TYPES SN54157, SN54L157, SN54LS157, SN54LS158, SN54S157, SN545158,
SN74157, SN74LS157, SN74LS158, SN745157, SN74S158
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

MARCH 1974—REVISED DECEMBER 1983

SN54157, SN54LS 157, SN54S157,
SN54LS158, SN54S158 . . . J OR W PACKAGE
¢ Buffered Inputs and Outputs SN54L157 ... J PACKAGE
SN74157 ... J ORN PACKAGE
SN74LS157, SN74S157,
SN74LS158, SN74S158 ... D, J OR N PACKAGE

e Three Speed/Power Ranges Available

TYPICAL

TYPICAL
AVERAGE (TOP VIEW)
TYPES PROPAGATION _ | OWER n
DISSIPATION A Ued vee
TIME 142  1sG
157 9ns 150 mw 13[:3 14.]4A
L157 18ns 75 mW 1v[s  13[] 48
LS157 9ns 49 mW 2a0s 1204y
S157 5ns 250 mwW ZB[:G 11:]3A
LS158 7 ns 24 mW 2YE7 10335
'S158 4 ns 195 mwW enp[Js a[] 3y
applications
e Expand Any Data Input Point SN54LS157, SN54S157, SN54LS 158,
. SN54S158 ... FK PACKAGE
¢ Multiplex Dual Data Buses SN74LS157, SN745157, SN74LS 158,
i . SN74S158 ... FN PACKAGE
¢ Generate Four Functions of Two Variables {TOP VIEW)
(One Variable Is Common)
o ©
® Source Programmable Counters 4z 8 So
o e o e
description 3212
These monolithic data selectors/multiplexers contain 184 18[4A

1¥[ls 17lj4B
NC[le 16{INC
2A)7 15 [Jay
14(]3A

inverters and drivers to supply full on-chip data
selection 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
"167, ‘L1567, 'LS157, and "S157 present true data nizis
whereas the 'LS158 and "S158 present inverted data K %

to minimize propagation delay time. o]

O
Q>
Z2mm
FUNCTION TABLE NC - No internal connection
INPUTS OUTPUT ¥
STROBE [SELECT ‘157, 'L157,| ‘L.S158
G A/B 'LS157,'S157| 'S158
X [ H

>
w

re -~ o0
I X X X
I r T

L L
L H
H L
H H

-

X X I~ X

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

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

Supply voltage, VCC (see NOte T) ... . . i e

w

TTL DEVICES

Input voltage: 157, L1567, "S188. .. ... . 55V

LS1B7, (LE1BB .

A%

Operating free-air temperature range: SNB4". ... ... ... .. ... .. . . . -55°Cto 125°C
SNTA 0°C 1o 70°C
Storage teMPErature range . ... ... ......uvuseeint s et e e ~65°Cto 150°C

NOTE 1: Voltage values are with respect to network ground terminal.
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TYPES SN54157, SN54L157, SN74157
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

logic diagram

S3JIA3A 11l u

‘157, 'L167
2
1A 2)
(4)
1Y
1B (3}
2 (5)
{7}
(6) 2y
2B
1
3A an
{9)
3y
18 {10
14
aA (14)
(12)
13 4Y
48 13)
- (1)
SELECT A/B
sTRoBe G 12
Pin numbers shown on logic notation are for D, J or N packages.
schematics of inputs and outputs
‘157, 'L167 157, ‘L1567
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
- Vee
R
Vee .
Req —_—
INPUT -
OUTPUT
‘167: Reg = 4 k§2 NOM ‘167: R =100 £ NOM
‘L157: Reg =8 k§2 NOM ‘L157: R =200 L NOM

{ip
Texas
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TYPES SN54LS157, SN54LS158, SN545157, SN545158,
SN74LS157 SN74LS158 SN74S157 SN74S158
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

logic diagrams ‘'LS157, ‘S157
12)
1A
13)
1B
L
i6)
2B
[
(1
3A
25 10
(14
4A
113)
4B
{15)

STROBEG — ¢
SELECT A/B

=Da

"LS158, 'S158
12)
1A
E)
{5)
24
25 18
r
1)
* |
{10)
38
<
14)
4A
(13
4B
(15) S

STROBE G (‘H_‘
SELECT A/B

=Ds

Pin numbers shown on logic notation are far D, J or N packages

(4} 1y
7 Ly
(9 3y
{12} ay
O
7)oy
{9} 3y
(12) v

schematics of inputs and outputs

‘LS157, 'LS158

EQUIVALENT OF EACH INPUT

Vcc——1

INPUT

S or G inputs: Req = 8.5 k§2 NOM

A or B inputs: Req = 17 k2 NOM

TYPICAL OF ALL OUTPUTS

—— .y
120 2 NOM cc

OUTPUT

"§157, ‘5158

EQUIVALENT OF EACH INPUT

Vee -=

Rea

INPUT -

S or G inputs: Req =1.4k§INOM

Aor B inputs: Rgq = 2.8 k2 NOM

TTL DEVICES )

TYPICAL OF ALL OUTPUTS

R A
SOQNOMr— ce

)

QUTPUT

*p
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TYPES SN5‘1 57, SN74157

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN54157 SN74157 uNIT
MIN NOM MAX | MIN NOM MAX
Supply voitage, VoC 4.5 5 5.5 |4.75 5 525 \%
High-level output current, Iy —800 —800 | uA
L ow-level output current, lgp 16 16 | mA
Operating free-air temperature, TA —55 125 ) 70 | °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
SN54157 SN74157
PARAMETER TEST CONDITIONS " - UNLT
MIN _TYPI MAX | MIN _TYPI MAX
ViH High-level input voltage 2 2 v
V)L ‘ow-level input voltage 08 08| V
VK tinput clamp voltage Vg = MIN, = -12mA -15 -15 v
i Vec=MIN,  Vig=2V,
VgH High-level output voltage ViL=D8Y. Ign - —800uA 24 34 24 34 \
Voo = MIN, Vg =2V,
VoL Low-level output voltage 0.2 0.4 0.2 04{ VvV
ViL=0.8YV, Ig_=16mA
Iy tnput curfent at maxsmum input voitage Vee = MAX, V=55V 1 11 mA
"HH High-level input current Vo = MAX, V=24V a0 40| wA
T Low-level input currem Ve = MAX, V=04V -1.6 —1.6 | mA
1ps  Short-circuit cutput current® Veg = MAX -20 -55 | —18 —-55| mA
Icc  Supply current Vee = MAX,  SeeNote 2 30 48 30 48| mA
1 Eor-conditions shows as M or HAX use the appropriatg value specified undgr recommen;i?ruperating conditions: * T
3 $ Al typical values are at Vec = 5V, Tp = 25°C. . adr HaAele o Er
& Not mare than one output should be shorted at a time and duration of short-circuit should not exceed one second. -
NOTE 2: Iccis measured with 4.5 V applied to all inputs and all outputs opsn. ,l/d
L |
: switching characteristics, Vgc =5V, Ta =25°C
o PARAMETERY FROM (INPUT) TEST CONDITIONS MIN  TYP MAX |UNIT
2 :::}: Data : :: ns
— Cy = 15pF,
o tPLK Strobe G R = 400 §2, 180}
m :':: : — See Note 3 :: ;;
Select A/B ns
tPHL 18 27
9t =-PrOPEGATION TEtaY Time, tow-to-high-level outpur I .
PpHL = propagation dalay time, high-to-low-tevel cutput Vi
NOTE 386 Generst Information-Gection-tor-toad circuits and voltage waveforms. e ! 4
Texas WP
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TYPE SN54L157
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORSIMULTIPLEXERS

recommended operating conditions

MIN NOM MAX | UNIT
Vee Supply voltage 45 5 5.5 \Y
loH High-level outputcurrent —400( uA
lor. Low-level output current 8] ma
Ta Operating free-air temperature —55 125] °¢

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

PARAMETER TEST CONDITIONSt MIN TYPf MAX|UNIT
V|4 High-level input voltage 2 3
ViL Lowlevel input voltage 08| v
VK Input clamp voitage Vee=MIN, 1j=—12mA -15| Vv
Ve = MIN, ViH=2V,
VouH High-level output voltage 24 34 v
ViL=0.8V, Igy=-400uA
Voo =MIN, V=2V,
\4 Low-level output voltage 0.2 04| v
oL w 9 ViL=08V, 1gL=8mA
0} Input current at maximum input vottage Voo =MAX, V=55V 1| mA
I|H  High-level input current Voo =MAX, V=24V 20 uA
1. Low-level input current Voo =MAX, V=04V —0.8 | mA
lps  Short-circuit output current & Vee = MAX -9 —28 | mA
lcc  Supply current VYoo = MAX, See Note 2 15 24 mA
TFar conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
Al typical values are at Voo =5 v, T = 25°C.
§Not more than one output should be shorted at a time. m
NOTE 2: lce is measured with 4.5 V applied to all inputs and all outputs open. I.l.l
g
switching characteristics, Vec =5V, Ta = 25°C g
PARAMETERY FROM (INPUT) TEST CONDITIONS MIN TYP MAX|UNIT -
18 28
PLH Data 18 55 ns -
tPHL CL = 15 pF, L
PLH . 26 40
Strobe G Rp =800, ns
42
PHL See Note 3 zz yT
PLH —
ns
v Select A/B T R—
tpp 4 = propagation delay time, low-to-high-level autput
tpHL = propagation delay time, high-to-low-level output
NOTE 3: See General Information Section for load circuits and voltage waveforms
'
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TYPES SN54LS157, SN54LS158, SN74LS157, SN74LS158
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN54LS’ SN74LS’ UNIT
MIN NOM MAX | MIN NOM MAX
Ve Supely valtage 4.5 5 6§5|4.75 5 525! v
IgH High-leve! output current —400 —400| uA
loL Low-evel output current 4 8 mA
Ta Operating free-air temperature -55 126 0 70] °c
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
SN54LS’ SN74LS"
PARAMETER TEST CONDITIONS? UNIT
MIN TYPi MAX [MIN TYPI MAX
V4 High-evel input voltage 2 2 \
Vi Low-level input voltage 0.7 08 V
ViK  Input clamp voltage Veg = MIN, 1= —18mA -15 —-1.5 VvV
X Vg = MIN, VIH=2V,
VgH High-levet output voltage 25 3.4 2.7 34 \2
VL = MAX, IoH = —400 pA
Ve = MIN, VIH=2V, lgL =4 mA 0.25 0.4 .25 0.4
Vor Lowlevel cutput voltage cc H oL 0 A
VL = MAX oL =8 mA 0.35 0.5
Inputcurrent | %5 o G 0.2 0.2
1 at maximum Vee = MAX, Vi=7V mA
N AorB 0.1 0.1
input valtage
High-level A G 40 40
oo A/Bor & Vec=MAX, V=27V A
inputcurrent | Aor B 20 20
Low-level A G -0.8 -0.8
wooow AlBor& Vee = MAX,  V(=04V mA
input current AorB —0.4 —0.4
3 lps  Shortcircuit output current§ | Voo = MAX -20 -100 | -20 —100| mA
‘LS157 9.7 16 9.7 16
Ve = MAX, See Note 2 "
15158 4.8 8 4.8 8
_' lcc  Supply current Vge = MAX, mA
- All Ainputs at 4.5 V, 'LS158 6.5 1 6.5 1
- All other inputs at 0 V
U tfor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating canditions.
m
< £ Al typical values are at Voo = 5 V, T = 25°C.
-— § Not more than one output shoufd be shorted at a time and duration of short-circuit should not exceed one second.
o NOTE 2: igg is measured with 4.5 V applied te all inputs and all outputs open,
m
wn
switching characteristics, VcCc =5V, TA= 25°C
PARAMETERY FROM TEST CONDITIONS L8157 LS158 UNIT
(INPUT) MIN TYP MAX [MIN TYP MAX
1 9 14 7 12
PLH Data ns
PHL 9 14 10 15
CL=15pF,
1PLH — 13 20 11 17
1 Strobe G AL =2k 14 21 8 24|
PHL See Note 3 P >3 3 2
t —
PLH Select A/B ns
tPHL 18 27 16 24
“‘PLH = propagatiaon delay time, low-to-high-level output
tpy) = propagation delay time, high-to-low-levei output
NOTE 3. See General Information Section for load circuits and voltage waveforms.
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TYPES SN545157
QUADRUPLE 2-LINE TO 1-LINE

, SN545158, SN74S157, SN74S158
DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN545157 SN748157
SN54S158 SN74S158 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 5 55 | 4.75 5 5.25 v
High-level output current, Igy -1 =1 | mA
Low-level output current, I 20 20 [ mA
Operating free-air temperature, Ta —55 125 ] 70 C

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

SN545157 SN54S5158
PARAMETER TEST CONDITIONSt SN745157 SN745158 UNIT
MIN TYP1 MAX |MIN TYPI MAX
V|y High-level input voltage 2 2 v
VL Low-level input voltage 0.8 08 v
V(K Input clamp voltage Ve =MIN, = —-18mA —-1.2 -1.2] Vv
Voo =MIN, V=2V, Series 54S | 2.5 3.4 2.5 3.4
VQoH High-level output voltage cc H v
ViL=0.8V, IoH=—1mA [Series 745 2.7 3.4 27 34
VoL Low-level output volt Vee s MIN. iy =2V, 05 05| v
ow-level output v e X .
oL putvoltag VIL=08V, IgL=20mA
Iy Input current at maximum input voltage | Voo = MAX, Vi=55V 1 1| mA
. A/B or G 100 100
I High-level input current Vee =MAX, V=27V A
tH e P Aorg cc ! 50 s0] *
R AlBorG -4 -4
| Low-level ut current Vee = MAX, vy=05V A
L w inp ar Aor B cc [ 3 2 m
lgs  Short-circuit ouput current§ Ve = MAX —40 —-100{ 40 ~—100| mA
v =MAX, Allinputsat4.5V,
ce e 50 78 39 61
. Suppt . See Note 2 A
curren’
cc UPPlY curre Voo =MAX, Ainputsat4.5 v, 81 m
B,G.S, inputs at 0V, See Note 2
*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
FAN typical values are at Veg =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.
Note 2: Igc is measured with all cutputs open.
switching characteristics, Vcc =5V, TA = 25°C
SN545157 SN545158
PARAMETERY FROM TEST CONDITIONS SN745157 SN745158 UNIT
UNPUT) MIN TYP MAX|MIN TYP MAX
t 5 7.5 4 6
‘PLH Data 45 65 4 6
o L= 15pF. 85 125 65 115
1| P 5 . . 11.
FLH Strobe G Ry =280, ns
WPHL See Note 3 75 12 7 12
- 95 15 8 12
PLH Select A/B ns
PHL 95 15 8 12

Ytp L1 = propagation detay time, low-to-high-tevel output
tpL = propagation delay time, high-to-low-leve) output
NOTE 3: See General information Section for load circuits and voltage waveforms.
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