403BCA
M38510/00403BCA ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type -551t0 125 JM38510/ D
00403BCA e
M38510/00403BCA ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type -551t0 125 JM38510/ D
00403BCA e
SN5425] ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type -551t0 125 SN5425]
SN5425J ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type -55to 125 SN5425J Samples
SN7423N OBSOLETE PDIP N 16 TBD Call Tl Call Tl Oto 70
SN7423N OBSOLETE PDIP N 16 TBD Call Tl Call Tl 0to 70
SN7425N ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N / A for Pkg Type 0to 70 SN7425N
(ROHS) = =
SN7425N ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N / A for Pkg Type 0to 70 SN7425N o
(ROHS) = =
SN7425N3 OBSOLETE PDIP N 14 TBD Call Tl Call Tl 0to 70
SN7425N3 OBSOLETE PDIP N 14 TBD Call Tl Call Tl Oto 70
SN7425NE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type 0to 70 SN7425N Samples
(ROHS) = =
SN7425NE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type 0to 70 SN7425N Samples
(ROHS) = =
SNJ5423J ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -55 to 125 5962-9763601QE
A 5 ]
SNJ5423J
SNJ5423J ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -55to 125 5962-9763601QE —
A 5 ]
SNJ5423]
SNJ5423W OBSOLETE 16 TBD Call Tl Call Tl -55 to 125

Addendum-Page 1



http://www.ti.com/product/SN5423?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN5425?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN5425?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN5425?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN5425?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN5425?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN5425?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN7425?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN7425?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN7425?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN7425?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN5423?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN5423?CMP=conv-poasamples#samplebuy

13 TEXAS
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PACKAGE OPTION ADDENDUM

www.ti.com 25-Sep-2013
Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty 0) (3) (415)

SNJ5423W OBSOLETE 16 TBD Call Tl Call Tl -55 to 125
SNJ5425J ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type -55to 125 SNJ5425]
SNJ5425] ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type -551t0 125 SNJ5425J Samples
SNJ5425W ACTIVE CFP W 14 1 TBD A42 N/ A for Pkg Type -55to 125 SNJ5425W Samples
SNJ5425W ACTIVE CFP W 14 1 TBD A42 N/ A for Pkg Type -55 to 125 SNJ5425W Samples

® The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability

information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.
Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that

lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.
Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight

in homogeneous material)

® MsL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

“ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a

of the previous line and the two combined represent the entire Device Marking for that device.

will appear on a device. If a line is indented then it is a continuation

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. TI bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.
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In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF SN5423, SN5425, SN7423, SN7425 :
o Catalog: SN7423, SN7425

o Military: SN5423, SN5425

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Military - QML certified for Military and Defense Applications
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http://focus.ti.com/docs/prod/folders/print/sn7423.html
http://focus.ti.com/docs/prod/folders/print/sn7425.html
http://focus.ti.com/docs/prod/folders/print/sn5423.html
http://focus.ti.com/docs/prod/folders/print/sn5425.html

J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
alaiaialaialia B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

W (R—GDFP—F14) CERAMIC DUAL FLATPACK

Base and Seating Plane

0.260 (6,60)
0.045 (1,14) 0.235 (5,97)

l’o.ozs (0,66)
y 1 L 0.006 (015)]:

| 0.080 (2,03) 0.004 (0,10)
0.045 (1,14)
—— 0.280 (7,11) MAX ——
0.019 (0,48)
1 14 0.015 (0,38)
7'y A\
[ | |
[ | |
0.050 (1,27)
[ | | |
0.390 (9,91) I I I !
0.335 (8,51)
[ | | |
| { | 0.005 (0,13) MIN
4 Places
[ | | ] _[
A
7 8
0.360 (9,14) 0.360 (9,14)
0.250 (6,35) 0.250 (6,35)
4040180-2/E 01/14
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Index point is provided on cap for terminal identification only.
E. Falls within MIL STD 1835 GDFP1-F14 and JEDEC MO-092AB
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

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

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear 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 length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.

b TExAS
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2014, Texas Instruments Incorporated


http://www.ti.com/audio
http://www.ti.com/automotive
http://amplifier.ti.com
http://www.ti.com/communications
http://dataconverter.ti.com
http://www.ti.com/computers
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http://www.ti.com/consumer-apps
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— CMEAT27 CMEAICYTT CQCMTA27 CM7AICO7
| DINJIL Y, QNJPLOL T, VINFr=L T, JNTI=LOL]
L ) TDINDIEC 2 IAMMDIIT DNCITIUE MDD NATED
— IRIFLE J-INFUl FTUSTIVE-WUR UATED
SDLSOBQ DECEMBER 1983 —REVISED MARCH 1988
* Package Options Include Plastic ““Small SNB427. SN54LS27 . .. J OR W PACKAGE
Outline’” Packages, Ceramic Chip Carriers SN7427 ... N PACKAGE
and Flat Packages. and Plastic and Ceramic SN74L827 ... D OR N PACKAGE
DIPs {TOP VIEW)
| Denendable Texas Instruments Quality and 14 WO vee
| it 1B 2 13 1C
r~- a1 oA
descrip ZA LS Ty
] . . 2B [a 1] 3C
These devices contain three independent 3-input NOR 20 E 5 10% 3B
gates. 2Y Mg all 3A
[ 8] 7
o e e . _ GND 17 2] 3Y
The SNBA27 and SNS4LSZ7 are characterized for op- - -
eration over the full military temperature range of
—55°C to 126°C, The SN7427 and SN74LS27
characterized for aperation from °C 10 70°C ” SN54LS27 . - . FK PACKAGE
peratio ° : (TOP VIEW)
8]
FUNCTION TABLE {each gate) o< Lo
INPUTS OUTPUT | 3 2 12019 \r
ATl a 1 1v¥
A B € Y = “H .
NCI]E 1713 NC
H X X L = A 2c
2B1l6 1GH 3C
R Xt Ne [J7 5] NC
X X H L 2c s 14(] 38
L L L H 9 10111213
22853
logic symbolT. 5
g a_ i1} =1 NG - nial cannection
Iy b, {19}
‘I 1) a1t 1'\'1

logic diagram

3 1A
2A © 18 1Y
zgi’__ : L.)__zy 1c

— 2A———
% 2B Do 2y

-
o m

9
3A 9 2c
2p {10} .8 ..,
Jaan o,'_“ ——
sc—=— 38 — Yo 3y
sc——
T This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12. positive ]ogic
Pin numbers shown are for D, J, N, and W packages.

Y=A+B+CorY=A+B+C

PROCUCTION DATA d in informati .
current ag of puhhc;ﬁan date. r?duclsl conform to0 %
specifications per the terms of Texas instrumsnts

srandard w-rr-pn . Production processing does not TEXAS

necessarily include testing of all parameters. INSTRUM ENTS
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schamatics (each gate)

‘27

¢ +—Vco
4 k82 I.Ekﬂ§ %1309
INFUT
NFUTS i -
N I LY » I
A s A ] [
| ‘ r
[ B 1
i =
]i };OUTPUT
L r Y
— < [ "
4 kil 2 L
> I
3 b [
1l .
11 S HC
p
f ER"1Y
¢ — 182
—ANA—
& . ¢ GND
iLS27
<> 9+—o- Ve
20k 8 k{2 120 ) v
INPUTS &
A
[
10 k2
I 1 I ALl >
T i 1 4 kaa
by ] » - L1 DUTPLIT
a et by il
Pl - \'d
20 k2 X
B [ [
oy
10 k{2 .‘\1
x ¢ E:
[
<. 7 l.-.-.,n
s S 20 kas S0 % oy
pv4 S e SiokKe €y
v S L~ < € O Ree
~ [ Y r [ 1
g T Y 1 | g
']:l 10 k2 :I "j
- i
Resistor vaiues shown are naminai . L GND
- -
77

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

Supply voltage, Vo (see Note 1)
Input voitage: ‘27

SN74°

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

*i’
TeExas
INSTRUMENTS
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recommended operating conditions

SN5427 SN7427
UNIT
MIN  NOM MAX MIN NOM MAX
Ve~ Suaply unltane a5 5 EE | 475 & 825 v
[OIOT S ot i ~ - ~ e ¥
Vi High-ievei input vaitage 2 z v
ViL Low-ievel input voltage 0.8 0.B v
lgH High-level output current -0.8 - 0.8 mA
ig Lowievel output current i6 16 ma
Ta Operating free-air temperature —6h 125 4] 70 cC

SN5427 SN7427
PARAMETER TEST CONDITIONS 1 UNIT
MIN TYP 1 MAX | MIN TYP$ MAX

Vik VCC:MlN' Iy = =12 mA — 1.5 —1.5
Vg Vg = MIN, Vi =GBV oy = —08ma 2.4 24 24 a4 v
Voo Voo = MIN,  Vip=2V, oL = 16 mA 0.2 c4 0.2 a4 v
1] Voo = MAX, V=B85V 1 1 mA
IiH Voo =MAX, V=24V 40 40 HA
TN Voo = MAX, V=04V —1.6 - 1.6 mAa
laos § Voo = MAX - 20 -55| ~18 — 55 mA
lccH Ve =MAX, V=0V 10 16 10 16 mA
‘ccL Moo = MAX,  See Note 2 15 26 18 26 mA

T For conditions shown as MIN ar MAX, use the appropriate valug specified under recommended operating conditions,

1 All typical values are at Voo =5 V, Ta = 26°C.

§ Not maore than one output should be shorted at a time.

NOTE 2: Oneinput 8t 4.5 V, aill others at GND.

switching characteristics, Vo =5V, TA = 25°C (see note 3)

PARAMETER dAnpoh (OUTAUT) TEST CONDITIONS MIN  TYP Max] umNIT
pLH o N _ o B o 10 18 ns
A, BorC Y H) =4003§ Cy = 15 pF

tPHL 11 ns

NOTE 3: Load circuits and vottage waveforms are shown in Section 1.

{I’
TEXAS
INSTRUMENTS

RPOS™ OFFICE BOX 656012 » DALLAS, TEXAS 75285




SNG4LS27 SN74L527
— UnNIT
MIN NOM MAX | MIN NOM MAX
Voo Suppiy voitage 4.5 5 BB 4.75 b 5.25 v
Vil High-level input voltage 2 2 W
VL Low-level input voltage Q.7 0.8 A
IpH High-level output current —04 —-04 mA
ot Rowlevel cutput current 4 g8 ma
Tpa  Operating free-air temperature — 55 125 a 70 °c

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

SN54L827 SN74L827
PARAMETER TEST CONDITIONS 1 UNIT
MIN TYPZ MAX MIN TYP3 MAX
Vik VCC=MIN, I = =18 mA —-15 -1.5
VO H Vo = MIN, ViL = MAX, g =—04mA 2.5 3.4 2.7 34
Voo =MIN, V=2V, g —4mA o 0.25 0.4 025 04
YoL Y
Vee = MIN, Vig =2V, loL =8 mA 0.35 0.5
Iy Voo = MAX, Vi=7V .1 0.1 mA
M Vep = MAX, Vy=2.7V 20 20 MA
e Voo =MAX, V=04V - 0.4 - 0.4 mA
los § Voo = MAX — 20 —100) —20 — 100 mA
IgeH Voo = MAX V=G0V Z 4 2 4 mA
lecL VCC = MAX,  See Note 2 3.4 68 34 68 mA
1t For conditions shown as MEIN or MAX, use the appropriate vaiue specified under recormmended operating conditions,
1 Al typical valuesareat Vg = B V, T4 = 25°C.
§ Not more than one output should be shorted at a nme, and the duration of the shortcircuit should not exceed ona second.
NQTE 2: One input at 4.5 V, all athers at GND,
switching characteristics, Voo =5 V, Ta = 25°C (see note 3)
PARAMETER From, L. TEST CONDITIONS MIN  TYP MAX| uNIT
{INFUTH WOUTPUT)
TPLH 10 15 ns
A,BorC Y R =2k, Cy =15pF
PHE 10 15 ns
NOTE 3:

TeExas
INSTRUMEN
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IMPORTANT NOTICE

Texas Instruments (Tl) reserves the right to make changes to its products or to discontinue any semiconduc tor
product or service without notice, and advises its customers to obtain the latest version of relevant inf
to verify, before placing orders, that the information being relied on is current.
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Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer's applications, adequate design and operating
safeqguards chould he nrovidad by tha customear to minimize inharant or nrnradllrnl hazards
guarGs snowG D ProviGed OY e CUsSoMer 10 MinimiZe mnereni or proceura: nazal

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright ©® 1996, Texas Instruments Incorporated



SN5430, SN54LS30, SN54S30
SN7430, SN74LS30, SN74S30
8-INPUT POSITIVE-NAND GATES

SDLS099 - 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 a single 8-input NAND gate.

The SN5430, SN54LS30,

and SN54S30 are

characterized for operation over the full military range
of —55°C to 125°C. The SN7430, SN74LS30, and
SN74S30 are characterized for operation from 0°C

to 70°C.

FUNCTION TABLE

INPUTS A THRU H OU.I;PUT
All inputs H L
One or more inputs L H

logic diagram

A
B
c
D
E

| F—

G
H

positive logic

D

Y=A:-B-C-D-E-F:-G:-H or
Y=A+B+C+D+E+F+G+H

logic symbol T

moow»
g

TThis 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.

SN5430 . . . J PACKAGE
SN54LS30, SN54S30 . . . J OR W PACKAGE
SN7430 ... N PACKAGE
SN74L830, SN74830 . . . D OR N PACKAGE

(TOP VIEW)
Al Uia Vece
B (2 133 NC
cgs 120 H
D (4 1 G
EES 10[] NC
F(s a[J NC

GND [J7 gy

SN5430 . . . W PACKAGE

(TOP VIEW)
ne O Uhadne
A2 13[JNC
B3 1200y
vee 04 11[J GND
cOs ofQH
D([se o] G
EQ7 g[]F

SN54LS30, SN54S30 . . . FK PACKAGE
(TOP VIEW)

NC - No internal connection

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

d warranty. Prodi p
testing of all parameters.

ing does not

ily include

Q‘ TEXAS
INSTRUMENTS

Copyright © 1988, Texas Instruments Incorporated
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SN5430, SN54LS30, SN54S30
SN7430, SN74LS30, SN74S30
8-INPUT POSITIVE-NAND GATES

SDLS099 - DECEMBER 1983 - REVISED MARCH 1988

schematics (each gate)

‘30
¢ *+—Vce
axas3 130 0
weors TIFFFFF 7
A—e OUTPUT
B8 Y
c
D
£
F
G
H
ALA X LA
4 2 X713
® /37 GND
‘LS30
g ¢ vVee
INPUTS 17k 8k 12093;
A _|r< 4
B f< 1{
[a
¢ rAAv V
o 144 i<
(¢ OUTPUT
E ) 4k v
F fe
G f<
H ¢
o . 1.5 k2
r Y JR Y Y ¥
R Y A Y §
® /i/ &— GND
‘S30
+—Vcc
2.8k9% 900 2.2
E.
weuts 7T FITF 7
A—e
B OUTPUT
Y
c
D
E
F
G
AL AT IE
Wiy Wiy Wiy y
Fo¥e¥e ¥
® — GND

Resistor values shown are nominal.
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SN5430, SN54LS30, SN54S30
SN7430, SN74LS30, SN74S30
8-INPUT POSITIVE-NAND GATES

SDLS099 - DECEMBER 1983 - REVISED MARCH 1988

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

Supply voltage, Vcc (see Note 1) . .......... N 7V
INPUL VORAGE . . . e e e e e e e e e e e e e 55V
Operating free-air temperature range: SN5430.............. ... .. ... —-55°C to 125°C

SN7430 . ... e 0°C to 70°C
Storage temperature range . . ... ... .o vv i in e oottt —-65°C to 150°C

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

recommended operating conditions

SN5430 SN7430
UNIT

MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 55 | 4.75 5 5.26
Vij4 High-level input voltage 2 2
ViL Low-level input voltage 0.8 0.8
loH High-level output current —0.4 —-0.4 mA
lgL Low-level output current 16 16 mA
Ta Operating free-air temperature - 65 125 0 70 °c

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

SN5430 SN7430
PARAMETER TEST CONDITIONS t UNIT

MIN TYP$ MAX | MIN TYP} MAX
ViK Vee = MIN, h==12mA -15 -15
VOH Vee = MIN, ViL=08V, Igoy=-04mA 24 3.4 24 3.4
VoL Vee = MIN, Vig=2Vv, loL=16 mA 02 04 0.2 0.4
Iy Vec=MAX, V=556V 1 11 mA
I Vee=MAX, V=24V 40 40 | uA
he Vee =MAX, V=04V - 1.6 —-1.6 | mA
los§ Vee = MAX - 20 —-55 | —18 —-556 1 mA
IcCH Vee =MAX, V=0 1 2 1 2 mA
lcoL Ve =MAX, V=45V 3 6 3 6| mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t All typical values are at Vo =5 V, Tp = 25°C.
§ Not more than one output should be shorted at a time.

switching characteristics, Vgc =5V, TA = 25°C (see note 2)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) {OUTPUT)
tPLH 13 22 ns
Any Y Ry =400 Q, CL=15pF
tPHL L L 8 16 ns

NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
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SN5430, SN54LS30, SN54S30
SN7430, SN74LS30, SN74S30
8-INPUT POSITIVE-NAND GATES

SDLS099 - DECEMBER 1983 - REVISED MARCH 1988

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

Supply voltage, Vg (see Note 1) . .. ..o o i i e e s
Input VvOItage . . ... .. it e i e i e

Operating free-air temperature range: SN54LS30.................. .

SN74LS30 ......... ... .
Storage temperature range . ........ e e e

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

recommended operating conditions

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

7V

SN541L.S30 SN74LS30 UNIT

MIN NOM MAX | MIN NOM MAX
Vce Supply voltage 4.5 5 5.5 | 4.75 5 5.25
ViH High-level input voltage 2 2
ViL Low-level input voltage 0.7 0.8
loH High-level output current -04 -0.4 mA
loL Low-level output current 4 8 mA
Ta Operating free-air temperature - 55 125 0 70 °c

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

SN541L.S30 SN74LS30
PARAMETER TEST CONDITIONS t UNIT
MIN TYP MAX | MIN TYP} MAX
ViK Vee = MIN, lj=—18mA —-1.5 -1.5 v
VOH Vee = MIN, VL = MAX, log=—04mA 2.5 3.4 27 3.4
Vee = MIN, VIH=2V, loL=4mA 0.25 0.4 0.4
VoL v
Vee = MIN, ViH=2V, loL=8mA 0.25 0.5
] Ve = MAX, V=7V 0.1 0.1 mA
IH Voo =MAX, V=27V 20 20 uA
he Vcee = MAX, Vy=04V - 04 -04 mA
los$§ Vee = MAX —20 —100 | —20 —100 | mA
IccH Vee = MAX, Vi=0 0.35 0.5 0.35 0.5 mA
lccL Ve =MAX, V| =45V 0.6 1.1 0.6 11 mA
t For conditions shown as MIN or MA X, use the appropriate value specified under recommended operating conditions.
t All typical valuesareat Ve =56V, Ty = 25°%
§ 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 = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) {OUTPUT)
tPLH 8 15 ns
Any Y R =2k, C_=15pF
tPHL 13 20 ns

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

{'? TeEXAS
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SN5430, SN54LS30, SN54S30
SN7430, SN74LS30, SN74S30
8-INPUT POSITIVE-NAND GATES

SDLS099 - DECEMBER 1983 - REVISED MARCH 1988

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

Supply voltage, Vcc (see Note 1) .. ............ e e e e e e e

Input voltage ........ e e e e
Operating free-air temperature range: SN54S30
SN74S30

Storage temperature range

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

recommended operating conditions

-55°C to 125°C
0°C to 70°C

SN54S30 SN74S30 UNIT

MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 55 | 4.75 5 5.25
Vi4 High-level input voltage 2 2
ViL Low-level input voltage 0.8 0.8
loH High-level output current -1 -1 mA
loL Low-level output current 20 20 mA
Ta  Operating free-air temperature - 55 125 0 70 °c

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

SN54S30 SN74S30
PARAMETER TEST CONDITIONS T UNIT
MIN TYP$ MAX |[MIN TYP} MAX
VK Vee = MIN, Iy = —18 mA -1.2 -1.2
VoH Vee = MIN, ViL=08v, IoH=—1mA 25 34 27 34
VoL Vee = MIN, ViH=2V, loL =20 mA 05 05
1) Vee = MAX, V=55V 1 1 mA
IIH Vee =MAX, V=27V 50 50 | wA
ITH Vee =MAX, V=05V -2 -2 | mA
los$§ Ve = MAX —40 -100 —-40 —-100 | mA
IcCH Voo =MAX, V=0 3 5 3 5 | mA
lccL Vee =MAX, V=45V 5.5 10 5.5 10 | mA
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Vcc = 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 = 25°C (see note 2)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) {OUTPUT)
tPLH 4 61 ns
Ry =280%, C_=15pF
tPHL 4.5 7 ns
Any Y
tPLH 5.5 ns
R =280 Q, CL = 50 pF
PHL 6.5 ns

'NOTE 2: Load circuits and voltage waveforms are shown in Section 1.
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SDLS100

SN7432, SN74LS832, SN74832
QUADRUPLE 2-IN POSITIVE-OR GATES
DECEMBER 1983 —-REVISED MARACH 1988

® Package Options Include Plastic ‘“Small
Qutline”” Packages, Ceramic Chip Carriers
and Flat Packages, and Plastic and Ceramic
DIPs

B Il

description

These devices contain four independent 2-input

Ul’\ adies.

The SN5432, SN54LS32 and SNH54S832 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.

INPUTS | OUTPUT
A B Y
H X H
X H H
L L L
{ogic symhbaoit
o= =Y -
i1 =
1A ———— 3
(2) 1
1B
4)
2A ——— 6)
{5) — ¥
2B
(9}
FA —— | {8} 3y
18 {10)
12}
an —— = [LR T
a3 o
4B

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

SNE5432, SN54L532, SN54532 . . . J OR W PACKAGE

SN7432 . .. N PACKAGE
SN74LS32, SN74832 ... D OR N PACKAGE
(TOP VIEW)
14 U vee
1B 2 13[] 4B
1Y O3 12(] aA
2A 4 1[]4Y
2B(s 10[] 38
2¥ (g a{12A
Os s34
GND 7 213y
—y (=]
SNBALS32, SN54532 . .. FK PACKAGE
(TOP VIEW)
0 9
Iz
(7 SETTTLITIN
I & £ 2019 h
ans 1 4 . an
[P isy4
NC s 17N
2Alls 16 (] 4y
NC 7 15 | NC
2B {8 14 ¢ 3B
9 10 111213
>0Q >«
(2] g Z Mmm
o

C - Mo internal connection

logic diagram

4A

3A
p S—
3B
L
positive logic

Y=A+BorY =AsB

PRODUCTION DATA d in inf
current ax of publication date. Products contnrm to

spacifications per the terms of Texas Instruments
standard warranty. Production processing does not
nacessarily inciude testing of all parameters.

1tm&;‘y

INSTRUMENTS
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CRIRAID cﬁiﬁﬁ'tﬁ?
UiNdTJL, DiINdTROd L,

SN7432, SN74LS32, SN74S32
QUADRUPLE 2-INPUT POSITIVE-OR GATES

schematics (each gate)

32 ‘LS32
+ 1 1T T ce 1 t * —Vee
dkly g4kl 3 13 3 13082 20602 520eil 211482 P8k 120 02
¢ 2 2 18kil2 3 2 320kl 31
INPUTS INPUTS
A — A [l &
J‘ T
1 1 i1~ b4 n .__'_!: 0
7 — oi” , CUTPUT I L P 5k
o\ [ o 8 4 | d Fe—nne
8 h ¥ i 1 QUTPUT
+ n Y
A +
x )
1St L 15k28 3k2
GND jl v
+—4—&—GND
rr
‘532
28x023 2.8kQ232k0 900 §2 509
INPFUTS
Foo It oy T
Ac—a |/ 1 T
{ }‘\ 1 4 3
1 lag w02 1 OuUTPUT

T
=
s
f »500 @ 250 03

Resistor values shown are nominal,

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

Suppiy voltage, Ve {see Note 1}

Input voltage: ‘32, 'S32
1.832

Operating free-air temperature: SN54’

SN74°

Storage temperature range

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

{i,
TEXAS
INSTRUMENTS
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CMEATTD CATAND
QNIFIL, INIFIL
Py T I nASITILIFE MDD AATED
UUALHUPLE £1 rusilive-un uslco
recommended operating conditions
SN5432 SN7432 |
UNIT
MIN NOM MAX MIN NOM MAX
Ve  Suppiy voitage 4.5 5 5.5 4.75 5 5.25 W
Vil Hagh-level input vottage 2 2 v
ViL low-level imput voltage 0.8 08 v
foH  High-level output current —-08 ~- 0.8 mA
lgL  Low-level output current 16 186 mA
Ta  Operating free-air temperature S - 55 125 o 70 °C
eiectricai characteristics ovér recommended operating free-air temperature range {uniess otherwise noted)
2 SN7432 |
PARAMETER TEST CONDITIONS T Sh543 3 | UNIT
MIN TYPE MAX | MIN TYP{ MAX |
ViK Vec=MIN, N =—12mA —1i5 —15 v
VOH Vee=MIN, V=2V, IgH = — 0.8 mA 24 34 24 34 v
VoL Vec =MIN, vy =08V, Ig =16mA 02 04 02 04| W
1y Voo =MAX, V=55V 1 i mA
HiH Vog = MAX, Vi=24V 40 40 HA
L Vo = MAX, Vi=04V — 1.8 - 18 mA
los§ Voo = MAX — 20 —55 | —18 —55 mA
IcCH Voo =MAX,  See Note 2 15 22 15 22 | mA
lccL Voo =MAX, V=0V 23 38 23 38| mA
t For conditions shown as MIN or MAX use the appropriats value specified under racommended operating conditions.
t Al typical values are 8t Voe =5 V, T4 = 26°C.
§ Not more than one output should be sherted at a tima,
NOTE 2. One input at 4.5 V, ail others at GND.
switching characteristics, Voo =5 V, TA = 25°C (see note 3}
PARAMETER FROM Ta TEST CONDITIONS MIN TYP MAX UNIT
{INPUT) (QUTPUT)
1 10 15 ns
FLH AorB ¥ RL =400 @, C_ - 15 pF
tpL 14 22 ns

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

{iP
TEXAs
INSTRUMENTS
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SN54LS32 SN74L832
MIN NOM  MAX | MiN NOM  MAX UNIT
Vog  Supply voltage 45 5 881475 5 525| VW
Vi Hoh-ievei input voitage ) i Z ] 2 V
Vi Low-levei input voitage 0.7 0B v
loH High-level outpur current —0.4 _D4 mA
IgL  Low-levet outpurt current a4 8 A
Ta, Opertating free-air temperaiure —B5 125 o 70 oc

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

SN54L532 SN74LS32
PARAMETER TEST CONDITIONS t UNIT
MIN TYP mMAX | MIN TYPI MAX
Vi Ve = MIN, Iy =— 18 mA -15 —-15 v
Vor Ve = MIN, Vip=2V, foH = — 0.4 mA 25 34 2.7 3.4 v
Veur Veg = MIN, ViL = MAX, oL =4 mA 0.25 0.4 .25 0.4 v
Yt Vg = MiN Vi =MAX, ipgL =8 mA 0.3 05

ti Voo = MAXK, Vi=7V¥ R ] 0.1 mA
IIH Vee = MAX, V=237V 20 20 MA
I8 Vee =MAX, V=04V - 0.4 -0.4 A
los § Ve = MAX — 20 —-100 | —20 — 100 mA
lcex Voo = MAX,  See Note 2 3.1 6.2 31 6.2 mA
IccL Voo = MAX, Vi=0V 4.9 9.8 49 98 ma

t For conditions shown as MIN or MA X, use the appraopriate value specifisd under recommended operating conditions.

t All typical values are at Ve =5 V, Ta = 26°C.

§ Not more than one output shouid be shorted at a time and the duration of the short-circuit shouid not exceed ane second.

NOTE 2: Oneinput at 4.5 V, ail others at GND.

switching characteristics, Vg =5 V, Ta = 25°C (see note 3)

PARAMETER FROM o TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) (OUTPUT!

t 14 22 ns
FLH Aor B ¥ RL = 2 ka2, CL=15pg
tPHL 14 22 ns

NOTE 3: Load circuits and voitage waveforms are shown in Section 1.

TeExas Q’
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recommended operating conditions

SN54532 SN74532 INT
MIN NOM MAX | MIN NOM MAX |
Voo 45 5 55 | 475 5 525 \'4
Vin - z - 2 v
Vit g.8 08 v
lgH  High-evel output current 1 1 mA
IoL  Low-level output current 20 20 mA
TA Operating free-air temperature — 55 125 ) 70 o

PARAMETER TEST CONDITIONS T SN54532 SN74532 UNIT
MIN TYPF MAX | MIN TYP{ MAX

ViK Vee =MIN, l|=—18 mA -1.2 -1.2 \
VaoH Ve = MIN, Vip=2V, loH =—1mA 25 3.4 2.7 3.4 v
VoL Veoe = MIN, ViL=08V, lo = 20 mA 0.5 0.5 v
i Voo = MAX,  V;=EB5V 1 1] ma
by Veogp = MAX, V=27V L] 50 wA
fiL Voo = MAX, V=05V -2 -2 mA
los§ Voo = MAX — 40 — 100 | —40 -100 mA,
lccH Voo = MAX,  Eee Note 2 18 32 18 32 mA
lecL Ve =MAX, Vi=0V e} 68 38 68 mA,

t For conditions shown as MIN or MAX, use ths appropriata value specifled under recommended operating conditions.

1 All typical vaiues are 8t Ve =5V, Ty = 25%¢,

§ Not more than one output should be sharted at a time and tha duration of the short-circuit should not axceed one second,

NQOTE 2! Oneinput at 4.5 V, all others at GND.

switching characteristics, Voe =5V, TA = 256°C (ses note 3}

PARAMETER FrROM To TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) (QUTPUT)
t] 4 7 ns
PLH AorB Y R =280 2, CL=15pF

tPHL 4 7 ns
‘PLH Aor8 Y Ry =280 02, CL = 50pF 5 ns
TPHL g s

{ip
Texas
INSTRUMENTS o
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SN5451, SN54LS51, SN54S51
SN7451, SN74LS51, SN74S51
AND-OR-INVERT GATES

SDLS113 — DECEMBER 1983 — REVISED MARCH 1988

e Package Options Include Plastic ““Small SN5451 . . . J PACKAGE
Outline’’ Packages, Ceramic Chip Carriers SN54851 . .. J OR W PACKAGE
and Flat Packages, and Plastic and Ceramic SN7S4I:Z'::5.1.'. = gnpﬁc::g(iee
DIPs (TOP VIEW)

° ndable Texas Instruments Quality and
g:lli)aebility v 1A [ UM vce

2A 2 13[] 1B
- 2B O3 12[J NU
description 2¢ O o NU
The ‘561 and ‘S51 contain two independent 2-wide 2D s 100 1D
2-input AND-OR-INVERT gates. They perform the 2Y : 6 g:] 1C
Boolean function Y = AB + CD. GND 17 8:| 1Y
The ‘LS51 contains one 2-wide 3-input and one
2-wide 2-input AND-OR-INVERT gates. They perform the SN5451 . .. W PACKAGE
Boolean functions 1Y = (1A-1B-1C) + (1D 1E-1F) (TOP VIEW)
and 2Y = (2A-2B) + (2C-2D). NU C! U14:]1D
The SN5451, SN54LS51, and SNb54S51 are NU ]2 130)1C
characterized for operation over the full military 1A O3 1201y
temperature range of —55°C to 125°C. The SN7451, vee 0a 11[J GND
SN74LS51 and SN74S51 are characterized for operation 1B C 5 10:[ 2y
from 0°C to 70°C. 2A [:6 o) 2D
logic diagrams 2B 07 g[]2C
‘51, 'S51
1A ———
SN54LS51 . . . J OR W PACKAGE
18— SN74LS51 ... D OR N PACKAGE
v (TOP VIEW)
1c
10 1a v Uia vee
2A 02 130] 1C
2A —— 2803 12p1B
2c0s  npaF
B ay 2p (s 100 1E
‘ 2y (s o] 1D
z GND 07 8[J 1Y
2D |
NC- No internal connection
‘Lss1 NU - Make no external connection
1A ‘
1B
1c |
1Y
1D
1E ]
1F ‘
2A — |
2B |
2Y
2C !
2D

PRODUCTION DATA information is current as of publication date.

Products conlor:n to specifications per thedlerms l:f Texas In_s.lrym?n;s i
testing nfv;IaIr;?arrla#;lers. i 9 foes e Hynende TEXAS
INSTRUMENTS
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SN5451, SN54LS51, SN54S51
SN7451, SN74LS51, SN74S51
AND-OR-INVERT GATES

SDLS113 — DECEMBER 1983 — REVISED MARCH 1988

SN54S51 . . . FK PACKAGE SN54LS51 . . . FK PACKAGE
{TOP VIEW) (TOP VIEW)

2Bl 4
NC IS
2cys
NC 7
2plls

NC - No internal connection
NU - Make no external connection

logic symbolst

‘561, '§51 ‘LS51
NI s = w1 e >1
13) 12)
1B ] (8) 18
Sy
() : 1 \ (13) L
1010) 102 3
10}
a2 & > 1€ {
1)
28— ® Ly F
ZCL & 2A 2} & -1
20— 28 i S 6 oy
2 4) =
positive logic: Y = AB+CD P

positive logic:
1Y = (1A-1B-1C}+(1D-1E-1F)
2Y = (2A-2B)+(2C-2D)

tThese 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 packages.

schematics ,
51
. § +—vee
INPUTS S
.
B
kA
4k
c—d
D * OQUTPUT
X 2 Y

GND

{" TeExXAS
INSTRUMENTS
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SN5451, SN54LS51, SN54S51
SN7451, SN74LS51, SN74S51
AND-OR-INVERT GATES

SDLS113 — DECEMBER 1983 — REVISED MARCH 1988

'LS51

o

INPUTS t ) vee
20 k2 8k 120
A ¢ S
B ¢
e R T
]
2 a3 <
o 4kQ OUTPUT
. re ' Y
fe—d

[
” 20kag [V
D %7 .
'
Ta

SNV

E 3k
Fo-p-| - efide 1.5 ko
o 4 VWA
I Wy o %10 ) GND
'S51
$-Vce
28kn 900 03 5003 @
INPUTS P T
A
B 35k
T % OuTPUT
ps Y
28kn *
L1250 0
c— 500
D

? 'y GND

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

Supply voltage, Vcc (See Note 1): ‘51, ‘LSBT, 'SB1 .. ... . . i i e 7V
Input voltage: ‘571, ‘SB1 .... e  e e e e  eee 5.5V
B 7V

Operating free-air temperature range: SN54' . .. ... ... ... . . ittt ~55°C to 125°C
SNTZ4 e e 0°C to 70°C

Storage tempPerature FaNGe . . . v v vt v vt v e v oot o ittt et et na i aeaesnnontneasnsenenns -65°C to 150°C

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

*“ TeEXAS
INSTRUMENTS
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SN5451, SN54LS51, SN54S51
SN7451, SN74LS51, SN74S51
AND-OR-INVERT GATES

SDLS113 — DECEMBER 1983 — REVISED MARCH 1988

recommended operating conditions

SN5451 SN7451 UNIT
MIN NOM MAX | MIN NOM MAX
Vce  Supply voltage 4.5 5 5.5 | 4.75 5 5.25 \%
ViH High-level input voltage 2 2 \
Vi Low-level input voitage 0.8 0.8 \
Ilo4 High-level output current —0.4 - 0.4 mA
oL Low-level output current 16 16 mA
Ta Operating free-air temperature —-55 125 0 70 °c

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

PARAMETER TEST CONDITIONS t SNS191 SN7451 UNIT
MIN TYP$ MAX [ MIN TYP$ MAX
Vi Vee = MIN, l}= —12mA —-1.5 —1.5 \%
VoH Vee = MIN, ViL=08YV, IoH = — 0.4 mA 24 3.4 2.4 3.4 v
VoL Vee = MIN, ViH=2V, loL =16 mA 0.2 0.4 0.2 0.4 \%
1 Veec=MAX, V=558V 1 1 mA
IH Vee= MAX, V=24V 40 40 _A
L Vee=MAX, V=04V —-1.6 —-1.6 mA
l0s§ Ve = MAX -20 —-55 | —-18 — 55 mA
IccH Vec=MAX, V=0V 4 8 4 8 mA
lecL Veoe = MAX,  See Note 2 7.4 14 7.4 14 mA

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical valuesareat Voe =5 V, Tp = 25°C.

§ Not more than one output shouid be shorted at a time.

NOTE 2: All inputs of one AND gate at 4.5 V, all others at GND.

switching characteristics, Vgc = 5V, Ta = 25°C (see note 3)

FROM )
PARAMETER TEST CONDITIONS MIN TYP MAX | unIT
(INPUT) (OUTPUT)
t 13 2
PLH Any Y RL =400 Q, CL=15pF ns
tPHL 8 15

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

{" TeExXAS
INSTRUMENTS
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SN5451, SN54LS51, SN54S51
SN7451, SN74LS51, SN74S51
AND-OR-INVERT GATES

SDLS113 — DECEMBER 1983 — REVISED MARCH 1988

recommended operating conditions

SN54LS51 SN74LS51 UNIT
MIN NOM MAX | MIN NOM MAX
Vce Supply voltage 45 5 55 | 4.75 5 5.25 \Y
Viy High-level input voltage 2 2 \
ViL Low-level input voltage 0.7 08 \"
loy High-level output current -04 —04 mA
loL Low-levei output current 4 8 mA
Ta  Operating free-air temperature —55 125 V] 70 °c

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

SN54LS51 SN74LS851
PARAMETER TEST CONDITIONS t UNIT
MIN TYP$ MAX MIN TYP$ MAX
Vik Vee =MIN, lj=—18 mA —-15 —15 Vv
VoH Vee =MIN, VL = MAX, lIoH=—04mA 25 34 2.7 34 \Y
v Vee =MIN, VIH=2V, loL=4mA 0.25 04 0.25 04 v
oL Voo =MIN,  Viq=2V, loL=8mA 035 05

Iy Vee =MAX, V=7V 0.1 0.1 mA
IH Vee =MAX, V=27V 20 20 KA
L Vee =MAX, V=04V -04 —-04 mA
10s§ Vee = MAX —-20 -100 | —20 - 100 mA
lccH Vce = MAX, V=0V 08 1.6 08 1.6 mA
lccL Ve = MAX, See Note 2 14 28 1.4 28 mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

1 All typical valuesare at Voo =5V, Tp = 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.

NOTE 2: All inputs of one AND gate at 4.5 V, all others at GND.

switching characteristics, Vgg = 5V, Ta = 25°C (see note 3)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{(INPUT) (OUTPUT)
tPLH 12 20 ns
Al Y Ry =2k, CpL =15 pF

tPHL w L L P 125 20 ns

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

*“ TeEXAS
INSTRUMENTS
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SN5451, SN54LS51, SN54S51
SN7451, SN74LS51, SN74S51
AND-OR-INVERT GATES

SDLS113 — DECEMBER 1983 — REVISED MARCH 1988

recommended operating conditions

SN54S851 SN74S51 UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 55 | 4.75 5 525 \
V4 High-level input voltage 2 2 \%
ViL Lowe-level input voltage 08 0.8 \
log High-level output current -1 -1 mA
lo Low-level output current 20 20 mA
Ta  Operating free-air temperature —55 125 0 70] °c

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

SN54851 SN74S51
PARAMETER TEST CONDITIONS t UNIT
MIN TYP$ MAX | MIN TYP} MAX

Vi Vee = MIN, I} =—18 mA —-1.2 -1.2 \
VoH Vee =MIN, ViL=08vVv, loH=—1mA 25 34 2.7 3.4 \%
VoL Vce = MIN, VIH=2V, loL =20 mA 05 05 v
iy Ve =MAX, V=55V 1 1 mA
IiH Voo =MAX, V=27V 50 50 uA
IR Ve =MAX, V=05V -2 -2 mA
10s§ Vee = MAX —40 —100 | —-40 —100 mA
IcCH Veg =MAX, V=0V 82 178 82 178 mA
lcecL Ve =MAX,  See Note 2 13.6 22 13.6 22 mA

t For conditions'shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

1 All typical values areat Voo =5 V, Tp = 25°C.

§ Not more than one output should be shorted at a time, and the duration of the short-circuit should hot exceed one second.

NOTE 2: All inputs of one AND gate at 4.5 V, all others at GND.

switching characteristics, Vgg =5 V, Ta = 25°C (see note 3)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT)

t 35 5.5 ns
PLH RL =280 2, CL=15pF
tPHL 35 5.5 ns
T Any Y 5
PLH R =280 2, CL =50 pF ns
tPHL 55 ns

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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SN54LS55, SN74LS55
2-WIDE 4-INPUT AND-OR-INVERT GATES

SDLS181 — DECEMBER 1983 — REVISED MARCH 1988

® Package Options Include ‘“Small Outline’’ SN54LS55 . . . J OR W PACKAGE
Packages, Ceramic Chip Carriers and Flat SN74LS55 . . . D OR N PACKAGE
Packages, and Plastic and Ceramic DIPs (TOP VIEW)
® Dependable Texas Instruments Quality and Al Uiavee
Reliability B(J2 130H
. cOs 120G
description p(s  m0F
NC(Os 10[J E
These devices contain 2-wide 4-input AND-OR- NC (e o[JNC
INVERT gates. They perform the Boolean function GND(]7 s[Y
Y = ABCD + EFGH.
The SN54LS55 is characterized for operation over the SN54LS55 . . . FK PACKAGE
full military temperature range of —55°C to 125°C. (TOP VIEW)
The SN74LS55 is characterized for operation from o
0°C to 70°C. nc2Sr
/R = | S s g s |
logic symbolt 3 2 12019
o G
NC NC
A1 & >1 D F
g2 NC NC
c (3) NC E
) 9 10111213
D (8)
v oo V>0,
£ {10) & 2 % P4 4
E (11)
G 12) NC - No internal connection
(13)
H

schematic
positive logic: Y = ABCD +EFGH

+—e—VcC
tThis symbol is in accordance with ANSI/IEEE Std. 91-1984 and 'N'ZUTS L, 20ke3  8ka 1200 @
IEC Publication 617-12. o

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

B
C ¢
D

- . = L= J‘ h
logic diagram Y W W § N !
10 ke
s 4k OUTPUT
- Y

}D"—
BDs

20 kQ 0
la
J‘
I 3kQ
F [a ado r
G J‘r T* 1.5k
>
it
H XX LR 10k GND

Resistor values shown are nominal.

Tro mom

PRODUCTION DATA information is current as of publication date. N

Products conform to specifications per the terms of Texas Instruments l

standard warranty. Production processing does not necessarily include

testing of all parameters. EXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1
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SN54LS55, SN74LS55

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

SDLS181 - DECEMBER 1983 — REVISED MARCH 1988

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

Supply voltage, V¢ (see
Input voltage

Storage temperature range

Note 1)

SN74LS55

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

recommended operating conditions

Operating free-air temperature: SN54LS55

7V

-55°C to 125°C
0°C to 70°C
-65°C to 1560°C

SN541.855 SN74L.S55 UNIT
MIN NOM MAX | MIN NOM MAX
Ve  Supply voltage 45 5 5.5 4.75 5 5.25 \Y
Viy High-level input voltage 2 2 \
ViL Lowe-level input voltage 0.7 0.8 \
lon High-level output current - 0.4 ~-04 mA
loL Low-level output current 4 8 mA
Ta  Operating free-air temperature - 55 125 0 70 °c

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

SN541L.S55 SN74LS55
PARAMETER TEST cONDITIONSt UNIT
MIN TYP$ MAX | MIN TYP}{ MAX
Vik Vee = MIN, I} = —18 mA - 15 - 1.5 \%
VoH Ve = MIN, ViL= MAX,  lgyq=—04mA 25 3.4 2.7 3.4 \%
Vv Vee = MIN, ViH=2V, loL=4mA 0.25 0.4 0.25 0.4 v
oL Vec=MIN,  Vig=2V, 1o, =8mA 035 05

I Ve = MAX, Vi=7V 0.1 0.1 mA
HH Vee = MAX, V=27V 20 20 uA
1N Vce = MAX, Vi=04V -04 —-04 mA
los$ vce = MAX -20 ~100 [ —20 —100 | mA
IccH vVee = MAX, Vi=0V 0.4 0.8 0.4 0.8 mA
IccL Vee = MAX,  See Note 2 0.7 1.3 0.7 1.3 mA

T For conditions shown as MIN or MAX, use the appropriate value specified under -recommended operating conditions.

1 All typical valuesare at Voo =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.

. NOTE 2: All outputs of one AND gate at 4.5 V, all others at GND.
switching characteristics, Voc =5 V, TA = 25°C (see note 3)
PARAMETER FROM To TEST CONDITIONS MIN TYP MAX UNIT
(INPUT) (OUTPUT)

t 12 20 ns
PLH Any Y RL=2kQ, CL=15pF
tpPHL 125 20 ns

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

‘5’ TeXAS
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright 0 1999, Texas Instruments Incorporated



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 SN5474 . . . J PACKAGE
Outline’* Packages, Ceramic Chip Carriers SN54LS74A, SN54S74 . . . J OR W PACKAGE
and Flat Packages, and Plastic and Ceramic SN7474 . . . N PACKAGE
DIPs SN74LS74A, SN74S74 .. . D OR N PACKAGE
{TOP VIEW)
¢ Dependable Texas Instruments Quality and \TRO
Reliability
1000
description 1 %C
1PREL]
These devices contain two independent D-type 100
positive-edge-triggered flip-flops. A low level at the 12
preset or clear inputs sets or resets the outputs GND[:
regardless of the levels of the other inputs. When preset
and clear are inactive (high), data at the D input meeting SN5474 . . . W PACKAGE
the setup time requirements are transferred to the (TOP VIEW)
outputs on the positive-going edge of the clock pulse. -
Clock triggering occurs at a voltage level and is not 1CLK LY WU 14[11PRE
directly related to the rise time of the clock pulse. 1002 13001 Q
Following the hold time interval, data at the D input may 1CIRO3 2010
be changed without affecting the levels at the outputs. Vee Qe 1 G_ND
’ 2CLR(s 0[J2a
The SN54' family is characterized for operation over the 20(Js 9 :] 20
full military temperature range of —55°C to 125°C. 2ck s[12PRE
The SN74' family is characterized for operation from
0°Cto70°C.
SN54L.S74A, SN54S74 . . . FK PACKAGE
FUNCTION TABLE (TOP VIEW)
INPUTS QUTPUTS o o
—_— — )} (5]}
PRE CLR CLK D | Q Q @] lo 154 UIU
L H X X | H L
H L X X |t H 20
L L x x| wnt ut 1CLK 2D
H H t H{|H L NC NC
H H t L]L H 1PRE 2CLK
H H L X | Q9. Qo NC NC
1Q 2PRE
t The output levels in this configuration are not guaranteed

1
to meet the minimum levels in Vo if the lows at preset 9 10 111213

and clear are near Vj_ maximum, Furthermore, this con- 00 10 O
figuration is nonstable; that is, it will not persist when -2 2NN
either preset or clear returns to its inactive (high) level. ©

NC - No internal connection

logic symbol?
logic diagram (positive logic)

l;ﬁ—é {4)

3
1CLK ::: D>C1
10 _lo N (6) 15
1ctr A INJg g
2pRE SIS © ,q

(12}
v— a -
e IETN e

ECIRPPY —

|
mi

(2]
~
X
(o]

of

$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. o

PRODUCTION DATA information is current as of publication date.

Prodycth conform tg sgecif_ications per thedlerms of Texas In_sllryments l’
testing olvzlalr;r):rr‘;yrﬁ;ters. " g does not yinclude TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1
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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

schematics of inputs and outputs

74
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
Vee -= - Vee
R
ed 130 2 NOM
INPUT —_— _
OUTPUT
i MAX  Rgq NOM
—1.6mA 4k
-3.2mA 2 k2
'S74

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS

Vee

Vee
50 2 NOM

INPUT - —-

OUTPUT

)L MAX  Rgq NOM

—-2mA 28k
—4 mA 1.4k
-6 mA 940 0

{'f TEXAS
INSTRUMENTS
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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

schematic

‘LS74A

33ka $17ka

CLR—4

16 k2 16 k2

18kQ W
CLK {¢-o V 36 kR

31k
'y b
[
Bt 'S
A A
@ ,;’ GND
absolute maximum ratings over operating free-air temperature range {unless otherwise noted)
Supply voltage, Vo (see Note 1) .. .. e 7V
Input voltage: 74, ST4 . . . . . e 5.5V
LS T A L e e e e 7V
Operating free-air temperature range: SNS4’ . .. .. .. ... .. . ... ... L. -55°C to 125°C
SN74 e 0°C to 70°C
Storage temperature raNge . . . . . . . . oottt it e e e e e —-65°C to 150°C

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

*5‘ TEXAS
INSTRUMENTS
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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

recommended operating conditions

SN5474 SN7474 UNIT
MIN NOM MAX { MIN NOM MAX
Ve Supply voltage 4.5 5 65 | 4.75 5 5.25 \
Vi High-level input voltage 2 2 \
Vi Low-level input voitage 0.8 0.8 \%
loH High-level output current -04 —-04 mA
oL Low-level output current 16 16 mA
CLK high 30 30
tw Pulse duration CLK low 37 37 ns
PRE or CLR low 30 30
tsy Input setup time before. CLK t 20 20 ns
th Input hold time-data after CLK 1 5 5 ns
Ta  Operating free-air temperature —55 125 0 70 °C

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

SN5474 SN7474
PARAMETER TEST CONDITIONS? UNIT
MIN TYP¥ MAX | MIN TYP$ MAX
Vik Ve = MIN, = —12mA -15 -15 v
Vee = MIN, Vig=2V, ViL=08V,
Vou cc IH L 24 34 24 34 v
IoH = — 0.4 mA
Ve = MIN, Vin=2V, ViL=038V,
VoL ce 1H I 02 04 02 04| v
oL =16 mA
I Vie = MAX, Vi=55V 1 1 | mA
D 40 40
hwu [ CLR 120 120 | HA
Vee = MAX, V=24V
All Other 80 80
D ~16 ~16
i PRE® Vee = MAX V=04V 18 “18 1 ma
L CRS cc ‘ = 32 32
CLK —~3.2 -32
los1 Vee = MAX —-20 —-67 |18 -57 | mA
lcc# Vee = MAX, See Note 2 8.5 15 8.5 15 mA

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

T Al typical values are at Ve = 5V, Ta = 25°C.

$Clear is tested with preset high and preset is tested with clear high.

1Not more than one output should be shown at a time.

#Average per flip-flop.

NOTE 2: With all outputs open, icc is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is
grounded.

switching charateristics, Vocg = 5V, TA = 25°C (see note 3)

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT)
fmax 15 25 MHz
tPLH —_— - 25 ns
PRE or CLR QorQ
PHL ' R =400 9, CL=15pF 40 ns
t - 14 25 ns
PLH CLK QorQ 5
tPHL 20 4 ns

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

{'f TEXAS
INSTRUMENTS
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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

recommended operating conditions

SN54LS74A SN74LS74A UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply volitage 4.5 5 55 | 4.75 5 5.25 v
Vin High-leve! input voltage 2 2 v
ViL Low-level input voltage 0.7 0.8 \Y
10H High-level output current —-04 -04 mA
oL Low-level output current 4 8 mA
fclock  Clock frequency 0 25 0 25 | MHz
CLK high 25 25
tw Pulse duration PRE or CLR low 25 25 ns
X High-level data 20 20
sy Setup time-before CLKt Lowe-level data 20 20 ns
th Hold time-data after CLK t 5 5 ns
TA Operating free-air temperature —55 125 0 70 °C

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

PARAMETER TEST CONDITIONST SNSALS74A SN74LST4A UNIT
MiN TYpf max | MiIN TYrd mAX
Vik Vee = MIN, I|=—18 mA -15 —-15 v
Vou Vee =MIN, ViH=2V, o ViL s MAX. 25 34 27 34 v
1oH = —04 mA
Vee = MIN. VIL=MAX, Vi =2V, 025 04 025 04
loL=4 mA
VoL Vee = MIN V|L=MAX, Vip=2V v
' ! ’ 035 05
loL =8 mA
| DorCK 1 vee=max Vi=7V 0.1 011 A
| CLR or PRE cc g ! 0.2 0.2
D or CLK 20 20
1] Zif or PRE Ve = MAX, V=27V 20 20 uA
T [ DorCLK _| Ve = MAX V| =04V —04 hiall QYN
CLR or PRE ! -08 -0.8
los§ Vce = MAX, See Note 4 —-20 —100 | — 20 ~ 100 mA
Ice (Total) Ve = MAX, See Note 2 4 8 4 8 mA

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

t All typical values are at Voo =5V, Tpa = 25°C.

§ Not more than one output should be shorted at a time, and the guration of the short circuit should not exceed one second.

NOTE 2: With all outputs open, lcc is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is
grounded.

NOTE 4: For certain devices where state commutation can be caused by shorting an output to ground, an equivalent test may be performed
with Vg = 2.25 V and 2.125 V for the 54 family and the 74 family, respectively, with the minimum and maximum limits reduced to
one half of their stated values.

switching characteristics, Vec =5 V, Ta = 25°C (see note 3)

FR 1O
PARAMETER OM TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (OUTPUT)
fmax 25 33 MHz
t — — — Ry =2 ke, CL =15 pF 13 26 | ns
PLH CLR, PRE or CLK QorQ L L=1tp
tPHL 25 40 ns

Note 3: Load circuits and voltage waveforms are shown in Section 1.

*5‘ TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 5



SN5474, SN54LS74A, SN54S74
SN7474. SN74LS74A, SN74S74
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

SDLS119 - DECEMBER 1983 - REVISED MARCH 1988

recommended operating conditions

SN54S74 SN74S74 UNIT
MIN NOM MAX | MIN NOM MAX
Ve  Supply voltage 45 5 56 | 4.75 5 6.25 v
Vi High-level input voltage 2 2 \
ViL Low-levei input voltage 08 0.8 \4
1oy High-level output current -1 -1 mA
1oL Low-level output current 20 20 mA
CLK high 6 6
tyy  Pulse duration CLK low 7.3 73 ns
CLR or PRE low 7
tgy  Setup time, before CLK t t:t-l‘:::: :::: 3 2 ns
th input hotd time - data after CLK t 2 2 ns
Ta  Operating free-air temperature — 55 125 0 70 °C

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

PARAMETER TEST CONDITIONS? PvITe s'f's:;“ T s:l:::g - e
Vik Vee = MIN, ) =—18 mA, -1.2 -1.2 v
Vou Veg=MIN, — Vig=2V, V=08V 25 34 27 34 v

loH=—1mA
VoL Vce = MiN, Vin=2V, ViL=08V, 05 o5 | v
loL =20 mA
M Voo = MAX, V=55V 1 1] mA
D 50 50
1N CLR | Vec=MAX, V=27V 150 150 | HA
PRE or CLK | 100 100
D —2 -2
e E_;_g: Vee = MAX, V=05V —:} _f mA
CLK ! Y
los$ Vce = MAX - 40 —100 | —40 —100 | mA
lcc# Vee = MAX, See Note 2 15 25 15 25 mA

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

tal typical values are at Voc = 5V, 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.

{Clear is tested with preset high and preset is tested with clear high.

#Average per flip-flop.

NOTE 2: With all outputs open, lcc is measured with the Q and Q@ outputs high in turn. At the time of measurement, the clock input is
grounded.

switching characteristics, Ve = 5 V, TA = 25°C (see note 3)

FRO T
PARAMETER M o TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) (QUTPUT)
fmax 7% 110 MHz
PLH PRE or CLR QorQ 4 6 ns
PRE or CLR (CLK high) — 9 135
t ——= QorQ Ry =280 02, CL=15pF ns
PHL PRE or CLR (CLK low) or L L 5 8
t — 6 9 ns
PLH CLK QorQ
tPHL 6 9 ns

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

{'f TEXAS
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13 TEXAS
INSTRUMENTS

PACKAGE OPTION ADDENDUM

www.ti.com 7-Jun-2010
PACKAGING INFORMATION
Orderable Device Status (¥ Package Type Package Pins Package Qty Eco Plan @ Lea_d/_ MSL Peak Temp (3) Samples
Drawing Ball Finish (Requires Login)
JM38510/00205BCA OBSOLETE CDIP J 14 TBD Call TI Call Tl Replaced by
JM38510/07101BCA
JM38510/00205BDA OBSOLETE CFP W 14 TBD Call Ti Call Tl Replaced by
JM38510/07101BDA
JM38510/00205BDA OBSOLETE CFP W 14 TBD Call Tl Call Tl Replaced by
JM38510/07101BDA
JM38510/07101BCA ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type Purchase Samples
JM38510/07101BCA ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type Purchase Samples
JM38510/07101BDA ACTIVE CFP W 14 1 TBD A42 N / A for Pkg Type Purchase Samples
JM38510/07101BDA ACTIVE CFP w 14 1 TBD A42 N/ A for Pkg Type Purchase Samples
JM38510/30102B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type Purchase Samples
JM38510/30102B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type Purchase Samples
JM38510/30102BCA ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type Purchase Samples
JM38510/30102BCA ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type Purchase Samples
JM38510/30102BDA ACTIVE CFP W 14 1 TBD A42 N / A for Pkg Type Purchase Samples
JM38510/30102BDA ACTIVE CFP w 14 1 TBD A42 N / A for Pkg Type Purchase Samples
JM38510/30102SCA ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type Purchase Samples
JM38510/30102SCA ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type Purchase Samples
JM38510/30102SDA ACTIVE CFP W 14 1 TBD A42 N / A for Pkg Type Purchase Samples
JM38510/30102SDA ACTIVE CFP w 14 1 TBD A42 N / A for Pkg Type Purchase Samples
SN5474) OBSOLETE CDIP J 14 TBD Call Tl Call Tl Replaced by SN54S74J
SN5474) OBSOLETE CDIP J 14 TBD Call Tl Call Tl Replaced by SN54S74J
SN54LS74AJ ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type Purchase Samples
SN54LS74AJ ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type Purchase Samples
SN54S74J ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type Purchase Samples
SN54S574J ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type Purchase Samples
SN7474DR OBSOLETE SOIC D 14 TBD Call Tl Call Tl Samples Not Available
SN7474DR OBSOLETE SoIC D 14 TBD Call TI Call Tl Samples Not Available
SN7474N OBSOLETE PDIP N 14 TBD Call Tl Call Tl Samples Not Available
SN7474N OBSOLETE PDIP N 14 TBD Call Tl Call Tl Samples Not Available

Addendum-Page 1



http://focus.ti.com/docs/prod/folders/print/sn54s74.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn54s74.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn54s74.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn54s74.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn54ls74a.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn54ls74a.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn54ls74a.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn54ls74a.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn54ls74a.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn54ls74a.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn54ls74a-sp.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn54ls74a-sp.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn54ls74a-sp.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn54ls74a-sp.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn54ls74a.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn54ls74a.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn54s74.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn54s74.html#inventory
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INSTRUMENTS

PACKAGE OPTION ADDENDUM

www.ti.com 7-Jun-2010
Orderable Device status (¥ Package Type Package Pins  Package Qty Eco Plan @ Lead/ MSL Peak Temp @ Samples
Drawing Ball Finish (Requires Login)
SN7474N3 OBSOLETE PDIP N 14 TBD Call Tl Call Tl Samples Not Available
SN7474N3 OBSOLETE PDIP N 14 TBD Call TI Call Tl Samples Not Available
SN74LS74AD ACTIVE SOIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Contact TI Distributor
& no Sh/Br) or Sales Office
SN74LS74AD ACTIVE SOIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Contact Tl Distributor
& no Sh/Br) or Sales Office
SN74LS74ADBR ACTIVE SSOP DB 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74LS74ADBR ACTIVE SSOP DB 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74LS74ADBRE4 ACTIVE SSOP DB 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74LS74ADBRE4 ACTIVE SSOP DB 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74LS74ADBRG4 ACTIVE SSOP DB 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74LS74ADBRG4 ACTIVE SSOP DB 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74LS74ADE4 ACTIVE SOIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Contact Tl Distributor
& no Sh/Br) or Sales Office
SN74LS74ADE4 ACTIVE SOIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Contact TI Distributor
& no Sh/Br) or Sales Office
SN74LS74ADG4 ACTIVE SOIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Contact TI Distributor
& no Sh/Br) or Sales Office
SN74LS74ADG4 ACTIVE SOIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Contact TI Distributor
& no Sh/Br) or Sales Office
SN74LS74ADR ACTIVE SOIC D 14 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Contact TI Distributor
& no Sh/Br) or Sales Office
SN74LS74ADR ACTIVE SOIC D 14 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Contact Tl Distributor
& no Sh/Br) or Sales Office
SN74LS74ADRE4 ACTIVE SoIC D 14 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Contact TI Distributor
& no Sh/Br) or Sales Office
SN74LS74ADRE4 ACTIVE SoIC D 14 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Contact TI Distributor
& no Sh/Br) or Sales Office
SN74LS74ADRG4 ACTIVE SoIC D 14 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Contact Tl Distributor
& no Sh/Br) or Sales Office
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Orderable Device status (¥ Package Type Package Pins  Package Qty Eco Plan @ Lead/ MSL Peak Temp @ Samples
Drawing Ball Finish (Requires Login)
SN74LS74ADRG4 ACTIVE SolIC D 14 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Contact Tl Distributor
& no Sh/Br) or Sales Office
SN74LS74A OBSOLETE CDIP J 14 TBD Call TI Call TI Samples Not Available
SN74LS74AJ OBSOLETE CDIP J 14 TBD Call Tl Call Tl Samples Not Available
SN74LS74AN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type Contact Tl Distributor
or Sales Office
SN74LS74AN ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type Contact TI Distributor
or Sales Office
SN74LS74AN3 OBSOLETE PDIP N 14 TBD Call TI Call Tl Samples Not Available
SN74LS74AN3 OBSOLETE PDIP N 14 TBD Call TI Call TI Samples Not Available
SN74LS74ANE4 ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type Contact TI Distributor
or Sales Office
SN74LS74ANE4 ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type Contact TI Distributor
or Sales Office
SN74LS74ANSR ACTIVE SO NS 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74LS74ANSR ACTIVE SO NS 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74LS74ANSRG4 ACTIVE SO NS 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74LS74ANSRG4 ACTIVE SO NS 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74S74D ACTIVE SoIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74S74D ACTIVE SoIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74S74DE4 ACTIVE SolIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74S74DE4 ACTIVE SolIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74S74DG4 ACTIVE SolIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74S74DG4 ACTIVE SoIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74S74N ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type Purchase Samples

Addendum-Page 3



http://focus.ti.com/docs/prod/folders/print/sn74ls74a.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn74ls74a.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn74ls74a.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn74ls74a.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn74s74.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn74s74.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn74s74.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn74s74.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn74s74.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn74s74.html#inventory
http://focus.ti.com/docs/prod/folders/print/sn74s74.html#inventory

13 TEXAS
INSTRUMENTS

PACKAGE OPTION ADDENDUM

www.ti.com 7-Jun-2010
Orderable Device Status @ Package Type Package Pins  Package Qty Eco Plan @ Lead/ MSL Peak Temp @ Samples
Drawing Ball Finish (Requires Login)
SN74S74N ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type Purchase Samples
SN74S74N3 OBSOLETE PDIP N 14 TBD Call TI Call Tl Samples Not Available
SN74S74N3 OBSOLETE PDIP N 14 TBD Call Tl Call Tl Samples Not Available
SN74S74NE4 ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type Purchase Samples
SN74S74NE4 ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type Purchase Samples
SN74S74NSR ACTIVE SO NS 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74S74NSR ACTIVE SO NS 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74S74NSRE4 ACTIVE SO NS 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74S74NSRE4 ACTIVE SO NS 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74S74NSRG4 ACTIVE SO NS 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74S74NSRG4 ACTIVE SO NS 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SNJ5474] OBSOLETE CDIP J 14 TBD Call T Call Tl Replaced by SNJ54S74J
SNJ5474] OBSOLETE CDIP J 14 TBD Call Tl Call Tl Replaced by SNJ54S74J
SNJ5474W OBSOLETE CFP W 14 TBD Call TI Call Tl Replaced by SNJ54S74W
SNJ5474W OBSOLETE CFP w 14 TBD Call Tl Call Tl Replaced by SNJ54S74W
SNJI54LS74AFK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type Purchase Samples
SNJI54LS74AFK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type Purchase Samples
SNJI54LS74AJ ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type Purchase Samples
SNJ54LS74AJ ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type Purchase Samples
SNJ54LS74AW ACTIVE CFP W 14 1 TBD A42 N / A for Pkg Type Purchase Samples
SNJ54LS74AW ACTIVE CFP W 14 1 TBD A42 N/ A for Pkg Type Purchase Samples
SNJ54S74FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type Purchase Samples
SNJ54S74FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type Purchase Samples
SNJ54S74J ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type Purchase Samples
SNJ54S74J ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type Purchase Samples
SNJ54S74W ACTIVE CFP w 14 1 TBD A42 N / A for Pkg Type Purchase Samples
SNJ54S74W ACTIVE CFP W 14 1 TBD A42 N / A for Pkg Type Purchase Samples
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@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sh/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TlI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MsL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. TI bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF SN5474, SN54LS74A, SN54LS74A-SP, SN54S74, SN7474, SN74LS74A, SN74S74 :
o Catalog: SN7474, SN74LS74A, SN54LS74A, SN74S74

o Military: SN5474, SN54LS74A, SN54S74

o Space: SN54LS74A-SP

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Military - QML certified for Military and Defense Applications
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e Space - Radiation tolerant, ceramic packaging and qualified for use in Space-based application
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i3 Texas PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 29-Jul-2009
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
s |+ KO [¢—P1—
OO0 006 0O T
& © ’H Bo W
Reel X | — l
Diameter
Cavity +I A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
—f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O OO0 O OO0 O O?——Sprocket Holes
1
I
v ® e
4--9--A
Q3 1 Q4 User Direction of Feed
%
T
N
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
SN74LS74ADBR SSOP DB 14 2000 330.0 16.4 8.2 6.6 25 12.0 | 16.0 Q1
SN74LS74ADR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
SN74LS74ANSR SO NS 14 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1
SN74S74NSR SO NS 14 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1
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i3 Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 29-Jul-2009
TAPE AND REEL BOX DIMENSIONS
,/”?/
4
// S
/\g\ /)i\
. 7
- //' "\.\ 7
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74LS74ADBR SSOP DB 14 2000 346.0 346.0 33.0
SN74LS74ADR SoIC D 14 2500 346.0 346.0 33.0
SN74LS74ANSR SO NS 14 2000 346.0 346.0 33.0
SN74S74NSR SO NS 14 2000 346.0 346.0 33.0
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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
alaiaialaialia B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

W (R—GDFP—F14)

CERAMIC DUAL FLATPACK

Base and Seating Plane
0.260 (6,60)
f 0.026 o 66)
! v
| I |
0.006 ( j
| 0.080 (2,03) 0.004 (0,10)
0.045 (1,14)
—— 0.280 (7,11) MAX ——»
0.019 (0,48)
1 14 0.015 (0,38)
\J
l l l l =
l l l l
0.050 (1,27)
l l l l
0.390 (9,91) l { l |
0.335 (8,51)
l l l l
l ] l 0.005 (0,13) MIN
4 Places
l l l l l
7 8
0.360 (9,14) 0.360 (9,14)
0.250 (6,35) 0.250 (6,35)
4040180-2/D 07/03
NOTES:  A. All linear dimensions are in inches (millimeters).

moow

This drawing is subject to change without notice.
This package can be hermetically sealed with a ceramic lid using glass frit.
Index point is provided on cap for terminal identification only.

Falls within MIL STD 1835 GDFP1-F14 and JEDEC MO-092AB
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MECHANICAL DATA

FK (S*CQCC*N**) LEADLESS CERAMIC CHIP CARRIER
28 TERMINAL SHOWN
- 8 17 16 15 14 13 12 NO. OF A 5
TERMINALS
/e ™ o MIN MAX MIN MAX
19 11
20 0.342 | 0.358 | 0.307 | 0.358
20 10 (8,69) | (9,09) | (7,80) | (9,09)
o1 9 )8 0.4472 | 0.458 | 0.406 | 0.458
— (11,23) |(11,63) | (10,31) | (11,63)
22 8 an 0.640 | 0.660 | 0.495 | 0.560
A SQ . : (16,26) |(16,76) | (12,58) | (14,22)
59 0.740 | 0.761 | 0.495 | 0.560
24 6 (18,78 (19,32) | (12,58) |(14,22)
0.938 | 0.962 | 0.850 | 0.858
25 5
g 88 1193,83)|(24.43)| (21,6) | (21.,8)
84 1141 1.165 1.047 | 1.063
26 27 28 1 2 3 4 (28,99) [(29,59) | (26,6) | (27.0)
’ 0.080 (2,03)
0.064 (1,63)
£ 0020 (0,51) &

0.010 (0,25)

0045 (1,14)

0.035 (0,89)

A b

, , 0.045 (1,14)
0.022 (0.54) 4 # L*f 0.035 (0,89)

4040140/D 01/11

A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a metal lid.
D. Falls within JEDEC MS-004

wi3 TEXAS
INSTRUMENTS
www.ti.com



MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

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

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear 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 length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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MECHANICAL DATA

D (R—PDSO—G14)

PLASTIC SMALL QUTLINE

0.344 (8,75)
‘ 0.337 (8,55)
@
14 W 8
0.244 (6,20)
0.228 (5,80)
i < - - T 0157 (4,00)
\ 0.150 (3,80) A
| |
sl R s R
1 7
Pin 1 0.020 (0,51)
Index Area 0.050 (1,27) m
[-6-]0.010 (0,25) @]
/ \ A\ \
v R v \ J \ ; / k
0.010 ( \ e
— 0.069 (1,75) Max 0.004 (0.10) 004
0010 (0.25) / ﬁ
0.005 (0,15)1 )/
/ | \
. 1 ‘ //\ | []0.004 (0,10)
Gauge Plane - !
%D — x Seating Plane
0.010 (0,25) 0-8" N L7
~_| . __—
0.050 (1,27)
0.016 (0,40)
4040047-5/M  06/11

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

not exceed 0.006 (0,15) each side.
Body width does not include interlead flash.
Reference JEDEC MS—012 variation AB.

.

Body length does not include mold flash, protrusions, or gate burrs.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.
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LAND PATTERN DATA

D (R-PDSO-G14) PLASTIC SMALL OUTLINE

Stencil Opem)imgs

Example Board Layout (Note D
(Note C)
e = 109197 — —=— 14x0,55
‘ ‘ : + — ‘«wzxwﬂ
R e T
4,80 % 4,80
TN
/ R
naonnnn- MELERRE
\ ///
|
|
Example
Non Soldermask Defined Pad Example

Pad Geometry
(See Note C)

Example
Solder Mask Opening
(See Note E)

—~=— (0,07
Al Around

4211283-3/C 02/

NOTES: A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

Customers should
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MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

i I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone ¥ \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.




MECHANICAL DATA

MSSO002E — JANUARY 1995 — REVISED DECEMBER 2001

DB (R-PDSO-G*¥)

28 PINS SHOWN

PLASTIC SMALL-OUTLINE

A

AEELLEELERIN

— 2,00 MAX

o
)
a

o

> — 5

©

Gage Plane

/ | (/\ Y
!;\ I_*_ Seating Plane * . J_\ }
~—

0,05 MIN
PINS **
14 16 20 24 28 30 38
DIM
A MAX 6,50 6,50 7,50 8,50 10,50 | 10,50 | 12,90
A MIN 5,90 5,90 6,90 7,90 9,90 9,90 | 12,30

4040065 /E 12/01

NOTES: A. Alllinear dimensions are in millimeters.

Cow

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-150
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:
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SN5485, SN54L.S85, SN54585
SN7485, SN74LS85, SN74S85
4-BIT MAGNITUDE COMPARATORS

SDLS123 — MARCH 1974 — REVISED MARCH 1988

TYPICAL TYPICAL SN5485, SN54LS85, SN54S85 . . . J OR W PACKAGE
TYPE POWER DELAY SN7485 . . . N PACKAGE
DISSIPATION (4-BIT WORDS) SN74LS85, SN74S85 . . . D OR N PACKAGE
‘85 275 mW 23 ns (TOP VIEW)
‘1LS85 52 mW 24 ns
'S85 365 mW 11ns 83 [+ Uie[Jvee
A<gin2  1s5[Ja3
description A=BinJ3 1a[de2
a>ein(s  13JA2
These four-bit magnitude comparators perform A> Bout E 5 12 :] Al
comparison of straight binary and straight BCD (8-4-2-1) A=Bout E 6 1 :] B1
codes. Three fully decoded decisions about two 4-bit A< BoutE 7 10[J A0
words (A, B) are made and are externally available at three GND (s 9180

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

SN54L585, SN54S85 . . . FK PACKAGE

(TOP VIEW)
cascade. The A > B, A < B, and A = B outputs of a
stage handling less-significant bits are connected to the (% o
corresponding A > B, A < B, and A = B inputs of the X 2 g ;J 2
next stage handling more-significant bits. The stage
handling the least-significant bits must have a high-level 32
voltage applied to the A = B input. The cascading paths A=Bin
of the ‘85, 'LS85, and ‘S85 are implemented with only A> Bin
a two-gate-level delay to reduce overall comparison times NC
for long words. An alternate method of cascading which A> Bout
further reduces the comparison time is shown in the A =Bout
typical application data.
52¢98%
o O
:{
NC - No internal connection
FUNCTION TABLE
COMPARING CASCADING OUTPUTS
INPUTS INPUTS
A3, B3 A2, B2 A1, B1 A0, BO >B A<B A=8 A>8B A<B =
A3 > B3 X X X X X X H L L
A3 < B3 X X X X X X L H L
A3 = B3 A2 > B2 X X X X X H L L
A3 = 83 A2 < B2 X X X X X L H L
A3 = B2 A2 = B2 A1 > B1 X X X X H L L
A3 = B3 A2 = B2 Al < 81 X X X X L H L
A2 = B3 A2 = B2 Al = Bi A0 > BO X X X H L L
A3 = B3 A2 = B2 Al = B1 A0 < BO X X X L H L
A3 = B3 A2 = B2 Al = B1 A0 = B0 H L L H L L
A3 = B3 A2 = B2 Al = B1 AO = BO L H L L H L
A3 = B3 A2 = B2 Al = B1 AO = BO X X H L t H
A3 = 83 A2 = B2 Al = B1 AO = BO H H L L L L
A3 = B3 A2 = B2 Al = Bt AO = BO L L L H H L
PRODUCTION DATA information is current as of publication date. . Copyright [J 1988, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments l
lsgzltwiggrgfgﬁr’rg:;yn.q;;()gectlon processing does not necessarily include b TEXAS
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POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




SN5485, SN54L.S85, SN54585
SN7485, SN74LS85, SN74S85
4-BIT MAGNITUDE COMPARATORS

SDLS123 — MARCH 1974 — REVISED MARCH 1988

logic diagrams (positive logic)

D
8 1
) |
4
—— »
——%—)1_4 )
r D——A>B
=—— [ =
(13) 1
o —So
~ > '
(14) | J—
: Y
a<g 2 =/
a=g 3 [ =\ ,_g
ASB (4)
!
{12 1
Al
o D
an
I (7} A<B
—
B |
. S
a0 110) :}
B0
(9)
B D
logic symbol?
comp
PO (10) 0
P1 (12)
P2 (13)
p3 2l 13 )
g 212 P<Q p<Q
P=Q (3! = P=Q (6) P=
p>a—2 1 N IR
Qo {9) 0
a1 (1:)
Q2 (14)
SURITTTIN S

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

Pin numbers shown are for D, J, N, and W packages.
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SN5485, SN54L.S85, SN54585
SN7485, SN74LS85, SN74S85
4-BIT MAGNITUDE COMPARATORS

SDLS123 — MARCH 1974 — REVISED MARCH 1988

schematics of inputs and outputs

EQUIVALENT OF EACH EQUIVALENT OF EACH EQUIVALENT OF EACH
INPUT FOR ‘85 INPUT FOR 'LS8S INPUT FOR 'S85

Vce— 1’ - Vee ———————— ——
Vece _v_..____._.. |
4 $
<
<

Req = 17 k{2 2
E Req 4 $ Fea
INPUT -
INPUT —— INPUT ——
A =B, Any A or B: A = B, Any A or B:
Req = 1.67 k@ NOM Req = 933 2 NOM
A>B,3\<B: A>B,3&<B:
Req = 4 kit NOM Req = 2.8 k@ NOM
TYPICAL OF ALL OUTPUTS TYPICAL OF ALL OUTPUTS TYPICAL OF ALL QUTPUTS
FOR '85 FOR ‘LS85 FOR ’'S85
— p Vee - Vee
- Vee $120 2 NOM 50 2 NOM 3
100 £2 NOM
OUTPUT %E OUTPUT
QUTPUT _
-9
- !
b3
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
’ SN74°
SNsa SN54LS”’ SN74LS’ UNIT
SN54S’ SN74S’
Supply voltage, Ve (see Note 1) 7 7 7 7 \
Input voltage 5.5 7 5.5 7 \'/
Interemitter voitage (see Note 2) 5.5 5.5 \
Operating free-air temperature range -55t0 125 -01to 70 °C
Storage temperature range -65 to 150 -65 to 150 °C

NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal. ) ) )
2. This is the voltage between two emitters of a multiple-emitter input transistor. This rating applies to each A input in conjunction with
its respective B input of the ‘85 and ‘S85.

{'} TeEXAS
INSTRUMENTS
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SN5485, SN54L.S85, SN54585
SN7485, SN74LS85, SN74S85
4-BIT MAGNITUDE COMPARATORS

SDLS123 — MARCH 1974 — REVISED MARCH 1988

recommended operating conditions

SN5485 SN7485
MIN NOM MAX | MIN NOM MAX NIt
Supply voltage, Voo 4.5 5 5.5] 4.75 5 525} V
High-level output current, loH —400 —400 | pA
Low-level output current, Ig_ 16 16| mA
Operating free-air temperature, T a —55 125 0 70} °C

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

PARAMETER TEST CONDITIONS? MIN TYPT MAX |UNIT
Vi High-level input voltage 2 \%
ViL Low-leve! input voltage 08{ V
Vik Inputclamp voltage Vee =MIN, | =—12mA -15| V
Vee = MIN, VIH=2V,
VoH High-level output voltage cc H 24 34 v
ViL=08v, toH = —400 uA
Ve = MIN, Vip=2V,
VoL Low-level output voltage cc IH 02 04) V
ViL=08V, loL = 16 mA
1 Input current at maximum input voltage Vee = MAX, V=865V 11 mA
A < B, A > B inputs 40
1 High-level input current : Vee = MAX, V=24V A
tH g P all other inputs ce : 120 *
. A < B, A>B inputs —1.6
LITH Low-level input current - Veg = MAX, V=04V mA
all other inputs —4.8
1 Short-circuit output 8 v MAX, Vp=0 SN5485 {20 i
rt-circuit o = =
0s circuit output curren cc . fo) SN7485 | 18 o5 m
lcc  Supply current Vee = MAX, See Note 4 55 88 | mA
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
fau typical values areat Ve =5V, T = 25°C.
§Not more than one output should be shorted at a time.
NOTE 4: I is measured with outputs open, A = B grounded, and all other inputs at 4.5 V.
switching characteristics, Vcc =5V, Ta = 25°C
ROM TO0 NUMBER OF
PARAMETERql FRO TEST CONDITIONS |MIN TYP MAX | UNIT
INPUT OUTPUT GATE LEVELS
1 7
t Any A or B data input A<B A>B 2 12 ns
PLH ny or ata inpu 3 17 26
A=8B 4 23 35
1 11
A A<B, A>B 2 _ 15
PHL Any A or B data input 3 CL = 15pF, 20 30 ns
Ry = 400 2,
A=B 4 See Note 5 20 30
tPLH A<BorA=8B A>B 1 7 11 ns
tPHL A<BorA=B A>B 1 1" 17 ns
tPLH A=8B A=B 2 13 20 ns
tPHL A=8B A=8 2 1 17 ns
tPLH A>BorA=8 A<B 1 7 11 ns
tpH L A>BorA=8 A<B 1 11 17 ns

Yo =
tPHL =

propagation delay time, low-to-high-level output
propagation delay time, high-to-low-level output
NOTE 5: Load circuits and voltage waveforms are shown in Section 1.
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SN5485, SN54L.S85, SN54S85
SN7485, SN74LS85, SN74S85
4-BIT MAGNITUDE COMPARATORS

SDLS123 — MARCH 1974 — REVISED MARCH 1988

recommended operating conditions

SN541.585 SN74LS85
MIN NOM MAX |MIN NOM MAX unIT
Supply voitage, VcC 4.5 5 5.5 14.75 5 525| V
High-level output current, lQH —400 —400 | pA
Low-level output current, QL 4 8| mA
Operating free-air temperature, T —55 125 0 70| °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS? SNSALS8S SN7LS85 UNIT
MIN TYPE MAX |MIN TYPi MAX
Vi High-level input voltage 2 2 \"
ViL Low-level input voltage 0.7 071 V
V| Inputclamp voltage Ve = MIN, lj=-18 mA -1.5 -5} V
Vou High-level output voltage Vec=MIN,  Vin=2V. 25 34 27 34 v
ViL = VL max, loy = —400 uA
Vee=MIN. 1 5 =ama 025 04 025 04
VoL Low-level outputvoltage Vig=2V, \"
Vi = Vi max loL=8mA 0.35 0.5
Inputcurrent | A < g A >Binputs 0.1 0.1
1y at maximum Vee=MAX, V=7V mA
input voltage all other inputs 0.3 0.3
HH High-level A < B, A > B inputs Vee = MAX, V=27V 20 20 WA
input current all other inputs 60 60
Low-level A < B, A > B inputs -0.4 -0.4
e . i Ve = MAX, V=04V mA
input current all other inputs -1.2 —-1.2
log Short-circuit output current$ Vee = MAX —20 —100 |-20 —100 | mA
icc Supply current Ve = MAX, See Note 4 104 20 104 20 | mA

T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

Al typical vatues are at V=5V, Ta = 25°C.

SNot more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
NOTE 4: I¢c is measured with outputs open, A = 8 grounded, and all other inputsat4.5 V.,

switching characteristics, Vec =5V, Ta =25°C

FROM TO NUMBER OF
PARAMETERSY TEST CONDITIONS |MIN TYP MAX IUNIT
INPUT OUTPUT GATE LEVELS
1 14
Anv A or B d . ¢ A<B A>B 2 19 ns
t t
PLH ny A or B data inpu 3 7 6
A=8B 4 27 45
1 11
. A<B,A>8B 2 15
tPHL Any A or B data input CL = 15pF, ns
3 R 2kQ 20 30
A=B 4 L= eme 23 45
See Note 5
tPLH A<BorA=B A>B 1 14 22 ns
tPHL A<BorA=8B A>B 1 1" 17 ns
tPLH A=8 A=8B 2 13 20 ns
tPHL A=B A=8B 2 13 26 ns
tPLH A>BorA=8B A<B 1 14 22 ns
tPHL A>BorA=8 A<B 1 1 17 ns

1tpLH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
NOTE 5: Load circuits and voltage waveforms are shown in Section 1.
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SN5485, SN54L.S85, SN54585
SN7485, SN74LS85, SN74S85
4-BIT MAGNITUDE COMPARATORS

SDLS123 — MARCH 1974 — REVISED MARCH 1988

recommended operating conditions

SN54S85 SN74S85 UNIT
MIN NOM MAX { MIN NOM MAX
Supply voltage, Vcc 45 5 5.5 | 4.756 5 625 \Y
High-level output current, |QH -1 -1 | mA
Low-level output current, {o_ 20 20 | mA
Operating free-air temperature, T —55 125 0 70 § °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONST MIN TYPI MAX|UNIT
Vi High-level input voltage 2 \")
ViL Lowevel input voltage 0.8 v
Vik Input clamp voltage Voo =MIN, §j=-18mA -1.2 \")
. Vee=MIN, Viy=2V, SN54S85 25 34
VgoH High-level output voltage v
ViL=08V, IgH=—1mA [SN74S85 2.7 34
Vv =MIN, Vig=2V,
VoL Low-level outputvoltage cc tH 0.5 \"
ViL=08YV, loL=20mA
1y Input current at maximum input voltage Voo =MAX, V=55V 1] mA
Iy High-level input t A<BA>BIRUL | yoc=MAX, V=27V %01 A
igh-level input curren = =2.
H g Py all other inputs cc + 150 .
X A < B, A > B inputs -2
i Low-evel input current - Ve =MAX, V=05V mA
all other inputs —6
log  Short-circuit output current® Vce = MAX —40 -100 | mA
Ve = MAX, See Note 4 73 115
= = ° A
lcc Supply current Veoe =MAX, Ta=125°C, SN54S85W 110 m
See Note 4
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
tan typical values are at Ve =5V, Ty = 25°C.
§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
NOTE 4: Igc is measured with outputs open, A = B grounded, and all other inputs at 45V.
switching characteristics, Vgc =5V, Ta = 25°C
M TO NUMBER OF
PARAMETERY FRO TEST CONDITIONS MIN TYP MAX ]| UNIT
INPUT OUTPUT GATE LEVELS
1 5
A<B A>B 2 7.5
. ns
tpLH Any A or B data input 3 105 16
A=8 4 12 18
1 55
A<B,A>B 2 7
. . = F s
tPHL Any A or B data input 3 (;L 12“;;)5 11 165 n
A=8 ) L ‘ 11 165
See Note 6
tPLH A<BorA=8B A>B 1 5 7.5 ns
tPHL A<BorA=8 A>B 1 5.5 85| ns
PLH A=B A=8 2 7 105 ns
tPHL A=8 A=8 2 5 75 ns
tPLH A>BorA=8B A<B 1 5 7.5 ns
tPHL A>BorA=8B A<B 1 5.5 85 ns
1tpLH = propagation delay time, low-to-high-level output

tPHL

= propagation delay time, high-to-low-level output

NOTE 5: Load circuits and voitage waveforms are shown in Section 1.

Q’ TeXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




SN5485, SN54L.S85, SN54585
SN7485, SN74LS85, SN74S85
4-BIT MAGNITUDE COMPARATORS

SDLS123 — MARCH 1974 — REVISED MARCH 1988

TYPICAL APPLICATION DATA

INPU
(mMsB) B23 T 83 COMPARISON OF TWO N-BIT WORDS
A23 A3
B22 82 This application demonstrates how these magnitude
:12 ‘;12 A<B comparators can be cascaded to compare longer
A21 Al A=8}—ne words. The example illustrated shows the comparison
820 ————180 A>B of two 24-bit words; however, the design is
A20 —— A0 expandable to n-bits. As an example, one comparator
B19 ————— A8 85 can be used with five of the 24-bit comparators
A19 - ‘:;ae 1588, 'S85 illustrated to expand the word length to 120-bits.
Typical comparison times for various word lengths
818 - using the ‘85, ‘LS85, or ‘S85 are:
A18 ——4 A3
817 | B2 WORD NUMBER
A7 A2 LENGTH OF PKGS ‘85 ‘LS85 ‘S85
2‘1‘; 81 2<: 1-4 bits 1 23ns 24ns 1lns
815 o~ P 5-24 bits 26 46ns 48ns 22ns
A15 | A0 25-120 bits 8-31 69ns 72ns 33ns
814 ——
A<B 85
- (A8 1585, 's85
A14 —1 A>B ’
B13 83 83
A13 —{ A3 A3
B12 B2 B2
A12 A2 A2 OUTPUTS
811 B1 A<B 81 A<B
Al Al A=Bl— NC l-————m A=B]|
810 BO A>B 80 A>BpF—
A10Q AO AC
89 A<B 85 e 86
L A=B . - 1585, 'S85
A9 A>g 585 585 Ja>s
88 — 83
A8 A3
87 B2
A7 A2
B6 81 A<B
A6 Al A=8B}— NC
B85 BO A>8
AS | AO
B4 — : < : 85
L—]A= . .
A4 A>B LS85, 'S85
B3 — {83
A3 ———4 A3
B2 82
A2 A2
B1 81 A<B
Al Al A=8
{LS8) B0 80 A>B
A0 A0
L—{A<B -
H—A=8 COMPARISON OF TWO 24-81T WORDS
L A>B 1885, 'S85
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i3 Texas PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 14-Jul-2012
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
+ —> KO |e— P1—»]
% { I
iy’
& & & || 8o
x | l
A T {
Cavity (€ A0 P,
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v w Overall width of the carrier tape
P1 Pitch between successive cavity centers
E W1
TAPE AND REEL INFORMATION
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
SN74LS85DR SoIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
SN74LS85NSR SO NS 16 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1

Pack Materials-Page 1



i3 Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 14-Jul-2012
TAPE AND REEL BOX DIMENSIONS
At
4
-
// S
/\g\ /)i\
. 7
\ /
. P -
e e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74LS85DR SoIC D 16 2500 333.2 345.9 28.6
SN74LS85NSR SO NS 16 2000 367.0 367.0 38.0

Pack Materials-Page 2



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46C and to discontinue any product or service per JESD48B. Buyers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All
semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale supplied at the time
of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components which meet ISO/TS16949 requirements, mainly for automotive use. Components which
have not been so designated are neither designed nor intended for automotive use; and Tl will not be responsible for any failure of such
components to meet such requirements.

Products Applications

Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications
Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers
DLP® Products www.dlp.com Consumer Electronics Www.ti.com/consumer-apps
DSP dsp.ti.com Energy and Lighting www.ti.com/energy

Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial
Interface interface.ti.com Medical www.ti.com/medical

Logic logic.ti.com Security www.ti.com/security

Power Mgmt power.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com

OMAP Mobile Processors  www.ti.com/omap Tl E2E Community e2e.ti.com

Wireless Connectivity www.ti.com/wirelessconnectivity

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2012, Texas Instruments Incorporated
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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 Texas Instruments Quality and

Reliability

TYPICAL AVERAGE TYPICAL
TYPE PROPAGATION TOTAL POWER

DELAY TIME DISSIPATION
‘86 14 ns 150 mW
‘LS86A 10 ns 30.5 mW
‘'S86 7 ns 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 SN74S86 are
characterized for operation from 0°C to 70°C.

exclusive-OR logic

SN5486, SN54LSB6A, SN54S586 . . . J OR W PACKAGE
SN7486 . . . N PACKAGE
SN74LS86A, SN74S86 . . . D OR N PACKAGE

(TOP VIEW)

1A v Una Vee
1B (2 13(] 4B
1y O3 12[] 4A
2A Q4 1] 4y
28 (s 10[] 3B
2y s of] 3A
GND [ 8[] 3Y

SN54LS86A, SN54S86 . . . FK PACKAGE

(TOP VIEW)

o<« 9 8(]3

-2 > <

C I ]

321
1Y []4 18[] 4A
NC[]5 17[] NC
2Alls 16 (] 4Y
NC )7 15 1] NC

2B{}8 141} 3B

10 111213

9
>0 Q>
NZZMmm
Q

NC - No internal connection

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

symbols.

EXCLUSIVE-OR

— L o— T O— T > T

These are five equivalent Exclusive-OR symbols valid for an ‘86 or ‘LS86A gate in positive logic; negation

may be shown at any two ports.
LOGIC IDENTITY ELEMENT

EVEN-PARITY

ODD-PARITY ELEMENT

—— - —
——

2k

-

2k+1

The output is active (low) if all
inputs stand at the same logic

level {i.e., A=B). 2) are active.

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

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

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

warranty. Production p ing does not ily include
testing of all parameters.

*5‘ TEXAS

Copyright © 1988, Texas Instruments Incorporated
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SN5486, SN54LS86A, SN54S586
SN7486, SN74LS86A, SN74S86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

SDLS124 — DECEMBER 1972 — REVISED MARCH 1988

schematics of inputs and outputs

‘86
EQUIVALENT OF TYPICAL OF
EACH INPUT ALL OUTPUTS
- \%
Vee — 130 2 NOM cc
4 k2 NOM
INPUT -
OuUTPUT
‘LS86A
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
v :150Q
cc -/t " P NOM
12.5 k{2 NOM 3
INPUT - OUTPUT
4 o
h 4
ps
‘S86
EQUIVALENT OF TYPICAL OF
EACH INPUT ALL OUTPUTS
- ——Vce
50 2 NOM
3 QUTPUT

logic symbolt

1A (1)

=1 {3)
e "
(5) 6 2y
28 (9)
3AT (8) 3y
38 ((12)
pwwmemm (11)
L a4y
a8 {(13)

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
L L L
L H H
H L H
H H L

M = high level, L = low fevel

{'f TeEXAS
INSTRUMENTS
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SN5486, SN54LS86A, SN54S86
SN7486, SN74LS86A, SN74S86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

SDLS124 — DECEMBER 1972 — REVISED MARCH 1988

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

Supply voltage, Voo (see Note 1) . . . . . . . . . .0 L 0L e YA
lnputvoltage . . . . . . . . . . . . . . . . ... e e e e e ... .. BBY
Operating free-air temperaturerange: SN5486 . . . . . . . . . . . . . . . . . . .. —55°Cto125°C

SN7486 . . . . . . .. .. ... ... ..... 0Cr70C
Storage temperaturerange . . . . . . . . . . . . . 4 e e . . e . . . . . .... —65Cto150°C

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

recommended operating conditions

SN5486 SN7486 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 55 |4.75 5 525 \
High-level output current, I —800 —800 | pA
Low-level output current, 1o 16 16 | mA
Operating free-air temperature, Ta —55 125 Q 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS SNS486 SN7486 UNIT
MIN_ TyrE max [MIN  TYP! MAX
Vi High-level input voltage 2 2 Vv
ViL Low-level input voltage 0.8 0.8 \
Vik Inputciamp voltage Vee =MIN, [ =-8mA -1.5 -1.5 v
VouH High-level output voltage Vee =MIN, - Vip =2V, 2.4 3.4 24 3.4 \Y
ViL=08V, igH=-800uA
Vor Low-level output voltage Vec=MIN. - Vi =2V 0.2 0.4 0.2 04} V
ViL=08V, fgL=16mA
N Input current at maximum input voltage Vee =MAX, V=55V 1 11 mA
ti4  High-level input current Ve =MAX, V=24V 40 401 wA
TR Low-tevel input current Vee = MAX, V=04V -1.6 —-16{ mA
los  Short-circuit output current’ Vce = MAX --20 —-55 | —18 —55 ] mA
lcc  Supply current Vee = MAX, See Note 2 30 43 30 50| mA

tFor conditions shown as MIN or MAX, use the appropriate vatue specified under recommended operating conditions for the applicable type.
itAH typical values are at Ve =6V, Tp = 25°C.

§Not more than one output should be shorted at a time.

NOTE 2: ¢ is measured with the inputs grounded and the outputs open.

switching characteristics, Vcc =5V, Ta = 25°C

FROM
PARAMETERY (INPUT) TEST CONDITIONS MIN  TYP MAX|UNIT
t 15 23
PLH AorB Other input low Cp=150pF, ns
tPHL 11 17
Ry =400 Q,
tPLH AorB ) ) See N 3 18 30 ns
PHL or Other input high ee Note 3 22

1tpLH propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

]

*’) TeEXAS
INSTRUMENTS
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SN5486, SN54LS86A, SN54S586
SN7486, SN74LS86A, SN74S86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

SDLS124 — DECEMBER 1972 — REVISED MARCH 1988

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

Supply voltage, Voo {seeNote 1) . . . . . . . L L L L L0 Lo e s e iV
Inputvoltage . . . . . . . . e e e e e e e e e e e e e e e e e e e e e e e e e e eIV
Operating free-air temperature range: SN54LS86A . . . . . . - « « « « « « . . . ... =—55°Ct0125°C

SN74LS86A . . . « « + « s s e i i i e i e ... 0Cto70°C
Storage temperature range . . . . . . . 4 . . 4 e e e e e e e e e e e e e e e —65°C to 150°C

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

recommended operating conditions

SN5S4LS86A SN74LS86A
MIN NOM MAX |MIN NOM MAX UNIT
Supply voltage, Voo 4.5 S 5.5 |4.75 5 628 ( V
High-level output current, IoH —400 —400 | pA
Low-level output current, 1o 4 8 | mA
Operating free-air temperature, Tp —55 125 0 70 °c

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

SN54LS86A SN74LS86A
PARAMETER TEST CONDITIONS? MIN_ TYPE MAX [MIN TYPT MAX UNIT

Vi High-level input voltage 2 2 \"
ViL Low-level input voltage 0.7 0.8 v
Vg Input clamp voltage Ve = MIN, I} = =18 mA -1.5 -15 | V
VoH High-level output voltage Vee = MIN, Vin=2V. 25 34 2.7 3.4 \

VL = VL max, igH = —400 uA

Vec =MIN. 1oL =4 mA 025 0.4 025 04
Vor Low-level output voltage ViH=2V, \

VL = Vi max | oL =8 mA 035 05
Iy input current at maximum input voltage Vee = MAX, V=7V 0.2 0.2 | mA
liq  High-level input current Vee = MAX, V=27V 40 40 | uA
TR Low-level input current Ve = MAX, V=04V —0.8 —0.8 | mA
tos  Short-circuit output currentd Vee = MAX - 20 - 100 |- 20 — 100 | mA
lcc  Supply current Vce = MAX,  See Note 2 6.1 10 6.1 10 | mA

tEor conditions shown as MIN or MAX, use the appropriate value specified under recommended oparating conditions for the applicable type.
iAII typical values are at Vo = SV, Tp= 25°C.

§Not more than one output should be shorted at a time.

NOTE 2: I¢c is measured with the inputs grounded and the outputs open.

switching characteristics, Vcc =5V, TA = 25°C

M
PARAMETER FRO TEST CONDITIONS MIN TYP MAX |UNIT
(INPUT)
tPLH 12 23
: AorB Otherinputlow | Cp = 15pF, 0 p ns
‘PHL AL = 2K, 20 30
PLH AorB Other input high | See Note 3 ns
PHL 13 22

1tpLH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

{'f TeEXAS
INSTRUMENTS
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SN5486, SN54LS86A, SN54S86
SN7486, SN74LS86A, SN74S86
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

SDLS124 — DECEMBER 1972 — REVISED MARCH 1988

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

Supply voltage, Ve fseeNote 1) . . . . . . . L o L L L Lo YAY
INPULVOITAE . .« « o o e e e e e e e e e e e e e e e e e e e e e e e e .. BBV
Operating free-air temperature range: SN54S86 . . . . . . . . . . .. . . ... ... —55Cto 1256°C

SN74S86 . . . . . . . . . i i e ... 0Cr070°C
Storage temperature range . . . . . . .« .+ 4 s+ e e 4 4 e e i e . ... =—65Ct0150°C

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

recommended operating conditions

SN54S86 SN'74586
MIN NOM MAX |MIN NOM MAX UnNIT

Supply voltage, Voo 45 5 65 |4.75 5 6526 \4

High-level output current, loH -1 -1 mA

Low-level output current, Io 20 20 | mA

Operating free-air temperature, T —55 125 0 70 | °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54586 SN74S86
PARAMETER TEST CONDITIONS? UNIT
MIN TYPT MAX [MIN TYPI MAX

Vi High-level input voltage 2 2 \'

ViL Low-level input voltage 0.8 08| V

Vik Inputclamp voltage Vec =MIN, Iy =-~18mA -1.2 —-1.2 v

A Ve =MIN, V=2V,
VoH High-level output voltage 25 34 27 34 v
Vi =08V, Igy=—-1mA
VorL Low-level output voltage Vec=MIN, - Vyy =2V 0.5 05| V
Vi =08V, Ip|. =20mA

Iy tnput current at maximum input voltage Vee =MAX, V=565V 1 1] mA

lj4  High-level input current Ve =MAX, V=27V 50 50 | pA

Wt Low-fevel input current Vgce =MAX, V=05V -2 -2 | mA

1nos Shortcircuit output current§ Vee = MAX —40 —100 { —40 -100 | mA

lcec  Supply current Ve = MAX, See Note 2 50 75 50 75 | mA

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
TAl typicat values are at Ve =5 V, Ty = 25°C.

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.

NOTE 2: Igcc is measured with the inputs grounded and the outputs open.

switching characteristics, Vcc =5V, Ta = 25°C

FROM
PARAMETERY TEST CONDITIONS MIN TYP MAX |UNIT
(INPUT)
PLH 7 105
AorB i = ns
e or Other input low Cy =15 pF, 65 10
o RL =280 2, T
i i ns
ey Aor8 Other input high | See Note 3 55 o

1tpLH = propagation delay time, low-to-high-level output
tPHL propagation delay time, high-to-low-level output
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

[}

*’) TeEXAS
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The SN54125, SN54126, SN74125,
SN74126, and SN54LS126A are

SN54125, SN54126, SN54LS125A, SN54LS126A,
SN74125, SN74126, SN74LS125A, SN74LS126A
QUADRUPLE BUS BUFFERS WITH 3-STATE OUTPUTS

obsolete and are no longer supplied. SDLS044A — DECEMBER 1983 — REVISED MARCH 2002

® Quad Bus Buffers
® 3-State Outputs

SN54125, SN54126, SN54LS125A,
SN54LS126A...J OR W PACKAGE
SN74125, SN74126 . . . N PACKAGE

® Separate Control for Each Channel SN74LS125A, SN74LS126A ... D, N, OR NS PACKAGE
(TOP VIEW)
description 16 1514 J 4l Vee

These bus buffers feature three-state outputs 1A 2 13[] 4G, 4G*

that, when enabled, have the low impedance 1Y[]3 12]] 4A
characteristics of a TTL output with additional 2G, 2G*[] 4 11[] ay

drive capability at high logic levels to permit 2A[l s 10[] 3G, 3G+

driving heavily loaded bus lines without external 2Y[ls o[] 3A

pullup resistors. When disabled, both output GND[] 7 sl 3y

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.

*G on '125 and "LS125A devices;
G on 126 and 'LS126A devices

SN54LS125A, SN54LS126A . . . FK PACKAGE

(TOP VIEW)
* x
15 Lo
oo
&)
192289
/ LI JLJLJL]
1Y:|43 212018 o 40
NC []5 17[] NC
2G,2G* []6 16[] 4Y
NC []7 15[ NC
2A[]8 14[] 3G, 3G*
9 10 11 12 13
T | T
>00><
NZZO0o
S

*G on ’125 and ’LS125A devices;
G on 126 and 'LS126A devices
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

al warranty. Producti ing does not ily include
testing of all parameters.

Copyright © 2002, Texas Instruments Incorporated

)
I On products compliant to MIL-PRF-38535, all parameters are tested
I EXAS unless otherwise noted. On all other products, production
l pr ing does not ily include testing of all parameters.
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SN54125, SN54126, SN54LS125A, SN54LS126A,
SN74125, SN74126, SN74LS125A, SN74LS126A
QUADRUPLE BUS BUFFERS WITH 3-STATE OUTPUTS

SDLS044A — DECEMBER 1983 — REVISED MARCH 2002

The SN54125, SN54126, SN74125,
SN74126, and SN54LS126A are
obsolete and are no longer supplied.

ORDERING INFORMATION

ORDERABLE TOP-SIDE
Ta PACKAGE! PART NUMBER MARKING
PDIP — N Tube SN74LS125AN SN74LS125AN
Tube SN74LS126AN SN74LS126AN
Tube SN74LS125AD
LS125A
Tape and reel SN74LS125ADR
0°C to 70°C SOIC-D
Tube SN74LS126AD
LS126A
Tape and reel SN74LS126ADR
SOP — NS Tape and reel SN74LS125ANSR 74LS125A
Tape and reel SN74LS126ANSR 74LS126A
CDIP —J Tube SN54LS125AJ SN54LS125AJ
Tube SNJ54LS125AJ SNJ54LS125AJ
—55°C to 125°C
CFP -W Tube SNJ54LS125AW SNJ54LS125AW
LCCC - FK Tube SNJ54LS125AFK SNJ54LS125AFK

T Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are
available at www.ti.com/sc/package.

logic diagram (each gate)

125, ’LS125A

ol

126, 'LS126A

{'f TeEXAS
INSTRUMENTS
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SN54125, SN54126, SN54LS125A, SN54LS126A,

The SN54125, SN54126, SN74125, SN74125, SN74126, SN74LS125A, SN74LS126A
SN74126, and SN54LS126Aare ~ QUADRUPLE BUS BUFFERS WITH 3-STATE OUTPUTS
obsolete and are no longer supplied. SDLS044A — DECEMBER 1983 — REVISED MARCH 2002

schematics (each gate)

125 CIRCUITS

4 kQ

CONTROL 4 kQ »— OUTPUTY
INPUT G j
1.6 kQ X 1.6kQ 625 9%
— ) s . GND
DATA 17
INPUT A

CONTROL »— OUTPUTY

INPUT G

GND

DATA
INPUT A

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

Supply voltage, Vo (888 NOte 1) ..o oo 7V
INPUE VORAGE, V| oo 55V
Package thermal impedance, 0 (see Note 2):N package ............. ..., 80°C/W
Storage temperature range, Tgrg - ... .ovvviit i —65°C to 150°C

T 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.

*’) TeEXAS
INSTRUMENTS
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SN54125, SN54126, SN54LS125A, SN54LS126A,

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

schematics (each gate)

’LS125A CIRCUITS

Vee

OUTPUT

5 kQ

INPUT A /_]7

*—
<
Q)
=
O

’LS126A CIRCUITS

[¢
1¢

20 kQ

750 QT ? 5 kQ
/_}77 .

absolute maximum ratings over operating free-air temperature (unless otherwise noted)t
('LS125A and ’LS126A)

OUTPUT

GND

INPUT A

Resistor values shown are nominal.

Supply voltage, Voo (See Note 1) ... oo 7V
INPUL YOG, V| oo e e e 7V
Package thermal impedance, 0 (see Note 2):D package ............ ..., 86°C/W
Npackage .........oiiiiiiiiiiiiiiaann, 80°C/W
NSpackage .........covviiiiiiiiiiiniinnn. 76°C/W
Storage temperature range, Tgtg - ..o vvv it —65°C to 150°C

T 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.

{'f TeEXAS
INSTRUMENTS
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The SN54125, SN54126, SN74125,
SN74126, and SN54LS126A are
obsolete 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

recommended operating conditions

SN54125 SN74125
SN54126 SN74126 UNIT
MIN NOM MAX| MIN NOM MAX

Vce Supply voltage 4.5 5 55| 4.75 5 525 \%
VIH High-level input voltage 2 2 \%
VIL Low-level input voltage 0.8 0.8 \Y
IOH High-level output current -2 -5.2 mA
loL Low-level output current 16 16 mA
TA Operating free-air temperature -55 125 0 70 °C

electrical characteristics over recommended operating free-air

otherwise noted)

temperature range (unless

SN54125 SN74125
PARAMETER TEST CONDITIONSt SN54126 SN74126 UNIT
MIN TYPF MAX| MIN TYPE MAX
ViK Vee = MIN, lj=—12 mA -1.5 -15| Vv
Vee = MIN, ViH=2V, loH =—2 mA 24 33
VOH Vv
V|L=0.8V IoH = 5.2 MA 2.4 3.1
Vce = MIN, ViH=2V, ViL=0.8YV,
VoL ce IH I 0.4 04| Vv
loL=16mA
Voo = MAX VIH=2V, Vpo=24V 40 40
loz HA
V|L=0.8V Vo =04V —40 —40
I VGG = MAX, Vi=65V 1 1] mA
IIH ViG = MAX, Vi=24V 40 40| A
L Vce = MAX, V=04V -1.6 -1.6 mA
los$ Ve = MAX -30 -70| -28 70| mA
Ve = MAX 125 32 54 32 54
| mA
ce (see Note 3) 126 36 62 36 62
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
¥ All typical values are at Vo = 5V, Ta = 25°C.
§ Not more than one output should be shorted at a time.
NOTE 3: Data inputs = 0 V; output control = 4.5 V for '125 and 0 V for '126.
switching characteristics, Voc =5V, Tp = 25°C (see Figure 1)
SN54125 SN54126
PARAMETER TEST CONDITIONS SN74125 SN74126 UNIT
MIN TYP MAX MIN TYP MAX
t 8 13 8 13
PLH RL =400 Q, CL=50pF ns
tPHL 12 18 12 18
t 11 17 1 18
Pz RL =400 Q, C| =50pF ns
tpzL 16 25 16 25
t 5 8 10 16
PHZ RL =400 Q, CL=5pF ns
tpLz 7 12 12 18
3 1,
EXAS
INSTRUMENTS
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SN54125, SN54126, SN54LS125A, SN54LS126A,

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

recommended operating conditions

SN54LS125A SN74LS125A
SN54LS126A SN74LS126A UNIT
MIN NOM MAX MIN NOM MAX
Vce Supply voltage 4.5 5 55| 4.75 5 525 \%
VIH High-level input voltage 2 2 \%
VIL Low-level input voltage 0.7 0.8 \Y
IoH High-level output current —1 —2.6 mA
loL Low-level output current 12 24 mA
TA Operating free-air temperature -55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)
SN54LS125A SN74LS125A
PARAMETER TEST CONDITIONST SN54LS126A SN74LS126A UNIT
MIN TYPf MAX| MIN TYPf MAX
VIK Ve = MIN, I =-18 mA -1.5 -1.5 \
Vce = MIN, ViL=0.7V, loH=—-1mA 2.4
VOH \
VIH=2V ViL=0.8V loH=-2.6 MA 2.4
ViL=0.7V, loL=12mA 0.25 0.4
Vce = MIN, — ~
VoL Vi =2V ViL=0.8V, loL=12mA 0.25 0.4 \
ViL=0.8YV, loL =24 mA 0.35 0.5
Vo=24V 20
ViL=0.7V
Vce = MAX, Vpo=04V —20
loz Vi =2V, HA
H=2V, Vo=24V 20
ViL=0.8V
Vo =04V -20
I Vce = MAX, V=7V 0.1 0.1 mA
IH Vee = MAX, V=27V 20 20| uA
| Vee = MAX, 'LS125A-G inputs -0.2 02| ma
IL V=04V 'LS125A-A inputs; ’LS126A All inputs -0.4 -0.4 mA
los$ Vee = MAX —40 —225 | —40 —225| mA
| VoG = MAX 'LS125A 11 20 1 20 R
m
cc (see Note 4) 'LS126A 12 22 12 22
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
¥ All typical values are at Vo = 5V, T = 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.
NOTE 4: Data inputs = 0 V; output control = 4.5 V for 'LS125A and 0 V for 'LS126A.
switching characteristics, Voo =5V, Tp = 25°C (see Figure 1)
SN54LS125A SN54LS126A
PARAMETER TEST CONDITIONS SN74LS125A SN74LS126A UNIT
MIN TYP MAX MIN TYP MAX
t 9 15 9 15
PLH R =667 Q, CL=45pF ns
tPHL 7 18 8 18
t 12 20 16 25
Pz RL = 667 Q, CL = 45 pF ns
tpzL 15 25 21 35
t 20 25
PHZ RL = 667 Q CL=5pF ns
tpLz 20 25
3 1
EXAS
INSTRUMENTS
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The SN54125, SN54126, SN74125,
SN74126, and SN54LS126A are

SN54125, SN54126, SN54LS125A, SN54LS126A,
SN74125, SN74126, SN74LS125A, SN74LS126A
QUADRUPLE BUS BUFFERS WITH 3-STATE OUTPUTS

obsolete and are no longer supplied. SDLS044A — DECEMBER 1983 — REVISED MARCH 2002

PARAMETER MEASUREMENT INFORMATION

(see Note D)

SERIES 54/74 DEVICES
Vee
Test Rp
Test Point s1
Point Vee
v From Output
cc Under Test (see Note B)
RL CL |
From Output RL (see Note A) ™
Under Test
(see Note B) From Output Test
CL Under Test Point =
(see Note A) CL
(see Note A) I 1 S2
LOAD CIRCUIT LOAD CIRCUIT LOAD CIRCUIT
FOR 2-STATE TOTEM-POLE OUTPUTS FOR OPEN-COLLECTOR OUTPUTS FOR 3-STATE OUTPUTS
High-Level Timing 3V
Pulse 15V 1.5V Input 1.5V
\ ¢ \ e nr 7th7 —ov
< G
\ ———3V
Low-Level 1.5V 1.5V Data 15V 15V
Pulse Input
oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATIONS SETUP AND HOLD TIMES
Output
Control
77777 3V (low-level
Input 1.5V 15V enabling) \
| | ov tpzL %? < > [—tpz
tPLH —¢—P P tpHL | N
Waveform 1 | | 15V
Ing’hase (see Notes C P\ v \
utput — —— VoL+05V
and D) ‘ ‘ — VoL oL
\

— —» |e—tpHz

\ |
| \ ——VoH
Out-of-Phase \ VOH Waveform 2 ———VOH-05V
Output 15V 15V (see Notes C 15V A5V
(see Note D) ——— VoL and D)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS

‘ ‘ tpzH
tPHL —¢—P ﬂ—b‘P tPLH ™

PROPAGATION DELAY TIMES

NOTES: CL includes probe and jig capacitance.

All diodes are 1N3064 or equivalent.

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

S1 and S2 are closed for tp| H, tPHL, tPHZ, @and tp|_z; S1 is open and S2 is closed for tpzH; S1 is closed and S2 is open for tpz| .
Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zg = 50 Q; ty and t < 7 ns for Series
54/74 devices and t; and tf < 2.5 ns for Series 54S/74S devices.

F. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuits and Voltage Waveforms

*’) TeEXAS
INSTRUMENTS
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SN54125, SN54126, SN54LS125A, SN54LS126A,

SN74125, SN74126, SN74LS125A, SN74LS126A
QUADRUPLE BUS BUFFERS WITH 3-STATE OUTPUTS

SDLS044A — DECEMBER 1983 — REVISED MARCH 2002

The SN54125, SN54126, SN74125,
SN74126, and SN54LS126A are
obsolete and are no longer supplied.

PARAMETER MEASUREMENT INFORMATION
SERIES 54LS/74LS DEVICES

Vce

Test RL
Test Point S1
Point Vce
v From Output
cc Under Test (see Note B)
RL CL |
From Output RL (see Note A) "™
Under Test (see Note B)
From Output Test 1
CL Under Test Point =
(see Note A) CL
(see Note A) I g S2
LOAD CIRCUIT LOAD CIRCUIT LOAD CIRCUIT

FOR 2-STATE TOTEM-POLE OUTPUTS

High-Level

Pulse 1.3V 1.3V

\ \

e tw —»

\ \

Low-Level 13V 13V
Pulse
VOLTAGE WAVEFORMS
PULSE DURATIONS
————— 3V

Input 1.3V 1.3V

In-Phase
Output
(see Note D)

\ \
tPHL —¢—P ﬂ—b‘P tpLH

Out-of-Phase | \ VOH
Output 13V 1.3V
(see Note D) ——— VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.
B. All diodes are 1N3064 or equivalent.

FOR OPEN-COLLECTOR OUTPUTS

FOR 3-STATE OUTPUTS

Timing 3V
Input 1.3V
| —_— 7t —— 0oV
<4—Pi— th
tsu —€¢—» |
\ ———3V
Input
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
Output
Control
(low-level
enabling) ‘

tPZLﬂ? < > [—tpLz
\ ||

Waveform 1 ‘ | ~15V
(see Notes C ‘ 13V ‘
and D) | ‘ / — —— VoL +05V
| ‘ VoL
tpzH —P }F —b ;« tpHZ
——— V
Waveform 2 | — 7@ VOH-0.5V
(see Notes C 13V
and D) =1.5V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS

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

Ommo

S1and S2 are closed for tp H, tPHL, tPHZ, and tpz; S1 is open and S2 is closed for tpzH; S1 is closed and S2 is open for tpz) .
Phase relationships between inputs and outputs have been chosen arbitrarily for these examples.

Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg =50 Q, t, < 1.5ns, t< 2.6 ns.
The outputs are measured one at a time with one input transition per measurement.

Figure 2. Load Circuits and Voltage Waveforms

{'f TeEXAS
INSTRUMENTS
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PACKAGE OPTION ADDENDUM

26-Sep-2005

PACKAGING INFORMATION

Orderable Device status "  Package Package Pins Package Eco Plan® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
JM38510/32301B2A ACTIVE LCCC FK 20 1 TBD Call Tl Level-NC-NC-NC
JM38510/32301BCA ACTIVE CDIP J 14 1 TBD Call Tl Level-NC-NC-NC
JM38510/32301BDA ACTIVE CFP W 14 1 TBD Call Tl Level-NC-NC-NC
JM38510/32301SCA ACTIVE CDIP J 14 1 TBD Call Tl Level-NC-NC-NC
JM38510/32301SDA ACTIVE CFP W 14 1 TBD Call Tl Level-NC-NC-NC
SN54126J OBSOLETE CDIP J 14 TBD Call Tl Call Tl
SN54LS125AJ ACTIVE CDIP J 14 1 TBD Call Tl Level-NC-NC-NC
SN74125N OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN74125N3 OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN74126N OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN74LS125AD ACTIVE SOIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS125ADBR ACTIVE SSOP DB 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS125ADBRE4 ACTIVE SSOP DB 14 2000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
SN74LS125ADE4 ACTIVE SOIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS125ADR ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS125ADRE4 ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS125AN ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
SN74LS125AN3 OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN74LS125ANE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
SN74LS125ANSR ACTIVE SO NS 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS125ANSRE4 ACTIVE SO NS 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS125ANSRG4 ACTIVE SO NS 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS126AD ACTIVE SOIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS126ADE4 ACTIVE SOIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS126ADR ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS126ADRE4 ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS126AJ OBSOLETE CDIP J 14 TBD Call Tl Call Tl
SN74LS126AN ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
SN74LS126ANE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
SN74LS126ANSR ACTIVE SO NS 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM

Addendum-Page 1



The SN54125, SN54126, SN74125,
SN74126, and SN54LS126A are

SN54125, SN54126, SN54LS125A, SN54LS126A,
SN74125, SN74126, SN74LS125A, SN74LS126A
QUADRUPLE BUS BUFFERS WITH 3-STATE OUTPUTS

obsolete and are no longer supplied. SDLS044A — DECEMBER 1983 — REVISED MARCH 2002

® Quad Bus Buffers
® 3-State Outputs

SN54125, SN54126, SN54LS125A,
SN54LS126A...J OR W PACKAGE
SN74125, SN74126 . . . N PACKAGE

® Separate Control for Each Channel SN74LS125A, SN74LS126A ... D, N, OR NS PACKAGE
(TOP VIEW)
description 16 1514 J 4l Vee

These bus buffers feature three-state outputs 1A 2 13[] 4G, 4G*

that, when enabled, have the low impedance 1Y[]3 12]] 4A
characteristics of a TTL output with additional 2G, 2G*[] 4 11[] ay

drive capability at high logic levels to permit 2A[l s 10[] 3G, 3G+

driving heavily loaded bus lines without external 2Y[ls o[] 3A

pullup resistors. When disabled, both output GND[] 7 sl 3y

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.

*G on '125 and "LS125A devices;
G on 126 and 'LS126A devices

SN54LS125A, SN54LS126A . . . FK PACKAGE

(TOP VIEW)
* x
15 Lo
oo
&)
192289
/ LI JLJLJL]
1Y:|43 212018 o 40
NC []5 17[] NC
2G,2G* []6 16[] 4Y
NC []7 15[ NC
2A[]8 14[] 3G, 3G*
9 10 11 12 13
T | T
>00><
NZZO0o
S

*G on ’125 and ’LS125A devices;
G on 126 and 'LS126A devices
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

al warranty. Producti ing does not ily include
testing of all parameters.

Copyright © 2002, Texas Instruments Incorporated

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

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1



SN54125, SN54126, SN54LS125A, SN54LS126A,
SN74125, SN74126, SN74LS125A, SN74LS126A
QUADRUPLE BUS BUFFERS WITH 3-STATE OUTPUTS

SDLS044A — DECEMBER 1983 — REVISED MARCH 2002

The SN54125, SN54126, SN74125,
SN74126, and SN54LS126A are
obsolete and are no longer supplied.

ORDERING INFORMATION

ORDERABLE TOP-SIDE
Ta PACKAGE! PART NUMBER MARKING
PDIP — N Tube SN74LS125AN SN74LS125AN
Tube SN74LS126AN SN74LS126AN
Tube SN74LS125AD
LS125A
Tape and reel SN74LS125ADR
0°C to 70°C SOIC-D
Tube SN74LS126AD
LS126A
Tape and reel SN74LS126ADR
SOP — NS Tape and reel SN74LS125ANSR 74LS125A
Tape and reel SN74LS126ANSR 74LS126A
CDIP —J Tube SN54LS125AJ SN54LS125AJ
Tube SNJ54LS125AJ SNJ54LS125AJ
—55°C to 125°C
CFP -W Tube SNJ54LS125AW SNJ54LS125AW
LCCC - FK Tube SNJ54LS125AFK SNJ54LS125AFK

T Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are
available at www.ti.com/sc/package.

logic diagram (each gate)

125, ’LS125A

ol

126, 'LS126A

{'f TeEXAS
INSTRUMENTS
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SN54125, SN54126, SN54LS125A, SN54LS126A,

The SN54125, SN54126, SN74125, SN74125, SN74126, SN74LS125A, SN74LS126A
SN74126, and SN54LS126Aare ~ QUADRUPLE BUS BUFFERS WITH 3-STATE OUTPUTS
obsolete and are no longer supplied. SDLS044A — DECEMBER 1983 — REVISED MARCH 2002

schematics (each gate)

125 CIRCUITS

4 kQ

CONTROL 4 kQ »— OUTPUTY
INPUT G j
1.6 kQ X 1.6kQ 625 9%
— ) s . GND
DATA 17
INPUT A

CONTROL »— OUTPUTY

INPUT G

GND

DATA
INPUT A

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

Supply voltage, Vo (888 NOte 1) ..o oo 7V
INPUE VORAGE, V| oo 55V
Package thermal impedance, 0 (see Note 2):N package ............. ..., 80°C/W
Storage temperature range, Tgrg - ... .ovvviit i —65°C to 150°C

T 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.

*’) TeEXAS
INSTRUMENTS
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SN54125, SN54126, SN54LS125A, SN54LS126A,

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

schematics (each gate)

’LS125A CIRCUITS

Vee

OUTPUT

5 kQ

INPUT A /_]7

*—
<
Q)
=
O

’LS126A CIRCUITS

[¢
1¢

20 kQ

750 QT ? 5 kQ
/_}77 .

absolute maximum ratings over operating free-air temperature (unless otherwise noted)t
('LS125A and ’LS126A)

OUTPUT

GND

INPUT A

Resistor values shown are nominal.

Supply voltage, Voo (See Note 1) ... oo 7V
INPUL YOG, V| oo e e e 7V
Package thermal impedance, 0 (see Note 2):D package ............ ..., 86°C/W
Npackage .........oiiiiiiiiiiiiiiaann, 80°C/W
NSpackage .........covviiiiiiiiiiiniinnn. 76°C/W
Storage temperature range, Tgtg - ..o vvv it —65°C to 150°C

T 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.

{'f TeEXAS
INSTRUMENTS
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The SN54125, SN54126, SN74125,
SN74126, and SN54LS126A are
obsolete 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

recommended operating conditions

SN54125 SN74125
SN54126 SN74126 UNIT
MIN NOM MAX| MIN NOM MAX

Vce Supply voltage 4.5 5 55| 4.75 5 525 \%
VIH High-level input voltage 2 2 \%
VIL Low-level input voltage 0.8 0.8 \Y
IOH High-level output current -2 -5.2 mA
loL Low-level output current 16 16 mA
TA Operating free-air temperature -55 125 0 70 °C

electrical characteristics over recommended operating free-air

otherwise noted)

temperature range (unless

SN54125 SN74125
PARAMETER TEST CONDITIONSt SN54126 SN74126 UNIT
MIN TYPF MAX| MIN TYPE MAX
ViK Vee = MIN, lj=—12 mA -1.5 -15| Vv
Vee = MIN, ViH=2V, loH =—2 mA 24 33
VOH Vv
V|L=0.8V IoH = 5.2 MA 2.4 3.1
Vce = MIN, ViH=2V, ViL=0.8YV,
VoL ce IH I 0.4 04| Vv
loL=16mA
Voo = MAX VIH=2V, Vpo=24V 40 40
loz HA
V|L=0.8V Vo =04V —40 —40
I VGG = MAX, Vi=65V 1 1] mA
IIH ViG = MAX, Vi=24V 40 40| A
L Vce = MAX, V=04V -1.6 -1.6 mA
los$ Ve = MAX -30 -70| -28 70| mA
Ve = MAX 125 32 54 32 54
| mA
ce (see Note 3) 126 36 62 36 62
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
¥ All typical values are at Vo = 5V, Ta = 25°C.
§ Not more than one output should be shorted at a time.
NOTE 3: Data inputs = 0 V; output control = 4.5 V for '125 and 0 V for '126.
switching characteristics, Voc =5V, Tp = 25°C (see Figure 1)
SN54125 SN54126
PARAMETER TEST CONDITIONS SN74125 SN74126 UNIT
MIN TYP MAX MIN TYP MAX
t 8 13 8 13
PLH RL =400 Q, CL=50pF ns
tPHL 12 18 12 18
t 11 17 1 18
Pz RL =400 Q, C| =50pF ns
tpzL 16 25 16 25
t 5 8 10 16
PHZ RL =400 Q, CL=5pF ns
tpLz 7 12 12 18
3 1,
EXAS
INSTRUMENTS
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SN54125, SN54126, SN54LS125A, SN54LS126A,

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

recommended operating conditions

SN54LS125A SN74LS125A
SN54LS126A SN74LS126A UNIT
MIN NOM MAX MIN NOM MAX
Vce Supply voltage 4.5 5 55| 4.75 5 525 \%
VIH High-level input voltage 2 2 \%
VIL Low-level input voltage 0.7 0.8 \Y
IoH High-level output current —1 —2.6 mA
loL Low-level output current 12 24 mA
TA Operating free-air temperature -55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)
SN54LS125A SN74LS125A
PARAMETER TEST CONDITIONST SN54LS126A SN74LS126A UNIT
MIN TYPf MAX| MIN TYPf MAX
VIK Ve = MIN, I =-18 mA -1.5 -1.5 \
Vce = MIN, ViL=0.7V, loH=—-1mA 2.4
VOH \
VIH=2V ViL=0.8V loH=-2.6 MA 2.4
ViL=0.7V, loL=12mA 0.25 0.4
Vce = MIN, — ~
VoL Vi =2V ViL=0.8V, loL=12mA 0.25 0.4 \
ViL=0.8YV, loL =24 mA 0.35 0.5
Vo=24V 20
ViL=0.7V
Vce = MAX, Vpo=04V —20
loz Vi =2V, HA
H=2V, Vo=24V 20
ViL=0.8V
Vo =04V -20
I Vce = MAX, V=7V 0.1 0.1 mA
IH Vee = MAX, V=27V 20 20| uA
| Vee = MAX, 'LS125A-G inputs -0.2 02| ma
IL V=04V 'LS125A-A inputs; ’LS126A All inputs -0.4 -0.4 mA
los$ Vee = MAX —40 —225 | —40 —225| mA
| VoG = MAX 'LS125A 11 20 1 20 R
m
cc (see Note 4) 'LS126A 12 22 12 22
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
¥ All typical values are at Vo = 5V, T = 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.
NOTE 4: Data inputs = 0 V; output control = 4.5 V for 'LS125A and 0 V for 'LS126A.
switching characteristics, Voo =5V, Tp = 25°C (see Figure 1)
SN54LS125A SN54LS126A
PARAMETER TEST CONDITIONS SN74LS125A SN74LS126A UNIT
MIN TYP MAX MIN TYP MAX
t 9 15 9 15
PLH R =667 Q, CL=45pF ns
tPHL 7 18 8 18
t 12 20 16 25
Pz RL = 667 Q, CL = 45 pF ns
tpzL 15 25 21 35
t 20 25
PHZ RL = 667 Q CL=5pF ns
tpLz 20 25
3 1
EXAS
INSTRUMENTS
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The SN54125, SN54126, SN74125,
SN74126, and SN54LS126A are

SN54125, SN54126, SN54LS125A, SN54LS126A,
SN74125, SN74126, SN74LS125A, SN74LS126A
QUADRUPLE BUS BUFFERS WITH 3-STATE OUTPUTS

obsolete and are no longer supplied. SDLS044A — DECEMBER 1983 — REVISED MARCH 2002

PARAMETER MEASUREMENT INFORMATION

(see Note D)

SERIES 54/74 DEVICES
Vee
Test Rp
Test Point s1
Point Vee
v From Output
cc Under Test (see Note B)
RL CL |
From Output RL (see Note A) ™
Under Test
(see Note B) From Output Test
CL Under Test Point =
(see Note A) CL
(see Note A) I 1 S2
LOAD CIRCUIT LOAD CIRCUIT LOAD CIRCUIT
FOR 2-STATE TOTEM-POLE OUTPUTS FOR OPEN-COLLECTOR OUTPUTS FOR 3-STATE OUTPUTS
High-Level Timing 3V
Pulse 15V 1.5V Input 1.5V
\ ¢ \ e nr 7th7 —ov
< G
\ ———3V
Low-Level 1.5V 1.5V Data 15V 15V
Pulse Input
oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PULSE DURATIONS SETUP AND HOLD TIMES
Output
Control
77777 3V (low-level
Input 1.5V 15V enabling) \
| | ov tpzL %? < > [—tpz
tPLH —¢—P P tpHL | N
Waveform 1 | | 15V
Ing’hase (see Notes C P\ v \
utput — —— VoL+05V
and D) ‘ ‘ — VoL oL
\

— —» |e—tpHz

\ |
| \ ——VoH
Out-of-Phase \ VOH Waveform 2 ———VOH-05V
Output 15V 15V (see Notes C 15V A5V
(see Note D) ——— VoL and D)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS

‘ ‘ tpzH
tPHL —¢—P ﬂ—b‘P tPLH ™

PROPAGATION DELAY TIMES

NOTES: CL includes probe and jig capacitance.

All diodes are 1N3064 or equivalent.

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

S1 and S2 are closed for tp| H, tPHL, tPHZ, @and tp|_z; S1 is open and S2 is closed for tpzH; S1 is closed and S2 is open for tpz| .
Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zg = 50 Q; ty and t < 7 ns for Series
54/74 devices and t; and tf < 2.5 ns for Series 54S/74S devices.

F. The outputs are measured one at a time with one input transition per measurement.

Figure 1. Load Circuits and Voltage Waveforms
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SN54125, SN54126, SN54LS125A, SN54LS126A,

SN74125, SN74126, SN74LS125A, SN74LS126A
QUADRUPLE BUS BUFFERS WITH 3-STATE OUTPUTS

SDLS044A — DECEMBER 1983 — REVISED MARCH 2002

The SN54125, SN54126, SN74125,
SN74126, and SN54LS126A are
obsolete and are no longer supplied.

PARAMETER MEASUREMENT INFORMATION
SERIES 54LS/74LS DEVICES

Vce

Test RL
Test Point S1
Point Vce
v From Output
cc Under Test (see Note B)
RL CL |
From Output RL (see Note A) "™
Under Test (see Note B)
From Output Test 1
CL Under Test Point =
(see Note A) CL
(see Note A) I g S2
LOAD CIRCUIT LOAD CIRCUIT LOAD CIRCUIT

FOR 2-STATE TOTEM-POLE OUTPUTS

High-Level

Pulse 1.3V 1.3V

\ \

e tw —»

\ \

Low-Level 13V 13V
Pulse
VOLTAGE WAVEFORMS
PULSE DURATIONS
————— 3V

Input 1.3V 1.3V

In-Phase
Output
(see Note D)

\ \
tPHL —¢—P ﬂ—b‘P tpLH

Out-of-Phase | \ VOH
Output 13V 1.3V
(see Note D) ——— VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.
B. All diodes are 1N3064 or equivalent.

FOR OPEN-COLLECTOR OUTPUTS

FOR 3-STATE OUTPUTS

Timing 3V
Input 1.3V
| —_— 7t —— 0oV
<4—Pi— th
tsu —€¢—» |
\ ———3V
Input
oV
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
Output
Control
(low-level
enabling) ‘

tPZLﬂ? < > [—tpLz
\ ||

Waveform 1 ‘ | ~15V
(see Notes C ‘ 13V ‘
and D) | ‘ / — —— VoL +05V
| ‘ VoL
tpzH —P }F —b ;« tpHZ
——— V
Waveform 2 | — 7@ VOH-0.5V
(see Notes C 13V
and D) =1.5V

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES, 3-STATE OUTPUTS

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

Ommo

S1and S2 are closed for tp H, tPHL, tPHZ, and tpz; S1 is open and S2 is closed for tpzH; S1 is closed and S2 is open for tpz) .
Phase relationships between inputs and outputs have been chosen arbitrarily for these examples.

Allinput pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zg =50 Q, t, < 1.5ns, t< 2.6 ns.
The outputs are measured one at a time with one input transition per measurement.

Figure 2. Load Circuits and Voltage Waveforms
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PACKAGE OPTION ADDENDUM

26-Sep-2005

PACKAGING INFORMATION

Orderable Device status "  Package Package Pins Package Eco Plan® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
JM38510/32301B2A ACTIVE LCCC FK 20 1 TBD Call Tl Level-NC-NC-NC
JM38510/32301BCA ACTIVE CDIP J 14 1 TBD Call Tl Level-NC-NC-NC
JM38510/32301BDA ACTIVE CFP W 14 1 TBD Call Tl Level-NC-NC-NC
JM38510/32301SCA ACTIVE CDIP J 14 1 TBD Call Tl Level-NC-NC-NC
JM38510/32301SDA ACTIVE CFP W 14 1 TBD Call Tl Level-NC-NC-NC
SN54126J OBSOLETE CDIP J 14 TBD Call Tl Call Tl
SN54LS125AJ ACTIVE CDIP J 14 1 TBD Call Tl Level-NC-NC-NC
SN74125N OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN74125N3 OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN74126N OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN74LS125AD ACTIVE SOIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS125ADBR ACTIVE SSOP DB 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS125ADBRE4 ACTIVE SSOP DB 14 2000 Green (RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
SN74LS125ADE4 ACTIVE SOIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS125ADR ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS125ADRE4 ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS125AN ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
SN74LS125AN3 OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN74LS125ANE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
SN74LS125ANSR ACTIVE SO NS 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS125ANSRE4 ACTIVE SO NS 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS125ANSRG4 ACTIVE SO NS 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS126AD ACTIVE SOIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS126ADE4 ACTIVE SOIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS126ADR ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS126ADRE4 ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
SN74LS126AJ OBSOLETE CDIP J 14 TBD Call Tl Call Tl
SN74LS126AN ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
SN74LS126ANE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
SN74LS126ANSR ACTIVE SO NS 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM

Addendum-Page 1
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SN54/74L.S133
13-INPUT NAND GATE

13-INPUT NAND GATE

Vee
m m m m m m m m LOW POWER SCHOTTKY

[
| r. J SUFFIX
L) (2] (3] Laf [s] Lo (2] [e] RS
GND CASE 620-09
16
1
N SUFFIX
\ PLASTIC
16 CASE 648-08
1
D SUFFIX
16 SoIC
1 CASE 751B-03
ORDERING INFORMATION
SN54LSXXXJ Ceramic
SN74LSXXXN Plastic
SN74LSXXXD SOIC
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54 4.5 5.0 55 \%
74 4.75 5.0 5.25
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
IoH Output Current — High 54,74 -0.4 mA
loL Output Current — Low 54 4.0 mA
74 8.0

FAST AND LS TTL DATA
5-217



SN54/74L.S133

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Vi Input HIGH Voltage 20 v E-I:J?rzzztged Input HIGH Voltage for
54 0.7 Guaranteed Input LOW Voltage for
VIL Input LOW Voltage \ Al Inout P g
74 0.8 puts
VK Input Clamp Diode Voltage -0.65 | -15 \ Vcec =MIN, [y =-18 mA
54 2.5 3.5 \ Vce = MIN, IgH = MAX, VN =V
cCc  IOH » VIN = VIH
V Output HIGH Voltage
OH p 9 74 57 35 v or V| per Truth Table
54, 74 0.25 04 Y loL = 4.0 mA Vce =Vece MIN,
VoL Output LOW Voltage VIN=V|Lor VIH
74 0.35 0.5 \% oL = 8.0 mA per Truth Table
20 HA Vce = MAX, VIN=2.7V
IIH Input HIGH Current
0.1 mA Vce =MAX, VIN=7.0V
L Input LOW Current -0.4 mA Vce = MAX, VIN=0.4V
los Short Circuit Current (Note 1) -20 -100 mA Vce = MAX
Power Supply Current
Icc Total, Output HIGH 0.5 mA Vee = MAX
Total, Output LOW 1.1
Note 1: Not more than one output should be shorted at a time, nor for more than 1 second.
AC CHARACTERISTICS (Ta = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tPLH Turn-Off Delay, Input to Output 10 15 ns Vce=5.0V
tPHL Turn-On Delay, Input to Output 40 59 ns CL=15pF

FAST AND LS TTL DATA
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Case 751B-03 D Suffix
16-Pin Plastic
B . X SO-16
A

I O

B PH[0250010®] B® ]

8PL

Hj ILHHHH_H — e

Bl === ==1=1=i0 I fe—hy
D16PL—>”<— T { l;PLANE KM
[4]0250.010) @ [T BO| A |

Case 648-08 N Suffix

16-Pin Plastic
{-A-]
AR RN N N Nl o
16 9 A
D B
2 o
[FIPIUP I R
iy -
l .
SEATING
I PLANE
G =
D16PL
[4]0.25 (0.010) ® [T] A® |
Case 620-09 J Suffix
I [-A-] i 16-Pin Ceramic Dual In-Line
16 9
[-B-]
1 8
C— le— | —>
. /" \
e Y \
E— N— el
= G —»jl«— J16PL
D16 [4]0.25 0010 @ [T] BO® |

[$]025 0010 @ [T A® |

F—»/L:EJ

NOTES
. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSION A AND B DO NOT INCLUDE MOLD
PROTRUSION.
4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.
5. 751B-011S OBSOLETE, NEW STANDARD
751B-03.
MILLIMETERS INCHES
DIM | MIN | MAX | MIN | MAX
A 9.80 | 10.00 | 0.386 | 0.393
B 3.80 | 4.00 [ 0.150 | 0.157
[ 1.35 1.75 | 0.054 | 0.068
D 0.35 | 049 | 0.014 | 0.019
F 0.40 1.25 | 0.016 | 0.049
G 1.27 BSC 0.050 BSC
J 0.19 | 0.25 | 0.008 | 0.009
K 0.10 [ 0.25 | 0.004 | 0.009
M 0° 7 0° 7°
P 5.80 | 6.20 | 0.229 | 0.244
R 025 | 050 | 0.010 | 0.019
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.

3. DIMENSION “L” TO CENTER OF LEADS WHEN
FORMED PARALLEL.

4. DIMENSION “B” DOES NOT INCLUDE MOLD
FLASH.

5. ROUNDED CORNERS OPTIONAL.
6. 648-01 THRU -07 OBSOLETE, NEW STANDARD
648-08.
MILLIMETERS INCHES
DIM | MIN | MAX | MIN | MAX

A | 18.80 | 19.55 | 0.740 | 0.770
B 6.35 | 6.85 | 0.250 | 0.270
c 3.69 | 444 | 0145 | 0175
D 039 | 053 | 0.015 | 0.021
F 1.02 1.77 | 0.040 | 0.070
G 2.54 BSC 0.100 BSC
H 1.27BSC 0.050 BSC
J 0.21 0.38 | 0.008 | 0.015
K 2.80 | 3.30 | 0.110 | 0.130
L 750 | 7.74 | 0.295 | 0.305
M 0° 10° 0° 10°
S 0.51 1.01 | 0.020 | 0.040

NOTES

. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
CONTROLLING DIMENSION: INCH.
DIMENSION L TO CENTER OF LEAD WHEN
FORMED PARALLEL.
DIM F MAY NARROW TO 0.76 (0.030) WHERE
THE LEAD ENTERS THE CERAMIC BODY.

@

>

5. 620-01 THRU -08 OBSOLETE, NEW STANDARD
620-09.

MILLIMETERS INCHES
DIM | MIN | MAX | MIN | MAX
A | 19.05 | 1955 | 0.750 | 0.770
B 610 | 7.36 | 0.240 | 0.290
[ — | 419 — | 0.165
D 039 | 053 | 0.015 | 0.021
E 1.27 BSC 0.050 BSC
F 1.40 [ 1.77 | 0.055 [ 0.070
G 2.54 BSC 0.100 BSC
J 0.23 [ 0.27 | 0.009 | 0.011
K — | 5.08 — | 0200
L 7.62 BSC 0.300 BSC
1] 0° ] 15° 0° 15°
N 0.39 | 0.88 | 0.015 | 0.035

FAST AND LS TTL DATA

5-219



Motorolareserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit,
and specifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical” parameters can and do vary in different
applications. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. Motorola does
not convey any license under its patent rights nor the rights of others. Motorola products are not designed, intended, or authorized for use as components in
systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of
the Motorola product could create a situation where personal injury or death may occur. Should Buyer purchase or use Motorola products for any such
unintended or unauthorized application, Buyer shall indemnify and hold Motorola and its officers, employees, subsidiaries, affiliates, and distributors harmless
against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that Motorola was negligent regarding the design or manufacture of the part.
Motorola and ** are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal Opportunity/Affirmative Action Employer.

Literature Distribution Centers:

USA: Motorola Literature Distribution; P.O. Box 20912; Phoenix, Arizona 85036.

EUROPE: Motorola Ltd.; European Literature Centre; 88 Tanners Drive, Blakelands, Milton Keynes, MK14 5BP, England.

JAPAN: Nippon Motorola Ltd.; 4-32-1, Nishi-Gotanda, Shinagawa-ku, Tokyo 141, Japan.

ASIA PACIFIC: Motorola Semiconductors H.K. Ltd.; Silicon Harbour Center, No. 2 Dai King Street, Tai Po Industrial Estate, Tai Po, N.T., Hong Kong.
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WITH OPEN-COLLECTOR QUTPUTS

DECEMBER 1972 — REVISED MARCH 1988

FUNCTION TABLE

]

INPUTS | OUTPUT
A 8 Y
L L L
L H H
H L H
H H [

H = high level, L = low level

logic symbolt

1A —_— =1 i3]
MET o 1w
24 ——::}' ©
28 {9)

3A o (8) ay
3B

aa 122 (1)

s 12 L av

positive logic

SN54136, SN54LS136 . . . J OR W PACKAGE

SN74136 . .

SN74L8136 . ..

. N PACKAGE
D CR N PACKAGE

{TOP VIEW)

1adr Widhvee
1802 13048
iy O3 120 4n
2A [j4 1] 4y
28s w0038
2y Os a[]13A
GND 7 gJ 3y
SN54LS136 . . . FK PACKAGE

(TOP VIEW)

ma O Bm

—— 2 > o

—_

&<

W RO <

4
5
S
7
8

2N

NC - No intarnal connection

EQUIVALENT OF EACH INPUT
OF*136

TYPICAL OF ALL QUTPUTS
OF "136

v

cC %~ -
{

4 k2 NoM OUTPUT

INPUT -

EQUIVALENT OF EACH INPUT
QF "LS136

INPUT -

TYPICAL OF ALL QUTPUTS
OF ‘L8136

PRODUCTION DATA documenis contein information

currant as of publication date. Products conform to

specifications per the terms of Texas Instruments

standard warranty. Production protassing does not
- necessarily include testing of all parametars,
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absalute maximum ratings over operating free-air temperature range (unless otherwise noted}

Supply voltage, Voo (see Note 1} )
Input voltage 55V
Operating free-air temperature range: SN54136 . . . . . . . . . . . . . . . . .. —55°C to 125°C
SN74136 0°Cto 70°C

©
@
&

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

recommended operating canditions

—-65"C to 150°C

SN54136 SN74136 UNIT
MIN NOM MAX MIN  NOM  MAX
Supply voltage, Vg 4.5 5 5.5 | 475 5 5.256 W
High-level input voltage, V|4 2 2 v
Low-level input voltage, VL OB 0.8 v
High-level output voltage, Vg 6.5 5.5 vV
Low-level output current, Iy 16 16 mA
Operating free-air temperature, Ta -55 125 e} 70 °C
eiectricai characteristics over recommended oparating free-air temperature range unless otherwise noted}
PARAMETER TEST CONDITIONST Shp4136 __SN74135 uNiT
miN - TYPE MAX | MIN TYPF MAX
VK Voo = MIN, | = -8 mA -1.5 -1.8 vV
loH Veg = MIN, Vg =2V, V| =08V, Vg =556V 0.25 ma
Veg = MIN, Vg =2V, V| =07V, Vgy =55V 0.25
VoL VYo = MIN, Vg =2V, V) =08V, Ipg. = 16 mA 0.2 0.4 0.2 G.4 %
1 Ve = MAX, V=55V 1 i ma
Voo S MAX, Vi Sz2av 2o o
b Vee = MAX, V| = 0.4 V S T —i5 -1.6 mA
lec Veoe = MAX, See Note 2 30 43 30 50 mA
¥ For conditions shown as MIN or MAX, use the appropriate valus specified under recommended operating congitions.
% All typical values ere at Vpe = BV, Ta = 256°C,
NQTE 2: Igg is measured with one input of each gate at 4.5 V, the other inputs grounded, and the outputs open.
switching characteristics, Ve =5V, Ta =25"C
pananacrvenll FROM B e Y e e T L T~
PARAMETER™ - TEST CONDITIONS MIN  TYP MAX JUNIT
LK - o 1 iz 18
r— AorB Qther input low Cp =15 pF, 39 = ns
Fy =400,
P AorB Other input high See Nate 3 14 22 ns
tpHyL a4z RS
i'lPLH propsgation delay tims, low-to-high-igvel output

1pLH propagation delay time, high-ta-low-level output
NOTE 3: Load circuits and voltage waveforms are shown in Section 1,

TEXAS ‘t{’
INSTRUMENTS
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vo tsee Note 1) N . . 7V
Inputvoltage . . . . . . . . . . . . . . . . . 7V
Operating free-air temperature range: SN54LS5136 . . ~55°C 10 125°C
SN74L5136 - } °C 1o 70°C
Storage temperature range . . N . —65°C 10 150°C
NOTE 1: Voitage vaiues are with respect 10 network ground terminai.
recommended operating conditions
I TCE DN B TCE T
N A I¥ILIN N Uiy VIR A
Supply voltage, Ve a5 5 6.5 |4.75 g 5.25 vV
High-ievel output voltage, Vo 5.5 5.5 vV
Low-level autput current, oy 4 o o ) mA
Operating free-air temperature, Ta —55 1256 0 0| °c

electrical characteristics over recommended operating free-air temperature range {(unl

ess otherwise noted)

SMNEALS136 SN741.5136
PARAMETER TEST CONDITIONST — UNIT
) MIN TYPT MAX |MIN  TYPE MAX
Viy  High-leve!l inputvoltage 2 2 v
ViL Low-level input voltage 07 08 Vv
VIK Input clamp voltage Ve = MIN, ) =—18mA —1.5 —-1.6 v
v = MIN, V=2V,
g  High-level output current ce H 100 100 wA
VL =V max, Vo4 =55V
Voo = MIN, i =4 mA 0.25 0.4 0.2 0.4
VoL Low-level output voltage Vig=2V, oL | ) 25 ) v
V= V)L max gL =8maA 0.35 0.5
1] Vo = MAX, Vi= 7V 0.2 021 mA
TS Voo = MAK, V=27V 40 401 WA
L  Low-level input current Voo =MAaX, Vv(=04v -0.8 -03| mA
lee Supply current Ve = MAX, See Note 2 6.1 10 6.1 10| mA

TFor conditions shown as MIN or MAX, use the appropriate value specified under racommandad operating conditions for the applicable type.
Tail typical valuas are at Vec =8V, Tp=25¢C.
NOTE 2! i1 is measured with one input of each gate at 4.5 V, the other inputs grounded, and the outputs open.

switching characteristics, Vg =5V, Ta =25°C

EROM
PARAMETERY S TEST CONDITIONS MIN  TYP MAX|UNIT
{INPUT]
tp 18 30
LH AorB Other input low CL=15pF, ns
PHL 18 30
Ry = 2 ks,
tDr 10 an
re.m A ~_. O -~ - - PR P R e M LA et
" ~uEe WiINEr 1nputl nign iSea Mata 35 ns
pHL 18 30

1tpLH prapagation delay time, low-to-high-level output
tp) H propagation delay time, high-to-low-level output

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

{ip
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SN541.5138, SN545138, SN74LS138, SN74S138A

SDLS014

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

DECEMBER 71972 -AREVISED MARCH 1988

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

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

@ Schottky-Clamped for High Performance

description

These Schottky-clamped TTL MSI! circuits are
designed to be used in high-performance
memaory 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 enable circuit, the
delay times of these decoders and the enable
time of the memory are usually iess than the
typical access time of the memory. This means
that the effective system delay introduced by the
Schottky-clamped system decoder is negligibie.

The ‘LS138, SN545138, and SN74S5138A
decode one of eight lines dependent on the
conditions at the three binary select inputs and
the three enable inputs, Two active-low and one
active-high enable inputs reduce the need for
external gates or inverters when expanding. A
24-line decoder can be implemented without
external inverters and a 32-line decoder requires
anly one inverter. An enable 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
simplify system design.

The SN54L5138 and SNE4S13B are
characterized for operation aover the full military
temperature range of —55°C to 125°C. The
SN74L5138 and SN745138A are characterized
for operation frem 0°C to 70°C.

SN54LS138, SN54S138 . . . J OR W PACKAGE
SN74L8138, SN745138A . .. D OR N PACKAGE

(TOP VIEW)
Ay Wais[Jvee
B2 1s[0vo
cls wfdv1
G2as  1300v2
G2s(s 12%\'3
GiQs 11Qva
y707 1o[dvs
GND e a[lve
SNEALS138, SN54S138 . . . FK PACKAGE
(TOP VIEW)
o o
Q< 2 > >
- ]
clle 18[] v1
G2A S 17 vz
NC L6 16 NC
G287 15[ v3
G1[e 14 v4

g

- -l . .-
MO Q@Ww
> 2 > >
NC —Mo internal cannaction

logic symbolst

BIN/OCT
{18)
¥o

L. 119 1

13]
UL

la (12 va
" = L, (11} va
_— (10)

Y5

Tzatl e EN t9)

(51

A {1}
{2

3}
C:

1
2
4

& M . @

A i b, (15} Yo

2 b, 1141 Y1
1131

c 3 - vz

112)
o v3

L—'—“” Y4

(10}

&
a1 {6)

14

B2A———Cd

Goe 2

e ¥5
- (a) vE

17]
P 7

N @ N e W N o

TThese symbels are in accordance with ANSI/IEEE Std 81-1984
and [EC Publication 817-12.
Pin numbers shown are for D, J, N, and W packages.

PRODUCTION DATA documents cantain information
current as of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Production processing does not
necessarily tnclude testing ¢f all parameters.
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SN541S138, SN545138, SN741LS138, SN745138A
3-LINE-TO 8-LINE DECODERS/DEMULTIPLEXERS

logic diagram and function table

61
ENABLE &1
inpuTs | S2AT
G28
SELECT
INPUTS

‘L8138, SN545§138, SN745138A

-~

g

“s)
Y

i

0

(14) v

-

Y

{13} v

2

udtl;

(12)

Y3

-

(11) va

:

A[“ Dc‘

{

0
11\’5

—

:

B(2) D@

9}

Y6

;

(3)
c—f>o—d

Pin numbers shown are for D, 4, N, and W packages.

e
>
—>—

(7}

>

‘L513B. SN54138, SN74S5138A
FUNCTION TABLE

INPUTS
ENABLE SELECT OUTPUTS
Gl G2*|C B A | YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
X H X X X H H HHHMHHH
L X |X X X]/HHHMHHHHH
H t L L L L HHHHMHHH
H L L L H H &£t HHHHHH
H L |L H L[{HH L HHHHH
H L L H M H H H L HH HH
H L H L L H HHH L HHH
H L IH L HIHHHMHHTLHH
H L H H L H HHHMHHH L H
H L H H H H HH H H HH L

*G2 = G2A + G2B

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

DATA
OUTPUTS

Texas *9
INSTRUMENTS
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SN54LS138, SN545138, SN741L5138, SN745138A
3-LINE TO B-LINE DECODERS/DEMULTIPLEXERS

schematics of inputs and outputs

EQUIVALENT OF EACH EQUIVALENT OF EACH TYPICAL OF OUTPUTS
ENABLE INPUT OF 'L5138 SELECT INPUT OF ‘L8138 OF 'LS138
Yoo — - ! TTmTmEmT T T
Vee - 5 ki NOM
20 k2 NOM

iNPUT !L

INPUT - '\ — ——

}‘4
'y
A4
4
EQUIVALENT OF EACH TYPICAL OF QUTPUTS
INFUT OF SN54S138. SN748138A OF SN545138, SN74S138A
- Vee
50 O NOM
vVece --
2.8 Kk NOM -
INPUT —¢ - OUTRUT

X

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

Supply voltage, VO {588 NOte T) . .. . L i i e e e 7V
INPUL VO BGE . . . .. o o e e e e e e 7V
Operating free-air temperature range: SN54LS8138, SN545138 ... .. ... ... ... -55°C 10 125°C

SN74LS138, SN748138A . . ... .. ... . .. ... 0°C to 70°C
Storage temperature TANGE . . . . . v ittt i e e e e e e —-656°C to 150°C

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

TEXAS ‘{'f
INSTRUMENTS
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SN54LS138, SN74LS138
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

recommended operating conditions

SNE4L5138 SN74L5138
UNIT
MIN NOM MAX | MIN NOM MAX ]

vce Supply voltage 4.5 5 5.5 | 4.76 6 B.25 v
VIH High-levef input voltage 2 2 v
VL Low-level input valtage 0.7 0.8 \3
IOH High-fevel output current -0.4 -0.4 mA
lgL Lew-level output current 4 8 mA
TA Qperating free-air temperature -55 125 0 70 °C

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

noted)
SN74L5138
PARAMETER TEST CONDITIONS T SN54LS138 3 unNIT
MIN TYPF MAX | MIN TYP! MAX
VK Ve = MIN, I = ~18 mA -1.6 -1.5 v
\Y = MIN, ViH = 2V, Vi = MAX,
VoH cc H t 25 3.4 2.7 34 v
IoH = —0.4 mA
v Voo = MIN, Vi = 2V, oL = 4 mA 0.25 0.4 0.25 0.4 v
oL ViL = MAX oL = BmA 035 05
I Voo = MAX, V) = 7V 0.1 0.1 ] ma
1™ Voo = MAX, vy = 2.7V 20 20 T
Enable -0.4 -0.4
i V. = MAX, V| =04V A
i ce : A B C -0.2 02| ™
log® Voo = MAX -20 -100 | —20 -100 | mA
Icc Veop = MAX,  Outputs enabled and open 6.3 10 6.3 10 mA
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
¥ Al typical values are at Voo = 6V, Ta = 25°C,
§Not more than one output should be shorted at a time, and duration of the short-circuit test should not exceed one second.
switching characteristics, Vgg = BV, Ta = 26°C
FROM TO LEVELS SN54LS138
PARAMETERS (NPUT) {OUTPUT) OF DELAY TEST CONDITIONS SN74L5138 UNIT
MIN  TYP MAX
tPLH 2 11 20 ns
tPHL Binary A 18 41 ng
n
tPLH Select Y 3 21 27 ns
tpHL RL = 2 kQ, €y = 156 pF, 20 39 ns
tPLH 2 See Note 2 12 18 ns
t 20 32 s
PHL Enable Any L
tpLH 3 14 26 ns
tPHL 13 3B ns
1tp|_H = propagation delay time, law-to-high-level auput

tpHL = propagation delay time, high-to-low-level cutput
NOTE 2: Load circuits and voltage waveforms are shown in Section 1.

TEXAas ‘t’?
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SNb45138, SN745138A

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

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

Supply voltage, Ve (see Note 1)
Input voltage
Operating free-air temperature range: SN545138

SN745138A

Storage temperature range

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

recommended operating conditions

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

SN545138 SN745138A UNIT
MIN NOM MAX MIN  NOM MAX
Veo Supply voltage 4.5 5 565 | 475 5 6.25 v
VIH High-level input voltage 2 2 v
VIL Low-level input voltage 0.8 a.8 Vv
loH High-level output current -1 -1 mA
oL Low-level output current 20 20 mA
Ta Qperating free-air temperature —55 125 Q 70 °C

electrical characteristics over recommended operating free-air temperature range {uniless otherwise

noted)
SN545138
PARAMETER TEST CONDITIONST SN74S13BA UNIT
MIN  TYPT MAX
ViK Vee = MIN, I = —1B mA -1.2 v
SN545’ 2.5 3.4
VOH Voo = MIN, Vil = 2V, VIL =08V, lgy = -1TmA SN745 2.7 3.4
VoL Ve = MIN, Vi =2V, VL =08V, Ig. =20mA 0.5 v
h Ver = MAX, V| =55V 1] mA
ItH Voo = MAX, V=27V 50 nA
It Voo = MAX, Vi=05V -2 mA
Igs3 Voo = MAX - 40 -100 | mA
Icc Voo = MAX, Qutputs enabled and open 43 74 mAa

T For conditions shawn as MIN or MAX, use the appropriate vatue specified under recommended operating conditions.

+ All typical values are at Vg = 6V, Ta = 25°C.

$Not more than one output should be shorted at a time. and duration of the short circuit tast should not exceed one second.

POST OFFICE BOX B550'2 » DALLAS
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SN545138, SN745138A
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS

switching characteristics, V¢ = 5V, Ta = 25°C

FROM TC LEVELS SN545138
1 TEST CONDI SN745138A UNIT
PARAMETER {INPUT) {OUTPUT) OF DELAY s TIONS
MIN TYP MAX
teLH 2 4.5 7 n§
tPHL Binary Any 7 105 ns
tPLH Select 3 7.5 12 ns
1PHL R, = 280 Q, Cy = 158 pF, 3] 12 ns
tPLH 2 See Note 2 5 8 ns
1
LEHL Enabie Any 7 ! i
tPLH 3 7 11 ns
tPHL 7 11 ns

T‘PLH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
NOTE 2: Load circuits and voitage waveforms are shown in Section 1.
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PACKAGE OPTION ADDENDUM

25-Sep-2013

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish  MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty 0) ®3) (4/5)
76005012A ACTIVE Lccc FK 20 1 TBD POST-PLATE N/ A for Pkg Type -55t0 125 76005012A 5 ammnles
SNJ54LS el
138FK
7600501EA ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type -55 to 125 7600501EA ¢ armnles
SNJ54LS138J B
7600501EA ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type -55to 125 7600501EA
SNJ54LS138J s
7600501FA ACTIVE CFP W 16 1 TBD A42 N/ A for Pkg Type -55 to 125 7600501FA Samples
SNJ54LS138W s
7600501FA ACTIVE CFP W 16 1 TBD A42 N/ A for Pkg Type -55 to 125 7600501FA Samplas
SNJ54LS138W s
76041012A ACTIVE LCCC FK 20 1 TBD POST-PLATE N / A for Pkg Type -55 to 125 76041012A
SNJ54S tol
138FK
76041012A ACTIVE Lccc FK 20 1 TBD POST-PLATE N/ A for Pkg Type -55t0 125 76041012A ¢ ammles
SNJ54S SR
138FK
7604101EA ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -55 to 125 7604101EA Samples
SNJ54S138J s
7604101EA ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -55 to 125 7604101EA Samplas
SNJ54S138J s
7604101FA ACTIVE CFP W 16 1 TBD A42 N/ A for Pkg Type -55 to 125 7604101FA Samplas
SNJ54S138W =
7604101FA ACTIVE CFP w 16 1 TBD A42 N / A for Pkg Type -55 to 125 7604101FA
SNJ54S138W B
JM38510/07701BEA ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -55to 125 JIM38510/ & amnles
07701BEA Sk
JM38510/07701BEA ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type -55t0 125 JIM38510/ 5 ammnles
07701BEA Sk
JM38510/07701BFA ACTIVE CFP w 16 1 TBD A42 N / A for Pkg Type -55 to 125 JM38510/
07701BFA Sk
JM38510/07701BFA ACTIVE CFP w 16 1 TBD A42 N / A for Pkg Type -55 to 125 JM38510/
07701BFA e
JIM38510/30701B2A ACTIVE LCccC FK 20 1 TBD POST-PLATE N/ A for Pkg Type -55t0 125 JIM38510/ T
30701B2A = .
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Orderable Device Status Package Type Package Pins Package EcoPlan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
) Drawing Qty @ ®) (415)
JM38510/30701B2A ACTIVE Lccc FK 20 1 TBD POST-PLATE N/ A for Pkg Type -55 to 125 JIM38510/
30701B2A 22mp-2
JM38510/30701BEA ACTIVE CcDIP J 16 1 TBD A42 N/ A for Pkg Type -55 to 125 JIM38510/ Sammples
30701BEA 22mp-2
JM38510/30701BEA ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -55 to 125 JIM38510/ Samples
30701BEA 22mp-2
JM38510/30701BFA ACTIVE CFP w 16 1 TBD A42 N / A for Pkg Type -55 to 125 JIM38510/
30701BFA 22mp-2
JIM38510/30701BFA ACTIVE CFP w 16 1 TBD A42 N / A for Pkg Type -55 to 125 JIM38510/ Samples
30701BFA e
JM38510/30701SEA ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type -55 to 125 JIM38510/ Sammnles
30701SEA e
JIM38510/30701SEA ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type -55 to 125 JIM38510/ Sammnles
30701SEA J=mp e
JIM38510/30701SFA ACTIVE CFP w 16 1 TBD A42 N / A for Pkg Type -55 to 125 JIM38510/
30701SFA J=mp e
JIM38510/30701SFA ACTIVE CFP w 16 1 TBD A42 N / A for Pkg Type -55 to 125 JIM38510/ o mmles
30701SFA J=mp e
M38510/07701BEA ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -55 to 125 JIM38510/ o mmles
07701BEA J=mp e
M38510/07701BEA ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -55 to 125 JIM38510/ o mmles
07701BEA J=mp e
M38510/07701BFA ACTIVE CFP w 16 1 TBD A42 N/ A for Pkg Type -55 to 125 JIM38510/
07701BFA =mp e
M38510/07701BFA ACTIVE CFP w 16 1 TBD A42 N/ A for Pkg Type -55 to 125 JIM38510/ Sammles
07701BFA 22mp-2
M38510/30701B2A ACTIVE Lcce FK 20 1 TBD POST-PLATE N/ A for Pkg Type -55 to 125 JIM38510/ Sammples
30701B2A 22mp-2
M38510/30701B2A ACTIVE Lccc FK 20 1 TBD POST-PLATE N/ A for Pkg Type -55 to 125 JIM38510/ Samples
30701B2A —
M38510/30701BEA ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type -55 to 125 JIM38510/
30701BEA 22mp-2
M38510/30701BEA ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type -55 to 125 JIM38510/ Samples
30701BEA e
M38510/30701BFA ACTIVE CFP w 16 1 TBD A42 N / A for Pkg Type -55 to 125 JIM38510/ Samol
30701BFA B
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Orderable Device Status Package Type Package Pins Package EcoPlan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
&) Drawing Qty @ ® (415)
M38510/30701BFA ACTIVE CFP W 16 1 TBD A42 N/ A for Pkg Type -551t0 125 JM38510/
30701BFA s
M38510/30701SEA ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type -551t0 125 JM38510/ D
30701SEA s
M38510/30701SEA ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -55t0 125 JM38510/ D
30701SEA s
M38510/30701SFA ACTIVE CFP W 16 1 TBD A42 N/ A for Pkg Type -55to 125 JM38510/
30701SFA s
M38510/30701SFA ACTIVE CFP W 16 1 TBD A42 N/ A for Pkg Type -55to 125 JM38510/ D
30701SFA tol
SN54LS138J ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -55to 125 SN54LS138J Samples
SN54L5138J ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type -55to 125 SN54L5138J Garnplng
SN54S5138J ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type -55to0 125 SN54S138J
SN545138J ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -55to 125 SN54S5138J o
SN74LS138D ACTIVE SOIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 LS138 o
Samples
& no Sh/Br)
SN74LS138D ACTIVE SOIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 LS138 o
Samples
& no Sh/Br)
SN74LS138DE4 ACTIVE SOIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 LS138
& no Sb/Br) = =
SN74LS138DE4 ACTIVE SOIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 LS138
& no Sh/Br) = =
SN74LS138DG4 ACTIVE SoIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 LS138 Samples
& no Sh/Br) B ]
SN74LS138DG4 ACTIVE SolIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 LS138 Samples
& no Sh/Br) E ]
SN74LS138DR ACTIVE SoIC D 16 2500 Green (RoHS CUNIPDAU  Level-1-260C-UNLIM 0to 70 LS138
& no Sh/Br) E ]
SN74LS138DR ACTIVE SoIC D 16 2500 Green (RoHS CUNIPDAU  Level-1-260C-UNLIM 0to 70 LS138 o
& no Sh/Br) E ]
SN74LS138DRE4 ACTIVE SoIC D 16 2500 Green (RoHS CUNIPDAU  Level-1-260C-UNLIM 0to 70 LS138 o
& no Sb/Br) = =
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Orderable Device Status Package Type Package Pins Package EcoPlan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ ®) (415)
SN74LS138DRE4 ACTIVE SoIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 LS138
& no Sh/Br) s
SN74LS138DRG4 ACTIVE SoIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 LS138 D
& no Sb/Br) s
SN74LS138DRG4 ACTIVE SoIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 LS138 D
& no Sb/Br) s
SN74LS138N ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N/ A for Pkg Type Oto70 SN74LS138N
(RoHS) s
SN74LS138N ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N/ A for Pkg Type 0to 70 SN74LS138N Samples
(ROHS) = =
SN74LS138N3 OBSOLETE PDIP N 16 TBD Call Tl Call Tl 0to 70
SN74LS138N3 OBSOLETE PDIP N 16 TBD Call Tl Call Tl Oto 70
SN74LS138NE4 ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N / A for Pkg Type 0to 70 SN74LS138N Samples
(RoHS) B
SN74LS138NE4 ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N / A for Pkg Type Oto 70 SN74LS138N o
(RoHS) s
SN74LS138NSR ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 74LS138
& no Sb/Br) s
SN74LS138NSR ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 74LS138
& no Sb/Br) s
SN74LS138NSRE4 ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto70 74LS138 D
& no Sh/Br) s
SN74LS138NSRE4 ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 74LS138 Samples
& no Sh/Br) = =
SN74LS138NSRG4 ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 74LS138
& no Sh/Br) = =
SN74LS138NSRG4 ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 74L.S138
& no Sh/Br) B ]
SN74S138AD ACTIVE SolIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 S138A Samples
& no Sh/Br) E ]
SN74S138ADE4 ACTIVE SoIC D 16 40 Green (RoOHS  CU NIPDAU  Level-1-260C-UNLIM 0to 70 S138A o
& no Sh/Br) E ]
SN74S138ADG4 ACTIVE SoIC D 16 40 Green (RoOHS CU NIPDAU  Level-1-260C-UNLIM 0to 70 S138A
& no Sh/Br) E ]
SN74S138AN ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N / A for Pkg Type 0to 70 SN74S138AN Garnplng
(ROHS) = =
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http://www.ti.com/product/SN74S138A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74S138A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74S138A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74S138A?CMP=conv-poasamples#samplebuy
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Orderable Device Status Package Type Package Pins Package EcoPlan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ (3) (4/5)
SN745138AN3 OBSOLETE PDIP N 16 TBD call TI call Tl 0to 70

SN74S138ANE4 ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N / A for Pkg Type 0to 70 SN74S138AN Samples
(ROHS) - =
SNJ54LS138FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type -55 to 125 76005012A Sammnles
SNJ5ALS J=mp e

138FK
SNJ54LS138FK ACTIVE Lccc FK 20 1 TBD POST-PLATE N/ A for Pkg Type -55 t0 125 76005012A Samples
SNJ54LS 22mp-2

138FK
SNJ54L.5138J ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -55 to 125 7600501EA Sammnles
SNJ54L5138) el
SNJ54L.5138J ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type -55 to 125 7600501EA Sammnles
SNJ54LS138J e
SNJ54L.S138W ACTIVE CFP w 16 1 TBD A42 N/ A for Pkg Type -55 to 125 7600501FA Sammnles
SNJ54LS138W J=mp e
SNJ54L.S138W ACTIVE CFP w 16 1 TBD A42 N/ A for Pkg Type -55 to 125 7600501FA Sammnles
SNJ54LS138W =mp e
SNJ54S138FK ACTIVE Lccc FK 20 1 TBD POST-PLATE N/ A for Pkg Type -55 to 125 76041012A Sammles
SNJ54S 22mp-2

138FK
SNJ54S138FK ACTIVE LCccC FK 20 1 TBD POST-PLATE N/ A for Pkg Type -55 t0 125 76041012A Sammnles
SNJ54S e

138FK
SNJ545138J ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -55 to 125 7604101EA Sammnles
SNJ54S138J J=mp e
SNJ54S138J ACTIVE CcDIP J 16 1 TBD A42 N/ A for Pkg Type -55 to 125 7604101EA Sammnles
SNJ54S138J =mp e
SNJ545138W ACTIVE CFP w 16 1 TBD A42 N/ A for Pkg Type -55 to 125 7604101FA Sammles
SNJ545138W 22mp-2
SNJ545138W ACTIVE CFP w 16 1 TBD A42 N/ A for Pkg Type -55 to 125 7604101FA Sammples
SNJ54S5138W 22mp-2

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

Addendum-Page 5


http://www.ti.com/product/SN74S138A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS138?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS138?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS138?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS138?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS138?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS138?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S138?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S138?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S138?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S138?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S138?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S138?CMP=conv-poasamples#samplebuy
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@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MsL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF SN54L.S138, SN54L.S138-SP, SN74LS138 :
o Catalog: SN74LS138, SN54L.S138

o Military: SN54L.S138

e Space: SN54L.S138-SP

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Military - QML certified for Military and Defense Applications
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e Space - Radiation tolerant, ceramic packaging and qualified for use in Space-based application
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i PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 8-Apr-2013
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
: |
© Bo W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
BO | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O Qf Sprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 I Q4 User Direction of Feed
[ 8
T
A
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant

(mm) |W1(mm)

SN74LS138DR SOIC D

16

2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0

Q1

Pack Materials-Page 1



i3 Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 8-Apr-2013
TAPE AND REEL BOX DIMENSIONS
At
4
///
// S
/\g\‘ /}#\
. 7
~ . /
. T -
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74LS138DR SoIC D 16 2500 333.2 345.9 28.6
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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
alaiaialaialia B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

W (R—GDFP—F16) CERAMIC DUAL FLATPACK

Base and Seating Plane

0.285 (7,24)
0.045 (1,14) e 29 \1het)
l’ 0.026 (0,66) 0.245 (6,22)
A i
| (2,03) — 0.006 (o,15)i|:
| 0.080 (2,03 0.004 (0,10
0.055 (1,40)

«—— 0.305 (7,75) MAX —»]

0.019 (0,48)

1 16 0.015 (0,38)
N\

| | ! |

0.050 (1,27)
0.430 (10,92)
0370 (9,40) | | | |

| | | 0.005 (0,13) MIN

4 Places
[ | [ ] l

8 9
0.360 (9,14 0.360 (9,14)
¢ 0.250 (6,35) > ¢ 0.250 (6,35) >

4040180-3/E 01/14

NOTES:  A. Al linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

This package can be hermetically sealed with a ceramic lid using glass frit.
Index point is provided on cap for terminal identification only.

Falls within MIL STD 1835 GDFP2-F16 and JEDEC MO-092AC

moomw

b TExAs
INSTRUMENTS

www.ti.com



MECHANICAL DATA

FK (S*CQCC*N**) LEADLESS CERAMIC CHIP CARRIER
28 TERMINAL SHOWN
- 8 17 16 15 14 13 12 NO. OF A 5
TERMINALS
/e ™ o MIN MAX MIN MAX
19 11
20 0.342 | 0.358 | 0.307 | 0.358
20 10 (8,69) | (9,09) | (7,80) | (9,09)
o1 9 )8 0.4472 | 0.458 | 0.406 | 0.458
— (11,23) |(11,63) | (10,31) | (11,63)
22 8 an 0.640 | 0.660 | 0.495 | 0.560
A SQ . : (16,26) |(16,76) | (12,58) | (14,22)
59 0.740 | 0.761 | 0.495 | 0.560
24 6 (18,78 (19,32) | (12,58) |(14,22)
0.938 | 0.962 | 0.850 | 0.858
25 5
g 88 1193,83)|(24.43)| (21,6) | (21.,8)
84 1141 1.165 1.047 | 1.063
26 27 28 1 2 3 4 (28,99) [(29,59) | (26,6) | (27.0)
’ 0.080 (2,03)
0.064 (1,63)
£ 0020 (0,51) &

0.010 (0,25)

0045 (1,14)

0.035 (0,89)

A b

, , 0.045 (1,14)
0.022 (0.54) 4 # L*f 0.035 (0,89)

4040140/D 01/11

A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a metal lid.
D. Falls within JEDEC MS-004

wi3 TEXAS
INSTRUMENTS
www.ti.com



MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

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

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear 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 length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.

b TExAS
INSTRUMENTS
www.ti.com



MECHANICAL DATA

D (R—PDSO—-G16) PLASTIC SMALL QUTLINE

0.394 (10,00)

0.386 (9,80)
PN
16 9
0.244 (6,20)
0.228 (5,80)
< - - - 0.157 (4,00)
\ 0.150 (3,80) AN

L LR ,

Pin 1

Index Area 0.050 (1,27) OOZO (©, 51;
\@\o.o (0,25 @]
/ \
[ \ \
\
v 0 % J\ /k
— 0.069 (1,75) Max 0. 004
0.010 (0,25) // .
0.005 (0,15)1 , \
A
\ t \ //\ | []0.004 (0,10)
Gauge Plane - == !
%D . x Seating Plane
0.010 (0,25) 0-8" N L7
~4
0.050 (1,27)
0.016 (0,40)
4040047-6/M 06 /11
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.
E. Reference JEDEC MS—012 variation AC.
w3 TExas
INSTRUMENTS

www.ti.com



LAND PATTERN DATA

D (R—PDSO—G16)

PLASTIC SMALL OUTLINE

—

et s Sz
—— ~—16x0,55
——I |<—14x1,27 ‘ ——I |<—14x1,27
AEEEENNENEENENE 16x1.50 L[]
HEERERERRRN * Uuuuogt
5,40 5.40
N
/I_II_I‘\I_II_II_II_II_II_I l L H A &
\|_||_|/"|_||_||_||_||_||_| ooty
N
[_/
|
|
,’ Example
i Non Soldermask Defined Pad Example
! Pad Geometry
i /// (See Note C)
y—
|
1,55 \ Example
UL T g
——ll~—0,07 /
All Around /
\ /
N e
S 7
4211283-4/E 08/12

NOTES:

A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads

Customers should

i3 TEXAS
INSTRUMENTS

www.ti.com



MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

i I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone ¥ \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.




IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2014, Texas Instruments Incorporated
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SN54LS139A, SN545139, SN74LS139A, SN745139A
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

SDLS013A
DECEMBER 1972 — REVISED MARCH 1988
® Designed Specifically for High-Speed: SN54LS139A, SN545139 . . . J OR W PACKAGE
Memary Decoders SN74LS139A, SN746139A . . . D OR N PACKAGE
Data Transmission Systems (TOP VIEW)
® Two Fully Independent 2- to 4-Line 1@ YWsdvee
Decoders/Demultiplexers 1402 1s5[02G
. s 1adz2a
® Schottky Clamped for High Performance wval[]s 13[]28
o w1 s  12[d2vo
description 1v2 s [ 2v
These Schottky-clamped TTL MSI circuits are walz  we[d2v2
designed to be used in high-performance GND [ 8 af]2v3

memary-decoding or data-routing applications
requiring very short propagation delay times. In SN54LS139A, SN545139 . . . FK PACKAGE
high-performance memory systems, these {TOP VIEW)

decodars can be used to minimize the effects of 0

. . . <0 Q LDV
system decoding. When employed with high- - Z >«
speed memories utilizing a fast-enable circuit, ‘5”3”7"5-0‘ T

the delay times of these decoders and the enable 18
time of the memory are usually less than the 1Y0
typical access time of the memory. This means

. . NC
that the effective system delay introduced by the 1Y
Schottky-clamped systermn decoder is negligible. 1v2

2A
2B
NC
2Y0
2Y1

The circuit comprises two individual two-line to g 10 11 12 13
four-line decoders in a single package. The mOo 0™
active-low enable input can be used as a data ZETRA

line in demultiplexing applications.
NC —Nao internal connection

All of these decoders/demuitiplexers feature fully

buffered inp_uts. each of \'Nhlch. represents only logic symbols {alternatives)t
one normalized load to its driving circuit. All =
inputs are clamped with high-performance 1a 2 A o 4y
Schottky dicdes to suppress line-ringing and to 882 . . 5 1yy
simplify system design. The SN54LS1'39A and G rmlen 2 (6} 1ya
SN545139 are characterized for operation range 2 T 1y
of —55°C to 125°C. The SN74L5139A and 12 Lvp
SN745139A are characterized for operation 2a 18l a1 s
from 0°C to 70°C. 2p (13| (19) 5yp
25 18 191 ,ys
FUNCTICN TABLE
INPUTS CUTPUTS
DMUX
ENABLE SELECT . w2 N o ol (LLTY2)
G B A YO Y1 ¥2 ¥3 w2 |, pe3 1 5) 1y
H X X H H H H PR 2 {6} ,yo
L L L L H H H 2 7 1y
L L H H L H H - 112} 5y
L H L M H L H 22 0 41 gy
H 3 |
L H H H H L 2B (10} 2v2
2G 115 0 (91
H = high level, L = low level, X = irrelevant p——om 2Y3
TThese symbols are in accordance with ANSI/IEEE Std, 91-1984
and IEC Publication 617-12.
Pin numbers shown are for O, J, N, and W packages.
PRODUCTION DATA documents contein informatian . Copyright ® 1972, Texas Instruments incorporared
current as of publication date. Products conform to |
specificatians par the terms of Texas Instruments

standard warranty. Production precessing does not
necessarily include testing of all paremetars. INSTRUMENTS
POST OFFICE BOX 655012 » DALLAS. TEXAS 7526¢%



SN54LS139A, SN545139, SN74LS139A, SN745139A
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

logic diagram (positive logic)

4o
ENABLE 1G il-c.{}— -
1¥2
seLecT J 1A
INPUTS ] 18 1¥3 DATA
>
OUTPUTS
{12} 2v0
_ (15
ENABLE 2G ucb— 2v1
2v2
seLect J 22 2va
INPUTS | 2B P

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

schematics of inputs and outputs

EQUIVALENT OF EACH
INPUT OF 545139, 748139A.

Vee
2.8 kil NOM

INPUT hanlmind

EQUIVALENT OF EACH
INPUT OF 'LS139A

Voo _——
20 ki2 NOM

INPUT -

TYPICAL OF OUTPUTS
OF 'L5139A

vee

TYPICAL OF OUTPUTS
OF 545139, 745139A

Vece

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

Supply voltage, VCC (888 NO18 T} . . . .t it i i e e e e i et e et e e 7V
Input voltage: LS 30A L . e e e e e 7V
BAS130, 7451 30A . e e e 5.5V

Operating free-air temperature range: SNB4LS139A, SNB4S139. ... . ... ... ... ... .. ... -55°C to 125°C
SN74LS139A, SN748139A . . . ... ... . i 0° Cto 70°C

Storage temperature range

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

~85°C to 150°C

TeEXAs {i’
INSTRUMENTS

PQST OFFICE BOX 555012 « OALLAS. TEXAS 73285



SN54LS139A, SN74LS139A
DUAL 2.LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

recommended operating conditions

SNE4LS139A SN74L5139A

MIN NOM MAX | MIN NOM MAX UNIT
Ve Supply voltage 4.5 5 5.5 | 4.75 5 525 A"
ViH High-level input voitage 2 2 Vv
VL Low-iavel input valtage Q.7 0.8 v
lgH High-level output current -0.4 -0.4 mA
loL Low-level output currant 4 8 mA
Ta Operating free-air temperature -85 125 ¢ 70 °C

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

noted)
SN74L.
PARAMETER TEST CONDITIONS T SN64LS139A S139A UNIT
MIN TYP¥ MAX | MIN TYPF mAX
ViIK Ve = MIN, Il = =18 mA -1.5 -1.5 v
Voo = MIN, ViIH =2V, ViL = MAX,
Vv 4 . .
OH lom = ~0.4 mA 25 3 27 34 v
v Voo = MIN, ViH =2V, oL = 4 mA 0.25 0.4 0.25 0.4 v
oL V)L = MAX oL = 8 mA 0.35 0.5
Il Ve = MAX, Vi=7V 0.1 0.1 mA
hiH Voo = MAX, V=27V 20 20 wA
I Voo = MAX, V| = 0.4V -0.4 -0.4 mA
los?$ Vee = MAX -20 -100 | -20 -100 | mA
lcc Voo = MAX, Qutputs enabled and open 6.8 11 6.8 11 mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
¥ Al typical values are at Vec =5V, Ta = 259C.
§Not more than one output should be shorted at a time, and duration of the short circuit test should not excead one second.
switching characteristics, Voo = 5V, TA = 25°C (see Note 2)
SNE4LS139A
PARAMETERY FROM T0 LEVELS TEST CONDITIONS SN74:::139A UNIT
(INPUT) {OUTPUT) QF DELAY
MIN TYP MAX
tPLH 2 13 20 ns
tPHL Binary 22 33 ns
LK Select Any 18 29 | ns
3 RL = 2 k4, CL = 15 pF
tPHL L L P 25 38 ns
t 18 24
PLH Enable Any 2 =
tPHL 21 32 ns
1tp|_H = propagation defay time, low-to-high-level output

tpHL = propagation delay time, high-to-low-level cutput

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

TEXAs “?
INSTRUMENTS

POST OFFICE BOX BE5012 « DALLAS. TEXAS 7525¢F



SN54S5139, SN74S139A
DUAL 2-LINE TO 4-LINE DECUDEHSIDEMULTIPLIERS

recommended operating conditions

SN548139 SN745138A UNIT
MIN NOM MAX MIN NOM MAX

Veo Supply voltage 4.5 5 55 | 4.75 5 525 v
VIH High-lavel input voltage 2 2 v
ViL Low-level input voltage 0.8 Q.8 \"
IoH High-level output current -1 -1 mA
loL Low-level gutput current 20 20 mA
TA Operating free-air temperature —-65 125 0 70 eC

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

noted)
SN545139
PARAMETER TEST CONDITIONS T SN745139A UNIT
MIN TYPF MAX
Vik Voo = MIN, If = —-18 mA -1.2 \4
v Voo = MIN, ViR = 2V, ViL = 0.8V, SN54S5’ 2.5 3.4 v
OH loy = —1mA SN745’ 2.7 3.4
v = MIN, VIH = 2V, Vi = 0.8 V..
VoL cc IH =08V 0.5 v
loL = 20 mA
i Voo = MAX, Vi =55V 1 mA,
I Voo = MAX, V) =27V 50 A
I Voo = MAX, V) =05V -2 mA
los$ Voo = MAX -40 -100 | mA
Icc Vee = MAX, Qutputs enabled and open 60 20 mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
¥ Al typical values are at Ve = 5V, Ta = 25°C.
§ Not more than one output should be shorted at a time, and duratfon of the short circuit test should not exceed one second.
switching characteristics, Vo = 5V, TA = 25°C (see Note 2)
SN545139
PARAMETER FROM TO LEVELS TEST CONDHTIONS SN74S5139A UNIT
PUT UTPUT, F D
{INPUT} {0 uT} OF DELAY N TV NAX
TPLH 2 5 7.5 ng
tPHL Binary An B.5 10 ns
A\
lect 7 12
'PLH Selec 3 =2800, C_=165pF 2
tpHL ] 12 ns
t 5 8 ns
FLH Enable Any 2
TPHL 6.5 10 ns
1tp|_H = propagation delay time, low-to-high-iavel output

tpHL = propagation delay time, high-to-low-level output
NQTE 2. Load circuits and voltage waveforms are shown in Section 1.

TeEXAs ‘U
INSTRUMENTS
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H PACKAGE OPTION ADDENDUM

/|
INSTRUMENTS

www.ti.com 10-Jun-2014

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty 0) (6) ®3) (4/5)
76007012A ACTIVE Lcce FK 20 1 TBD POST-PLATE N/Afor Pkg Type  -55to 125 76007012A P
SNJ54LS s S
139AFK
7600701EA ACTIVE cDIP J 16 1 TBD A42 N/Afor Pkg Type  -55to 125 7600701EA
SNJ54LS139A] 2amp e
7600701FA ACTIVE CFP W 16 1 TBD A42 N/Afor Pkg Type  -55to 125 7600701FA
SNJ54LS139AW e
7700401EA ACTIVE cpIP J 16 1 TBD A42 N/Afor Pkg Type  -55to 125 7700401EA Sarmoles
SNJ545139J 23mp-2
7700401FA ACTIVE CFP W 16 1 TBD A42 N/Afor Pkg Type  -55to 125 7700401FA Sarmoles
SNJ54S139W 23mp-2
JM38510/30702B2A ACTIVE Lcee FK 20 1 TBD POST-PLATE N/Afor Pkg Type  -55to 125 IM38510/
Samples
30702B2A
JM38510/30702BEA ACTIVE coIP J 16 1 TBD A42 N/Afor Pkg Type  -55to 125 JIM38510/
30702BEA R
JM38510/30702BFA ACTIVE CFP W 16 1 TBD A42 N/Afor Pkg Type  -55to 125 IM38510/ P
30702BFA S2mp e
JM38510/30702SEA ACTIVE coip J 6 25 TBD A42 N/Afor Pkg Type  -55to 125 IM38510/ P
30702SEA s S
JM38510/30702SFA ACTIVE CFP W 16 1 TBD A42 N/Afor Pkg Type  -55to 125 JM38510/
30702SFA s S
M38510/30702B2A ACTIVE Lcce FK 20 1 TBD POST-PLATE N/Afor Pkg Type  -55t0 125 JM38510/ Samoles
30702B2A ~2mp e
M38510/30702BEA ACTIVE cpIP J 16 1 TBD A42 N/Afor Pkg Type  -55t0 125 JM38510/ Samoles
30702BEA ~2mp e
M38510/30702BFA ACTIVE CFP W 16 1 TBD A42 N/Afor Pkg Type  -55t0 125 JM38510/ P
30702BFA 2amp e
M38510/30702SEA ACTIVE cDIP J 16 25 TBD A42 N/Afor Pkg Type  -55to 125 IM38510/
30702SEA 2amp e
M38510/30702SFA ACTIVE CFP W 16 1 TBD A42 N/Afor Pkg Type  -55to 125 JM38510/ Sarmoles
30702SFA e
SN54LS139A) ACTIVE cpIP J 16 1 TBD A42 N/Afor Pkg Type  -55to 125 SN54LS139AJ Pa—
SN545139] ACTIVE cpIp J 16 1 TBD A42 N/Afor Pkg Type  -55to 125 SN545139] —

Addendum-Page 1



http://www.ti.com/product/SN54LS139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S139?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S139?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS139A-SP?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS139A-SP?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS139A-SP?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS139A-SP?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S139?CMP=conv-poasamples#samplebuy
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ ®) @ (45)
SN74LS139AD ACTIVE SOIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 LS139A q e
& no Sh/Br)
SN74LS139ADE4 ACTIVE SOIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 LS139A ol
& no Sb/Br) s
SN74LS139ADG4 ACTIVE SOIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 LS139A ol
& no Sb/Br) s
SN74LS139ADR ACTIVE SOIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 LS139A
& no Sb/Br) s
SN74LS139ADRE4 ACTIVE SOIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 LS139A Samples
& no Sh/Br) - =
SN74LS139ADRG4 ACTIVE SOIC D 16 TBD Call Tl Call Tl 0to 70 Samples
SN74LS139AN ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N / A for Pkg Type Oto 70 SN74LS139AN camnles
(RoHS) R
SN74LS139AN3 OBSOLETE PDIP N 16 TBD Call Tl Call Tl Oto 70
SN74LS139ANE4 ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N/ A for Pkg Type 0to 70 SN74LS139AN Samples
(ROHS) - =
SN74LS139ANSR ACTIVE SO NS 16 2000  Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 74LS139A Samples
& no Sh/Br) a =
SN74LS139ANSRE4 ACTIVE SO NS 16 TBD Call Tl Call Tl Oto 70
Samples
SN74LS139ANSRG4 ACTIVE SO NS 16 TBD Call Tl Call Tl Oto 70 Samples
SN74S139AD ACTIVE SoIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 S139A Samples
& no Sh/Br) a =
SN74S139AN ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N / A for Pkg Type Oto 70 SN74S139AN Samples
(ROHS) - =
SN74S139AN3 OBSOLETE PDIP N 16 TBD Call Tl Call Tl Oto 70
SNJ54LS139AFK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type -55 to 125 76007012A K rrales
SNJ54LS R
139AFK
SNJ54LS139AJ ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type -55to 125 7600701EA ol
SNJ54LS139AJ s
SNJ54LS139AW ACTIVE CFP W 16 1 TBD A42 N / A for Pkg Type -55to 125 7600701FA ol
SNJ54LS139AW Sl
SNJ54S139FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N / A for Pkg Type -55to 125 SNJ54S Samples
139FK - =



http://www.ti.com/product/SN74LS139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74S139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74S139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS139A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S139?CMP=conv-poasamples#samplebuy

H PACKAGE OPTION ADDENDUM
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www.ti.com 10-Jun-2014
Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty 2 (6) ®3) (415)
SNJ54S139J ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -55 to 125 7700401EA m
SNJ54S139J
SNJ54S139W ACTIVE CFP W 16 1 TBD A42 N / A for Pkg Type -55 to 125 7700401FA
SNJ54S139W L

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sh/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sh/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© | ead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the finish
value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

Addendum-Page 3



http://www.ti.com/product/SN54S139?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S139?CMP=conv-poasamples#samplebuy
http://www.ti.com/productcontent
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OTHER QUALIFIED VERSIONS OF SN54LS139A, SN54LS139A-SP, SN74LS139A :
o Catalog: SN74LS139A, SN54LS139A

o Military: SN54LS139A

o Space: SN54L.S139A-SP

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
o Military - QML certified for Military and Defense Applications

e Space - Radiation tolerant, ceramic packaging and qualified for use in Space-based application

Addendum-Page 4


http://focus.ti.com/docs/prod/folders/print/sn74ls139a.html
http://focus.ti.com/docs/prod/folders/print/sn54ls139a.html
http://focus.ti.com/docs/prod/folders/print/sn54ls139a.html
http://focus.ti.com/docs/prod/folders/print/sn54ls139a-sp.html

i3 Texas PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
i |
& go W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
SN74LS139ADR SoIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
SN74LS139ANSR SO NS 16 2000 330.0 16.4 8.2 105 | 25 12.0 | 16.0 Q1

Pack Materials-Page 1



i3 Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 26-Jan-2013
TAPE AND REEL BOX DIMENSIONS
At
4
-
// S
/\g\ /)i\
. 7
\\ /
. P -
e e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74LS139ADR SoIC D 16 2500 333.2 345.9 28.6
SN74LS139ANSR SO NS 16 2000 367.0 367.0 38.0

Pack Materials-Page 2



J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
alaiaialaialia B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

W (R—GDFP—F16) CERAMIC DUAL FLATPACK
Base and Seating Plane
0045 (1.14) 0265 (7,24)
l, 0,026 (0.56) 0.245 (6,22)
A T i
T = 0.008 go,zo)]:
| 0.080 (2,03 0.004 (0,10)
0.055 (1,40)
—— 0.305 (7,75) MAX ——|
: " 0.019 (0,48)
| | o | _lj 0.015 (0,38)
| | | |
0.430 (10,92) ' ' ' !
0.370 (9,40) | | | |
| | ] |
| | | 1 0.005 (0,13) MIN
4 Places
| | | | _[
8 9
0.360 (9,14 0.360 (9,14
¢ 0.250 Es,as)) ’ ‘ 0.250 §6,35)) >
4040180-3/F 04/14

NOTES:  A. Al linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

This package can be hermetically sealed with a ceramic lid using glass frit.
Index point is provided on cap for terminal identification only.

Falls within MIL STD 1835 GDFP2-F16

moow
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MECHANICAL DATA

FK (S*CQCC*N**) LEADLESS CERAMIC CHIP CARRIER
28 TERMINAL SHOWN
- 8 17 16 15 14 13 12 NO. OF A 5
TERMINALS
/e ™ o MIN MAX MIN MAX
19 11
20 0.342 | 0.358 | 0.307 | 0.358
20 10 (8,69) | (9,09) | (7,80) | (9,09)
o1 9 )8 0.4472 | 0.458 | 0.406 | 0.458
— (11,23) |(11,63) | (10,31) | (11,63)
22 8 an 0.640 | 0.660 | 0.495 | 0.560
A SQ . : (16,26) |(16,76) | (12,58) | (14,22)
59 0.740 | 0.761 | 0.495 | 0.560
24 6 (18,78 (19,32) | (12,58) |(14,22)
0.938 | 0.962 | 0.850 | 0.858
25 5
g 88 1193,83)|(24.43)| (21,6) | (21.,8)
84 1141 1.165 1.047 | 1.063
26 27 28 1 2 3 4 (28,99) [(29,59) | (26,6) | (27.0)
’ 0.080 (2,03)
0.064 (1,63)
£ 0020 (0,51) &

0.010 (0,25)

0045 (1,14)

0.035 (0,89)

A b

, , 0.045 (1,14)
0.022 (0.54) 4 # L*f 0.035 (0,89)

4040140/D 01/11

A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a metal lid.
D. Falls within JEDEC MS-004

wi3 TEXAS
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

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

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear 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 length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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MECHANICAL DATA

D (R—PDSO—-G16) PLASTIC SMALL QUTLINE

0.394 (10,00)

0.386 (9,80)
PN
16 9
0.244 (6,20)
0.228 (5,80)
< - - - 0.157 (4,00)
\ 0.150 (3,80) AN

L LR ,

Pin 1

Index Area 0.050 (1,27) OOZO (©, 51;
\@\o.o (0,25 @]
/ \
[ \ \
\
v 0 % J\ /k
— 0.069 (1,75) Max 0. 004
0.010 (0,25) // .
0.005 (0,15)1 , \
A
\ t \ //\ | []0.004 (0,10)
Gauge Plane - == !
%D . x Seating Plane
0.010 (0,25) 0-8" N L7
~4
0.050 (1,27)
0.016 (0,40)
4040047-6/M 06 /11
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.
E. Reference JEDEC MS—012 variation AC.
w3 TExas
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LAND PATTERN DATA

D (R—PDSO—G16)

PLASTIC SMALL OUTLINE

—

et s Sz
—— ~—16x0,55
——I |<—14x1,27 ‘ ——I |<—14x1,27
AEEEENNENEENENE 16x1.50 L[]
HEERERERRRN * Uuuuogt
5,40 5.40
N
/I_II_I‘\I_II_II_II_II_II_I l L H A &
\|_||_|/"|_||_||_||_||_||_| ooty
N
[_/
|
|
,’ Example
i Non Soldermask Defined Pad Example
! Pad Geometry
i /// (See Note C)
y—
|
1,55 \ Example
UL T g
——ll~—0,07 /
All Around /
\ /
N e
S 7
4211283-4/E 08/12

NOTES:

A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads

Customers should

i3 TEXAS
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MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

i I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone ¥ \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.




IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2014, Texas Instruments Incorporated
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SN54150, SN54151A, SN54LS151, SN54S151,
SN74150, SN74151A, SN74L5151, SN745151

DATA SELECTORS/MULTIPLEXERS

DECEMBER 1972--REVISED MARCH 1288

150 Selects One-of-Sixteen Data Sources
Others Select One-of-Eight Data Sources

All Perform Parallel-to-Serial Conversion

All Permit Multiplexing from N Lines to One
Line

Also 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
180 13 ns 200 mw
"151A B ns 145 mW
'LS151 13 ns 30 mW
'5151 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 "181A, 'L5151, and ‘S151 select one-of-eight
data sources. The '150, 1514, ‘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
forces the W output high, and the Y output (as
applicable) low.

The "150 has only an inverted W output; the "1B1A,
‘’LS151, and 'S151 feature complementary W and Y
Qutputs.

The "151A and "152A incarporate address buffers that

have symmetrical propagation delay times through the

complementary 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 enabled {i.e., strobe low).

SN54150 ...J OR W PACKAGE
SN74150 . . . N PACKAGE

{TOP VIEW)
E7C‘I U24:] vee
£6 (]2 23] EB
Es (|3 22| ] E9
E4Ja  =2[JE10
E3(Js o] E1
e2{)s  s[]E12
E1 18] E13
E0 s 17[J E14
G[Je 18] E1S
w(lio 1s[]A
D[ 1a[]B

GND[Jiz 13[]C

SNS4151A, SN54LS151, SN548151 . . . J OR W PACKAGE
SN74151A .. . N PACKAGE
SN74L5151, SN745151 ... D OR N PACKAGE

(TOP VIEW)
p3 [ WheJvee
oz [z 15[ | D4
D1 Cz 14[] D5
oo[]+ 13[]D6
vyOs 1200D7
WES 11 :[A
Gz 1wo[]B

GND 8 g]c
SNE4LS157, SN64S151 . . . FK PACKAGE
{TOP VIEW)

NC - No internal connection

PRODUCTION DATA dacuments contain information
curcant as of publication date. Praducts conform to
spacificationa per the terms of Taxas lastruments
standard warranty. Productlon processing does not
necessarily include testing of all parameters.
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SN54150, SN54151A, SNb4LS151, SN54S151,
SN74150, SN74151A, SN74LS151, SN74S8151
DATA SELECTORS/MULTIPLEXERS

logic symbolst

‘150 "151A, 'L§151, 'S151
MUX MU X

az 2ol ey Tl ey

PREL] o JRIALL o

g 14 o g 10| }G%

o U3 G c lot 2

p 1 3 oo 2 o

181 3 (5

&0 {71 e 01 ! b (6 v
E1 o 1 02 (—"—-— 2 w
E2 = z 03 (15} s

E3 3 D4 ————q 4

£g 14 . (100 w P E) 5

ET s o 12 6

e 2 N ny 12 7

g W ;

o

E® 9
R
E1l ———d 11
g1z 19 12
g3 181 1
JEPRUEETIN P
E15 15

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

‘150 ‘161A, 'LS151, "S161

FUNCTION TABLE - FUNCTION TABLE

INPUTS INPUTS OuUTPUTS
CuUTPUT
SELECT STROBE w SELECT STR_OBE v w
D C B A & C B A G
X X X X h m X X X H L H
L L L L L E0 L L L L DO Do
L L L H L & L L H L D1 DI
L oL ou L L & L H L L D2 D32
L L H H L &3 L H H L |p3 D3
L H L L L Ea H L L L D4 D4
L M L H L Eg H L H L D5 DS
L HH L L E6 H H [ L D6 D6
L H H H L E7 H H H L D7 D7
H L L L L E8
H L L H L ES
H L H L L E10
H L H H L E1t
H H L L L E1Z
H H L H L E13
H H H L L Eid
H H H H L Eis
H_=_high Iail, L = low level, X = irrelevant
EQ, E1 ... E15 = the comptement of the fevel of the respective E input
00, D1 ... D7 = the level of the D respective input

TEmm;*y
INSTRUMENTS
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SN54150, SN54151A, SNb54LS151, SN545151
SN74150, SN74151A, SN74LS151, SN74S8151
DATA SELECTORS/MULTIPLEXERS

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT EQUVALENT OF EACH INPUT
OF “150 OF "181A
vee - Ve ——m—— -
4 K2 NOM $ 4 ko NOM
1
INPUT - INPUT -
EQUHVALENT QF EACH INPUT EQUIVALENT OF EACH INPUT
OF 'LS151 OF '$151
Voo —_—
veo -
Req X
2 2.8 k2 NOM
INPUT -—

B ﬁ :

Data select and strobe Rgq = 20 ki NOM
Data inputs Req = 17 k2 NOM

TYPICAL OF ALL QUTPUTS TYPICAL OF ALL OUTPUTS TYPICAL OF ALL QUTPUTS

OF "150. ‘151A OF 'LS151 OF 'S151
f—— eV
- vce cc -— Vce
120 0 NOM w 120 @ NOM 50 2 NOM .i
‘b
OUTPUT 3 ouTPUT

QUTPUT

_ _ .

TEXAS ‘Q?

INSTRUMENTS
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SN54150, SN54151A, SN74150, SN74151A
DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

Operating free-air temperature, T

SN54* SN74°
UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 5.5 | 4.75 5 5.25 v
High-level output current, IO —800 —800 | uA
Low-level putput current, 10 16 16 | mA
—55 125 0 70 C

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

PARAMETER TEST CONDITIONS 150 181A UNIT
MmN TYP?  MAX MIN  TYP} MAX
V4 High-levef input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 ]
V|k Input clamp voitage Vee = MIND ) = -8 mA ~-1.5 -1.5 v
. Veo = MING Vg = 2V,
Vg High-level output voltage VIL = 0BV, Iop = 800 xAl 2.4 3.4 2.4 3.4 v
vee = MIN, vy = 2V,
VgL Low-level cutput voltage ViL = 08BV, Ig = 16 maA 0.2 0.4 0.2 0.4 v
iy Input current at maximum input voltage] Voo = MAX, v| = 5.5 V 1 1 mA
iy High-level input current Voo = MAX, V) =24V 40 40 gA
L Low-level input current Voo = MAX, V| = 0.4V -1.6 ~1.6 mA
SNE4! ~20 -55 | -20 - 58
igs Short-circuit output current? Voo = MAX YT —s T - _rr mA
lcc  Supply current Veeo = MAX, See Note 3 40 68 29 48 mA

t For conditians shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type.

* All typical values at Ve = 5V, Ty = 25°C.

£ Not mora than one sutput of the "151A should be shorted at a time.
NOTE 3: Icg is measured with the strobe and data select inputs at 4.5 V, all ather inpurs and outputs apen.

switching characteristies, Ve =5V, Ta = 25°C

PARAMETER? FRCM TO TEST 150 "151A UNIT
{NPUT) (OUTPUT) CONDITIONS MIN TYP MAX | MIN TYP MAX

tPLH A, B orC v 25 38

ns
PHL {4 levels) 25 38
1PLH A, B C oD W 23 35 17 26

ns
tPHL (3 levels) 22 33 19 30
% = 21 33
tPLH Strobe G Y Cp = 18 pF, > = ns
- AL - 4009, 55 24 4 20
'PLH Strobe G w See Noate 4 ; - ns
PHL 21 30 16 23
1 13 20
PLH DO thru D7 ha ns
IPHL 18 27
PLH EQ thru E15, or W 85 14 8 14

n
PHL DO thru D7 13 20 g ]

1tp|_H = propagation delay time, low-to-high-level output

tPHL =

propagation delay time, high-to-low-level autput

NOTE 4: Load circuits and voltage waveforms are shown in Section 1.

TEXAS {'?
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SN54LS151, SN74LS151
DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

S5N54L5151 SN74L5161 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 5.5 |4.7% 5 5.25 v
High-level output current, loHy 400 —-400 | uA
Low-level output current, to 4 8 | mA
Operating free-air temperature, T a —55 125 0 70 C

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

5N541L5151 SN74L5151
PARAMETER TEST CONDITIONST UNIT
MmN Typd MAX | MIN TYP?  MAX
V|4 High-level input voltage 2 2 v
ViL Low-level input voltage 0.7 0B v
VK Input clamp voltage Voo = MIN, I} = —18 mA -1.5 -1.5 v
) Vee = MIN, Vi = 2V,
VoH Higb-level cutput voltage 2.5 3.4 2.7 3.4 v
Vi = Vijumax. lgp = —400 pA
\4 = MIN, ViH = 2V, |IgL = 4 mA 0.25 d.4 0.2% 0.4
VoL Low-level output voltage cc tH oL v
V)L = V) max loL = 8 mA 0.35 0.5
Input current at
It i ) Ve = MAX, vy =7V 0.1 0.1 mA
maximum input voltage
iy High-level input current Vg = MAX, V=27V 20 20 A
it Low-level input current Veg = MAX, V| =04V -0.4 -0.4 mA
lpg Short-circuit output current ¥ Voo = MAX - 20 -100 -20 -100 mA
Voo = MAX,  Outputs open,
icc  Supply current N 6.0 10 6.0 10 mA
All inputs at 4.5 V

T For conditions shown as MIN or MAX,

¥ All typicat values are at Voo = 5 W, Ty = 25°C.
Not more than ¢ne ¢output shouid be shorted at a time and duration of shart-circuit should not exceed one second.

switching characteristics, Voo = 5V, Ta 25°C

use the appropriate value specified under recommended operating conditions for the applicable device type.

PARAMETER FROM TO TEST CONDITIONS MIN TYP MAX UNIT
{INPUT) (OUTPUT}
t A. B, 27 4
PLH or C v 3 ns
tPHL {4 leveis} 18 30
t A, B, o4
PLH or w 14 23 ns
tPHL {3 levels) 20 az
1] - 26 42
PLH Strobe G Y Cy = 15 pF, ns
tPHL R = 2 KQ 20 32
tPLH — L ’ 15 24
Strobe G w Ses Note 4 ns
tPHL 18 30
1] 20 32
FLH Any D Y ns
tPHL 18 26
1 13 2]
PLH Any D w ns
PHL 12 20
11pLH = propagation delay time, low-to-high-level output

tPHL

= propagation delay time, high-to-low-level output
NOTE 4: Load circuits and voltage waveforms are shown in Saction 1.

TeExas ‘t?
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SN545151, SN74S8151

DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN545151 SN745151 UNIT
MIN  NOM MAX | MIN NOM MAX
Supply vottage, Ve 4.5 5 55 | 4.75 5 B5.25 \Y
High-level output current, iy -1 ~1 | mA
Low-level output current, I 20 20 | mA
Operating free-air temperature, T4 —EB 125 0 70 C

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

PARAMETER TEST CONDITIONST MIN  TYPI maX|uwniT
ViH High-level input voltage 2 v
Vi Low-level input voitage 08| VvV
Vg Input clamp voltage Voo =MIN, 1)=—-18mA —-1.2 v
) Voo =MIN, Vviy=2V, SN545151| 25 34
VOH High-level cutput voltage v
ViL=08YV, Ilgq=-1mA SN745161 27 34
Voo =MIN, vig=2V,
VoL Law-level output voltage ce tH 08| Vv
ViL=038v, loL = 20 mA
Iy Input current at maximum input valtage Voo = MAX, Vy=556V 1] mA
™ High-tevel input current Voo =MAX, V=27V 50| uA
TR Low-level input current Voo = MAX, V=05V =2 | mA
ios Short-circuit output current % Viee = MAX —40 —100 | mA
L' =MAX, Alli tsatd4.5V,
lee Supply current cc ineuts @ a5 70| mA
All outputs open

TFor canditions shown as MIN or MAX, use the appropriate vaiue specified under recommended operating canditions for the applicable device

type. ,
f Al 1ypical values are at Voo =5V, Ty =26°C.

8Not mora than ane output should ba sharted at a tima, and duration of the short-circuit should not axceed one second.

switching characteristics, Vog = 5 V. Ta 25°C

FROM TO
PARAMETERY TEST CONDITIONS MIN TYP MAX UNIT
R {INPUT) (OUTPUT)
t . B, 1
PLH A, B orC ¥ 2 18 ns
TPHL (4 leveis| 12 18
1 . B, 1 1
PLH A B ol W o 3 ns
1PHL (3 levels) 9 13.5
8 12
‘PLH Any D Y CL = 15 pF, ns
tPHL B 12
RL = 2BO kQ,

tPLH 4.5 7

Any D w See Note 4 ns
TPHL 4.5 7
t —_ 11 16.5
PLH Strobe G Y ns
tPHL 12 18
t 9 13
PLH Strobe G w ns
tPHL 8.5 12

1t|=|_H = propagation delay time, low-to-high-level output

tPHL

= propagation delay time, high-to-iow-level output

NOTE 4: Load circuits and voltage wavefarms are shown in Section 1,

TExAs ‘{?
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PACKAGE OPTION ADDENDUM

25-Sep-2013

PACKAGING INFORMATION

Addendum-Page 1

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish  MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty 0) ®3) (4/5)
5962-9558001QJA ACTIVE CDIP J 24 1 TBD Call Tl N/ A for Pkg Type -55to 125 5962-9558001QJ Samples
A 5 ]
SNJ54150J
5962-9558001QKA ACTIVE CFP W 24 1 TBD A42 N/ A for Pkg Type -551t0 125 5962-9558001QK Samples
A 3
SNJ54150W
5962-9558001QKA ACTIVE CFP W 24 1 TBD A42 N / A for Pkg Type -55 to 125 5962-9558001QK Samples
A 5 ]
SNJ54150W
5962-9751601QCA OBSOLETE CDIP J 14 TBD Call Tl Call Tl -55to 125
76010012A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type -55to 125 76010012A
SNJ54LS S
151FK
76010012A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type -551t0 125 76010012A -
SNJ54LS e
151FK
7601001EA ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -55 to 125 7601001EA Samples
SNJ54LS151] - -
7601001EA ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -55 to 125 7601001EA -
SNJ54LS151) S
7601001FA NRND CFP W 16 1 TBD A42 N/ A for Pkg Type -55to 125 7601001FA
SNJ54LS151W
7601001FA NRND CFP W 16 1 TBD A42 N/ A for Pkg Type -55to 125 7601001FA
SNJ54LS151W
JM38510/01401BKA ACTIVE CFP W 24 1 TBD A42 N/ A for Pkg Type -55to 125 JM38510/ £ omnlas
01401BKA SR
JM38510/01401BKA ACTIVE CFP W 24 1 TBD A42 N/ A for Pkg Type -55to 125 JM38510/ £ omnlas
01401BKA SR
JM38510/07901BEA ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -55 to 125 JM38510/ q I
07901BEA
JM38510/07901BFA ACTIVE CFP W 16 1 TBD A42 N/ A for Pkg Type -551t0 125 JM38510/ T e
07901BFA
JM38510/30901B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N / A for Pkg Type -551t0 125 JM38510/ Samples
30901B2A - .



http://www.ti.com/product/SN54150?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54150?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54150?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54150?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54150?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS151?CMP=conv-poasamples#samplebuy
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Orderable Device Status Package Type Package Pins Package EcoPlan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
) Drawing Qty @ ®) (415)
JM38510/30901B2A ACTIVE LccC FK 20 1 TBD POST-PLATE N/ A for Pkg Type -55 to 125 JM38510/ o )
30901B2A
JM38510/30901BEA ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type 55 to 125 JM38510/ Samples
30901BEA 22mp-2
JM38510/30901BEA ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type -55 to 125 JM38510/ P—
30901BEA s
JM38510/30901BFA ACTIVE CFP w 16 1 TBD A42 N / A for Pkg Type 55 to 125 JM38510/
30901BFA s
JM38510/30901BFA ACTIVE CFP w 16 1 TBD A42 N / A for Pkg Type 55 to 125 JM38510/ P
30901BFA =
M38510/01401BKA ACTIVE CFP w 24 1 TBD A42 N / A for Pkg Type 55 to 125 JM38510/ Sarmnles
01401BKA e
M38510/01401BKA ACTIVE CFP w 24 1 TBD A42 N / A for Pkg Type 55 to 125 JM38510/ Sarmples
01401BKA J=mp e
M38510/07901BEA ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type 55 to 125 JM38510/
07901BEA J=mp e
M38510/07901BFA ACTIVE CFP W 16 1 TBD A42 N/ A for Pkg Type -55t0 125 JM38510/ R .
07901BFA J=mp e
M38510/30901B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N / A for Pkg Type -55t0 125 JM38510/ R .
30901B2A J=mp e
M38510/30901B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N / A for Pkg Type -55to0 125 JM38510/ o mnles
30901B2A J=mp e
M38510/30901BEA ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -55t0 125 JM38510/ o _
30901BEA
M38510/30901BEA ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type -55 to 125 JM38510/ Sarmples
30901BEA 22mp-2
M38510/30901BFA ACTIVE CFP w 16 1 TBD A42 N / A for Pkg Type -55 to 125 JM38510/ Samples
30901BFA 22mp-2
M38510/30901BFA ACTIVE CFP w 16 1 TBD A42 N / A for Pkg Type 55 to 125 JM38510/ P—
30901BFA '
SN54150J ACTIVE CDIP J 24 1 TBD call I N / A for Pkg Type 55 to 125 SN54150J
SN54150J ACTIVE CDIP J 24 1 TBD call Tl N / A for Pkg Type 55 to 125 SN54150J
SN54LS151J ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type 55 to 125 SN54LS151J

Eli';
=]
m
i
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http://www.ti.com/product/SN54LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54150?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54150?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54150?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54150?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS151?CMP=conv-poasamples#samplebuy
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Orderable Device Status Package Type Package Pins Package EcoPlan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ ®) (415)
SN54LS151J ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -551t0 125 SN54LS151J
Samples
SN54S151J ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type -55t0 125 SN54S151J
SN54S15J OBSOLETE CDIP J 14 TBD Call Tl Call Tl -55to 125
SN74150N ACTIVE PDIP N 24 15 Pb-Free CU NIPDAU N/ A for Pkg Type Oto 70 SN74150N Samples
(ROHS) = =
SN74150N ACTIVE PDIP N 24 15 Pb-Free CU NIPDAU N/ A for Pkg Type 0to 70 SN74150N Narnples
(ROHS) = =
SN74150NE4 ACTIVE PDIP N 24 15 Pb-Free CU NIPDAU N / A for Pkg Type 0to 70 SN74150N P ™
e
SN74150NE4 ACTIVE PDIP N 24 15 Pb-Free CU NIPDAU N / A for Pkg Type 0to 70 SN74150N Samples
(RoHS) e
SN74151AN OBSOLETE PDIP N 16 TBD Call Tl Call Tl Oto 70
SN74151AN OBSOLETE PDIP N 16 TBD Call TI Call Tl 0to 70
SN74LS151D ACTIVE SoIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 LS151 Samples
& no Sh/Br) = =
SN74LS151D ACTIVE SolIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 LS151 Samples
& no Sh/Br) E ]
SN74LS151DE4 ACTIVE SolIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 LS151
& no Sh/Br) E ]
SN74LS151DE4 ACTIVE SoIC D 16 40 Green (RoOHS  CU NIPDAU  Level-1-260C-UNLIM 0to 70 LS151
& no Sh/Br) E ]
SN74LS151DG4 ACTIVE SoIC D 16 40 Green (ROHS  CU NIPDAU  Level-1-260C-UNLIM 0to 70 LS151 Narnples
& no Sh/Br) E ]
SN74LS151DG4 ACTIVE SoIC D 16 40 Green (ROHS  CU NIPDAU  Level-1-260C-UNLIM 0to 70 LS151 Samples
& no Sh/Br) e
SN74LS151DR ACTIVE SoIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 LS151
& no Sh/Br) B
SN74LS151DR ACTIVE SoIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 LS151 T e
& no Sh/Br)
SN74LS151DRE4 ACTIVE SoIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 LS151 D
& no Sb/Br) s
SN74LS151DRE4 ACTIVE SOIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 LS151 Samples
& no Sh/Br) = =
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http://www.ti.com/product/SN54LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74150?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74150?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74150?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74150?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS151?CMP=conv-poasamples#samplebuy

I

www.ti.com

INSTRUMENTS

PACKAGE OPTION ADDENDUM

25-Sep-2013

Orderable Device Status Package Type Package Pins Package EcoPlan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ ®) (415)
SN74LS151DRG4 ACTIVE SoIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 LS151 T e
& no Sh/Br)
SN74LS151DRG4 ACTIVE SoIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 LS151 D
& no Sb/Br) s
SN74LS151J OBSOLETE CDIP 16 TBD Call Tl Call Tl Oto 70
SN74LS151J OBSOLETE CDIP 16 TBD Call Tl Call Tl 0to 70
SN74LS151N ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N/ A for Pkg Type 0to 70 SN74LS151N Samples
(ROHS) = =
SN74LS151N ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N / A for Pkg Type 0to 70 SN74LS151N Samples
(ROHS) = =
SN74LS151N3 OBSOLETE PDIP N 16 TBD Call Tl Call Tl 0to 70
SN74LS151N3 OBSOLETE PDIP N 16 TBD Call Tl Call Tl 0to 70
SN74LS151NE4 ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N/ A for Pkg Type 0to 70 SN74LS151N Samples
(ROHS) = =
SN74LS151NE4 ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N/ A for Pkg Type 0to 70 SN74LS151N
(ROHS) = =
SN74LS151NSR ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 74LS151 Samples
& no Sh/Br) B ]
SN74LS151NSR ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 74LS151 Samples
& no Sh/Br) E ]
SN74LS151INSRE4 ACTIVE SO NS 16 2000 Green (RoHS CUNIPDAU  Level-1-260C-UNLIM 0to 70 74LS151 Samples
& no Sh/Br) =
SN74LS151INSRE4 ACTIVE SO NS 16 2000 Green (RoHS CUNIPDAU  Level-1-260C-UNLIM 0to 70 74LS151
& no Sh/Br) - =
SN74LS151INSRG4 ACTIVE SO NS 16 2000 Green (RoHS CUNIPDAU  Level-1-260C-UNLIM 0to 70 74LS151 camples
& no Sh/Br) e
SN74LS151INSRG4 ACTIVE SO NS 16 2000 Green (RoHS CUNIPDAU  Level-1-260C-UNLIM 0to 70 74LS151 Samples
& no Sh/Br) B
SN74S151N ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N / A for Pkg Type Oto 70 SN74S151N T e
e
SN74S151N ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N / A for Pkg Type Oto 70 SN74S151N D
(RoHS) s
SN74S151N3 OBSOLETE PDIP N 16 TBD Call Tl Call Tl Oto 70
SN74S151N3 OBSOLETE PDIP N 16 TBD Call Tl Call Tl 0to 70
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http://www.ti.com/product/SN74LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74S151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74S151?CMP=conv-poasamples#samplebuy
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Orderable Device Status Package Type Package Pins Package EcoPlan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ @) (4/5)
SN74S151NE4 ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N/ A for Pkg Type Oto 70 SN74S151N
(RoHS) s
SN74S151NE4 ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU N / A for Pkg Type Oto 70 SN74S151N D
(RoHS) s
SNJ54150J ACTIVE CDIP J 24 1 TBD Call Tl N/ A for Pkg Type -55t0 125 5962-9558001QJ Samples
A 5 @
SNJ54150J
SNJ54150J ACTIVE CDIP J 24 1 TBD Call Tl N/ A for Pkg Type -55t0 125 5962-9558001QJ Samples
A 5 2
SNJ54150J
SNJ54150W ACTIVE CFP W 24 1 TBD A42 N / A for Pkg Type -55t0 125 5962-9558001QK
A 5 @
SNJ54150W
SNJ54150W ACTIVE CFP W 24 1 TBD A42 N/ A for Pkg Type -55to 125 5962-9558001QK Samples
A 5 2
SNJ54150W
SNJ54LS151FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N / A for Pkg Type -55t0 125 76010012A o mnles
SNJ54LS e
151FK
SNJ54LS151FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type -55to 125 76010012A
SNJ54LS s
151FK
SNJ54LS151J ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -55t0 125 7601001EA R rrales
SNJ54LS151 el
SNJ54LS151J ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type -551t0 125 7601001EA R rrales
SNJ54LS151) SR
SNJ54LS151W NRND CFP W 16 1 TBD A42 N / A for Pkg Type -551t0 125 7601001FA
SNJ54LS151W
SNJ54LS151W NRND CFP W 16 1 TBD A42 N/ A for Pkg Type -55t0 125 7601001FA
SNJ54LS151W
SNJ54S151FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N / A for Pkg Type -55t0 125 SNJ54S o
151FK s
SNJ54S151J ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type -55t0 125 SNJ54S151J
SNJ54S151W ACTIVE CFP W 16 1 TBD A42 N/ A for Pkg Type -551t0 125 SNJ54S151W Samples
SNJ54S15FK OBSOLETE LCCC FK 20 TBD Call Tl Call Tl -55t0 125
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http://www.ti.com/product/SN74S151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN74S151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54150?CMP=conv-poasamples#samplebuy
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http://www.ti.com/product/SN54150?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54LS151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S151?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/SN54S151?CMP=conv-poasamples#samplebuy
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty 0) (3) (415)
SNJ54S15J OBSOLETE CDIP J 14 TBD Call Tl Call Tl -55 to 125
SNJ54S15W OBSOLETE CFP W 14 TBD Call Tl Call Tl -55to 125

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MsL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF SN54150, SN54LS151, SN54S15, SN54S151, SN74150, SN74LS151, SN74S151 :
o Catalog: SN74150, SN74LS151, SN74S15, SN74S151
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o Military: SN54150, SN54L.S151, SN54S151

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Military - QML certified for Military and Defense Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
* —» =K e— P1—
% { I
iy’
& & & || 8o
x | l
A T {
Cavity (€ A0 P,
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v w Overall width of the carrier tape
P1 Pitch between successive cavity centers
E W1
TAPE AND REEL INFORMATION
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
SN74LS151DR SoIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
SN74LS151INSR SO NS 16 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS
At
4
-
// S
/\g\ /)i\
. 7
\ /
. P -
e e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74LS151DR SoIC D 16 2500 333.2 345.9 28.6
SN74LS151INSR SO NS 16 2000 367.0 367.0 38.0
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MECHANICAL DATA

MCDIO04A — JANUARY 1995 — REVISED NOVEMBER 1997

J (R-GDIP-T*¥)
24 PINS SHOWN

CERAMIC DUAL-IN-LINE PACKAGE

24

| S s Y s Y s Y s Y s Y s Y s Y s Y s Y O s |

13

O

| AN NN B NN NN N N [ U [ U [ S | U | S | S—

1 12
0.065 (1 65) AJ L Lens Protrusion (Lens Optional)
0.045 (1.14) 0.010 (0.25) MAX
0.090 (2,29) 0.175 (4,45)
> 0.060 (1,53) 0.140 (3,56)
v
ﬁT Seating Plane —
0.018 (0,46) MIN
v
4" 0.100 (2.59) 4" L 0.022 (0,56) — 0.125 (3,18) MIN
: ! 0.014 (0,36) 0.012 (0,30)
0.008 (0,20)
PINS ** 24 28 32 40
DIM NARR WIDE NARR WIDE NARR WIDE NARR WIDE
" MAX |0.624(15,85) |0.624(15,85) | 0.624(15,85) |0.624(15,85) | 0.624(15,85) |0.624(15,85) | 0.624(15,85) |0.624(15,85)
MIN  |0.590(14,99) |0.590(14,99) | 0.590(14,99) |0.590(14,99) | 0.590(14,99) |0.590(14,99) | 0.590(14,99) |0.590(14,99)
- MAX |1.265(32,13) |1.265(32,13) | 1.465(37,21) |1.465(37,21) | 1.668(42,37) | 1.668(42,37) | 2.068(52,53) |2.068(52,53)
MIN 1.235(31,37) [1.235(31,37) | 1.435(36,45) |1.435(36,45) | 1.632(41,45) | 1.632(41,45) | 2.032(51,61) |2.032(51,61)
. MAX |0.541(13,74) |0.598(15,19) | 0.541(13,74) |0.598(15,19) | 0.541(13,74) |0.598(15,19) | 0.541(13,74) |0.598(15,19)
MIN  |0.514(13,06) |0.571(14,50) | 0.514(13,06) |0.571(14,50) | 0.514(13,06) |0.571(14,50) | 0.514(13,06) |0.571(14,50)
4040084/C 10/97
NOTES: All linear dimensions are in inches (millimeters).

moow>

This drawing is subject to change without notice.
Window (lens) added to this group of packages (24-, 28-, 32-, 40-pin).

This package can be hermetically sealed with a ceramic lid using glass frit.
Index point is provided on cap for terminal identification.
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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
alaiaialaialia B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

W (R—GDFP—F16) CERAMIC DUAL FLATPACK

Base and Seating Plane

0.285 (7,24)
0.045 (1,14) e 29 \1het)
l’ 0.026 (0,66) 0.245 (6,22)
A i
| (2,03) — 0.006 (o,15)i|:
| 0.080 (2,03 0.004 (0,10
0.055 (1,40)

«—— 0.305 (7,75) MAX —»]

0.019 (0,48)

1 16 0.015 (0,38)
N\

| | ! |

0.050 (1,27)
0.430 (10,92)
0370 (9,40) | | | |

| | | 0.005 (0,13) MIN

4 Places
[ | [ ] l

8 9
0.360 (9,14 0.360 (9,14)
¢ 0.250 (6,35) > ¢ 0.250 (6,35) >

4040180-3/E 01/14

NOTES:  A. Al linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

This package can be hermetically sealed with a ceramic lid using glass frit.
Index point is provided on cap for terminal identification only.

Falls within MIL STD 1835 GDFP2-F16 and JEDEC MO-092AC

moomw

b TExAs
INSTRUMENTS

www.ti.com



MECHANICAL DATA

MCFP007 — OCTOBER 1994

W (R-GDFP-F24) CERAMIC DUAL FLATPACK
0.375 (9,53)
Base and Seating Plane 0.340 (8,64)
| | . l
[ 1
| | Mj:
I | 0.004 (0,10)
0.090 (2,29) | 0.395 (10,03) | 0.045 (1,14)
0.045 (1,14) 0.360 (9,14) 0.026 (0,66)
0.360 (9,14) : 0.360 (9,14)
¢ 0.240 (6,10) | | 0.240 (6,10)
1 24| 0019 0.48)
| - | _y 0.015(0,38)
[ | I 2N | |
| _3:&\_/_4%4:_ | 3
[ [ ] [ J
I I
[ ] [ 1 |
I I
[ | [ J
| ] —t |
I I 0.050 (1,27)
[ ] [T J
0.640 (16,26) ! !
0.490 (12,45) | i | | i J
| |
[ ] | | T |
[ [
| |
[ N [ J
| |
| |
[ L [ ]
| |
I | I I | | 0.030 (0,76)
— 0.015 (0,38)
L 7 T~ |
[ | | _/T _ |l : ]
12 30°TYP 13 T
1.115 (28,32)
0.840 (21,34)
4040180-5/B 03/95

NOTES: A. Alllinear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Falls within MIL-STD-1835 GDFP2-F24 and JEDEC MO-070AD

E

Index point is provided on cap for terminal identification only.

J@ TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



MECHANICAL DATA

FK (S*CQCC*N**) LEADLESS CERAMIC CHIP CARRIER
28 TERMINAL SHOWN
- 8 17 16 15 14 13 12 NO. OF A 5
TERMINALS
/e ™ o MIN MAX MIN MAX
19 11
20 0.342 | 0.358 | 0.307 | 0.358
20 10 (8,69) | (9,09) | (7,80) | (9,09)
o1 9 )8 0.4472 | 0.458 | 0.406 | 0.458
— (11,23) |(11,63) | (10,31) | (11,63)
22 8 an 0.640 | 0.660 | 0.495 | 0.560
A SQ . : (16,26) |(16,76) | (12,58) | (14,22)
59 0.740 | 0.761 | 0.495 | 0.560
24 6 (18,78 (19,32) | (12,58) |(14,22)
0.938 | 0.962 | 0.850 | 0.858
25 5
g 88 1193,83)|(24.43)| (21,6) | (21.,8)
84 1141 1.165 1.047 | 1.063
26 27 28 1 2 3 4 (28,99) [(29,59) | (26,6) | (27.0)
’ 0.080 (2,03)
0.064 (1,63)
£ 0020 (0,51) &

0.010 (0,25)

0045 (1,14)

0.035 (0,89)

A b

, , 0.045 (1,14)
0.022 (0.54) 4 # L*f 0.035 (0,89)

4040140/D 01/11

A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a metal lid.
D. Falls within JEDEC MS-004

wi3 TEXAS
INSTRUMENTS
www.ti.com



MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

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

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear 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 length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.

b TExAS
INSTRUMENTS
www.ti.com



MECHANICAL DATA

MPDI008 — OCTOBER 1994

N (R-PDIP-T**) PLASTIC DUAL-IN-LINE PACKAGE
24 PIN SHOWN

A

24 13
O P P P

) 0.560 (14,22)

0.520 (13,21)

NS S R e e e g e e g s my = e

1 12
0.060 (1,52) TYP

0.200 (5,08) MAX

0.610 (15,49)
0.020 (0,51) MIN —I 0.590 (14 99)
l Seating Plane
- v
0.100 (2.54) 0.125 (3,18) MIN 0°—15°
0.021 (0,53) >
==/ 0.010 (0,25
0.015 (0,38) | $| ( ) @| 0.010 (0,25) NOM
PINS **
24 28 32 40 48 52
DIM
A MAX 1.270 1.450 1.650 2.090 2.450 2.650
(32,26) | (36,83) | (41,91) | (53,09) | (62,23) | (67,31)
A MIN 1.230 1.410 1.610 2.040 2.390 2.590
(31,24) | (35,81) | (40,89) | (51,82) | (60,71) | (65,79)
4040053/B 04/95

NOTES: A. Alllinear dimensions are in inches (millimeters).
This drawing is subject to change without notice.
Falls within JEDEC MS-011

Falls within JEDEC MS-015 (32 pin only)

OCOow

{‘ TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



MECHANICAL DATA

D (R—PDSO—-G16) PLASTIC SMALL QUTLINE

0.394 (10,00)

0.386 (9,80)
PN
16 9
0.244 (6,20)
0.228 (5,80)
< - - - 0.157 (4,00)
\ 0.150 (3,80) AN

L LR ,

Pin 1

Index Area 0.050 (1,27) OOZO (©, 51;
\@\o.o (0,25 @]
/ \
[ \ \
\
v 0 % J\ /k
— 0.069 (1,75) Max 0. 004
0.010 (0,25) // .
0.005 (0,15)1 , \
A
\ t \ //\ | []0.004 (0,10)
Gauge Plane - == !
%D . x Seating Plane
0.010 (0,25) 0-8" N L7
~4
0.050 (1,27)
0.016 (0,40)
4040047-6/M 06 /11
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.
E. Reference JEDEC MS—012 variation AC.
w3 TExas
INSTRUMENTS

www.ti.com



MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

i I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone ¥ \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.




IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
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SN54160 THRU SN54163, SN54LS160A THRU SN54LS163A, SN54S5162,
SN54S163, SN74160 THRU SN74163, SN74LS160A THRU SN74LS163A,
SN745162, SN74S163 SYNCHRONOUS 4-BIT COUNTERS

SDLS060 — OCTOBER 1976 — REVISED MARCH 1988

‘160,°161,'LS160A.'LS161A . . . SYNCHRONQUS COUNTERS WITH DIRECT CLEAR
"162,°163,'LS162A,'LS163A,'S162,°S163 . . . FULLY SYNCHRONOUS COUNTERS

¢ |nternal Look-Ahead for Fast Counting SERIES 54°, 54LS' 54S’ ... J OR W PACKAGE
. . SERIES 74°. . . N PACKAGE
* Carry Output for n-Bit Cascading SERIES 74LS", 745" . . . D OR N PACKAGE
e Synchronous Counting (TOP VIEW)
¢ Synchronously Programmable ctr 1 Uss[D Vee
CLK[2 s[JRCO
* load Control Line Alls  1a{]0Qa
¢ Diode-Clamped Inputs 8+ 13[Jag
cls 2Q0c
TYPICAL e n[Jap
TYPICAL PROPAGATION MAXIMUM  TYPICAL ENP]7  10[JENT
TYPE TIME, CLOCK TO cLOCK POWER GND[Js _ 9[]LOAD
Q outPUT FREQUENCY DISSIPATION NC—-No internal connection
‘160 thru '163 14 ns 32 MHz 305 mw
'LS162A thru "LS163A 14 ns 32 MHz 93 mW
5162 and 'S163 9 ns 70 MHz 475 mw SERIES 54LS’, 545’ . . . FK PACKAGE

. (TOP VIEW)
description

These synchronous, presettable counters feature an in-
ternal carry look-ahead for application in high-speed
counting designs. The ‘160,'162,'LS160A,'LS162A,
and °‘S162 are decade counters and the
'161,'163,'LS161A,'LS163A, and 'S163 are 4-bit
binary counters. Synchronous operation is provided by
having all flip-flops clocked simuitaneously so that the
outputs change coincident with each other when so in-
structed by the count-enable inputs and internal gating.
This mode of operation eliminates the output counting
spikes that are normally associated with asynchronous
(ripple clock) counters, however counting spikes may
occur on the {RCO) ripple carry output. A buffered clock NC —No internal connection
input triggeys the four flip-flops on the rising edge of the -

32 12019

clock input waveform,

These counters are fully programmable; that is, the outputs may be preset to either level. As presetting is synchronous, set-
ting up a low level at the load input disables the counter and causes the outputs to agree with the setup data after the next
clock pulse regardless of the levels of the enable inputs. Low-to-high transitions at the load input of the "160 thru "163 should
be avoided when the clock is low if the enable inputs are high at or before the transition. This restriction is not applicable to
the 'LS160A thru ‘LS163A or ‘'S162 or ‘'S163. The clear function for the ‘160, '161,'LS160A, and 'LS161A is asynchronous
and a low level at the clear input sets all four of the flip-flop outputs low regardless of the levels of clock, load, or enable in-
puts. The clear function for the 162,"163,"LS162A,'LS163A, ‘S162, and 'S163 is synchronous and a low level at the clear in-
put sets all four of the flip-flop outputs low after the next clock pulse, regardless of the levels of the enable inputs. This syn-
chronous clear allows the count length to be modified easily as decoding the maximum count desired can be accomplished
with one external NAND gate. The gate output is connected to the clear input to synchronously clear the counter to 0000
(LLLL). Low-to-high transitions at the clear input of the '162 and "163 should be avoided when the clock is low if the enable
and load inputs are high at or before the transition.

PRODUCTION DATA information is current as of publication date. Copyright [1 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. EXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1



SN54160 THRU SN54163, SN54LS160A THRU SN54LS163A, SN54S5162,
SN54S163, SN74160 THRU SN74163, SN74LS160A THRU SN74LS163A,
SN74S162, SN74S163 SYNCHRONOUS 4-BIT COUNTERS

SDLS060 - OCTOBER 1976 — REVISED MARCH 1988

The carry look-ahead circuitry provides for cascading counters for n-bit synchronous applications without additional gating.
Instrumental in accomplishing this function are two count-enable inputs and a ripple carry output. Both count-enable inputs
(P and T) must be high to count, and input T is fed forward to enable the ripple carry output. The ripple carry output thus
enabled will produce a high-level output pulse with a duration approximately equal to the high-level portion of the Qa output.
This high-level overflow ripple carry pulse can be used to enable successive cascaded stages. High-to-low-level transitions at
the enable P or T inputs of the "160 thru ‘163 should occur only when the clock input is high. Transitions at the enable Por T
inputs of the ‘LS160A thru 'LS163A or ‘S162 and 'S163 are allowed regardless of the level of the clock input.

‘LS160A thru ‘LS163A,’S162 and ‘S 163 feature a fully independent clock circuit. Changes at control inputs (enable Por T, or
load) that will madify the operating mode have no effect until clocking occurs. The function of the counter (whether enabled,
disabled, loading, or counting} will be dictated solely by the conditions meeting the stable setup and hold times.

logic symbolst

160 161
) CTRDIV10 ' ' a CTRDIV16
(.:_L—ﬁ (—g‘rb' CT=0 C—L_R Wb' CT=0
LOAD f M1 LOAD —Ii M1
M2 (15} M2 (15)
(10} 13CT=9 RCO : {10 13CT=15 RCO
ENT G3 ENT YT G3
ENP Ga ENP G4
CLK 12) oy €5/2,3.4+ CLK 12 o €5/23,4+ .
{3) A (14) (3} (14}
A o 150 (1) ! — Qa A o 150 (1) 7 e Qa
4
8 12] Qg 8 (2] b Qp
(5) 12} (5) (12)
€ e 14] an % ¢ (4] TN
D — (8] —— Qp D (8] ————— Qp
162 163
CTRDIV10 0 CTRDIV 16
CLR D~ sereo CLR —@)—A 5CT=0
{0AD @I_D-—' M1 LOAD —E M
M2 (15} M2 (15)
109 130729 p=—— RCO (10) 713CT=15 p— RCO
ent B0 163 13CT=9 ENT —— 63
ene 1 a ENP m G4
CLK 2 C5/2,3.4+ CLK —b-LlCSIZ,JA*
(31 L e (3) 4 (14)
A (4 150 (1 ! {13} QA A {4) 150 1] ] (13) QA
B —— {21 Qg B — (2] Qg
(5) (12) (s) (12)
“ T 14) an X ¢ 6 4] an ¢
D (8] —— Qp D 18 ———ov- Qp

"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 packages.
>

Q’ TeXAS
INSTRUMENTS
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SN54LS160A THRU SN54LS163A, SN54S5162,
SN54S163, SN74LS160A THRU SN74LS163A,
SN745162, SN74S163 SYNCHRONOUS 4-BIT COUNTERS

SDLS060 — OCTOBER 1976 — REVISED MARCH 1988

logic symbols {continued)?

‘LS160A 1LS161A
CTRDIV10 CTRDIV16
TR L af cT=0 TR Lo creo
TOAD -@ﬁ M1 oA | M1
M2 (15) M2 (s
(10} 3CT=9 RCO (10} 3CT=15 p——— RCO
EnT ———] 63 enT ——]G3
ENP G4 ENP —————{ G4
cik 22— besizzar J cLK Lé‘csm,s,u
e [ = 0a A8 0% 0 = o
8 :;: 2! 2y 08 8 :;: 21 1z °
€ @ i ¢ ¢ T il K
D ——i 8] Qp D — (8} ———— O
‘1.S162A, 'S162 'LS163A, ‘S163
CTRDIV1IOD CTRDiIV16
&R L od scr-0 ar U esd scr-0
OAD ~lgtnd M1 (0AD — M1
' o 1™ ser- e "2 Reo a0 1™ acrets et RCO
ENT G3 ENT 63
ene I _{Ga ene L G4
CLK -Lé‘cwz;,u A CLK 2 €5/2,3.4+
a Ll 150 (1) L 0a a 150 {1) o4 Qa
B ™ 2 ag s & 2 2 og
(51 (12) (s) 12)
o} Ll TE ¢ % L] T
0 — (8] Qp o (8l %

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

‘9 TeEXAS
INSTRUMENTS
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SN54160, SN54162, SN74160, SN74162
SYNCHRONOUS 4-BIT COUNTERS

SDLS060 - OCTOBER 1976 — REVISED MARCH 1988

logic diagram (positive logic)

SN54160, SN74160 SYNCHRONOUS DECADE COUNTERS
SN54162, SN74162 synchronous decade counters are similar;

however the clear is synchronous as shown far the SN54163,
SN74163 binary counters at right.

—_— {9)
LOAD ﬁ% 14y

. +y @ Qa
j b CK
oATA A — EKCLR
T
—_/ »A{D'{ $—pck
(4) 1
DATA B K
O e
2
CLK 2 Dc
4
i 3 o (12) Qe
1
l: ) ] ——PpCK
(s) L
DATAC K
H o LR
11
p | i B Q ) Qp
[ ] ——P>CK
6 —
DATA D — :D Kerdf™

L
CLR (1) <DO v

(n

ENP l
T | -
EN (10) 1 ) %) aco

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

Q’ TeXAS
INSTRUMENTS

4 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN54161, SN54163, SN74161, SN74163
SYNCHRONOUS 4-BIT COUNTERS

SDLS060 — OCTOBER 1976 — REVISED MARCH 1988

logic diagram {positive logic)

LOAD

DATA A

DATA B

CLK

DATAC

DATAD

CLR

ENP
ENT

SN54163, SN74163 SYNCHRONOUS BINARY COUNTERS

SN54161, SN74161 synchronous binary counters a
however, the clear is asynchronous as shown for the SN54160,
SN 74160 decade counters at left. )

re similar;

9)
____D— (14)
{3)
"_ED,__. ) {13}
‘)—j \
1 ) ) —pCK
4)
‘ - IDL
(2) '
>
4
OO e
— 1] $——bcK
(5}
1 1D
4
"_L_D—D (11
i 3
1 J —
(6)
(1)
>
{7}
(15)

(10) l

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

Qg

RCO

‘9 TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 7526
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SN54LS160A, SN54LS162A, SN74LS160A, SN74LS162A
SYNCHRONOUS 4-BIT COUNTERS

SDLS060 - OCTOBER 1976 — REVISED MARCH 1988

logic diagram (positive logic)

SNS5S4LS160A, SN74LS160A SYNCHRONOQUS |
DECADE COUNTERS

SN541.S162A, SN74LS162A synchronous decade
counters are similar; however the clear is synchronous
“as.shown for the SN54LS163A, SN74LS163A binary ;
counters at right.

(2)
CLK o
iR (4} oc : > a {14) a
— {9 —ab CK
LOAD >4 | . oLa T H
enp — ) D, —
pataa —3 ,_/l
3
3 a {13) a
o CK
,_h CLR Q@
DATA B ) i/
rﬁ?
1 o a (12) 0c
. 0-~-<+CK
) 1 CLR O}
paTa ¢ —& i/ 7
D_ e 5 (11 a0
L ok
1 CLR O}
DATA D ._“”__._:D —
“‘-‘Dm (15)
1 ) RCO

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

Q’ TeXAS
INSTRUMENTS
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SN54LS161A, SN54LS163A, SN74LS161A, SN74LS163A
SYNCHRONOUS 4-BIT COUNTERS

SDLS060 — OCTOBER 1976 — REVISED MARCH 1988

logic diagram (positive logic)

CLK (2)

SNbH4LS163A, SN74LS163A SYNCHRONOUS

SN54LS161A, SN74LS161A
counters are similar;
asynchronous

SN74LS160A decade counters at left.

Do

BINARY COUNTERS

synchronous binary
however, the clear is;
as shown for the SNB54LS160A, "

b

a‘ﬁ%

i6AD -2

enp -2

ENT (10}

DATA A ]

DATA B @)

{13)

D Q Qg

f

o Q (14) oa
—ap CK
) a b-ﬁ

J

(5}

Ol

—] D Q (12)
] —p CK
—

DATA C

DATAD -—(6)—

-1

,__._1; ;j r— (11) ap

—a>CK

(15)
== RCO
Pin numbers shown are for D, J, N, and W packages.
‘9 TEXAS
INSTRUMENTS
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SN54S162, SN74S162
SYNCHRONOUS 4-BIT COUNTERS

SDLS060 - OCTOBER 1976 — REVISED MARCH 1988

logic diagram {positive logic)

SN545162, SN745162 SYNCHRONOUS DECADE COUNTER

cLk—2 D-.L

[0AD —2)
aj%j ZE——-—-——
paTA A3
4
| o olta
18 0—Q>CK_
a
pAaTA B—2
[
p a {13)
’—D"—j H b CK
a
oatac —2 :
(12)
D Q
»——D"j T ¢ CcK
a
T > 1
D
= O Lo
a
(15)
(7) :D‘

ENP
ENT
TTLD—_D_

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

Qg

Qp

RCO

Q’ TeXAS
INSTRUMENTS
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SN54S163, SN74S163
SYNCHRONOUS 4-BIT COUNTERS

SDLS060 — OCTOBER 1976 — REVISED MARCH 1988

logic diagram (positive logic)

SN54S163, SN745163 SYNCHRONOUS DECADE COUNTER

ck—2 {>

{oAD —2!
TR L.,D_.
pATA A —2
[
| o ol _q,
m > '}_‘ ?—Q D CK .
- hl
(4)
DATA 8
[
"—D‘*— I8 +-apCcK
1
paTA ¢ 2
L
1
.»—W ¢ CK
#D?D oh

pata o —& 1
o al——ap
»D"T L &b cK

7 y' - (1s) RCO

ol
—

ENP

ENT o)

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

‘9 TeEXAS
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SN54160, SN54162, SN54LS160A, SN54LS162A, SN54S5162,
SN74160, SN74162, SN74LS160A, SN74LS162A, SN74S5162
SYNCHRONOUS 4-BIT COUNTERS

SDLS060 - OCTOBER 1976 — REVISED MARCH 1988

160, "162, 'LS160A, 'LS162A, 'S162 DECADE COUNTERS
typical clear, preset, count, and inhibit sequences

Hlustrated below is the following sequence:
1. Clear outputs to zero (‘160 and 'LS160A are asynchronous; ‘162, .5162A, and '$162 are synchronous)
2. Preset to BCD seven
3. Count to eight, nine, zero, one, two, and three
4. Inhibit

_

-
]
>
[«}

-\
>

DATA

INPUTS j

L L
N D A

milm
RERRERR
NN
NERRERN

N
RRRRERR
RERRERN

|

|

|

|

/
o

O
-
x

ENP ; E [ E l————
ENT E E [ : L
s i L L

]

lgl
SRR AU Y N O W O
t’L

OUTPUTS ﬁ

SN

N
w
et e e B it Bttt R B

7 8 9 0 1

i | F——cour

SYNC PRESET

CLEAR
ASYNC

CLEAR

I

INHIBIT ———————»

==

Q’ TeXAS
INSTRUMENTS
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SN54161, SN54163, SN54LS161A, SN54LS163A, SN54S5163,
SN74161, SN74163, SN74LS161A, SN74LS163A, SN74S163
SYNCHRONOUS 4-BIT COUNTERS

SDLS060 — OCTOBER 1976 — REVISED MARCH 1988

161, 'LS161A, "163, 'LS163A, 'S163 BINARY COUNTERS

typical clear, preset, count, and inhibit sequences

Hlustrated below is the following sequence: )
1. Clear outputs to zero (‘161 and ‘LS161A are asynchronous; ‘163, 'LS163A, and "S163 are synchronous)
2. Preset to binary twelve
3. Count to thirteen, fourteen fifteen, zero, one, and two
4. Inhibit

LOAD ! l I
~ | e e e e —_—
A | : o
|
[ _— — — — — — — — — = —
8 | y
DATA ‘ _— —_— = = — — == = — —
inpuTs < i o
T 1
C___r| e e
|
o_| | [
\ | .
| \ \
Loy | [————
ENP | i ‘l
] 1
| | | 1
ENT | ] || i I
- | | : :
Qa 0 ! l l ] l !
l 3
t
- /1 /M !
QB____|.__| | r—]—_r:
ouTPUTS < ' |
Q ___ _1 I
t
! |
-/ 1
@ _1_a_ | | ‘
~ P [ |
f |
RCO | { | . ] l I
b 112 13 14 15 0 1 2!
l ' '.—-——— COUNT ! INHIBIT —
SYNC PRESET
CLEAR
ASYNC
CLEAR

{'} TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 11



SN54160 THRU SN54163, SN74160 THRU SN74163
SYNCHRONOUS 4-BIT COUNTERS

SDLS060 - OCTOBER 1976 — REVISED MARCH 1988

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT

INPUT

CLK:
ENT:
CLR, ENP:
A, B, C, D:

Req = 2.8 k2 NOM
Req = 2 k2 NOM
Req = 4 k{2 NOM

Req = 6 k{2 NOM

TYPICAL OF ALL QGUTPUTS

130 I NOM

Vce

OUTPUT

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

Supply voltage, V¢ (see Note 1)

Input voltage

Interemitter voltage (see Note 2)
Operating free-air temperature range: SNG64’ Clrcults
SN74’ Circuits

Storage temperature range

NOTES: 1.

Voltage values, except interemitter voltage, are with respect to network ground terminat.

7V
55V
55V

—55°C to 125°C
0°C to 70°C
—65°C to 150°C

2. This is the voitage between two emitters of a3 multiple-emitter transistor. For these circuits, this rating applies between the count
enable inputs P and T.

recommended operating conditions

SN54160, SN54161 | SN74160, SN74161
SN54162, SN54163 | SN74162, SN74163 | UNIT
MIN NOM MAX| MIN NOM MAX
Supply voltage, Vcc 4.5 5 55 | 4.75 5 5.25 \Y
High-level output current, IoH -800 —800 | nA
Low-level output current, IQ 16 16 | mA
Clock frequency, fejock s 0 25 0 25 [ MHz
Width of clock pulse, tw{clock) 25 25 ns
Width of clear pulse, ty(clear) 20 20 ns
Datainputs A, B,C, D 20 20
ENP 20 20
Setup time, tg, (see Figures 1 and 2) 5AD 25 25 ns
CLR! 20 20
Hold time at any input, tp ] 0 ns
Operating free-air temperature, Tp —55 125 0 70| °C

T This applies only for '162 and '163, which have synchronous clear inputs.

12
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SN54160 THRU SN54163, SN74160 THRU SN74163
SYNCHRONOUS 4-BIT COUNTERS

SDLS060 — OCTOBER 1976 — REVISED MARCH 1988

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

SN54160, SN54161 [SN74160, SN74161
PARAMETER TEST CONDITIONS? SNI54162, SN54163 | SN74162, SN74163 |UNIT
MIN TYPf MAX | MIN TYP} MAX
Viyq High-level input voitage 2 2 \"
VijL  Low-level input voltage 0.8 08| Vv
Vik Input clamp voltage Vec=MIN, [ =-12mA -1.6 -1.56 v
Voy High-level output voltage Vec=MIN. Viu=2V, 24 34 24 34 . \
Vi =08V, IgH =—800uA
VoL Low-level output voltage Vec =MIN, Vin =2V, 02 04 02 04| Vv
Vi =08V, IgL=16mA o
1y Input current at maximum input voltage Vee =MAX, V=55V 1 1 { mA
" High-level CLK or ENT Vee = MAX, V| =24V 80 80 A
input current Other inputs ’ 40 40
L Low-tevel CLK or ENT Vee = MAX, Vi =04V -3.2 -3.2 A
input current Other inputs —1.6 —1.6
10g  Short-circuit output current§ Vee = MAX —-20 —57 { —18 =57 | mA
'cCH Supply current, all outputs high Vce =MAX, See Note 3 59 85 59 94 | mA
lccL  Supply current, alt outputs fow Ve = MAX, See Note 4 63 91 63 101 [ mA

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

i:AI! typical values are at Ve =5V, Ta = 25°C.

§Not more than one output should be shorted at a time.
NOTES: 3. IgcH is measured with the load input high, then again with the joad input low, with all other inputs high and all outputs open.
4. lccL is measured with the clock input high, then again with the clock input fow, with all other inputs low and all outputs open,

switching characteristics, Vecc =5V, Ta = 256°C

FROM TO
PARAMETERY TEST CONDITIONS MIN  TYP MAX |UNIT
{tNPUT) (QUTPUT)
fmax 25 32 MHz
tPLH 23 35
CLK ns
PPHL RCO 23 35
tPLH CLK Any Cp = 15pF, 13 20 s
tPHL (LOAD input high) Q Ry = 4009, 15 23
tPLH CLK Any See Figures 1 and 2 17 25 ns
PHL {(LOAD input low} Q and Note 5 19 29
t 1" 16
PLH ENT RCO ns
tPHL 11 16
tPHL CLR Any Q 26 38 ns
fmax = Maximum clock frequency

tpLH = propagation delay time, low-to-high-level output
tpyL = propagation delay time, high-to-low-level output
NOTE 5:

Propagation delay for clearing is measured from the clear input for the *160 and * 161 or from the clock input transition for the *162 and "1 63.

{'3 TEXAS

INSTRUMENTS
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SN54LS160 THRU SN54LS163A, SN74LS160 THRU SN74LS163A
SYNCHRONOUS 4-BIT COUNTERS

SDLS060 - OCTOBER 1976 — REVISED MARCH 1988

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT
Vee
Req
INPUT
’

Data: Rgq = 25 k{1 NOM
CLK, ENT, LOAD: Req =10 k2 NOM
ENP: Rgq =20 k2 NOM
CLR {"LS160A, 'L.S161A): Req =20k NOM
CLR ('LS162A, 'LS163A): Req =10kl NOM

TYPICAL OF ALL OUTPUTS
-— Vee
120 S.NOM
QUTPUT

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

Supply voitage, Ve (see Note 7)

Inputvoltage . . . . . . . . . . . .. ...

Operating free-air temperature range: SN54LS’ Circuits
SN74LS’ Circuits

Storage temperature range «

NOTE 7: Voltage values are with respect to network ground terminal.

recommended operating conditions

7V
7V

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

SN54LS’ SN74LS’ UNIT
MIN NOM MAX | MIN NOM MAX

Vee Supply voltage 4.5 5 55 {4.75 5 5.25 \%
IOH High-level output current - 400 — 400 uA
oL Low:-level output current 4 8 mA
felock Clock frequency 0 25 0 25 MHz
twiclock) Width of clock pulse 25 25 ns
twictear} Width of clear puise 20 20 ns

Datainputs A, B,C, D 20 20

ENP or ENT 20 20
tsy Setup time, (see Figures 1 and 2) 2@ 20 20 ns

LOAD inactive state 20 20

Cir' 20 20

CLR inactive state 25 25
th Hold time at any input 3 ns
Ta Operating free-air temperature 55 125 0 70 °C

T This applies only for ‘L5162 and ‘.S163, which have synchronous clear inputs.

14
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SN54LS160 THRU SN54LS163A, SN74LS160 THRU SN74LS163A
SYNCHRONOUS 4-BIT COUNTERS

SDLS060 — OCTOBER 1976 — REVISED MARCH 1988

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

SN54LS’ SN74LS’
PARAMETER TEST CONDITIONST UNIT
MIN TYPI MAX |MIN TYPE maAX
ViH High-level input voltage 2 2 v
Vit Low-level input volitage : 0.7 08| Vv
ViKk Input ctamp voltage Voo = MIN, Iy =—18 mA -1.5 -15{ V
R Vee = MIN, ViH=2V,
Vo High-level output voltage 2.5 34 2.7 3.4 \Y
Vi = Vi max, gy = —400 A
Vec=MIN. 15 =ama 025 04 025 04
Vor Low-level output voltage ViH=2V, v
VjL = Vyi max loL =8 mA 0.35 0.5
Data or ENP 0.1 0.1
Input current
R LOAD, CLK, or ENT 0.2 0.2
l at maximum — - Vee=MAX, V=7V mA
. CLR ('LS160A, 'LS161A) 0.1 0.1
input voltage —
CLR {'LS162A, 'LS163A) 0.2 0.2
Data or ENP 20 20
High-level LOAD, CLK, or ENT 40 40
hy — Vee = MAX,  Vy=27V uA
input current CLR ('LS160A, "LS161A) 20 20
CLR ('LS162A, ‘'LS163A) 40 40
Data or ENP -0.4 -0.4
Low-level LOAD, CLK, or ENT -0.8 -0.8
he . — - Ve = MAX, V=04V mA
input current CLR ('LS160A, 'LS161A) —-0.4 -0.4
CLR {'LS162A, 'LS163A} —0.8 -0.8
10g  Short-circuit output current § Ve = MAX -20 —100 |20 —100| mA
IccH Supply current, all outputs high Vee = MAX, See Note 3 18 31 18 311 mA
tccL Supply current, all outputs low Vee = MAX, See Note 4 19 32 19 32] mA

tFor conditions shown as MIN or MAX, Use the appropria'te value specified under recommended operating conditions.
T All typical values are at Vo = 5V, Ta = 25°C.
$Not more than one output should be shorted at a time, and duration of the shortcircuit should not exceed one second,
NOTES: 3. IgcH is measured with the load input high, then again with the load input low, with all other inputs high and atl outputs open.
4. lccL is measured with the clock input high, then again with the clock input low, with ail other inputs low and all outputs open.

switching characteristics, Vcc =5V, TA=25°C

FROM TO
PARAMETERY TEST CONDITIONS MIN TYP MAX |UNIT
{INPUT) (OUTPUT)
fmax 25 32 MHz
20 35
IPLH CLK RCO ns
PHL o1 = 150 18 35
tPLH CLK Any HL = 2kg ‘ 13 24 |
tPHL {LOAD input high} Q L _f ’ 18 27
tPLH CLK Any See figures 13 24
— 1 and 2 and ns
tPHL (LOAD input low) Q 18 27
Note 8
tPLH 9 14
ENT RCO — ns
tPHL 9 14
tPHL CL Any Q 20 28 ns

{fmax = Maximum clock frequency
tpL 4 = propagation delay time, low-to-high-level output.
tpHL = propagation delay time, high-to-low-level output.
NOTE 8: Propagation delay for clearing is measured from the clear input for the 'LS160A and ‘LS161A or from the clock transition for the ‘LS162A and
‘LS163A.

‘9 TeEXAS
INSTRUMENTS
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SN54S162, SN54S5163, SN74S162, SN74S5163
SYNCHRONOUS 4-BIT COUNTERS

SDLS060 - OCTOBER 1976 — REVISED MARCH 1988

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL GUTPUTS
- Vee
Vee—e- — 50 2 NOM
]
20kQNOM |
(OPEN FOR CLOCK % -
AND DATA INPUTS)}
t
INPUT _—
OUTPUT

ENP or ENT inputs: Req=1.9 k2 NOM
CLK and Data inputs: Heq =28k NOM
Other inputs: Req = 3.5k NOM

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

Supply voltage, Ve (see Note 1) . . . . 0 . . L0 L L Lo 7V
Input voltage . . . e e oo ... ... ... bbyv
Interemitter voltage (see Note 2) L . . . .. .. . . . . .. bbHyVv
Operating free-air temperature range: SN54S162 SN543163 (see Note 10) .. . . .. ... -55Cto125°C
SN745162, SN74S163 ... . . . . . . ....... 0cw10cC
Storage temperature range . . . . . . . . . . . . . . . . . . . . . ....... -65Cto150°C
recommended operating conditions
SN54S162, SN54S163 | SN745162, SN745163 UNIT
MIN NOM  MAX MIN NOM  MAX
Supply voltage, Vo 45 5 5.5 a4.75 5 5.25 \
High-levet output current, loH -1 1 mA
Low:-level output current, g 20 20 mA
Ciock frequency, feiock ¢} 40 0 40 | MH.
Width of clock pulse, tw(clock) (high or low) 10 10 ns
Width of clear pulse, ty(clear) . 10 10 ns
Data inputs, A, B,C, D 4 : 4
ENPor ENT 12 12
LOAD 14 14
Setup tune, tg, (see Figure 4) oA " 12 ns
TOAD inactive-state 12 12
N CLR inactive-state 12 12
Release time, treipase (see Figure 4) ENP or ENT 4 4 ns
Datainputs A, B,C, D 3 3
Hold time, ty, (see Figure 4) LOAD v 0 ns
) ) CLR 0 0
Operating free-air temperature, T o (see Note 10) ) 55 125 4} 70 C
NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal

2. This 1s the voltage between two emitters ot a multiple emitter transistor. For these circuits, this rating applies tretween the count
erable inputs P and T.

10. An SN54S162 or SN54S163 in the W package operating at free air temperatures above 91 C requires a hea. 51k that provides a
thermal resistance from case to free-air, Rgca, of not more than 26°C/W.
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SN54S162, SN54S5163, SN74S162, SN74S163
SYNCHRONOUS 4-BIT COUNTERS

SDLS060 — OCTOBER 1976 — REVISED MARCH 1988

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

SN54S162 SN74S162
PARAMETER TEST CONDITIONS! SN54S163 SN745163 UNIT
MIN TYP MAX | MIN TYPE MAX
ViH High-level input voltage 2 2 \'
Vi Low-evet input voltage 0.8 08¢ VvV
Viy [nput clamp voltage Vee=MIN, {1 =—-18mA -1.2 -1.2| Vv
Vee=MIN, V=2V,
\% High-level output volta 25 3.4 27 34 \
OH Ti9 P % Vi =08V, lgy=—1mA
Vee =MIN, Viyg=2V,
Vor Low-level output voitage 0.5 05| V
ViL=08YV, lpgg=20mA Tt
7] Input current at maximum input voltage Vee = MAX, V=55V 1 1| mA
i 50
Ij4  High-level input current CLK 'and data inputs Vee = MAX, V=27V 50 uA
Other inputs -10 ~200 | —10 —200
L Low-level i ENT Vee = MAX, V=05V - il R
N ow-level input current Other inputs ceC . Vi . 2 3 m
los Short-circuit output current§ Vee - MAX -40 —-100 | -40 ~100 | mA
lcc  Supply current Vee = MAX 95 160 95 160 { mA
TFar conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
Al typical vatues are at Vee 5V, Ta 25C.
§Not more than one output should be shorted at a time, and duration of the short—circuit should not exceed one second.
switching characteristics, VCC =5V, Ta =25°C
PARAMETER FROM o TEST CONDITIONS MIN TYP MAX |UNIT
{INPUT) (OUTPUT)
frax 40 70 MH2
14 25
PLH
CLK RCO - ns
tPHL CL 15pF, 17 25
Ry =280 %, 8 15
PLH CLK Any Q L . n
tPHL See Figures 1, 3, and 4 10 15
10 15
1 .
i ENT RCO o B
PHL
¢ fnax =tmaximum clock frequency
tp 1 =propagation delay time, low to high tevel output
tp L = propagation delay time, high to low level output

{'} TeEXAS
INSTRUMENTS
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SN54160 THRU SN54163, SN54LS160A THRU SN54LS163A, SN54S5162,
SN54S163, SN74160 THRU SN74163, SN74LS160A THRU SN74LS163A,
SN74S162, SN74S163 SYNCHRONOUS 4-BIT COUNTERS

SDLS060 - OCTOBER 1976 — REVISED MARCH 1988

PARAMETER MEASUREMENT INFORMATION

l"‘w(clock)"l
! I
CLK
INPUT
' |
'o—o‘—tpLH I"—’:—"l»'-’HL |
i | (measureattnyq) | | {measure at t,42) |
I ' I I
L —\| | —~ — — Vou
ouTPUT
Qa | Viref | Vet :
! £
l I 55 | VoL
| oot — tPHL ‘0—’1— PPLH
| | | {measure at tp+4) | {measure at th+3)
| [ I !
A\
| ! ' | ' o
ouTPUT v Vv
Qg I I ref ' ref
| £¢ _— e —_ — = )
' ! v | _ - — Vou
| L——‘— tPHL P———-—o{»— tPLH
| I {measure at tn+g) | {measure at tn44g)
| | | |
A\
| ‘ | l | OH
QUTPUT
Q¢ | | Vref | Vref
£¢ ' —_— ——
! , £4 — - — - Vo
I
"——"—‘PHL = tPLH
| | (measure at th+10 I (measure at t4+g)
I \ of tny16)
| (See NoteB) | VoH
ouTPUT I I
Qp | | Vet Vref
{¢ - - -
| [ v); _— oL
[‘_.T— tPLH I‘_’f_ tPHL
| ! | {measure at t4+10
i | orth+1g) (See Note B)
______ eV
| | - OH
RCO Vref Vref
.34 VoL

VOLTAGE WAVEFORMS

>

NOTES: A. The input pulses are supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, Zgye = 50 2;
for ‘160 thru ‘163, t, <10 ns, ty < 10ns; for 'LS160A thru'LS163At, < 15 ns, 1y < 6 ns; and for 'S162, 'S163, t; < 2.5 ns,
14 € 2.5 ns. Vary PRR to measure f ;.
B. Outputs Qp and carry are tested at 10 for'160,'162,‘LS160A,'LS162A.and ‘'S162, and at tn, 1g for “161, ‘163,°LS161A,
'LS163A, and 'S163, where t, is the bit time when all outputs are low. _
C. For “160 thru ‘163, 'S162, and ‘S163, Vef = 1.5 V: for 'LS160A thru 'LS163A, Vet = 1.3 V.

FIGURE 1-SWITCHING TIMES

Q’ TeXAS
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SN54160 THRU SN54163, SN54LS160A THRU SN54LS163A,
SN74160 THRU SN74163, SN74LS160A THRU SN74LS163A,
SYNCHRONOUS 4-BIT COUNTERS

SDLS060 — OCTOBER 1976 — REVISED MARCH 1988

PARAMETER MEASUREMENT INFORMATION

KAY

CLK INPUT
‘160, ‘LS160A
‘161, 'LS161A

CLR
INPUT

LOAD
INPUT

DATA INPUTS
A,B,C,and D

|
|
l
|
i
I
|
I
|
i
f
|
!
|
l

—= oL be— |
| | VOH
Q OUTPUTS ! |
161, LS161A Vief I Vref
Qp and Qp QUTPUTS |
160, ‘LS160A ) VoL
—*| tPHL :‘—

VOH
Qg and Qc OUTPUTS

160, ‘LS160A Vref

VoL

ENP or
ENT

VOH

RCO

!
|
|
|
!
|
|
|
I
[
!
!
: Vi

| oL

CLK INPUT
162, 'LS162A
163, 'LS163A

VoH
Q OUTPUTS

1
|

4

|

163, 'LS163A 1
Qp and Qp OUTPUTS :
|

—=

'162, 'LS162A
tpHL le— }4—0:— tp_H (measure at th42 OF th4)

/—-——————‘———'"’—VOH

| |
/
Qg and Q¢ OUTPUTS
\"
‘162, "LS162A Vret 7{_ ref

VOLTAGE WAVEFORMS
NOTES: A. The input pulses are supplied by generators having the following characteristics: PRA < 1 MHz, duty cycle < 50%, Zy,¢ = 50 «Qu
for ‘160 thru ‘163, t, < 10 ns, ty < 10 ns; and for 'LS160A thru ‘LSTE€3A, t; < 15 ns, 4 < 6 ns,
B. Enable P and enable T setup times are measured at tn,q.
C. For 160 thru *163, Vi of = 1.6 V; for ‘LST60A thru 'LS163A, Vygf = 1.4 V.

FIGURE 2—SWITCHING TIMES

{'} TeEXAS
INSTRUMENTS
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SN54S162, SN54S5163, SN74S162, SN74S5163
SYNCHRONOUS 4-BIT COUNTERS

SDLS060 - OCTOBER 1976 — REVISED MARCH 1988

PARAMETER MEASUREMENT INFORMATION

e e — — —_——— — — -3V
ENT 1.5V 1.5V
INPUT 1 '
! ' : | oV .
{ lo—— PHL —
le— tpH —of h
4
| —— —VoH
RCO 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS
NOTES: A. The input pulse is supplied by a generator having the following characteristics: t, ~. 25 ns, t; = 2.5 ns, PRR - 1 MHz, duty

cycle <. 50%, Z5,¢ ¥ 50 §1.
B. tp g and tpyy from enabile T input to carry output assurme that the counter is at the maximum count (Qp and Qp high tor
'S162, all Q outputs high for ‘'S163). .

FIGURE 3—PROPAGATION DELAY TIMES FROM ENABLE T INPUT TO CARRY OUTPUT
je— twiclock) —

t*— twiclock) —e4 |
| | |
|

3v
CLK
INPUT |
—_—— — -0V
| } i
f— tsy —ed fo——  Lu |
| (active state) be— th —= {inactive state) | l
! | 3v
iy [ | | !
INPUT ] 1.5V ' 1.5V : :
—_—_———_—— — — — — — ———_ e — — 0V
| T i [
bo—— tw(clear) — i“-— tey - f— 'tsu
| (active state) ot o (inactive state)
' |
—_ |
LOAD 15V I
INPUT |
P— tsu -—-J
: e
| |
DATA INPUTS |
A B C and D 1.5v
>
ENP or
ENT
VOLTAGE WAVEFORMS
NOTE A: The input pulses are supplied by generators having the following characteristics: t," 25 0s, 4 25ns, PRR - 1 MH/, duty
cycle © 50", Z45,, = 50 §2.

FIGURE 4—PULSE WIDTHS, SETUP TIMES, HOLD TIMES, AND RELEASE TIME

Q’ TeXAS
INSTRUMENTS
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SN54160 THRU SN54163, SN54LS160A THRU SN54LS163A, SN54S5162,
SN54S163, SN74160 THRU SN74163, SN74LS160A THRU SN74LS163A,
SN745162, SN74S163 SYNCHRONOUS 4-BIT COUNTERS

SDLS060 — OCTOBER 1976 — REVISED MARCH 1988

TYPICAL APPLICATION DATA

This application demonstrates how the ripple mode carry circuit {Figure 1) and the carry-look-ahead circuit {Figure 2) can be
used to implement a high-speed N-bit counter. The ‘160, 162, ‘LS160A, 'LS162A, or 'S162 will count in BCD and the ‘161,
‘163, ‘LS161A, ‘LS163A, or ‘'S163 will count in binary. When additional stages are added the fpax decreases in Figure 1,
but remains unchanged in Figure 2. :

N-BIT SYNCHRONOUS COUNTERS

INPUTS INPUTS INPUTS INPUTS
LDA B C D LDA B C D LDA B C D toa s co |
H = COUNT Note 1
- S— e
L = DISABLE ENP ENP ENP ENP
H = COUNT
— ]CO RCO ENT RCO NT RCO }—»
L = DISABLE ENT ENT €
"—>CK —p CK b cx b CK
CLR Qp Qg Q¢ Qp CLR Qp Qg Q¢ Qp CLR Qp Qg Q¢ Qp CLR Qa Qg Q¢ Qp
CLR I I I T
OUTPUTS OUTPUTS OUTPUTS OUTPUTS
CLK >

fmax = 1/(CLK to RCO tpy gy} + {ENT to RCO t py ) (N-2} + (ENT tgy,)

FIGURE 1

TO MORE-
> SIGNIFICANT
STAGES

{'} TeEXAS
INSTRUMENTS
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SN54160 THRU SN54163, SN54LS160A THRU SN54LS163A, SN54S5162,
SN54S163, SN74160 THRU SN74163, SN74LS160A THRU SN74LS163A,
SN74S162, SN74S163 SYNCHRONOUS 4-BIT COUNTERS

SDLS060 - OCTOBER 1976 — REVISED MARCH 1988

= COUNT
= DISABLE

= COUNT
= DISABLE

TYPICAL APPLICATION DATA

"
INPUTS INPUTS INPUTS INPUTS
LDA B C D LDA B C D tDA B C D twasco J
Note 1
e ENP ENP EnP
—enT RCO ENT RCO ENT RCO ENT RCO b—»
—> CK b CK D CK b CK

CLR Qa Qg Q¢ Qp

CLR Qa Qg O¢ Qp

CLR Q4 Qg Qc Qp

CLR Qp Qg Q¢ Qp

]

[

!

J

CLR

A —

OUTPUTS

A —

OuUTPUTS

e —

OUTPUTS

|

e —

QUTPUTS

CLK

fmMAX = 1/(CLK to RCO tpp ) + {ENP tgy)

FIGURE 2

TO MORE-
>SIGNIFICANT
STAGES

>
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i} Texas PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 14-Jul-2012
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
* —» =K e— P1—
% { I
iy’
@ ’@ @ Bf l
A T {
Cavity (€ A0 P,
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v w Overall width of the carrier tape
P1 Pitch between successive cavity centers
E W1
TAPE AND REEL INFORMATION
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
SN74LS161ADR SoIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
SN74LS161ANSR SO NS 16 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1
SN74LS163ADR SOIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
SN74LS163ANSR SO NS 16 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1

Pack Materials-Page 1



i3 Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 14-Jul-2012
TAPE AND REEL BOX DIMENSIONS
,/”?/
4
// S
/\g\‘ /}#\
. 7
- //' "\.\ 7
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74LS161ADR SoIC D 16 2500 333.2 345.9 28.6
SN74LS161ANSR SO NS 16 2000 367.0 367.0 38.0
SN74LS163ADR SOIC D 16 2500 333.2 345.9 28.6
SN74LS163ANSR SO NS 16 2000 367.0 367.0 38.0

Pack Materials-Page 2



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46C and to discontinue any product or service per JESD48B. Buyers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All
semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale supplied at the time
of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components which meet ISO/TS16949 requirements, mainly for automotive use. Components which
have not been so designated are neither designed nor intended for automotive use; and Tl will not be responsible for any failure of such
components to meet such requirements.
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Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications
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SN54174, SN54175, SN54LS174, SN54LS175, SN54S174, SN54S175,
SN74174, SN74175, SN74LS174, SN74LS175, SN745174, SN74S175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

SDLS068A — DECEMBER 1972 — REVISED OCTOBER 2001

174,°LS174,°S174 ... HEX D-TYPE FLIP-FLOPS
‘175, 'LS175,°S175 .. . QUADRUPLE D-TYPE FLIP-FLOPS

e ’174,°LS174, 'S174 Contain Six Flip-Flops
with Single-Rail Outputs

e 175, 'LS175, "'S175 Contain Four Flip-Flops

SN54174, SN54LS174, SN54S174 ... J OR W PACKAGE
SN74174 . .. N PACKAGE
SN74LS174, SN745174 ... D OR N PACKAGE

; ] (TOP VIEW)
with Double-Rail Qutputs & O el vee
® Three Performance Ranges Offered: See 1002 1sdsa
Table Lower Right ip0s 1 ep
' - 20+ 130sD
e Buffered Clock and Direct Clear Inputs 22s 12[dsa
e Individual Data Input to Each Flip-Flop sols nPap
N ‘ a7 10 aa
e Applications include: enolls o[ ck

Buffer/Storage Registers
Shift Registers
Pattern Generators

SN54LS174, SN54S174 . . . FK PACKAGE
(TOP VIEW)

description

These monolithic, positive-edge-triggered  flip-flops

utilize TTL circuitry to implement D-type flip-flop logic.

1D{] 4 18 []6D
All have a direct clear input, and the ‘175, 'LS175, and 2pl 5 17(]5D
'S$175 feature complementary outputs from each flip- Ncll 6 16 [|NC
flop. 20[l7 15 (Js5Q
3pils 14 [J4p

Information at the D inputs meeting the setup time
requirements is transferred to the Q outputs on the
positive-going edge of the clock pulse. Clock triggering
occurs at a particular voltage level and is not directly
related to the transition time of the positive-going pulse.
When the clock input is at either the high or low level,
the D input signal has no effect at the output.

---
Q0o x
mZ2Z 4
5] (&)

10 111213

®
<

SN54175, SN54LS175, SN548175 . . . J OR W PACKAGE

SN74175 ... N PACKAGE

SN74LS175, SN745175 . .

. D OR N PACKAGE

{TOP VIEW)
These circuits are fully compatible for use with most cirr UssDvee
TTL circuits. 102 1sJ4a
FUNCTION TABLE ISEZ ::%:g
{(EACH FLIP-FLOP) Os 3
INPUTS OUTPUTS 2D 0 12 i 3D
CLEAR cLock D | a at 2046 11li3aQ
L X x| L H 2al]7 10[]3a
H oMl e L enolds  sflcik
H 1 tl L H
s - X ‘00 9o SN541S175, SN54S175 . . . FK PACKAGE

H = high level (steady state)

L = low level (steady state)

X = irrelevant

t = transition from low to high level

Qg = the level of Q before the indicated steady-state
input conditions were established.

T =175, 'LS175, and 'S175 only

{TOP VIEW)

TYPICAL TYPICAL
MAXIMUM POWER
TYPES
CLOCK DISSIPATION
FREQUENCY PER FLIP-FLOP

‘174,175 35 MHz 38 mw
‘LS174, 'LS175 40 MHz 14 mwW
‘5174, ‘8175 110 MHz 75 mW NC -~ No internal connection

PRODUCTION DATA information is current as of publication date. Copyright 0 2001, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
Jard warranty. Production pr ing does not r ily include
testing of all parameters.
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SN54174, SN54175, SN54LS174, SN54LS175, SN54S174, SN54S175,
SN74174, SN74175, SN74LS174, SN74LS175, SN74S174, SN74S175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

SDLS068A — DECEMBER 1972 — REVISED OCTOBER 2001

logic symbols T

‘174 ‘175
—_— {1 —
CLR -(-9)—5 R IR LUN SN
CLK -L-—>C1 cLx 2 am
L C
D :Z)) 1D 2) 1Q 1D (4) . (2 1Q
2 15 :3; 2Q 2L 1
0 (11) (10) sa 2p L2 o 2
4ap 7o) 4Q s 6 o5
% he 3 412 o
6D 6Q 1) 55
o 113 [ 05 49
;.(14_) 44
TThese 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 packages.
logic diagrams (positive logic)
‘174, 'LS174, 'S174 175, 'LS175, 'S175
2
1D 3) 1D ) 1Q 1D 4 10 (2"10
——Qﬁ c1 : ——> C1
3y, __
—Jq R R b— 1@
4 (5)
20 & 1D 2Q 20 B 1D @ 20
> C1 —> C1
o r R bl%oa
{6 (7N
s & 1D 30 3p 112 0 oo
> C1 —O>C1
1)
AR 4 R O(—) 3Q
10
ap A1 D { )40 ap 113 0 as
o> C1 ~of>C1
(14) _
r R
cLock —‘SLDO—— R 4a
crean U
13
sp 13 [0 a2 o
+‘—o> C1
—R
(14) {15)
6D 1D 6Q
—or>C1
~ cLock 9) gR

CLEAR —”’—cDo—A

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

Q’ TeEXAS
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2 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN54174, SN54175, SN54LS174, SN54LS175, SN54S174, SN54S175,
SN74174, SN74175, SN74LS174, SN74LS175, SN745174, SN74S175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

SDLS068A — DECEMBER 1972 — REVISED OCTOBER 2001

schematics of inputs and outputs
SN54174, SN54175, SN74174, SN74175

EQUIVALENT OF ALL INPUTS TYPICAL OF ALL OUTPUTS
- v
Req NOM
INPUT _—
OUTPUT

Clock, D: Req =8 k&2 NOM
Clear: Rgq =4 kQ NOM

SN54L.5174, SN54LS175, SN74L.S174, SN74LS175
EQUIVALENT OF ALL INPUTS TYPICAL OF ALL OUTPUTS

INPUT -

OUTPUT

Clock: Rgq = 23 k2 NOM
Clear, D: Rgq = 28 ki2 NOM

SN54S174, SN54S175, SN745174, SN74S175
EQUIVALENT OF ALL INPUTS TYPICAL OF ALL OUTPUTS

—_——vVv
50 2 ¢ cc
Ve - NOM 3
2.8k

NOM

INPUT —_

OUTPUT

{'} TEXAS
INSTRUMENTS
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SN54174,

SN54175, SN74174, SN74175

HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

SDLS068A — DECEMBER 1972 — REVISED OCTOBER 2001

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, V¢ (see Note 1)

Input voltage

Operating free-air temperature range: SN54174, SN54175 Circuits

Storage temperature range . . . . e e e
NOTE 1: Voltage values are with respect to network ground terminal.

SN74174, SN74175 Circuits

o e e

recommended operating conditions

7V
.. . BBV
~55°C t0 125°C
. 0°Cto70°C
—65°C to 150°C

SN54174, SN54175 | SN74174,SN74175 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 55 | 4.75 5 5.25 \Y
L High-level output current, g —800 -800 | HA
Low-level output current, lg 16 16 | mA
Clock frequency, fejock 0 25 0 25 | MHz
Width of clock or clear pulse, tyy, 20 20 ns
Setup time, tgy Data input 20 20 ns
Clear inactive-state 25 25 ns
Data hold time, ty 5 5 ns
Operating free-air temperature, T p —55 125 0 70| °C

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

PARAMETER TEST CONDITIONS? MIN TYPT MAX| UNIT
V|4 High-level input voltage 2 \%
ViL Low-level input voltage 0.8 \
Vik Input clamp voltage Vee=MIN,  11=-12mA -1.5 \
. Vee=MIN, Vig=2V,
VoH High-level output voltage 24 3.4 \%
ViL=08V, IgH=-800uA
Vee=MIN,  Vig=2V,
Vol Low-level output voltage 0.2 0.4 \
ViL=08V, lgL=16mA
h Input current at maximum input voltage Vee=MAX, V=556V 1 mA
l|H  High-level input current Ve =MAX, V=24V 40| wuA
Il Low-level input current Ve =MAX, V=04V —-1.6| mA
. SN54' -20 -57
! Short-circuit output current§ Vee = MAX mA
os P cc SN7a”_ [ —18 57
1 S ly current \ MAX, See Note 2 174 2 65 mA
u u =
cCc pply cc , 175 30 45

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device

type.

Tan typical values are at Voo =5V, Tp = 25°C,

§Not more than one output shouid be shorted at a time.

NOTE 2: With all outputs open and 4.5 V applied to all data and clear inputs, Igc is measured after a momentary ground, then 4.5 V, is
applied to clock.

switching characteristics, Vcc =5V, Ta =25°C

1

PARAMETER

TEST CONDITIONS

MIN  TYP MAX|UNIT

fmax

Maximum clock frequency

tPLH

Propagation delay time, low-to-high-level output from clear
(SN54175, SN74175 only)

PHL

Propagation delay time, high-to-low-level output from clear

tPLH

Propagation delay time, low-to-high-level output from clock

tPHL

Propagation delay time, high-to-low-level output from clock

CL = 15pF,
Ry =400 Q,
See Note 3

25 35 MHz

16 25 ns

23 35 ns

20 30 ns

24 35 ns

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

‘5’ TeEXAS
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SN54LS174, SN54LS175, SN74LS174, SN74LS175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

SDLS068A — DECEMBER 1972 — REVISED OCTOBER 2001
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Voo (seeNote 1) . . L L o o o L Lo oo o e 7V
fnputvoltage . . . . L L L L o L e e e e e e e e e e e e e e e e e 7V
Operating free-air temperature range: SN54LS174, SN54LS175 Circuits . . . . . . . . . . —565°C to 125°C

SN74LS174, SN74LS175 Circuits . . .". . . . . . . . . 0°Cto70°C
Storage temperature range . . . . . . . . . . . 4 e e e e e e e e . .. . ... —B5°Ct0150°C

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

recommended operating conditions

SN54LS174 SN74LS174
SN541.8175 SN74LS175 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve 4.5 5 551 4.75 5 525 V
High-level output current, Ign —-400 —400( uA
Low-level output current, Ig_ 4 8] mA
Clock frequency, foiock 0 30 0 30| MHz
Width of clock or clear pulse, ty, 20 20 ns
Setup time, tg, . Data ?nput. 20 20 ns
Clear inactive-state 25 25 ns

Data hold time, tp, 5 5 ns
Operating free-air temperature, T o ~55 125 0 70| °C

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

SN54L8174 SN74L8174
PARAMETER TEST CONDITIONST SN5415175 SN74LS175 _ [uniT
MIN TYPT MAX |MIN TYPI MAX
ViH High-level input voltage 2 2 A
ViL Low-level input voltage 0.7 08| Vv
Vik Input clamp voltage Ve = MIN, Iy = =18 mA —1.5 -1.5 V
Vee = MIN, ViH=2V,
VoH  High-level output voltage ce IH 25 35 27 35 \
ViL = ViLmax, IgH = —400 nA )
‘ Vee = MiN, ViH=2V, | =4 mA 0.25 0.4 0.25 0.4
VoL  Low-level output voltage VCC_ IH oL \
IL = VL max loL =8mA 0.35 0.5
Input current at
h . . Vec=MAX, V=7V 0.1 0.1 mA
maximum input voltage
HH High-level input current Vee=MAX, V=27V 20 201 mA
e Low-level input current Vec=MAX, V=04V -0.4 -0.4| mA
10s Short-circuit output current § Vee = MAX -20 -100| —20 ~100] mA
‘L8174 16 26 16 26
lce Supply current Vce = MAX, See Note 2 15175 » 8 . 8 mA

'For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
FAl typical values are at Ve =5 V, Ty = 25°C.

SNot more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.

NOTE 2: With all outputs open and 4.5 V applied to all data and clear inputs, Icc is measured after a momentary ground, then4.5 V, is
applied to clock.

switching characteristics, Vecc =5V, Ta = 25°C

‘LS174 ‘LS175
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX |[MIN TYP MAX

fmax Maximum clock frequency 30 40 30 40 MHz
tp|_H Propagation delay time, low-to-high-level output from clear Cp = 15pF, 20 30 ns
tpH 1 Propagation delay time, high-to-low-level output from clear RL =2k, 23 35 20 30| ns
tpLH Propagation delay time, low-to-high-level output from clock See Note 3 20 30 13 25! ns
tpH L Propagation delay time, high-to-low-level output from clock 21 30 16 25| ns

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

{'} TEXAS
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SN54S5174, SN54S5175, SN74S174, SN74S175
HEX/QUADRUPLE D-TYPE FLIP-FLOPS WITH CLEAR

SDLS068A — DECEMBER 1972 — REVISED OCTOBER 2001

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

Supply voltage, V¢ (see Note 1)

Input voltage

Operating free-air temperature range: SN545174, SN545175 Circuits

Storage temperature range

SN745174, SN74S175 Circuits

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

recommended operating conditions

7V
55V

—55°C to 125°C
0°C to 70°C
—65°C to 150°C

SN54S174, SN545175 | SN74S174, SN74S5175 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve 4.5 5 55 | 4.75 5 6.26 \
High-level output current, igH -1 -1 mA
Low-level output current, lg 20 20 | mA
Clock frequency, fclock o] 75 0 75 | MHz
. Ciock 7 7
Pulse width, ty al o 10 ns
ear
. Data input. 5 5
Setup time, tg, - - ns
Clear inactive-state 5 5
Data hold time, ty, 3 3 ns
Operating free-air temperature, T p —~55 125 0 70 °C

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

PARAMETER TEST CONDITIONST MIN  TYPE MAX |UNIT

ViH High-level input voltage 2 v

Vi Low-leve! input voitage 08| V

VIK input ctamp voltage Vee=MIN, I =-18mA —-1.21 V

VoH High-level output voltage Vec=MIN, Vi =2V, SN5AS 25 34 \Y
ViL=08YV, Igyu=—1mA SN74s’ 27 34

VoL Low-level output voltage Vec =MIN, Vi =2V, 05| Vv
ViL=0.8YV, IgL=20mA

h Input current at maximum input voltage Vee=MAX, Vp=55V 1| mA

Il High-level input current Vee = MAX, Vy=27V 50 wA

I Low-level input current Vee =MAX, V=05V -2 mA

los Short-circuit output current Vee = MAX —40 ~100 | mA

‘174 90 144
lcc  Supply current Ve = MAX, See Note 2 178 o % mA

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommendad operating conditions for the applicable device

ty pe.

:FAII typical valuesare at Voo =5V, Ta = 25°C.

8 Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
NOTE 2: With all outputs open and 4.5 V applied to all data and clear inputs, icc is measured after a momentary ground, then 4.5V, is

applied to clock.

switching characteristics, Vgc =5V, Ta =25°C

PARAMETER TEST CONDITIONS | MIN  TYP MAX |UNIT
frax Maximum clock frequency 75 110 MHz
Propagation delay time, low-to-high-level Q output from clear
tPLH pagati Y 9 P CL = 15pF, 10 15 ns
{SN54S175, SN74S175 only) Ry =280 9
tpH|. Propagation delay time, high-to-low-level Q output from clear s L Note 3 ! 13 22 ns
ee Note
tpLH Propagation delay time, low-to-high-level output from clock 8 12 ns
tpHy| Propagation time, high-to-low-leve! output from clock 115 17 ns

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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PACKAGING INFORMATION
Orderable Device Status (¥ Package Type Package Pins Package Qty Eco Plan @ Lea_d/_ MSL Peak Temp (3) Samples
Drawing Ball Finish (Requires Login)
JM38510/01702BEA OBSOLETE CDIP J 16 TBD Call TI Call TI Replaced by
JM38510/30107BEA
JM38510/01702BFA OBSOLETE CFP w 16 TBD Call T Call TI Replaced by
JM38510/30107BFA
JM38510/07105BEA ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type Purchase Samples
JM38510/07105BFA ACTIVE CFP W 16 1 TBD A42 N / A for Pkg Type Purchase Samples
JM38510/07106BEA ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type Purchase Samples
JM38510/30106B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type Purchase Samples
JM38510/30106BEA ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type Purchase Samples
JM38510/30106BFA ACTIVE CFP W 16 1 TBD A42 N / A for Pkg Type Purchase Samples
JM38510/30107B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type Purchase Samples
JM38510/30107BEA ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type Purchase Samples
JM38510/30107BFA ACTIVE CFP w 16 1 TBD A42 N / A for Pkg Type Purchase Samples
JM38510/30107SEA ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type Purchase Samples
JM38510/30107SFA ACTIVE CFP W 16 1 TBD A42 N / A for Pkg Type Purchase Samples
SN54175J OBSOLETE CDIP J 16 TBD Call Tl Call Tl Replaced by SN54L.S175J
SN54LS174J ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type Purchase Samples
SN54LS175J ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type Purchase Samples
SN54S174J ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type Purchase Samples
SN54S175J ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type Purchase Samples
SN74174N OBSOLETE PDIP N 16 TBD Call Tl Call TI Replaced by SN74LS174N
SN74175N OBSOLETE PDIP N 16 TBD Call Tl Call Tl Samples Not Available
SN74175N3 OBSOLETE PDIP N 16 TBD Call TI Call TI Samples Not Available
SN74LS174D ACTIVE SOIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74LS174DE4 ACTIVE SOIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74LS174DG4 ACTIVE SoIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74LS174DR ACTIVE SoIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
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Orderable Device status (¥ Package Type Package Pins  Package Qty Eco Plan @ Lead/ MSL Peak Temp @ Samples
Drawing Ball Finish (Requires Login)
SN74LS174DRE4 ACTIVE SoIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74LS174DRG4 ACTIVE SOIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74LS174J OBSOLETE CDIP J 16 TBD Call Tl Call Tl Samples Not Available
SN74LS174N ACTIVE PDIP N 16 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type Purchase Samples
SN74LS174N3 OBSOLETE PDIP N 16 TBD Call TI Call Tl Samples Not Available
SN74LS174NE4 ACTIVE PDIP N 16 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type Purchase Samples
SN74LS174NSR ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74LS174NSRE4 ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74LS174NSRG4 ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74LS175D ACTIVE SOIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74LS175DE4 ACTIVE SOIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74LS175DG4 ACTIVE SOIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74LS175DR ACTIVE SoIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74LS175DRE4 ACTIVE SoIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74LS175DRG4 ACTIVE SoIC D 16 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74LS175J OBSOLETE CDIP J 16 TBD Call Tl Call Tl Samples Not Available
SN74LS175N ACTIVE PDIP N 16 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type Purchase Samples
SN74LS175N3 OBSOLETE PDIP N 16 TBD Call Tl Call Tl Samples Not Available
SN74LS175NE4 ACTIVE PDIP N 16 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type Purchase Samples
SN74LS175NSR ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74LS175NSRE4 ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
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Orderable Device Status @ Package Type Package Pins  Package Qty Eco Plan @ Lead/ MSL Peak Temp @ Samples
Drawing Ball Finish (Requires Login)
SN74LS175NSRG4 ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74S174J OBSOLETE CDIP J 16 TBD Call Tl Call Tl Samples Not Available
SN74S174N NRND PDIP N 16 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type Samples Not Available
SN74S174N3 OBSOLETE PDIP N 16 TBD Call Tl Call Tl Samples Not Available
SN74S174NE4 NRND PDIP N 16 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type Samples Not Available
SN74S175D ACTIVE SOIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74S175DE4 ACTIVE SOIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)
SN74S175DG4 ACTIVE SoIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Purchase Samples
& no Sh/Br)

SN74S175DR OBSOLETE SOIC D 16 TBD Call Tl Call Tl Samples Not Available
SN74S175N ACTIVE PDIP N 16 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type Purchase Samples
SN74S175N3 OBSOLETE PDIP N 16 TBD Call Tl Call Tl Samples Not Available

SN74S175NE4 ACTIVE PDIP N 16 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type Purchase Samples
SNJ54175J OBSOLETE CDIP J 16 TBD Call Tl Call Tl Replaced by SNJ54LS175J
SNJ54175W OBSOLETE CFP W 16 TBD Call Tl Call Tl Replaced by SNJ54L.S175W

SNJ54LS174FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type Purchase Samples

SNJ54LS174J ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type Purchase Samples

SNJ54LS174W ACTIVE CFP W 16 1 TBD A42 N / A for Pkg Type Purchase Samples

SNJ54LS175FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type Purchase Samples

SNJ54LS175] ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type Purchase Samples

SNJ54LS175W ACTIVE CFP W 16 1 TBD A42 N / A for Pkg Type Purchase Samples

SNJ54S174FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type Purchase Samples
SNJ54S174J ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type Purchase Samples

SNJ54S174W ACTIVE CFP W 16 1 TBD A42 N / A for Pkg Type Purchase Samples

SNJ54S175FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type Purchase Samples
SNJ54S175J ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type Purchase Samples

SNJ54S175W ACTIVE CFP W 16 1 TBD A42 N/ A for Pkg Type Purchase Samples

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.
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LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sh/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TlI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MsL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF SN54175, SN54LS174, SN54LS175, SN54LS175-SP, SN54S174, SN545175, SN74175, SN74LS174, SN74LS175, SN74S174,
SN74S175:
o Catalog: SN74175, SN74LS174, SN74LS175, SN54LS175, SN74S174, SN74S175

o Military: SN54175, SN54L.S174, SN54LS175, SN54S174, SN54S175

o Space: SN54LS175-SP

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
o Military - QML certified for Military and Defense Applications

o Space - Radiation tolerant, ceramic packaging and qualified for use in Space-based application
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
s |+ KO [¢—P1—
OO0 006 0O T
& © ’H Bo W
Reel X | — l
Diameter
Cavity +I A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
—f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O OO0 O OO0 O O?——Sprocket Holes
1
I
v ® e
4--9--A
Q3 1 Q4 User Direction of Feed
%
T
N
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
SN74LS174DR SoIC D 16 2500 330.0 16.4 6.5 10.3 21 8.0 16.0 Q1
SN74LS174NSR SO NS 16 2000 330.0 16.4 8.2 105 25 12.0 | 16.0 Q1
SN74LS175DR SOIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
SN74LS175NSR SO NS 16 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS
,/”?/
4
// S
/\g\‘ /}#\
. 7
- //' "\.\ 7
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74LS174DR SoIC D 16 2500 333.2 345.9 28.6
SN74LS174NSR SO NS 16 2000 346.0 346.0 33.0
SN74LS175DR SOIC D 16 2500 333.2 345.9 28.6
SN74LS175NSR SO NS 16 2000 346.0 346.0 33.0
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in TI data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DLP® Products www.dlp.com Communications and www.ti.com/communications
Telecom

DSP dsp.ti.com Computers and www.ti.com/computers
Peripherals

Clocks and Timers www.ti.com/clocks Consumer Electronics www.ti.com/consumer-apps

Interface interface.ti.com Energy www.ti.com/energy

Logic logic.ti.com Industrial www.ti.com/industrial

Power Mgmt power.ti.com Medical www.ti.com/medical

Microcontrollers microcontroller.ti.com Security www.ti.com/security

RFID www.ti-rfid.com Space, Avionics & www.ti.com/space-avionics-defense
Defense

RF/IF and ZigBee® Solutions  www.ti.com/lprf Video and Imaging www.ti.com/video
Wireless www.ti.com/wireless-apps

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2010, Texas Instruments Incorporated
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SN74LS260

Dual 5-Input NOR Gate

Vee
[14] [1s] [s2] [u] [ao] [6] [e]
[ L
1
L] (2] B3] Lo L] [e] (2]
GND
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 4.75 5.0 5.25 \
Ta Operating Ambient 0 25 70 °C
Temperature Range
loH Output Current — High -04 mA
loL Output Current — Low 8.0 mA
0 Semiconductor Components Industries, LLC, 1999 1
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ORDERING INFORMATION

Device Package Shipping
SN74LS260N 14 Pin DIP 2000 Units/Box
SN74LS260D 14 Pin 2500/Tape & Reel
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SN74LS260

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Vi Input HIGH Voltage 20 v Guaranteed Input HIGH Voltage for
All Inputs

0.8 Guaranteed Input LOW Voltage for
VL Input LOW Voltage \% Al Inputs
VK Input Clamp Diode Voltage -0.65 | -15 \% Vee = MIN, [y =-18 mA

VCC = M'N, IOH = MAX, VIN = VIH
VoH Output HIGH Voltage 2.7 35 \% or Vy,_per Truth Table
0.25 0.4 \Y; loL = 4.0 mA Vee = Vee MIN,
VoL Output LOW Voltage ViN=VLorViy
0.35 0.5 \% loL =8.0 mA per Truth Table

20 HA Vee = MAX, Vin=2.7V
IiH Input HIGH Current

0.1 mA Vee = MAX, Vin=7.0V
I Input LOW Current -0.4 mA Vce = MAX, ViN=0.4V
los Short Circuit Current (Note 1) -20 —100 mA Vce = MAX

Power Supply Current
lec Total, Output HIGH 4.0 mA | Ve = MAX
Total, Output LOW 55

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second.

AC CHARACTERISTICS (Ta = 25°C)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tpLH Turn-Off Delay, Input to Output 5.0 15 ns Vec=5.0V
tPHL Turn-On Delay, Input to Output 6.0 15 ns CL=15pF

http://onsemi.com

2




SN74LS260

PACKAGE DIMENSIONS

N SUFFIX
PLASTIC PACKAGE
CASE 646-06
JUJU U U L L ISSUEM N?TEDSI:I\AENSIONING AND TOLERANCING PER ANSI
m - Y14.5M, 1982.

2. CONTROLLING DIMENSION: INCH.

3. DIMENSION L TO CENTER OF LEADS WHEN
B FORMED PARALLEL.
O * 4. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
{r. TRTRTETEY '17( 5. ROUNDED CORNERS OPTIONAL.
INCHES MILLIMETERS
A | DIM[ MIN [ MAX [ MIN [ MAX
A | 0715 [ 0770 | 1816 | 18.80
—»|Fle— L B | 0240 [ 0260 | 6.10 [ 6.60
C | 0145 [ 0185 | 369 | 4.69
\ X D [ 0015 [ 0021 | 038 | 053
11 F | 0040 | 0070 | 102 | 178
c G 0.100 BSC 254 BSC
S | H | 0052 [ 0095 | 132 | 241
|| J [ 0008 [ 0015 020 038
K [ 015 [ 0135 [ 292 [ 343
SEATING R |
PLANE _J L_ Lk 3 \_/ L~ rIJl 0,@ 0'311000 7j 7st7o
—>1H G D1apL M N | 0015 | 0039 | 038 | 101

& 0.13(0.005) |® |

D SUFFIX
PLASTIC SOIC PACKAGE
CASE 751A-03

ISSUE F NOTES:

. DIMENSIONING AND TOLERANCING PER ANSI

— Y14.5M, 1982.

. CONTROLLING DIMENSION: MILLIMETER.

. DIMENSIONS A AND B DO NOT INCLUDE
MOLD PROTRUSION.

14 8 MAXIMUM MOLD PROTRUSION 0.15 (0.006)

PER SIDE.
—-B-| p7pL /J\ . DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
[©]0250010®[8 @]

© . PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT
HHHH MAXIMUM MATERIAL CONDITION.,

_>| G |<_ _J L_ MILLIMETERS INCHES
F

MIN MAX MIN | MAX
8.55 8.75 | 0337 | 0.344
3.80 400 | 0150 | 0.157
1.35 175 | 0.054 | 0.068
0.35 049 | 0014 | 0.019
0.40 125 | 0.016 | 0.049
1.27BSC 0.050 BSC
0.19 0.25 | 0.008 | 0.009
0.10 0.25 | 0.004 | 0.009
0° 7° 0° 7°
5.80 6.20 | 0.228 | 0.244
0.25 050 | 0.010 | 0.019

g

=)
-
-
-
-
-
-
w N

b

3

=4
=

\
-—Eﬁﬂﬁﬂﬁﬁﬁﬁ_‘[ 1 v
G —>H<— D14pL K K|\/| \/—EJ

PLANE |0.25(0.010®[T[B ®[AB|

;U‘szt_-c.‘:'noom)>|
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ON Semiconductor and \.J are trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC reserves the right to make changes
without further notice to any products herein. SCILLC makes no warranty, representation or guarantee regarding the suitability of its products for any particular
purpose, nor does SCILLC assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability,
including without limitation special, consequential or incidental damages. “Typical” parameters which may be provided in SCILLC data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be
validated for each customer application by customer’s technical experts. SCILLC does not convey any license under its patent rights nor the rights of others.
SCILLC products are not designed, intended, or authorized for use as components in systems intended for surgical implantinto the body, or other applications
intended to support or sustain life, or for any other application in which the failure of the SCILLC product could create a situation where personal injury or
death may occur. Should Buyer purchase or use SCILLC products for any such unintended or unauthorized application, Buyer shall indemnify and hold
SCILLC and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable
attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim
alleges that SCILLC was negligent regarding the design or manufacture of the part. SCILLC is an Equal Opportunity/Affirmative Action Employer.

PUBLICATION ORDERING INFORMATION

North America Literature Fulfillment : ASIA/PACIFIC: LDC for ON Semiconductor — Asia Support
Literature Distribution Center for ON Semiconductor Phone: 303-675-2121 (Tue—Fri 9:00am to 1:00pm, Hong Kong Time)
P.O. Box 5163, Denver, Colorado 80217 USA Toll Free from Hong Kong 800-4422-3781
Phone: 303-675-2175 or 800-344-3860 Toll Free USA/Canada Email : ONlit—asia@hibbertco.com
Fax: 303-675-2176 or 800-344-3867 Toll Free USA/Canada .
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N. American Technical Support : 800-282-9855 Toll Free USA/Canada Phone : 81-3-5487-8345
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SN54390, SN54L.S390, SN54393, SN54LS393
SN74390, SN74LS390, SN74393, SN74LS393
DUAL 4-BIT DECADE AND BINARY COUNTERS

SDLS107 — OCTOBER 1976 — REVISED MARCH 1988

SN54390, SN54LS390 . . . J OR W PACKAGE

e Dual Versions of the Popular '90A, ‘LS90 SN74390 . N PACKAGE

and '93A, 'LS93

SN74LS390 . . . D OR N PACKAGE

390, 'LS390. .. Individual Clocks for A and B (TOP VIEW)
Flip-Flops Provide Dual +~ 2 and + 5 Counters 1ckA [T Thel Ve
‘393, ‘'LS393. . . Dual 4-Bit Binary Counter 1ICLR[J2  1s5[J2CKA
with Individual Clocks 10a0s 1a[J2CLR
1ckB[Ja  13[J20a
All Have Direct Clear for Each 108 (s  12[]2ckB
4-Bit Counter 1ocs  11]]208
Dual 4-Bit Versions Can Significantly Improve égg E; 12 ] igg
System Densities by Reducing Counter Package
0,
Count by 50% SN54LS390 . . . FK PACKAGE
Typical Maximum Count Frequency . .. 35 MHz {TOP VIEW)
- o« § (3} §
Buffered Outputs Reduce Possibility of Collector § 3298
Commutation o § v e
3 21
104 [] 4 18([j 2CLR
o 1CKB I 5 17(] 204
description NC 6 16(] NC
108 07 15[} 2cKB
1Qc ()8 14{] 2Qp
Each of these monolithic circuits contains eight 9 10 111213
master-siave flip-flops and additional gating to imple- =aVam Vo Voo
ment. two individual four-bit counters in a single 'C_?% % gc’é"

package. The ‘390 and ‘LS390 incorporate dual
divide-by-two and divide-by-five counters, which can
be used to implement cycle lengths equal to any
whole and/or cumulative multiples of 2 and/or 5 up

SN54393, SN54LS393 . .. J OR W PACKAGE

SN74393 ... N PACKAGE
SN74LS393...D OR N PACKAGE

to divide-by-100. When connected as a bi-quinary (TOP VIEW)
counter, the separate divide-by-two circuit can be 1ia Usaf vee
used to provide symmetry (a square wave) at the final 1CLR E; ::E]] 2A
output stage. The ‘393 and ‘LS393 each comprise 1132 da A ;g:R
two independent four-bit binary counters each having 1ac Os 10f) 208
a clear and a clock input. N-bit binary counters can 1ap Qe o[ 20¢
be implemented with each package providing the GND O7 s 200

capability of divide-by-256. The ‘390, ‘'LS390, ‘393,
and ‘LS393 have parallel outputs from each counter
stage so that any submultiple of the input count

SN54LS393 . . . FK PACKAGE

frequency is available for system-timing signals. (TOP VIEW)
Series 54 and Series 54LS circuits are characterized ;f', < O 8«
for operation over the full military temperature range
of =65°C to 125°C; Series 74 and Series 74LS 321
circuits are characterized for operation from 0°C 104 |J4 18 (] 2CLR
to 70°C. NC [15 17[] NC
10g U6 16 (] 204
NCc 7 15 [j NC
10c {8 14 |] 20
o1y
00U 0V
oz2900
-0 N N

NC - No internal connection

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. I EXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright [0 1988, Texas Instruments Incorporated



SN54390, SN54L.S390, SN54393, SN54LS393
SN74390, SN74LS390, SN74393, SN74LS393
DUAL 4-BIT DECADE AND BINARY COUNTERS

SDLS107 — OCTOBER 1976 — REVISED MARCH 1988

FUNCTION TABLES ‘393, 'LS393
‘390, 'LS390 ‘390, ‘LS390 COUNT SEQUENCE
BCD COUNT SEQUENCE BI-QUINARY (5-2) (EACH COUNTER)
(EACH COUNTER) (EACH COUNTER) counT OUTPUT
(See Note A':UT (See N;:;— EDUT ap Oc Og Qa
COUNT out COUNT 0 L L L L
Qp Q¢ QO QA Qa Qp Qc Qg 1 L L L H
[v] L L L L 4] L L L L 2 L L H L
1 L L L H 1 L L L H 3 L L H H
2 L L H L 2 L L H L 4 L OH L L
3 L L H H 3 L L H H 5 L H L H
4 L H L L 4 L H L L 6 L H H L
5 L oHoLoH 5 HoL L L 7 L H H H
6 L H H L 6 H L L H 8 H L L L
7 L H H H 7 H L H : 9 H L L H
8 HoLoLot 8 HoL H 10 H L H L
9 H L L H 9 HoH L L 11 H L H H
NOTES: A. Output Qp is connected to input B for B8CD count. 12 H H [ L
B. Output Qp is connected to input A for bi-quinary 13 H H L H
count.
C. H = high level, L = low level. 14 H H H L
15 H H H H
logic diagrams (positive logic) logic symbolst
‘390, ‘LS390 ‘390, 'LS390
CTR
.18 Qa3 13 g:wur el cre
INPUT A op T N =
(1 DIvV2 (3
CLEAR ICKA——L20 + 104
Y oIvE o 5 _10p
(5, 11} e cr{ —2—ac
a,12) O |—g— OUTPUT Py MLLINENS
INPUT B - Qg
Qg CTR
cLear | | 2Rt Jereo
L. PN T ) LT
6, oiVE g
19 outPut 0o
Qc ac kel . m{ e
— T 2 f——20p
ac HA
CLEAR
7 ‘393, 'LS393
(7,
Qp 9 suTPUT CTROIVIE . @ 10
% 1ctr—2—cr-0 - A
b T 108
{ Gpfe (n e o 10¢
@ CLEAR A—=—Ep+ N T
CLEAR 14)
INPUT _D° (11
12) ———20a
LR 00 g
\ (9)
uﬂh @

tThese 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 packages.

Q’ TeXAS
INSTRUMENTS

2 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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DUAL 4-BIT DECADE AND BINARY COUNTERS

SDLS107 — OCTOBER 1976 — REVISED MARCH 1988

logic diagrams (continued) ‘393, 'LS393

(3.1 outpuT
Qa

Q
(1,13) A
INPUTA "~ b7

CLEAR
Y
Qg |2 19 outPuT
Qg
P T
CLEAR
¢
{5,9) ouTpPUT
L T
T
CLEAR
7
Qp (6, 8) oUTPUT
Qp
T
( , CLEAR
CLEAR (2,12
INPUT DC ¥
Pin numbers shown are for D, J, N and W packages.
schematics of inputs and outputs 1390, 393
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
Vece -
Req == Vece
100 2 NOM
INPUT - -
OUTPUT
INPUT Req NOM
A (‘390)...... 3k
B (‘390)...... 15k
A (393)...... 3k
Any clear . ..... 8 k2

‘LS390, ‘'LS393

EQUIVALENT OF EACH EQUIVALENT OF EACH
A AND B INPUT CLEAR INPUT TYPICAL OF ALL OUTPUTS
Vee -- Vee p—— = --——¢— Vee
Req 18 k2 NOM 120 2 NOM
INPUT - INPUT -- ="
OUTPUT
INPUT Req NOM )
A ('LS390)......... 43kQ
B ('LS390)......... 2.7k
A ('LS393)......... 43kQ

{'} TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3
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DUAL 4-BIT DECADE AND BINARY COUNTERS
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, V¢ (see Note 1)
Input voltage . . . .

Operating free-air temperature range: SN54390, SN64393 . . . .
SN74390,SN74393 . . . .

Storage temperature range . . .

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

recommended operating conditions

7V
55V

. —55°Cto 125°C

0°C to 70°C

. —65°Cto 150°C

SN54390 SN74390
SN54393 SN74393 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 55 | 4.75 5 525| V
High-level output current, loH —800 —800 | uA
Low-level output current, 1o 16 16 | mA
A input 0 25 V] 25
Count frequency, fcount B input o >0 o > MHz
A input high or low 20 20
Pulse width, t,y B input high or low 25 25 ns
Clear high 20 20
Clear inactive-state setup time, tg, 25} 25} ns
Operating free-air temperature, Tp —55 125 0 70 | °C

} The arrow indicates that the falling edge of the clock pulse is used for reference.

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

PARAMETER TEST CONDITIONST 390 393 UNIT
MIN TYPE MAX [ MIN TYPT MmAX
ViH4  High-level input voltage 2 2 Vv
ViL  Low-level input voltage 0.8 08)] V
Vik Input clamp voltage Ve =MIN, 1lj=—-12mA -1.5 -15{ V
VoH High-level output voltage Vee = MIN. - Vi =2V, 24 34 24 34 Y
ViL=0.8V, IpH=-—800uA
VoL Low-level output voltage Vee=MIN,  Vig=2V, 02 04 02 04| v
ViL=0.8V, lgL=16mAfS
T Input current at Voo = MAX, V=55V 1 1] ma
maximum input voltage
Clear 40 40
hH High-level input current Input AjVeec=MAX, V=24V 80 80 | uA
Input B 120
Clear ~1 —1
he Low-level input current Input A | Voo = MAX, V=04V -3.2 —3.2 | mA
Input B —4.8
log  Shortcircuit output current§ Vee = MAX SNS4’ -20 —87 | —20 =57 mA
SN74’ —18 —57 | —-18 —-57
lcc  Supply current Vee = MAX, See Note 2 42 69 38 64 | mA

T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
* All typical values are at Voc = 5V, Tp = 25°C.

§ Not more than one output should be shorted

at a time.

1 The Qp outputs of the ‘390 are tested at Ig. = 16 mA plus the limit value for I|_for the B input. This permits driving the B input while maintaining

full fan-out capability.

NOTE 2: Igc is measured with all outputs open, both clear inputs grounded following momentary connection to 4.5 V, and all other inputs

grounded.

Q’ TeXAS
INSTRUMENTS
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switching characteristics, Vcc =5V, TA =25°C

FROM TO ‘390 ‘393
R TE TEST CONDITIONS UNIT
PARAMETER (INPUT) (OUTPUT) MIN TYP MAX | MIN TYP MAX
A Q 25 35 25 35
fmax E MHz
B Qg 20 30

t 12 20 12 20

PLH A Qa ns
PHL 13 20 13 20

tPLH A Qg of ‘390 C=15pF, 37 60 40 60 ns
tPHL Qp of ‘393 Ry =400 2, 39 60 40 60
t See Note 3 13 21

PLH B Qg ns
tPHL and 14 21

i 4 3

tPLH 8 ac Figure 1 2 9 ns
tPHL 26 39
t 13 21

PLH B QD ns
tPHL 14 21
tPHL Clear Any 24 39 24 39 ns

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

{'} TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 5



PARAMETER MEASUREMENT INFORMATION

DUAL 4-BIT DECADE AND BINARY COUNTERS

SN74390, SN74LS390, SN74393, SN74LS393
SDLS107 — OCTOBER 1976 — REVISED MARCH 1988

SN54390, SN54L.S390, SN54393, SN54LS393
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DUAL 4-BIT DECADE AND BINARY COUNTERS
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vec (see Note 1) . . . . . . v . i i e e e e e e e e e e e e e e e e e e 1YV
Clear input voltage . . . + v v v v e e e e e e e e e e e e e e e e e e e e e e e e eIV
Any A or B clock input voltage . . . e e e e e e e e e e e . .. 55V
Operating free-air temperature range: SN54LS390 SN54L5393 e e e e e e e e e e —55 Cto 125°C

SN74LS390,SN74LS393 . . . . . . . . . . . ... 0°C to 70°C
Storage temperature range . . . e e e e e e e e .. .....-65Cto150°C

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

recommended operating conditions

SN54LS390 SN74LS3%0
SN541L.8393 SN74L8393 UNIT
MIN NOM MAX [ MIN NOM MAX
Supply voitage, Vcg 4.5 5 5.5 | 4.75 5 5.25 \")
High-leve! output current, loH —400 —400 | uA
Low-level output current, 1o 4 8| mA
Count frequency, feount A lnput 0 2 0 2 MHz
B input 0 125 0 12,5
A input high or low 20 20
Pulse width, t, B input high or low 40 40 ns
Clear high 20 20
Clear inactive-state setup time, tg, 254 25 ns
Operating free-air temperature, T a —55 125 [¢] 70| °C

¥ The arrow indicates that the falling edge of the clock pulse is used for reference.

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

SN54LS’ SN74LS’
PARAMETER TEST CONDITIONS T UNIT
MIN TYPT MAX|MIN TYPf MAX
Viy High-level input voltage 2 2 \
ViL Low-level input voltage 0.7 08| V
Vi Input clamp voltage Vge = MIN, I} =—=18 mA -15 -15| V
Ve = MIN, Vig=2V,
VoH High-level output voltage cc IH 25 3.4 2.7 34 \")
ViL = ViLmax, lgH = —400 A
Vee = MIN, ViH=2V, loL =4 mAY 025 04 025 04
V Low-level output voltage \
oL put voltag ViL=08V, ToL =8 mAT 035 05
Clear V=7V 0.1 0.1
Input current at
1 . ) Input A [Voe = MAX 0.2 0.2
maximum input voltage V=55V mA
Input B 0.4 04
Clear 0.02 0.02
Ij4  High-level input current jinput A|Vcc = MAX, V=27V 0.1 0.1 mA
input B 0.2 0.2
Clear -04 -0.4
TR Low-level input current | Input A|Vce = MAX, V=04V -16 —-1.6| mA
Input B —24 —-2.4
los Short<ircuit output current8 Ve = MAX -20 —100{ —20 —100| mA
| Suppl . Vee = MAX, ‘LS390 15 26 15 26 mA
curren
cc Supply See Note 2 "[5393 15 26 5 26

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
Al typical values are at Ve = 5V, Ta = 25°C.
§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
1 The Qp outputs of the 'LS390 are tested at g = MAX plus the limit value for Ij_ for the clock B input. This permits driving the clock B input
while maintaining full fan-out capability.
NOTE 2: Igc is measured with all outputs open, both clear inputs grounded following momentary connection to 4.5 V, and all other inputs
grounded.

{'} TeEXAS
INSTRUMENTS
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switching characteristics, Vcc =5V, Tao = 25°C

PARAMETER FROM TO TEST CONDITIONS L5390 15393 UNIT
(INPUT) (OUTPUT) MIN TYP MAX | MIN TYP MAX
A Qa 25 35 25 35
fmax MHz
B Qp 12.5 20
t 12 20 12 20
PLH A Qa ns
tPHL 13 20 13 20
tPLH A Qg of ‘L8390 | C|=15pF, 37 60 40 60
ns
tPHL Qp of ‘LS393 | R =2k, 39 60 40 60
tPLH See Note 4 and Figure 2 13 21
B Qg ns
tPHL 14 21
t, 24 39
PLH B Q¢ ns
tPHL 26 39
1] 13 21
PLH B Qp ns
tPHL 14 21
tPHL Clear Any 24 39 24 39 ns
NOTE 4: Load circuits and voltage waveforms are shown in Section 1.
‘Ui TEXAS
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SN74390, SN74LS390, SN74393, SN74LS393

SN54390, SN54L.S390, SN54393, SN54LS393
DUAL 4-BIT DECADE AND BINARY COUNTERS

PARAMETER MEASUREMENT INFORMATION
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13 TEXAS
INSTRUMENTS

www.ti.com 25-Jan-2012

PACKAGE OPTION ADDENDUM

PACKAGING INFORMATION

Orderable Device Status (¥ Package Type Package Pins Package Qty Eco Plan @ Lea_d/_ MSL Peak Temp (3) Samples
Drawing Ball Finish (Requires Login)
7802601EA ACTIVE CDIP J 16 1 TBD Call TI Call Tl
7802601FA ACTIVE CFP w 16 1 TBD Call Tl Call Tl
7802601FA ACTIVE CFP w 16 1 TBD Call Tl Call Tl
JM38510/32701B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
JM38510/32701B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
JM38510/32701BEA ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type
JM38510/32701BEA ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type
JM38510/32702B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
JM38510/32702B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
JM38510/32702BCA ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type
JM38510/32702BCA ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type
JM38510/32702BDA ACTIVE CFP W 14 1 TBD A42 N / A for Pkg Type
JM38510/32702BDA ACTIVE CFP w 14 1 TBD A42 N / A for Pkg Type
JM38510/32702SCA ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type
JM38510/32702SCA ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type
JM38510/32702SDA ACTIVE CFP W 14 1 TBD A42 N / A for Pkg Type
JM38510/32702SDA ACTIVE CFP w 14 1 TBD A42 N / A for Pkg Type
M38510/32701B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
M38510/32701B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
M38510/32701BEA ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type
M38510/32701BEA ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type
M38510/32702B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
M38510/32702B2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
M38510/32702BCA ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type
M38510/32702BCA ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type
M38510/32702BDA ACTIVE CFP w 14 1 TBD A42 N / A for Pkg Type
M38510/32702BDA ACTIVE CFP w 14 1 TBD A42 N / A for Pkg Type
M38510/32702SCA ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type
M38510/32702SCA ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type
M38510/32702SDA ACTIVE CFP w 14 1 TBD A42 N / A for Pkg Type
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13 TEXAS
INSTRUMENTS

PACKAGE OPTION ADDENDUM

www.ti.com 25-Jan-2012
Orderable Device Status @ Package Type Package Pins  Package Qty Eco Plan @ Lead/ MSL Peak Temp @ Samples
Drawing Ball Finish (Requires Login)
M38510/32702SDA ACTIVE CFP w 14 1 TBD A42 N / A for Pkg Type
SN54393J OBSOLETE CDIP J 14 TBD Call Tl Call Tl
SN54393J OBSOLETE CDIP J 14 TBD Call Tl Call Tl
SN54LS390J ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type
SN54L.5390J ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type
SN54L.5393J ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type
SN54LS393J ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type
SN74390N OBSOLETE PDIP N 16 TBD Call Tl Call Tl
SN74390N OBSOLETE PDIP N 16 TBD Call Tl Call T
SN74393N OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN74393N OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN74393N3 OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN74393N3 OBSOLETE PDIP N 14 TBD Call Tl Call T
SN74LS390D ACTIVE SOIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS390D ACTIVE SOIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS390DE4 ACTIVE SOIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS390DE4 ACTIVE SOIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS390DG4 ACTIVE SOIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS390DG4 ACTIVE SOIC D 16 40 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS390N ACTIVE PDIP N 16 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
SN74LS390N ACTIVE PDIP N 16 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
SN74LS390N3 OBSOLETE PDIP N 16 TBD Call Tl Call Tl
SN74LS390N3 OBSOLETE PDIP N 16 TBD Call Tl Call Tl
SN74LS390NE4 ACTIVE PDIP N 16 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
SN74LS390NE4 ACTIVE PDIP N 16 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
SN74LS390NSR ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
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13 TEXAS

INSTRUMENTS

PACKAGE OPTION ADDENDUM

www.ti.com 25-Jan-2012
Orderable Device status (¥ Package Type Package Pins  Package Qty Eco Plan @ Lead/ MSL Peak Temp @ Samples
Drawing Ball Finish (Requires Login)
SN74LS390NSR ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS390NSRE4 ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS390NSRE4 ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS390NSRG4 ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS390NSRG4 ACTIVE SO NS 16 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS393D ACTIVE SOIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS393D ACTIVE SOIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS393DE4 ACTIVE SOoIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS393DE4 ACTIVE SoIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS393DG4 ACTIVE SoIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS393DG4 ACTIVE SOIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS393DR ACTIVE SOoIC D 14 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS393DR ACTIVE SOoIC D 14 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS393DRE4 ACTIVE SOIC D 14 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS393DRE4 ACTIVE SOIC D 14 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS393DRG4 ACTIVE SOIC D 14 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS393DRG4 ACTIVE SOIC D 14 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS393J OBSOLETE CDIP J 14 TBD Call Tl Call Tl
SN74LS393J OBSOLETE CDIP J 14 TBD Call Tl Call Tl
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INSTRUMENTS

PACKAGE OPTION ADDENDUM

www.ti.com 25-Jan-2012
Orderable Device Status @ Package Type Package Pins  Package Qty Eco Plan @ Lead/ MSL Peak Temp @ Samples
Drawing Ball Finish (Requires Login)
SN74LS393N ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
SN74LS393N ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
SN74LS393N3 OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN74LS393N3 OBSOLETE PDIP N 14 TBD Call Tl Call Tl
SN74LS393NE4 ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
SN74LS393NE4 ACTIVE PDIP N 14 25 Pb-Free (RoHS) CU NIPDAU N/ A for Pkg Type
SN74LS393NSR ACTIVE SO NS 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS393NSR ACTIVE SO NS 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS393NSRE4 ACTIVE SO NS 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS393NSRE4 ACTIVE SO NS 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS393NSRG4 ACTIVE SO NS 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN74LS393NSRG4 ACTIVE SO NS 14 2000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SNJ54393J OBSOLETE CDIP J 14 TBD Call Tl Call Tl
SNJ54393] OBSOLETE CDIP J 14 TBD Call Tl Call Tl
SNJ54393W OBSOLETE CFP w 14 TBD Call Tl Call Tl
SNJ54393W OBSOLETE CFP w 14 TBD Call Tl Call Tl
SNJ54LS390FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
SNJ54LS390FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
SNJ54LS390J ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type
SNJ54LS390J ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type
SNJ54LS390W ACTIVE CFP w 16 1 TBD A42 N / A for Pkg Type
SNJ54LS390W ACTIVE CFP W 16 1 TBD A42 N/ A for Pkg Type
SNJ54LS393FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
SNJ54LS393FK ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
SNJ54L.S393J ACTIVE CDIP 14 1 TBD A42 N / A for Pkg Type
SNJ54L.S393J ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type
SNJ54LS393W ACTIVE CFP w 14 1 TBD A42 N / A for Pkg Type
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INSTRUMENTS

www.ti.com 25-Jan-2012

PACKAGE OPTION ADDENDUM

Orderable Device status (¥ Package Type Package Pins  Package Qty Eco Plan @ Lead/ MSL Peak Temp @ Samples

Drawing Ball Finish (Requires Login)

SNJ54LS393W ACTIVE CFP w 14 1 TBD A42 N/ A for Pkg Type

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sh/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TlI's terms “Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF SN54393, SN54LS390, SN54L.S393, SN54L S393-SP, SN74393, SN74LS390, SN74LS393 :
o Catalog: SN74393, SN74LS390, SN74LS393, SN54LS393

o Military: SN54393, SN54L.S390, SN54L.S393

o Space: SN54L.S393-SP

NOTE: Qualified Version Definitions:
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http://focus.ti.com/docs/prod/folders/print/sn74393.html
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http://focus.ti.com/docs/prod/folders/print/sn74ls393.html
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http://focus.ti.com/docs/prod/folders/print/sn54ls390.html
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PACKAGE OPTION ADDENDUM

o Catalog - Tl's standard catalog product
o Military - QML certified for Military and Defense Applications

o Space - Radiation tolerant, ceramic packaging and qualified for use in Space-based application
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i3 Texas PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 29-Jul-2011
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
s |+ KO [¢—P1—
OO0 006 0O T
& © ’H Bo W
Reel X | — l
Diameter
Cavity +I A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
—f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O OO0 O OO0 O O?——Sprocket Holes
1
I
v ® e
4--9--A
Q3 1 Q4 User Direction of Feed
%
T
N
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
SN74LS390NSR SO NS 16 2000 330.0 16.4 8.2 105 25 12.0 | 16.0 Q1
SN74LS393DR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
SN74LS393NSR SO NS 14 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1
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i3 Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 29-Jul-2011
TAPE AND REEL BOX DIMENSIONS
At
4
///
// S
/\g\ /)i\
. 7
~ . /
. T -
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74LS390NSR SO NS 16 2000 346.0 346.0 33.0
SN74LS393DR SoIC D 14 2500 346.0 346.0 33.0
SN74LS393NSR SO NS 14 2000 346.0 346.0 33.0
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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
alaiaialaialia B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

W (R—GDFP—F14)

CERAMIC DUAL FLATPACK

Base and Seating Plane
0.260 (6,60)
f 0.026 o 66)
! v
| I |
0.006 ( j
| 0.080 (2,03) 0.004 (0,10)
0.045 (1,14)
—— 0.280 (7,11) MAX ——»
0.019 (0,48)
1 14 0.015 (0,38)
\J
l l l l =
l l l l
0.050 (1,27)
l l l l
0.390 (9,91) l { l |
0.335 (8,51)
l l l l
l ] l 0.005 (0,13) MIN
4 Places
l l l l l
7 8
0.360 (9,14) 0.360 (9,14)
0.250 (6,35) 0.250 (6,35)
4040180-2/D 07/03
NOTES:  A. All linear dimensions are in inches (millimeters).

moow

This drawing is subject to change without notice.
This package can be hermetically sealed with a ceramic lid using glass frit.
Index point is provided on cap for terminal identification only.

Falls within MIL STD 1835 GDFP1-F14 and JEDEC MO-092AB

b TeExAs
INSTRUMENTS

www.ti.com



MECHANICAL DATA

W (R—GDFP-F16) CERAMIC DUAL FLATPACK
Base and Seating Plane
0.285 (7,24)
0.045 ( 4) 0.245 (6,22)
f 0.026 (
2
= = 1
0.006 (
[ 0.080 (2,03) 0.004 (0,10)
0.055 (1,40)
——— 0.305 (7,75) MAX ——>»
1 6 0.019 (0,48)
0.015 (0,38)
| | ~ | li
K
l l l ]
l l l
0.050 (1,27)
0.430 (10,92) l ' l '
0.370 (9,40) l | l ]
l l l ]
l { l 0.005 (0,13) MIN
4 Places
l l l l l
8 9
0.360 (9,14) 0.360 (9,14)
‘ 0.250 (6,35) ’ ‘ 0.250 (6,35) ’
4040180-3/D 07/03

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Index point is provided on cap for terminal identification only.
E. Falls within MIL STD 1835 GDFP1-F16 and JEDEC MO-092AC

b TeExAs
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MECHANICAL DATA

FK (S*CQCC*N**) LEADLESS CERAMIC CHIP CARRIER
28 TERMINAL SHOWN
- 8 17 16 15 14 13 12 NO. OF A 5
TERMINALS
/e ™ o MIN MAX MIN MAX
19 11
20 0.342 | 0.358 | 0.307 | 0.358
20 10 (8,69) | (9,09) | (7,80) | (9,09)
o1 9 )8 0.4472 | 0.458 | 0.406 | 0.458
— (11,23) |(11,63) | (10,31) | (11,63)
22 8 an 0.640 | 0.660 | 0.495 | 0.560
A SQ . : (16,26) |(16,76) | (12,58) | (14,22)
59 0.740 | 0.761 | 0.495 | 0.560
24 6 (18,78 (19,32) | (12,58) |(14,22)
0.938 | 0.962 | 0.850 | 0.858
25 5
g 88 1193,83)|(24.43)| (21,6) | (21.,8)
84 1141 1.165 1.047 | 1.063
26 27 28 1 2 3 4 (28,99) [(29,59) | (26,6) | (27.0)
’ 0.080 (2,03)
0.064 (1,63)
£ 0020 (0,51) &

0.010 (0,25)

0045 (1,14)

0.035 (0,89)

A b

, , 0.045 (1,14)
0.022 (0.54) 4 # L*f 0.035 (0,89)

4040140/D 01/11

A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a metal lid.
D. Falls within JEDEC MS-004

wi3 TEXAS
INSTRUMENTS
www.ti.com



MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

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

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear 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 length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.

b TExAS
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MECHANICAL DATA

D (R—PDSO—G14)

PLASTIC SMALL QUTLINE

0.344 (8,75)
‘ 0.337 (8,55)
@
14 W 8
0.244 (6,20)
0.228 (5,80)
i < - - T 0157 (4,00)
\ 0.150 (3,80) A
| |
sl R s R
1 7
Pin 1 0.020 (0,51)
Index Area 0.050 (1,27) m
[-6-]0.010 (0,25) @]
/ \ A\ \
v R v \ J \ ; / k
0.010 ( \ e
— 0.069 (1,75) Max 0.004 (0.10) 004
0010 (0.25) / ﬁ
0.005 (0,15)1 )/
/ | \
. 1 ‘ //\ | []0.004 (0,10)
Gauge Plane - !
%D — x Seating Plane
0.010 (0,25) 0-8" N L7
~_| . __—
0.050 (1,27)
0.016 (0,40)
4040047-5/M  06/11

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

not exceed 0.006 (0,15) each side.
Body width does not include interlead flash.
Reference JEDEC MS—012 variation AB.

.

Body length does not include mold flash, protrusions, or gate burrs.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.
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LAND PATTERN DATA

D (R-PDSO—-G14) PLASTIC SMALL OUTLINE

Stencil Opem)imgs

Example Board Layout (Note D
(Note C)
e = 109197 — ~— 14x0,55
‘ ‘ : + — ‘«wzxw,ﬂ
R e T
4,80 % 4,80
RN
/ R
naonnnn- MELERRE
\ ///
|
|
Example
Non Soldermask Defined Pad Example

Pad Geometry
(See Note C)

Example
Solder Mask Opening
(See Note E)

—~— 0,0/
Al Around

4211283-3/D  06/11

A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC=7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

NOTES:

Customers should

i3 TEXAS
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MECHANICAL DATA

D (R—PDSO—-G16) PLASTIC SMALL QUTLINE

0.394 (10,00)

0.386 (9,80)
PN
16 9
0.244 (6,20)
0.228 (5,80)
< - - - 0.157 (4,00)
\ 0.150 (3,80) AN

L LR ,

Pin 1

Index Area 0.050 (1,27) OOZO (©, 51;
\@\o.o (0,25 @]
/ \
[ \ \
\
v 0 % J\ /k
— 0.069 (1,75) Max 0. 004
0.010 (0,25) // .
0.005 (0,15)1 , \
A
\ t \ //\ | []0.004 (0,10)
Gauge Plane - == !
%D . x Seating Plane
0.010 (0,25) 0-8" N L7
~4
0.050 (1,27)
0.016 (0,40)
4040047-6/M 06 /11
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.
E. Reference JEDEC MS—012 variation AC.
w3 TExas
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LAND PATTERN DATA

D (R-PDSO-G16) PLASTIC SMALL OUTLINE

Stencil Openings
(Note D)

Example Board Layout

- B r —~—16x0, 55» o
00000000 ~=H080Rbee,

4,80

Gipsosss 0060000

! Example
J/ Non Soldermask Defined Pad Example
Pad Geometry
‘ (See Note C)
Example

Solder Mask Opening
(See Note E)

—~— 0,0/
Al Around

4211283-4/D  06/11

A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC=7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads

NOTES:
Customers should
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MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

i I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone ¥ \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.




IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications
Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers
DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps
DSP dsp.ti.com Energy and Lighting www.ti.com/energy
Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Security www.ti.com/security
Power Mgmt power.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Mobile Processors www.ti.com/omap
Wireless Connectivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2012, Texas Instruments Incorporated
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M54/74HC563

‘7’ SGS-THOMSON M54/74HC573

MICROELECTRONICS

OCTAL D-TYPE LATCH WITH 3 STATE OUTPUT
HC563 INVERTING - HC573 NON INVERTING

s HIGH SPEED
tpp =13 ns(TYP.) AT Vcc =5V

s LOW POWER DISSIPATION
lcc =4 JA(MAX.) AT TA=25°C

s HIGH NOISE IMMUNITY
VNIH = VNiL = 28 % Vcc (MINL)

s OUTPUT DRIVE CAPABILITY
15 LSTTL LOADS

s SYMMETRICAL OUTPUT IMPEDANCE
loL = Oon= 6 mA (MIN.)

s BALANCED PROPAGATION DELAYS
tPLH = tPHL

s WIDE OPERATING VOLTAGE RANGE
Vcec (OPR)=2V TO6 V

s PIN AND FUNCTION COMPATIBLE
WITH 54/74L.S563/573

DESCRIPTION

The M54/74HC563 and M54HC573 are high speed
CMOS OCTAL LATCH WITH 3-STATE OUTPUTS
fabricated with in silicon gate C’MOS technology.
These ICs archive the high speed operation similar
to equivalent LSTTL while maintaning the CMOS
low power dissipation.

These 8 bit D-Type latches are controlled by a latch
enable input (LE) and a output enable input (OE).

While the LE input is held at a high level, the Q
outputs will follow the data input precisely or
inversely. When the LE is taken low, the Q outputs
will be latched precisely or inversely at the logic level

PIN CONNECTION (top view)

B1R F1R
(Plastic Package) (Ceramic Package)

e

M1R CiR
(Micro Package) (Chip Carrier)

ORDER CODES :
M54HCXXXF1R M74HCXXXM1R
M74HCXXXB1R M74HCXXXC1R

of D input data. While the OE input s at low level,
the eight outputs will be in a normal logic state (high
or low logic level) and while high level the outpts will
be in a high impedance state.

The application designer has a choise of
combination of inverting and non inverting outputs.

The three state output configuration and the wide
choise of outline make bus organized system
simple.

All inputs are equipped with protection circuits
against discharge and transient excess voltage.

HC563 HC573
hee  =2d 7 B«
w] @0 pe [3] ] a0
Y o [ o] Q1
[ oz [3] ] a2
Y o3 [ k] a3
[ 04 [ e a4
(3 05 [f] ] as
3 o6 [g] 2] ae
o7 o7 E E aQr
LE Gnnﬁ R e

HC563 HC573

D2
03

1]
a2
a3
Q4
as

D5
0§

5-70Is

D?
GND
L

[+3

o
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M54/M74HC563/573

INPUT AND OUTPUT EQUIVALENT CIRCUIT

— Vee

% X
: | ouTpuT

i
]

PIN DESCRIPTION (HC563) PIN DESCRIPTION (HC573)

PIN No SYMBOL NAME AND FUNCTION PIN No SYMBOL NAME AND FUNCTION
1 OE 3 State output Enable 1 OE 3 State output Enable
Input (Active LOW) Input (Active LOW)
2,3,4,5, DO to D7 Data Inputs 2,3,4,5, DO to D7 Data Inputs
6,7,8,9 6,7,8 9
12,13, 14, | QO to Q7 | 3 State Latch Outputs 12,13, 14, | QO0to Q7 | 3 State Latch Outputs
15, 16, 17 15, 16, 17,
18, 19 18, 19
11 LE Latch Enable Input 11 LE Latch Enable Input
10 GND Ground (0V) 10 GND Ground (0V)
20 Vce Positive Supply Voltage 20 Vce Positive Supply Voltage
IEC LOGIC SYMBOLS
HC563 HC573
oe EN or L EN
LE (1 1 ) c1 LE (1 ! ) Cc1
[ [
2 19) — 2 19
pog =2 Tp p vgoo Do =2 Tp ML) 0p
3 18) = 3 18
o, _O) L (18) 5. o, ) (18)
0y @ (7 5 0, 8 an_
0. (3 (e 2 0. O (e 2
* ) (15) o3 * G (15)_ .3
Ty | om0t g R
be O L0 ot @ (0 o
oo _® L (13) = oo _® 3,
6 6
(9) 12) — (9) 12
D7 Lu Q- D7 L Q5
Le13110 Le13120
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M54/M74HC563/573

TRUTH TABLE

INPUTS OUTPUTS
OE LE D Q (HC573) Q (HC563)
H X X z z
L L X NO CHANGE * NO CHANGE *
L H L L H
L H H H L
X: DONT CARE

Z: HIGH IMPEDANCE
* Q/Q OUTPUTS ARE LATCHED AT THE TIME WHEN THE LE INPUT IS TAKEN LOW LOGIC LEVEL.

LOGIC DIAGRAMS

HC563

Do 01 02 03 D4 05 D& D7

s- 7018 ao ol Q2 Q3 Q4 Qs Q6 a7
HC573

o0 o)} o2 D3 D4 DS Di

,._
o
-
2
——qr
o1
A
»—]r
o
I
i~
o1
| ]
4
81
]
—1-
al
_
S
=

5-7D2% Qo q1 Qz g3 Q4 a5 Q6 Q7
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M54/M74HC563/573

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vce Supply Voltage -0.5 to +7 Vv
V, DC Input Voltage -0.5to Vgc + 0.5 \Y
Vo DC Output Voltage -0.5 to Vcc + 0.5 \
lik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin + 35 mA
Icc or lenp | DC Ve or Ground Current +70 mA
Pp Power Dissipation 500 (*) mwW
Tstg Storage Temperature -65 to +150 °Cc
T Lead Temperature (10 sec) 300 °C

Absolute Maximum Ratings are those values beyond which damage tothe device may occur. Functional operation under these conditions is notimplied.
(*) 500 mw: (165 °C derate to 300 mW by 10mW/°C: 65 °C t0 85 °C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vce Supply Voltage 2t06 \%
\ Input Voltage 0 to Vce Vv
Vo Output Voltage 0to Vcc \%
Top Operating Temperature: M54HC Series -55 to +125 °c
M74HC Series -40 to +85 °c
tr, tf Input Rise and Fall Time Vee =2V 0 to 1000 ns

Vcc =45V 0 to 500

Vec =6V 0 to 400

4/13 .
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M54/M74HC563/573

DC SPECIFICATIONS

Test Conditions Value
Symbol Parameter Vee Ta=25°C -40 to 85 °C |-55t0 125 °C| ynit
W) §4HC and 74HC . 74HC . 54HC
Min. | Typ. |Max. |Min. [Max. |Min. |Max.
" High Level Input | 2.0 1.5 1.5 15
Voltage 45 3.15 3.15 3.15 v
6.0 4.2 4.2 4.2
ViL Low Level Input 2.0 0.5 0.5 0.5
Voltage 45 1.35 1.35 135 | Vv
6.0 1.8 1.8 1.8
VoH High Level 2.0 Vi = 1.9 2.0 1.9 1.9
Output Voltage 4.5 Vi 10=-20 pA 4.4 4.5 4.4 4.4 v
6.0 or 5.9 6.0 5.9 5.9
45 | ViL |1o=-6.0 mA| 4.18 | 4.31 4.13 4.10
6.0 lo=-7.8 mA| 5.68 5.8 5.63 5.60
VoL Low Level Output | 2.0 Vi = 0.0 0.1 0.1 0.1
Voltage 45 v, | 10720 A 0.0 | 01 0.1 01
6.0 or 0.0 0.1 0.1 0.1 v
45 | Vi lo= 6.0 mA 0.17 | 0.26 0.33 0.40
6.0 lo= 7.8 mA 0.18 | 0.26 0.33 0.40
I Input Leakage 6.0 Vi = Vcc or GND +0.1 *1 +1 A
Current
loz 3 State Output 6.0 | Vi=VjorVye +0.5 +5.0 +10 HA
Off State Current Vo = Vcc or GND
lcc Quiescent Supply | 6.0 | V| = Vcc or GND 4 40 80 HA
Current
5/13
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M54/M74HC563/573

AC ELECTRICAL CHARACTERISTICS (CL = 50 pF, Input tr = tf = 6 ns)

Test Conditions Value
Symbol Parameter vee | Ta=25°C -40to 85 °C [-55t0 125 °C| pit
™ | oF) $4HC and 74HC . 74HC : 54HC
Min. | Typ. [Max. [Min. |Max. [Min. |Max.
trLH Output Transition | 2.0 25 60 75 90
tTHL Time 45 | 50 7 12 15 18 ns
6.0 6 10 13 15
tpLH Propagation 2.0 50 115 145 175
tPHL Delay Time 45 | 50 15 23 29 35 ns
(LE-Q.Q 6.0 13 | 20 25 30
2.0 60 155 195 235
45 | 150 20 | 31 39 47 ns
6.0 17 26 33 40
tpLH Propagation 2.0 42 110 140 165
tpHL Delay Ti_me 4.5 50 14 22 28 33 ns
©-QQ 6.0 12 19 24 28
2.0 57 150 190 225
45 | 150 19 | 30 38 45 ns
6.0 16 26 32 38
trzL 3 State Output 2.0 55 140 175 210
tpzH Enable Time 45| 50 | RL=1KQ 17 28 35 42 ns
6.0 14 24 30 36
2.0 66 180 225 270
45 | 150 [ RL=1KQ 22 | 36 45 54 ns
6.0 19 31 38 46
(4 3 State Output 2.0 40 125 155 190
tpHz Disable Time 45| 50 [RL=1KQ 17 25 31 38 ns
6.0 15 21 26 32
tw(L) Minimum Pulse 2.0 40 75 95 110
tw(H) Width 45 | 50 8 15 19 22 ns
6.0 7 13 16 19
ts Minimum Set-up 2.0 16 50 65 75
Time 45 | 50 5 10 13 15 ns
6.0 3 9 11 13
th Minimum Hold 2.0 5 5 5
Time 45 | 50 5 5 5 ns
6.0 5 5 5
Cin Input Capacitance 5 10 10 10 pF
Court Output 10
Capacitance pF
Cep (*) | Power Dissipation for HC563 49
Capacitance for HC573 51 PF

(*) Cpp is defined as the value of the IC’s internal equivalent capadtance which is calculated from the operating current consumption without load.

(Refer to Test Circuit). Average operting current can be obtained by the following equation. kec(opr) = Cpp *Vce *fin + Icc/8 (per Gate)
The CPD when n pcs of FLIP-FLOP operate, can be gained by following equations:
forHC563 CPD (TOTAL) =33 + 16 x n [pF]; for HC573 CPD (TOTAL) =33 + 18 x n [pF]

6/13
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M54/M74HC563/573

SWITCHING CHARACTERISTICS TEST WAVEFORM

teLh, trHL, (D - Q, Q)

6ns 6ns
,l—-gom Yee
o] Z -50%, \
—t{10 % e GN D
tTLH trHL
¥,
T oH
Q 50%,
W0 e Vo
-1 tpLH '
1 THL
YoH
[
oL
- top,
5-10427/4
tpLz, tPzL

The 1KQ load resistors should be connected between
outputs and Vcc line and the 50pF load capacitors
should be connected between outputsand GND line.
All inputs except OE input should be connected to Vcc
line or GND line such that outputs will be in low logic
level while OE input is held low.

Yoo

tpLH, teHL, (LE - Q, Q) ts, th, tw

LE

Vo

/__VOH

YoL

|

S 10478

tPHz, tPzH

The 1KQ load resistors and the 50pF load capacitors
should be connected between each output and GND
line.

All inputs except OE input should be connected to Vcc
or GND line such that output will be in high logic level
while OE input is held low.

f——=Vcc

OE 5\50":. /l 0E _ iisom }
GND GND
VCC _ [ 80%, VOH

Qo 50% . QorQ 50,
0% voL ' . 'GND
tpz
tprz ‘Pz tpHz
5-1042% 3- 104320
(37 SGS-THOMSON 713
Y1 GicroEECTROMICS




M54/M74HC563/573

TEST CIRCUIT Icc (Opr.)

Vee =5V
LE
PG. » —
- -
ALL OUTPUTS
E OPEN
50|
n —
5 - 10455
INPUT WAVEFORM IS THE SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.

8/13

K7 T




M54/M74HC563/573

DIP20 (0.25) MECHANICA

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
al 0.254 0.010
B 1.39 1.65 0.055 0.065
b 0.45 0.018
bl 0.25 0.010
D 254 1.000
E 8.5 0.335
e 2.54 0.100
e3 22.86 0.900
F 7.1 0.280
| 3.93 0.155
L 3.3 0.130
z 1.34 0.053
= -
!
-l
b B e
Z 3 N
P001J
Ky7 Seatareanes =



M54/M74HC563/573

mic DIP20 MECHANICAL

BIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 25 0.984
B 7.8 0.307
D 3.3 0.130
E 0.5 1.78 0.020 0.070
e3 22.86 0.900
F 2.29 2.79 0.090 0.110
G 0.4 0.55 0.016 0.022
| 1.27 1.52 0.050 0.060
L 0.22 0.31 0.009 0.012
M 0.51 1.27 0.020 0.050
N1 4° (min.), 15° (max.)
7.9 8.13 0.311 0.320
Q 571 0.225
P

PO57H

10113 [Ny 5GS-THOMSON
’l MICROELECTRONICS




M54/M74HC563/573

. S020 MECHANICAL DATA

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 2.65 0.104
al 0.10 0.20 0.004 0.007
a2 2.45 0.096
b 0.35 0.49 0.013 0.019
bl 0.23 0.32 0.009 0.012
C 0.50 0.020
cl 45° (typ.)
12.60 13.00 0.496 0.512
E 10.00 10.65 0.393 0.419
e 1.27 0.050
e3 11.43 0.450
F 7.40 7.60 0.291 0.299
L 0.50 1.27 0.19 0.050
M 0.75 0.029
S 8° (max.)
L
—
o ¢l

bt ||

al

PO13L
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M54/M74HC563/573

LCC20 MECHANICAL DA

DIM. mm inch
MIN. TYP. MAX. MIN. TYP. MAX.
A 9.78 10.03 0.385 0.395
B 8.89 9.04 0.350 0.356
D 4.2 4.57 0.165 0.180
d1l 2.54 0.100
d2 0.56 0.022
E 7.37 8.38 0.290 0.330
e 1.27 0.050
e3 5.08 0.200
F 0.38 0.015
G 0.101 0.004
M 1.27 0.050
M1 1.14 0.045

[ 2] G {seating Plane Coplanarity) 5027A

12/13 [Ny 5GS-THOMSON
’l HICROELECTRANICS



M54/M74HC563/573

Information furnished is believed to be accurate and reliable. However, SGS-THOMSON Microelectronics assumes no responsability for the
consequences of use of such information nor for any infringement of patents or other rights of third parties which may results from its use. No
license is granted by implication or otherwise under any patent or patent rights of SGS-THOMSON Microelectronics. Specifications mentioned
in this publication are subject to change without notice. This publication supersedes and replaces all information previously supplied.
SGS-THOMSON Microelectronics products are notauthorized for use ascritical componentsin life support devices or systems without express
written approval of SGS-THOMSON Microelectonics.

0 1994 SGS-THOMSON Microelectronics - All Rights Reserved

SGS-THOMSON Microelectronics GROUP OF COMPANIES
Australia - Brazil - France - Germany - Hong Kong - Italy - Japan - Korea - Malaysia - Malta - Morocco - The Netherlands -
Singapore - Spain - Sweden - Switzerland - Taiwan - Thailand - United Kingdom - U.S.A
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