SN54157, SN54LS157, SN54LS158, SN545157, SN545158,

SDLS058

SN74157, SN7415157, SN7415158, SN745157, SN745158
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

MARCH 1874 — REVISED MARCH 13888

+ Buffered Inputs and Outputs
® Three Speed/Power Ranges Available

TYPICAL
TYPICAL

AVERAGE

TYPES POWER
PROPAGATION
DISSIPATION
TIME _

157 9ns 150 mw
‘L5157 9 ns 49 mW
‘5197 ans 250 mW
‘L5153 7ns 24 mW
‘S188 4 ns 95 mW

applications
¢ Expand Any Data Input Point

*  Multiplex Dual Data Buses

e (Generate Four Functions of Two Variables

{One Variable 1s Common}
® Source Programmable Counters

description

These monolithic data selectors/multiplexers contain
inverters and drivers to supply full on-chip data
seiection to the four output gates. A separate strobe
input is provided. A 4-bit word is selected from one
of two sources and is routed to the four outputs. The
‘157, 'LS157, and "5157 present true data whereas
thz ‘L5158 and '‘S158 present inverted data to

minimize propagation delay time,

FUNCTION TABLE

INPUTS QUTPUT Y
STROEE |SELECT A u ‘157, ‘L5158
L@ Ars 15157,'5157| 's158

H b4 x bt L H

L L L X L H

L L H X H L

L H X L L H

L H x H H L

H = high leve!, L = low ilevel, X = irrelevan

SNS54157, SNS4LS157, SNS4S157,
SN54L5158, SNE4S158 . . . J OR W PACKAGE
SN74157 ... N PACKAGE
SN74L5157, SN748157,
SN74L5158, SN745158 . . . © OR N PACKAGE

(TOP VIEW)
asl]y Vis[Jvee
1402 QG
1803  1adaa
1vy[(da  a{daB
ZAES 12]] ay
28Je  11[]3A
2v[d7 1o[]3e
.Gno[Js o] 3yv

SN5ALS167. SN545157, SNS4LS1538,
SN545158 . . . FK PACKAGE

{TOP VIEW)

NC - No internal connection

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

Supply voltage, Ve (See NOte 1) .. . . L e 7V
Input voltage: 157, "S158 . . . ... 5.5V
LS TG, LS 188 s 7V

Operating free-air temperature range: SNS4° ... ... ... ... ... ... .. -55°C to 126°C
SN T A e e 0°C w 70°C

Storage temperature Fange . . . . . .. .. ..o e e e e -65°%C to 180°C

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

I e ————m
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SN54157, SN54L5157, SN54LS158, SN545157, SN5431568,
SN74157, SN74L5157, SN74LS158, SN745157, SN74S158
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

lagic symbolsT

Asm
1A
1B
2A

8
3A

& fa

48

‘152, 'LS157, 'S157

{15} Ed en
RV S
2 T MuUx = {4
3 ! oy
(5} L
— {7
{6) ——— 2Y
(1
(10 [ 19 4y
{14)
T (12) ay
‘168, 'L§158, ‘5158

05t pd o
2 Jae
{2) 1— AUX IJ (
1) 1 b Yy
I 7
{6) e 2Y
(1) -
{10) — 3Y
{14)

12
(13} P.(_} ay

logic diagram (positive logic)

14

iB

248

78

3A

3B

44

48

SELECT AR

STROBE G

' These s'ymbols are in accordance with ANSIEEE Std. 91-1984 and
IEC Pup ication 617-12.
Pin numbears shown are far O, J, N, and W packages.

schematics of inputs and outputs

157

2}

‘157

131

(s)

6]

1)

(10}

{14}

(13)

(1_}[>0_<>_Do_ L

{15}

J\;{>

157

(12)

EQUIVALENT OF EACH INPUT

v

O

C

Raq = 4 kil NOM

INPUT

-

TYPICAL OF ALL QUTPUTS

Vee
100 0 NOM

ouTPUT

1A4

2y
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SN54LS157, SN54LS158, SN548157, SN54S158,
SN74LS157, SN74LS158, SN74S157, SN745158
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

logic diagrams {positive logic)

(2}

‘L5157, 5157

(3

{51
24

(6
28

17) v

(1
3A

10}
38‘0

94

(14)
4A

(3

e

4B

— {15}
STAOBE G

— 1
SELECT A/B A

2)

"L5158, 'S158

18

4)

2A

78 (6)

{11}

Fad

1A

[RI4H
3B

9

{14}
44

{13}
4B

112}

— 1=
STROBE G

- it
SELECT A/B

Pin numbers shawn are for B, J, N, and W packages.

schernatics of inputs and outputs

‘L5157, 'L5158

EQUIVALENT OF EACH INPUY
Voo ——

Req

INPUT -

S or G inputs: Rggq = 8.5 kil NOM
A ar B inputs: Floq = 17 &I NOM

TYPICAL OF ALL QUTPUTS

— v
120 52 NOM ce

OUTPUT

'$157, '5158

EQUIVALENT OF EACH INPUT

Ve -

INPUT -

S or Ginputs: Rgg = 1.4 k{1 NOM
A or B inputs: Rea =28 kil NOM

TYPICAL OF ALL OUTPUTS

————————— v
50 §I NOM ee

OUTPUT

B - e
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SN54157, SN74157
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN54157 SN74157 U
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vo 45 5 55 | a7s 5 5.25 v
High-tevel output current, Iy —800 —B800 A
Low-level output current, I 16 16 | mA
Qperating free-sir temperature, Ty —55 125 0 RS

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

SN54157 SN74157
PARAMETER TEST CONODITIONST - ‘ uNIT
MIN  TYPL MAX [ MIN  TYPY MAX
ViH High-level input voltage 2 2 v
Vip  Low-level input voltage ag nstl v
Vi Irput clamp voltage Ve = MIN, 1y =-12mA -15 -15 \Y
. Vee = MIN, Vig =2V,
VoH High-tevel output voltage 24 34 24 34 v
Vi =038V, |0Hi—800uA
A = MHN, 1" =2V,
VL Low-level oulput voltage ce IH 02 04 0z 04| v
V|L=O.8V, 10L=16mA
N InpUk current at max mum input valtage Voo = MAX, V| =585V 1 1] mA
K High-leve! mputl current Voo =MAax, V=24V 40 401 uA
bie Low-leve! input current vVeg = MAX, V=04V ' -1.6 -1.6 ma
s Short-circuit output current ¥ Voo = MAX -20 -55 | —-18 -55 | mA
lce  Supply current Ve =MAX,  SeeMNate 2 30 48 30 48 | mA
"Eor conditians shown as MIN or MAX, useé the appropriate vatue specified under recommended operating conditions.
Fall typical values are at Voo =5V, Ta =25°C,
¥Not more than one output should be shorted at a time and duration of shart-circuit should not exceed one sacond.
NOTE 2: lpe is measured with 4.5 V applied ta all inputs and all autputs open,
switching characteristics, VCg =5 V, Ta = 256°C
PARAMETERY FROM (INPUT) TEST CONDITIONS MIN TYP MAX |UNIT
PLH 9 14
; Data 3 vy ns
P
1 HL C = tapF, Py 70
PLH Strobe G Ay = 400 12, 2 2 ns
1
IPHL See Note 3 s 73
PLH -
L Select A/B ns
PML 1B 27
1tpLH = prapagation delay time, low-to-high-level output

tPHL

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

propagation delay time, high-to-low-level output

POST QFFICE BOX 655012 ~ DALLAS, TEXAS 75265
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SN54LS157, SN54LS158, SN74L5157, SN74LS158
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

recormmended operating conditions

SNS4LS’ SN74LS’ UNIT
MIN NOM MAX | MIN NOM MAX .
Ve Supply voltage 4.5 5 55| 4.75 5 525 Vv
toH  High-level output current —400 —400 LA
lor Lowdevel output current 4 8 mA
Ta Operating free-air 1emperature —B5 126 4 . 70, "C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
SNS4LS’ SNT74LS’
PARAMETER TEST CONDITIONST UNIT
MIN TYPT Max |MIN TYPT max
V4 High-level input valtage 2 2 v
Vi Low-level input valtage 0.7 08] Vv
ViK  Input clamp voltage Ve = MIN, l|= —18 mA -1.5 1.8 ¥
A = MIN, Vil =2V,
Vi High-level output voltage cc H 25 3.4 2.7 34 v
ViL = MAX, lgn = —400 uA
v = MIN, V=2V, | =4 mA 0.25 0.4 0.2% 0.4
VoL Low-level autput valtage cc H QL v
VL = MAX IgL = 8mA 035 0.5
{nput current ABor G 0.2 0.2
Iy at maximum Ve = MAX, V=7V maA,
input valtage | O 8 0.1 0.1
. High-level A/Bor G Ve - MAX V=27V : 40 40 A
IH input current AorB ccT ! I : 20 20 "
Low-level A G —0.8 -0.8
i ) ABor G Voo = MAX, V=04V ma
input current AorB —0.4 —(.4
lgs  Shortcircuit output currentd | Vo = MAX ~20 ~100 | —20 —100| mA
v MAX See Bl 2 ‘L5157 9.7 18 9.7 16
= . ee Note
cc ‘L5158 4.8 8 48 2]
lec Supply currant Voo = MAX, mA
All A inputs at 4.9 V, ‘L5158 85 n 6.5 11
All other inputs at 0V |
TFar conditions shown as MIN or MAaX, use the appropriate value specified unger recommenaged operating conditions.
Tau typical values are at Vee = B W, T = 257C,
'§NO| mofe than gne output should be shorted at a time and duration af short.circuit should nat exceed one second,
NOTE 2! leg is measured with 4.5 ¥ apglied to all inputs and all cutputs open.
switching characteristics, Voo =89V, Ta =26°C
PARAMETER 1 FROM TEST CONDITIONS Ls157 13158 UNIT
(INPUT) MIN TYP MAX |MIN TYP MAX
t ~ 14 7 12
PLH Data 3 ns
P HE q 14 10 18
Cp = 15pF,
WPLH — Ay =7k 13 20 11 17 as
PHL Strove G L- ‘ 14 2 18 24
See More 3
PLH — 15 23 13 20
Seiect A/B ns
TPHL i 18 27 16 24

1tpLH = propagation delay time, low-to-high-level output
tpMy = Propagation delay time, high-to-low-level output
NOTE 3: Load circuits and voltage diagrams are shown in Saction 1.

{l?
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SN545157, SN545158, SN745157, SN745158
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN545157 SN745157
SN545158 SN7451538 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 55 | 4.7% 5§ 825\ V
High-level autput eurrent, lgy -1 -1 | mA
tow-tevel output current, Ig 20 i 20 § mA
Operating free-air temperature, T ~55 125 0 70 'C

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

SNS4S157 SN545158
PARAMETER TEST CONDITIONS? SN745157 SN745158 UNIT
MIN TYPF MAX|MIN TYPI max
ViH High-level input voltage 2z d \%
ViL Low-level input voltage 0.8 08| V
Vi [nput clamp voltage Voo =MIN, 1= —18mA -1.2 -12] V
v = MI Vip=2V ies 2. 3.4 2.5 3.4
VoH High-level output valtage cc N. H=2V. Series 545 > \%
Vi =08V, gy =—-1mA |Series 745 | 2.7 3.4 2.7 3.4
v =MIN, Viy=2V,
VoL tow-level output voltage cc 1H 0.5 G5 VvV
Vi =08Y, tp.=20mA
] Input current at maximum input voitage | Voo = MAX, V=55V 1 1| mA
‘ A/Bor G 100 100
| High-level input ¢ 1 Vee = MAX, V=27V A
IH g ' urren Ao B ce 1 50 50 [
. Al or G, —4 —4
i Low-level inpul current Vee = MAX, V=05V mA
1N A or B cCc | 2 a7
105 Short-circuit ouput gurrent Vee = MAX —40 —100 | —40 =100 | mA
V. =MAX, All inputs a14.5 V,
cc Py sa 78 3 61
See Note 2
lcec Supply current - mA
Vcc =MAX, Ainputsatd45\, 81
B8,G,S, inputsat 0V, See Npre?
YEor conditions shown as MIN or MA X, use the appropriate value specified under recommended aperating conditions,
fAll typical values are at Vg =5V, Ta= 25°C.
iNat more than one gutput should be sharted at a time, and duration of the short-circuit should nat exceed ong second,
Nate 2: o is measured with all outputs apen.
avitching characteristics, Ve =5V, Ta = 25°C
SN545157 SN5A5158
FR
PARAMETERY oM TEST CONDITIONS SN745157 SN745158 UNIT
[(INPUT) MIN TYP MAX I MIN TYP MAX
tPLH 5 7.5 4 &
Data ns
tPH L 45 6.5 4 6
' CL-130F. 85 125 65 115
[PLH Strobe G Ry =280 2, 7.5 1'2 E 2] ™
FHL See Note 3 -
LH Seloct A/B 9.5 15 8 12 s
elect
PHL 9.5 15 8 12

1tpLH = propagation delay time, low-te-high-level output
tpHL = propagation delay time, high-te-low-level output
NOTE 3: Load circuits and voltage wavefarms are shown in Section 1.
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

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

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe propetty or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR FRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI 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
safeguards should be provided by the customer to minimize inherent or procedural hazards.

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 © 1998, Texas Instruments Incorporated



IMPORTANT NOTICE

Texas Instruments and its subsidiaries (T1) 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.

Tl 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
Tldeems 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 TIPRODUCTS 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.

Tlassumes no liability for applications assistance or customer product design. Tl does not warrant or represent
thatany license, either express orimplied, 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.
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