SN54157, SN54LS157, SN54LS158, SN545157, SN54S158,
SN74157, SN74LS157, SN74LS158, SN74S157, SN745158
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

MARCH 1974 — REVISED MARCH 1988

o Buffered Inputs and Outputs SN54157, SN54LS157, SN54S5157,
’ . SN54LS158, SN54S158 . . . J OR W PACKAGE
e Three Speed/Power Ranges Available SN74157 . . . N PACKAGE
SN74L5157, SN745157,
TYPICAL TYPICAL SN74LS158, SN74S158 . . . D OR N PACKAGE
\"2
Types A VERAGE POWER {TOP VIEW)
PROPAGATION o ON _
TIME as]r Uss Vee
157 9ns 150 mwW 1A|Ez 15 G
'LS157 9ns 49 mw 183 1ad4A
5157 5ns 250 mw 1v[Ja 13048
‘L5158 7ns 24 mW 2ads  12(Jay
5158 4ns 195 mw ZBES 1n[J3a
L 2v[7  10[J38
applications
PP . GND[ 8 9[] 3y
o Expand Any Data input Point
e Multiplex Dual Data Buses SN54LS157, SN548157, SN54LS158,
. . SN54S158 . . . FK PACKAGE
o Generate Four Functions of Two Variables (TOP VIEW)

(One Variable Is Common)
e Source Programmable Counters

description

These monolithic data selectors/multiplexers contain
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, 'LS157, and ‘S157 present true data whereas
th.e ) ’L-S1 58 and ‘S158 present inverted data to K % % (>;) 8
minimize propagation delay time. [G]
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FUNCTION TABLE NC - No internal connection

INPUTS OUTPUT Y

STROBE |SELECT '157, ’'LS158

G A/B ‘LS157,°S157|  'S158
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H = high level, L = low level, X = irretevant

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

Supply voltage, VCC (See NOte 1) . ... i e e e e e 7V
Input voltage: ‘157, ‘ST188 . . . . . e e e 5.5V
LS157, LS1B8 o o o e 7V

Operating free-air temperature range: SN54’ .. . . . .. .. . . e —-55°C to 125°C
SN 74 e 0°C to 70°C

Storage teMPerature FTanNge . . . .« oo v vttt e ottt e —-65°C to 150°C

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

current as of publication date. Products conform to
specifications per the terms of Texas Instruments

necessurir:aitl::l'me' :t‘esting of all pnramet::se.s ot lNST RUN‘EN‘TS
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SN54157, SN54LS157, SN54L.S158, SN548157, SN54S158,
SN74157, SN74LS157, SN74LS158, SN74S157, SN745158
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

logic symbolst

logic diagram (positive logic)

‘167, 'LS157, 'S157 ‘157
5 w2
_G (k1) EN (3) ) v
A/B —d G1 1B .|
m | L L
{2) = (s)
1A —
e : MUX @ .y 24 f
51 ) ) LI
2A [v2) 28 1
(6) — 2V
G 3 10 1
A or 9 3y 3 ®
3B o) 3y
an L2 (12) * 1
L ° a4y q
a8 U3 09 ]
, (3l 9 12) 4y
‘168, ‘'LS158, ‘S158 48 |
2 - 1) <
SELECT A/B -| >o-<i—| >0
= (15)
G ——IEN & b
ae Ja STROBE G ,__4>___
- r
= w2 jT MUX (4)
r~ (3) &.— 1Y
U 1B r 1
28— 7
(') 8 (6) . 2Y
<
- 3A (11}
Q (10) 19 5y
g 8 (14)
4A 12
(13) >‘_‘. ayY
a8
T These symbols are in accordance with ANSIHIEEE Std. 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.
schematics of inputs and outputs
‘157 157
EQUIVALENT OF EACH INPUT TYPICAL OF ALL QUTPUTS
- Vee
100 @ NOM
Vee -
Req = 4 k2 NOM —_—
INPUT -_—
OUTPUT
(]
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SN54LS157, SN54LS158, SN54S157, SN54S158,
SN74LS157, SN74LS158, SN74S157, SN74S158
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

logic diagrams (positive logic)

‘'LS157, 'S157
(2)
1A
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(3) 1Y
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STROBE G T____.q
SELECT A/B —
‘LS158, 'S158
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1A
(4)
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48
_ (15) ¢
STROBE G -‘—”—————1
SELECT A/B

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

schematics of inputs and outputs

‘LS157, ‘'LS158

EQUIVALENT OF EACH INPUT

ch——1 -
Req

INPUT —o-f¢ -
. 4
F 3 v

S or G inputs: Req = 8.5 k§I NOM
A or Binputs: Rgq = 17 kQQNOM

TYPICAL OF ALL QUTPUTS

———e—— 4y
120 2 NOM cc

OUTPUT

‘8157, 'S158
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EQUIVALENT OF EACH INPUT

Vee -

Req

INPUT --

S or G inputs: Req =1,4 kQNOM
A or B inputs: Req =28 k2 NOM

TYPICAL OF ALL OUTPUTS

—_—— ey
50 Q2 NOM ce

OUTPUT

{i’
EXAS
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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, Vco 4.5 5 55 |4.75 5 6.25 \%
High-level output current, Igy —800 —800 | uA
Low-level output current, Ig 16 16 | mA
Operating free-air temperature, TA —55 125 0 70 | °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
+ SN54157 SN74157
PARAMETER TEST CONDITIONS - - UNIT
: MIN _TYPE MAX | MIN TYPI MAX
ViH4 High-level input voltage 2 2 \2
ViL Low-level input voltage 0.8 08| Vv
ViK  Input clamp voltage Ve =MIN, | =-12mA 1.5 -1 \
. Vee=MIN,  Vip=2V,
VoH High-level output voltage 24 34 24 34 \
2 V)L =08V, lgy=-800uA
Vee=MIN,  Viy=2V,
VoL Low-level output voltage cc 1H 0.2 0.4 0.2 04 \%
ViL=08V, lgL=16mA
| Iy Input current at maximum input voltage Vgee = MAX, V=55V 1 1] mA
"-_| H High-level input current Vee = MAX, V=24V 40 40| uA
he Low-level input current Vee = MAX, V=04V -1.6 —-1.6| mA
U 105 Short-circuit output current Vee = MAX -20 -55 | ~18 -55{ mA
2 Icc  Supply current Ve = MAX,  See Note 2 30 48 30 48 | mA
— N
(2] TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
8 FAN typical values are at Vee =5V, Ta=25°C.
YNot more than one output should be shorted at a time and duration of shart-circuit should not exceed one second.
NOTE 2: lcc is measured with 4.5 V applied to all inputs and all outputs open,
switching characteristics, Vcc =5V, Ta = 25°C
PARAMETERY FROM (INPUT) TEST CONDITIONS MIN TYP MAX|UNIT
t 9 14
‘PLH Data 3 12 ns
tPHL CL=15pF, 13 20
(P'-H Strobe G R = 400 €2, ™
‘PHL See Note 3 5 >3
PLH Select A/B ns
tPHL 18 27
1tp|_H = 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.
l
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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
Vec  Supply voltage 4.5 5 5.5 |4.75 5 525 v
oy High-level outputcurrent —400 —400| pA
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)
SN54LS’ SN74LS’
PARAMETER TEST CONDITIONS? = UNIT
MIN TYP{ MAX [MIN TYPI mAX
ViH  High-level input voltage 2 2 \4
ViL  Low-level input voltage 0.7 08| Vv
VK Input clamp voltage Vee = MIN, I = —18 mA -15 -15 Vv
Ve = MIN, ViH=2V,
VoW High-level output voltage cc IH 25 34 27 34 v
VL = MAX, loH = —400 pA
Vee = MIN, ViH=2V, |loL=4mA 0.25 0.4 0.25 0.4
VoL Low-level output voltage cc 1H oL o A
Vi = MAX loL = 8mA 0.35 0.5]
Input current | 78 5, G 02 0.2 »
Iy at maximum Vee = MAX, V=7V mA o
input voltage AorB 0.1 0.1 o
High-level AlBor G 40 40 ‘S
| Vee = MAX, V=27V A
IH inputcurrent | AorB cc ! 20 20| # 8
Low-level A G —0.8 -0.8
L . w-lev A/Bor G Vee = MAX, Vi=04aV A
input current [ AorB —-0.4 -0.4 el
log  Shortcircuit output current | Voo = MAX -20 —-100 | -20 —100| mA =
L5157 97 16 97 16 =
Vee = MAX, See Note 2 -
LS158 4.8 8 4.8 8
lcc  Supply current Vee = MAX, mA
All A inputsat 4.5 V, 'LS158 6.5 1 6.5 11
All other inputs at 0 V
!For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
fAll typical values are at Ve = 5V, Tp = 25°C.
§Not more than one output should be shorted at a time and duration of short-circuit should not exceed one second.
NOTE 2: Icc is measured with 4.5 V applied to all inputs and all outputs open.
switching characteristics, Vcc =5V, TA = 25°C
FROM ‘LS157 ‘LS158
PARAMETERY TEST CONDITIONS UNIT
(INPUT) MIN TYP MAX |MIN TYP MAX
t 9 14 7 12
PLH Data ns
tPHL Cf = 15pF 9 14 10 15
LM o © H'— Zk‘;’ 13 20 KEEEE
trobe L= , n
1 4
PHL, Seo Note 3 :: 2; 1§ :0
1| -
PLH Select A/B ns
PPHL 18 27 16 24
'hPLH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
NOTE 3: Load circuits and voltage diagrams are shown in Section 1.
T QIP
EXAS 2-487

INSTRUMENTS

POST OFFICE BOX 655012 « DALLAS, TEXAS 75265



SN548157, SN54S158, SN745157, SN74S158
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN545157 SN745157
SN545158 SN745158 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vec 4.5 5 5.5 | 4.75 5 5.25 \Y
High-fevel output current, Iy -1 =1 [ mA
Low-level output current, Ig|_ 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)
SN545157 SN54S5158
PARAMETER TEST CONDITIONS? SN745157 SN745158 UNIT
MIN TYPF MAX|MIN TYPI MAX
VIH High-level input voltage 2 2 \Y
ViL Low-level! input voltage 0.8 0.8y V
2 VK Input clamp voltage \ Vce =MIN, |j=-18mA -1.2 -1.2| Vv
. . Vee=MIN, Vig=2V, Series 545 | 2.5 3.4 25 3.4
VoH High-level output voltage - \"
V)L=08V, 1gH =—1mA|Series 74S | 2.7 3.4 2.7 34
- Vee =MIN, Vig =2V,
-] VoL Low-level output voltage 0.5 05| v
- ViL=08V, gL =20mA
U Iy Input current at maximum input voltage | Vge = MAX, V=55V 1 1] mA
. ) A/Bor G 100 100
] High-leve!l input current \Y =MAX, V=27V A
<<D 1H Hig p Ao B cc ' 50 s0] ¥
- A G —4 —4
8 fIL  Low-level input current /':/Sroar & Vceg = MAX, V=05V - - mA
w Ilps  Short-circuit ouput currentd Vce = MAX —40 —-100| —40 —100| mA
\ =MAX, Allinputsatd4.5V,
ce puts @ 50 78 39 61
| Supply cu . See Note 2 A
U rren
ce Py VeG = MAX, A inputs at 4.5V, o m
B,G,S, inputsat 0V, See Note 2
" For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
TAIl 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: l¢c is measured with all outputs open.
switching characteristics, Vcc =5 V, Ta = 25°C
EROM SN54S157 SN545158
RO
PARAMETER Y TEST CONDITIONS SN74S157 SN745158 UNIT
{INPUT) MIN TYP MAX |[MIN TYP MAX
tPLH 5 7.5 4 6
Data ns
t 4.5 6. 4 6
e C1.~ 15k 55 122 65 115
1 - 3 . 3 11.
tPLH Strobe G R =280, : 7 2] s
PHL See Note 3 7. 12 3
t _ .5 15 8 1
PLH Select A/B 2 ns
tPHL 9.5 15 8 12
1‘PLH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-leve! output
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
’
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