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TYPES SN54157, SN54L157, SN54LS157, SN54LS158, SN54S157, SN54S158,
SN74157, SN74L157, SN741S157, SNTALSISS, SN74S157, SN74S5S
QUADRUPLE 2-LINE-TO-1-LINE DATA SELECTORS/MULTIPLEXERS

BULLETIN NO. DLS 7711847, MARCH 1974—-REVISED AUGUST 1977

features SNE4157, SNB4LS157, SN54S157 . .. ) OR W PACKAGE
SNSAL157 ... J PACKAGE
¢ Buffered Inputs and Outputs 5N74167, SN74L157, SN74L5167, SN74S157 . . . J OR N PACKAGE
e Three Speed/Power Ranges Available (TOP ViEW)
INPUTS OUTPUT INPUTS OUTPUT
TYPIC.
AL TYPICAL -~
AVERAGE
TYPES o opacation  TOWER
DISSIPATION
TIME

‘157 9ns 150 mW

‘L1657 18ns 75 mW

‘L8167 9ns 49 mW

'S157 Sns 260 mW

'L$158 7ns 24 mW

‘S158 4ns 195 mW

applications

e Expand Any Data input Point SELECT 1A 18 1Y _2A 2B, 2Y¥ GND

p y pu \ ,
P Multiplex Dual Data Buses INPUTS OUTPUT INPUTS OUTPUT

. . positive fogic:
¢ Generate Four Functions of Two Variables Low level at S sefects A inputs
{One Variable {s Common) High level at S selects B inputs
e Source Programmable Counters SNB4LS158, SNG4S1E8 . . . J OR W PACKAGE
. SN74LS1E8, SN745158 ... J OR N PACKAGE
description {TOP VIEW)
These monolithic data selectors/multiplexers contain INPUTS OUTPUT INPUTS OUTPUT

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
'157, ‘L157, 'LS157, and 'S157 present true data
whereas the '.5158 and 'S158 present inverted data
to minimize propagation delay time.

FUNCTION TABLE

Vcec STROBE 4A 4B 4Y 3A 3B ay

INPUTS OUTPUT Y
STROBE [SELECT A 8 157, °L167,| "Ls168
[1.51657,°8167| 'S158
H X X X L H SELECT 1A 1B 1Y 2A 28 2Y GND
L L : x L ': INPUTS OUTPUT INPUTS OUTPUT
L X H
L positive logic:
L H X L L H Low level at S selects A inputs
L H X H H L High ievel at S selects B inputs

H = high lavel, L = iow level, X = irrelevant

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

Supply voltage, Ve (seeNote 1) . . . . . . . . . . . L ... ..., TV
Inputvoltage: *167,°L167,S168 . . . . . . . . . . . . . . . . . . . .. . ... ... 58V
‘LS157,°LS168 . . . . e e e e e .. 7V

Operating free-air temperature range: SN54’ SN54L' SN54LS' SN545' Curcunts e ——55 Cto 126°C
SN74’, SN74L’, SN74LS", SN748'Circuits . . . . . . . . . 0°Cto70°C

Storage temperaturefange . . . . . . . . . . . . . . . . 4 s . w o . . .. ... —85Cto150°C

NOTE 1: Voltage values are with respect to network ground tarminal.
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TYPES SN54157, SN54L157, SN74157, SN74L15],
QUADRUPLE 2-LIME-TO-1-LINE DATA SELECTORS/MULTIPLEXERS

functional block diagram

"167, ‘L1867
1A {2)
— (4)
1Y
18 {3)
2A (5)
7
(6) LI
2B I8
(1n |
3A
? 1 (9)
3B (10) 3y
¢
(14)
4A
* (12)
(13) 4y
48
(1)
SELECT
stroe %! 4>
. schematics of inputs and outputs
157, 'L167 *167, ‘L1657
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
- Vee
R
Vee —_
Ragq ——
INPUT -
OUTPUT
*167: Req = 4 k2 NOM ‘187: R = 100 2 NOM
‘L157: Reg =8 k{l NOM 'L167: R =200 2 NOM
374
7182 TEXAS INSTRUMENTS
INCORPORATED

POST OFFICE BOX 5012 « DALLAS, TEXAS 75222



TYPES SN541S157, SN5415158, SN54S8157, SN54S158,
SNJ4LS167, SN74LS158, SN74S157, SN74SI68
QUADRUPLE 2-LINE-TO-1-LINE DATA SELECTORS/MULTIPLEXERS

functional block diagrams schematics of inputs and outputs
'LS167, '§167 'L§157, ‘L5158
. 12 EQUIVALENT OF EACH INPUT
vee —
) 1 {4} v oq
18 | INPUT -
(5} Yy
2A
) 2
© ) 7 _2v P
28
| G § or G Inputs: Req = 8.6 kil NOM
A {11} A or B inputs: Rgq = 17 kil NOM
@ TYPICAL OF ALL OUTPUTS
3y
{10}
38 —720 anN — Vee
*—
114} ——
4A
12} P
. ay ouTPUT
48
’-——
1
STROBEG 0 o 4
seLects U —d
—
) "LS158, 'S158 '§157, 5158
(2 .
1A . EQUIVALENT OF EACH INPUT
{4)
18 8 v Vee -= .
Req
{5)
2A INPUT --
2v
28 (6)
*—
(11 S or G inputs: Req = 1.4 kS2 NOM
3A Aor g inputs: Req = 2.8 k§2 NOM
101 9y TYPICAL OF ALL OUTPUTS
38 ——— g
I— Vee
- 60 ©2 NOM
(14} |
4A -
(12)
(13 4y oUTPUT
aB
115} )
STROBE G ———meemeee
SELECT S
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TYPES SN54157, SN74157
QUADRUPLE 2-LINE-TO-1-LINE DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN54157 SN74157 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve 46 &5 655|475 5 525 | v
High-level output current, iQH —800 —800 | uA
Low-level output current, 1oL 16 16 | mA
Operating free-sir temperature, Ta —B§ 125 0 70 | °c

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

PARAMETER TEST CONDITIONS? SNG4157 SN74157 UNIT
MIN TYP! MAX |MIN TYPI MAX
Viy High-level input voltage 2 2 v
Vir Low-level input voltage 0.8 08 V
ViK Input clamp voltage Veg=MIN,  1|=-12mA -1.5 -15] Vv
VoH High-level autput voltage Vee = MIN, - Vi =2V, 24 34 24 34 v
ViL=08V, Igy=-800uA
Vor Low-level output voltage zchcgoh."BlTll, ::)':' =_ lzsvr;\A 0.2 04 0.2 04| V
I Input current at maximum input voltage Vee=MAX, V| =55V 1 1| mA
14 High-level input current Vec=MAX, V=24V 40 40| pA
L Low-level input current Voo =MAX, V=04V -1.6 ~1.6] mA
log  Short-circuit output current§ Ve = MAX -20 —55 | —18 —-55| mA
lcc  Supply current Vee = MAX, SeeNote 2 30 48 30 48| mA
TFor conditions shown as MIN or MA X, uss the appropriate valus specified under recor d oparating
EAIl typicel values are at Ve = 5 V, T = 26°C,
$Not more than one output should be shorted at a time and duration of short-circuit should not exceed ona second.
NOTE 2: Igc is measured with 4.5 V applied to all inputs and all outputs open.
switching characteristics, Voc =5V, Ta = 256°C
PARAMETERY FROM {INPUT) TEST CONDITIONS MIN TYP MAX|UNIT
‘PLH Data 9 14 ns
IPHL Cy = 15 pF, g u
IPLH Strobe R =400 ©, 13 2 ns
tPHL See Note 3 L1
PLH Select 15 23 ns
PHL 18 27

1 PLH = propagation delay timae, low-to-high-tevel output
L = propagation delay time, high-to-low-level output

NOTE 3: Load circuit and voltage waveforms are shown or.n page 3-10.
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TYPES SN54L157, SN741157
QUADRUPLE 2-LINE-TO-1-LINE DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SNS4L157 SN741.157 UNIT
MIN NOM MAX |MIN NOM MAX
Supply voltage, Voo 4.5 5 5.5 {4.76 5 526| V
High-level output current, Igy —400 —-400] uA
Lowelevel output current, Igy 8 8] mA
O free-air P e, Ta ~55 126 o 70] °cC

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

PARAMETER TEST CONDITIONS? MIN TYPi MAX|UNIT
ViH High-level input voltage 2 v
Vi, Lowievel input voltage 08| Vv
ViK Input clamp voltage Vgc=MIN, 1j=-12mA 16| V
Voo =MIN, vig=2V,
Vv High-level t volt: 24 .4 v
OH High-level output voltags VIL=0.8V, Igy=—400uA 3
Voo =MIN, Viy=2V,
\' L 0.2 4| v
oL Low-ievel output voitage ViL=08Y, 1oL =8mA 0.
h Input current at maximum input voitage Voo =MAX, V=55V 1] mA
Ijy  High-level input current Ve =MAX, V=24V 20| pA
i  Lowlevel input current Vee=MAX, V=04V 08| mA
log  Short-circuit output current § Vee = MAX -9 —28| mA
Icc  Supply current Vee = MAX, See Note 2 16 24| mA
7
TFor conditions shown as MIN or MAX, use the appropriate value spacified under recommended operating conditions.
LAl typical vatues sre at Ve =5 V, T4 =25°C.
§Not more than one output shoukt be shorted at a time.
NOTE 2: Ig¢ is measurad with 4.5 V epplied to all inputs and sall outputs open.
switching characteristics, Vcc =5V, TA = 25°C
PARAMETERY FROM (INPUT) TEST CONDITIONS MIN TYP MAX|UNIT
18 28
LH Data ) 75 ns
tPHL Cy = 15 pF, ——
PLH Strobe R =800 &2, ns
tPHL See Note 3 8 42
4
tPLH Salect 30 s ns
tPHL 36 54
%15 H = propagation delay time, low-to-high-level output
tp L = propagation deiay time, high-to-low-leval output
NOTE 3: Load circuit and voltage waveforms are shown on page 3-10,
1076
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TYPES SN5418157, SN54LS158, SN74LS157, SN7ALS158
QUADRUPLE 2-LINE-TO-1-LINE DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN54LS’ SN74LS’ UNIT
MIN NOM MAX | MIN NOM_MAX
Supply voltage, Voo 4.6 5 5.5|4.75 5 525 V
High-level output current, gy —400 —400| uA
Low-level output current, Iy 4 8 mA
Operating free-air tamperature, T —55 125 0 70] °c
electrical characteristics over recommended operating free-air tamperature range (unless otherwise noted)
SNB4LS' SN74LS’
PARAMETER TEST CONDITIONST L UNIT
MIN _TYPE MAX |MIN_TYPI MAX
V4  Migh-level input voltage 2 2 v
ViL  Low-level input voliage 0.7 0. v
ViK Inputclamp voltage Voo = MIN, I} = —18 mA —1.5 —~1.5] v
Vee = MIN, VIH=2V,
VoH High-level output voitage cc H 25 34 2.7 34 v
ViL = MAX, toH = —400 uA
Vee = MIN, Vig=2V, |loL=4mA 0.26 0.4 . 0.4
VoL Low-level output voltage ce i OL 0.25 v
ViL = MAX loL = 8mA 0.35 0.5
Input carrent | g . 5 input 0.2 0.2
] at maximum Voo = MAX, Vi=7v mA
input voltage A or B input 0.1 6.1
High-level S or G input 40 40
i Vee = MAX, V=27V A
IH input current | A or B input cc ! 20 20 4
Low-fevet S or G input -0.8 0.8
oo owieve AO TP | voc=MAX, V)=04V mA
input current | A or B input -0.4 —0.4
lopg Short<ircuit output current® | Vo = MAX —20 —100 | -20 —100| mA
1 Suppl ent v MAX See Note 2 [Lsier 3.7 16 97 18 A
curren = f ote
cc suepl cc ["Ls1s8 48 8 48 gl
tFor conditions shown as MiN or MAX, use the appropriate value specifiad under recommended opsrating conditions.
tAH typical valuesareat Voo =5V, Ty = 25°C.
Not more than one output should be shorted at a tima and duration of short-circuit should not exceed one second.
NOTE 2: ¢ is measured with 4.5 V applied to all inputs and all outputs open.
switching characteristics, VcC =5V, Ta =25°C
FROM ‘L8157 ‘LS158
PARAMETERS TEST CONDITIONS UNIT
(INPUT} MIN TYP MAX |[MIN TYP MAX
1 9 14 7 12
tPLH Dat 9 1 7 12| "
PHL CL = 15pF,
tpLH 13 20 1 17
Strobe R =2k, vy 2 12 Py ns
PHL See Note 4 5 7 = 2
PLH Select ng
tPHL 18 27 16 24

%tp 1 = propagation delay time, low-to-high-level output
tpH L = propagation delay time, high-to-low-lsvel output
NOTE 4: Load circuit and voltage waveforms are shown on pags 3-11.
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TYPES SN545157, SN545158, SN745157, SN748158
QUADRUPLE 2-LINE-TO-1-LINE DATA SELECTORS/MULTIPLEXERS

REVISED AUGUST 1977

recommended operating conditions

SN64§157 SN74S167
SNB4S158 SN748158 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 6.5 | 4.75 5 5.25 v
High-level output current, Igy -1 -1 mA
Low-level output current, g, 20 20 | mA
Operating free-air temperature, T —5% 125 o 70 °C

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

SN548167 SN545168
PARAMETER TEST CONDITIONS? SN748167 SN745158 UNIT
MIN TYPE MAX |MIN TYP} MAX
Viy High-evel input voltage 2 2 v
Vi, Lowdevel input voltage 0.8 08| Vv
Vik Input clamp voltage Ve =MIN, 1j=-18mA -1.2 ~-12] Vv
v HighJeve! outout volta Vee=MIN, Vig=2V, Series 545 | 2.5 3.4 2.5 3.4 v
evel output voltage
OH T e i VIL=08V, lgp=—1mA [Series74S| 2.7 34 27 34
VoL Lowdevel output vol Ve =MIN. Vip=2V. 05 05| v
ow-level ou vol . A
oL put voltage VIL=08V, loL=20mA
h Input current at maximum input voltage | Vo = MAX, Vi=565V 1 1{ mA
S or G input 100 100
§ High-level input t Voo =MAX, V=27V A
IH Igh evel inp curren AorB inw( CC ] 50 50 M.
S or G input —4 —4
t level i t nt Voo = MAX, V=05V
I  Low-level input currel A or B input cc 1=05 " 2 mA
ips  Short-circuit ouput current § Veg = MAX —40 —100| —40 —-100[ mA
Vee = MAX, Allinputsat 4.5V,
ce fnputs 8 s0 78 3 61
, Suppt " See Note 2 A
Ul curren
cc  Supply Vg = MAX, Ainputs at4.5 YV, o m
B.G.S, inputs at 0V, See Note 2
TEar conditions shown as MIN or MAX, use the appropriate value ified under r ded g conditions.
LAl typical values are st Vg =5 V, Tp = 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: I is measured with all outputs open.
switching characteristics, Vec =5 V, Ta = 25°C
SN545157 SN545158
PARAMETER1 FROM TEST CONDITIONS SN748157 SN745168 UNIT
(INPUT) MIN TYP MAX|MIN TYP MAX
t 5 7.5 4 6
. Data 456 65 s 8
o CL=180F, 85 125 65 115
tPLH Strobe A =280 %2, 7'5 1'2 '7 1'2 ns
e See Note 3 9.5 16 8 12
PLH 2
Select
PHL °c 95 16 s 12| ™

1tp|_H = propagation delay time, low-to-high-level output
tpL = propagation delay time, high-to-low-level output
NOTE 3: Load circuit and voitage waveforms are shown on page 3-10,
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