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SN74157, SN741LS157, SN74LS158, SN745157, SN745158
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QUADRUPLE 2-LiNE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

MARCH 1874 — REVISED MARCH 1388

-—-l-
N

* Buffered Inputs and Outputs SN54157, SN5ALS157, SN54S157,
. SNS4LS 158, SNE4S158 . . . J OR W PACKAGE
® Three Speed/Power Ranges Available SN74167 .. N PACKAGE
TYPICAL SN74LS157, SN748157,
TYPICAL SN74LS158, SN745158 . . . D OR N PACKAGE
AVERAGE
TYPES _ .. POWER (TOP VIEW)
FRUFAGMATIUN D‘SslPATloN _
TIME _ a1 U15:]\_/CC
157 9ns 150 mW 1a{l2 1sJa
‘L8157 9 s 49 MW 1803  1a[l4ea
‘5157 S ns 250 mwW 1v{ds  13{J4B
‘L5158 7rs 24 mwW 2a0s 12 ar
‘5158 ans 195 mw 28{0s  11[]3a
N 2v({d7 1wo[l3m
applications _ GNDE o o[ 3v
¢ Expand Any Data input Point
*  Multiplex Dual Data Buses SN54LS167. SN545157, SNS4LS 158,
. - _ . N SN64S158 . . . FK PACKAGE
e (ienerate Four Functions ot 1 wo Variables (TOP VIEW)

{One Variable 1s Comman}
¢ Source Programmable Counters
description

These menolithic 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, ‘L8157, and 'S157 present trua data whereas
th: ‘L5158 and ‘S158 present inverted data to
minimize propagation delay time.

FUNCTION TABLE NC - No internal connaction
- INPUTS OuUTPUT ¥
STROEE |SELECT ‘157, ‘L5158
L ® A8 : ® lsiszisis)| siss
H X X X 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 level, L - low teval, X = irrelevant

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

Supply voltage, Voo (See Note 1) .. ... e 7V
Input voltage: 157, ST S8 . e, 5.5V
LSTS7, LSIBB 7V

Operating free-air temperature range: SNSA‘ ... .. . . - 55°C to 125°C
SN A e e 0°C to 70°C

Storage temperature range . . . ... ... ... -652C to 150°C

NOTE 1: Voltage values are with respact 1o network ground terminal,
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MRS d NErFAl R4arE=y MEBEFAaAIMAANND ﬂlll'.n l'-l l'\lll:‘nﬁil:n
SNIG41ID/, SNIGLO 1D/, SONIGLI 128, 2NISG Jf, 208342130,
SN74157, SN74LS157, SN74LS5158, SN74S!57 SN74S158
GQUADRUPLE Z-LiINE TU 1-LINE DATA SELECTORS/MULTIPLEXERS
logic symbols T logic diagram (positive logic)
‘157, 'L§157, '$157 ‘157
(2
1A
E (l.:?’ EN 131
A/B it} G1 T —
(2 & L is) !
1A —
= T MUX (G 24 —
1. ——11 S
2A -(-L N m @ ~
{6) ——— 2Y
= {11 aa 0 )
3a {9) 4
. U0 | p——= 3Y . )
we e Ly
{14) 38 ]
48 ———l (12
a U3 12 4y L) )
) 1
(134 1
‘168, L5158, 'S158 48
SELECT A/B (D ™ <
= (15} r lx‘
G EN = 115
am 161 ,J STROBE G —*—CI ) —
1 12 jT_ MUX
{3 h...ﬂ 1Y
18 I—S]_- i
ZA ‘ﬁ) ﬂ ZY
® {10
38 —
{10} SR
38 {14)
an
a8 (13) .______(12_] 4y

'These symbols are in accordance with ANSI/EEE Std. 91-1984 and
IEC Pub ication 637-12.
Pin numbers shown are for O, J, N, and W packages.

schematics of inputs and outputs

157

157

(121

EQUIVALENT OF EACH INPUT

vee -_—
Rgg = 4 kD NOM

-

INPUT -

TYPICAL OF ALL QUTPUTS

Vee
100 0 NOM

ouTPUT

3y

3y
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SN54LS157, SN54LS158, SN545157, SN545158,
SN74LS157, SN74LS158, SN745157, SN745158
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

1A

24

28

3A

3B

an

4B

5TH

SELEC

[o]
@«
(Al

-
p‘ m

1A

2A

28

1A

a8

44

a8

STROBE G
SELECT A/B

Pin numbers shawn are far D, J, N, and W packages.

)

‘L$157, '§157
iz
:7)~L\_\ ()
i5)
17
16) — (Al
——— JJ
be—”
tn .
— (94
$10) av
—1
(14)
(12}
(13 4y
(15 — an
By =
-
}
"L§158, 'S158
(2
4
(3 By
15)
(6 2 gy
—
{11}
10} @,
—
(143 N
b
t13) 020 a4y
{15 4
mn 9
—)

L

schematics of inputs and outputs

‘LS§157, "'L8158

EQUIVALENT OF EACH INPUT
vcc__T__ .

"

S or G inputs: Rag = 8.5 ki NOM
A or B inputs: Rgq = 17 X2 NOM

TYPICAL OF ALL OUTPUTS

120 2 NOM
ouTPuUT

T

'$157, '§158

EQUIVALENT OF EACH INPUT

‘NPUTg

S or G inpurts: = 1.4 k{1l NOM
A or B inputs: e =23kﬂ NOM

TYPICAL OF ALL OUTPUTS

e v
50 §1 NOM ce
QUTPUT

I

i

!

—

.
Feed
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SN54157, SN74157
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN5A157 SN74157 uNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 ) 55 | 4.75 5 5.25 v
High-level outout current, Iy —800 —B00 J13:3
Low-level output current, Iy 16 16 | mA
Operating free-air temperature, Ta —55 125 0 RN

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

SNSAIST SN74157
PARAMETER TEST CONOITIONS T - - uMIT
MIN TYPI MAX [ MIN  TYP! MAX
Yy  High-level input voltage 2 2 v
Vip Low-level iopui voliage og o8t v
Vi€ 1nput clamp voltage Vee = MIN, = - 12mA -15 151 V¥
A = MIN Vi = 2V,
VogH High-tevel output voltage _‘CC ] tH o 24 34 24 34 v
Vi =08 V. ioH = —B00 pA
v = MiN, Vg =2V,
VoL Low-level oulput voltage ce IH 02 04 0z 04| v
Vi =08V, oL = 16 mA
H Input curfent at max imum input valtage Voo = MAX, V=585V 1 1] mA
I High-levet mput current Ve =MAX, vy=24V 40 401 uA
e Low-leve! input current Vog = MAX, V=04V -16 -1.6| mA
s Short-circuit output current ¥ Voo = MAX -20 -5 | —-18 =55 | mA
Ice  Supnly current Voo = MAX See Mate 2 30 43 30 43 | mA
"Eor conditians shown as MIN or MA X, use the appreopriate vatue specified under recommended operating conditions.
tan vpical values are st Ve = 5 W, Ty = 25°C.
El Not more than one output should be shorted at a time and duration of shart-circuit should not excaead one sacond.
NOTE 2: lgge is measured with 4.5 V applied to all inputs and all autputs apen,
switching characteristics, Vg =5 V, Ta = 26°C
PARAMETERY FROM (INPUT) TESYT CONDITIONS MIN TYP MAX |UNIT
1 9 4
IPLH Data 3 T2 ns
[
AL C = Y8 pF,
1PLH _ 13 20
Strobe G Ry - 400 52, ns
TPHL 14 21
See Note 3
P H — 15 23
Select A/B ns
tPHL 18 27
11pLH = propagation delay time, low-to-high-lgvel output

tPHL

propagation delay time, high-to-low-evel output
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
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SN54LS157, SN54LS1568, SN74LS157, SN74L5158
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SNE4LS’ SN74LS’ UNIT
MIN NOM MAX | MIN NOM MAX _
Ve Supply voltage 4.5 5 55|4.75 5 525 V
IgH High-level output current —400 —400] uA
TOL Lowdevel output current 4 8 mA
Ta  Omerating tree-air temperature —55§ 125 0 . 701 °C
electrical characteristics over recommended operating free-air temperature range {uniess otherwise noted)
SN54LS’ SN74LS"
PARAMETER TEST CONDITIONST + UNIT
Min Tvel max | MmN TYRT max
Vi  High-level input voitage 2 2 v
ViL  Low-level input voltage 0.7 0.8 v
Vi  input clamp voliage Voo = MIN, 1= —18mA -1 -1.5] v
v = MIN, Vil =2V,
VoH High-evel output voltage cc IH 25 3.4 2.7 34 v
ViL = MAX, lgn = —400 uA
Ve = MiN, Vg =2 gL = 4 mA 0.25 0.4 025 04
VL Lowlevel output valtage vee T M Y=Ly QL v
| Vi = MAX IgL = 8mA 035 0.5
fnputcurrent | 28 0 G 0.2 0.2
Iy at maximum Voo = MAX, V=7V méa,
. AarB 0.1 G.1
input valtage
High-level AlBor G ’ 490 40
1 A\ = MAX V=23V A
IH input current AorB cc ! =2 20 20 :
Low-ieve! ABarG —0.8 -0.8
! v =MAX, V=04V mA
L input current | Aoar B cc ! —0.4 —0.4
lgs  Shortcircuit output curremtd | Voo = MAX ~30 ~100 | —20 —100| mA
v MAX Ses N P ‘L5157 9.7 18 9.7 16
= , ee Naote
ce ‘L5158 4.8 8 4.3 8
lce Supply currant Vee = MAX, mA
All A inputs at 4.5 V, ‘L3158 85 " 6.5 11
All other inputs at 0V J
TFar conditions shawn as MiN or MaX, use the appropriate value specified under recommended operating conditions,
'-?-.CAH typical valuesareat Voo = B W, Ty = 25"C,
'§Nm more than gne output should be shorted at a time and duration af short circuit should nat exceed One second,
NOTE 2: lge is measured with 4.5 v appiied to all inputs and all outputs open.
switching characteristics, Vog =5V, Ta = 25°C
PARAMETER Y FROM TEST CONDITIONS L8157 13158 UNIT
[INPUT) MIN TYP MAX |MIN TYP MAX
1 - 14 7 12
PLH a1 3 ns
FHL Cp = 15pF 9 b 2 ©
WLH = ﬁ" *ka:‘l' 13 20 1 17 o
PHL Strove G L- : 4 21 18 24
See Nore 3
PLH — 15 23 13 20
Seiect A/8 4 s
TPHL i 18 27 16 24
hPLH = propagation delay time, low-to-high-level output

P

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

NOTE 3: Load circuits anc voltage diagrams are shown in Saction 1.

{i’
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SNS45157, SN545158, SH745157
QUADRUPLE 2-LINE TO 1.LINE DA

recommended operating conditions
SN545157 SN745157
SN545153 SN745158 UNIT
MIN NOM MAX | MIN NOM MAX

Supply voltage, Ve 4.5 5 55 | 4.75 5 525 v
High-level autput current, loy -1 -1 mA
Low-tevel gutput current, Ig| 20 20| mA
Operating free-air temperatar;, Ta ~B& 126 0 70 'C

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

SNE45I5EY SN545158
PARAMETER TEST CONDITIONS? SN745157 SN745158 UNIT
MIN TYPT MAX [MIN TYel max
Wy High-level input voltage 2 2 \%
ViL Low-evel input voltage 0.8 08| V
Vi Input clamp voltage Ve = MIN, 1= -18mA —1.2 -1.21 V
\ =MIN, Vip=2V, Series 545 | 25 3.4 2.5 3.4
VoH High-level output valtage cc tH ere v
Vi =08V, lgn=—-1mA |Series 745 | 2.7 34 27 3.4
v =MIN, Vig=2V,
VoL Low-level output voltage cc 1H 0.5 05 v
VL =08V, L =20mA B
1 Input current at maximum snput voltage | Voo = MAX, V=55V ’ 1 1 mA
. A/Bor G 100 100
| High-level inputc 1 v =MAX, V=27V A
IH 9 ' urren AorB cc ! 50 50 K i
. ABor G, —4 —4
{ Low-level input current v =MAX, V=05V mA
't Aor B cc : 2 -2
105 Short-circuit ouput currentd Vee = MAX —40 —100 | —40 =100 | mA
v = MAX, Allinputs a14.5V,
tc P 50 78 B 6
See Note 2
icc  Suppty current - mA
Vee =MAX, Ainputs a1 4.5V, 81
B8,G,S, inputsat 0V, See Nopte 2
'For conditions shown as MIM or MAX, use the appropriate value specified under recommended aperating conditions.
fan rypical values are at VCC =85V, Ty = ZSDC,
FNot more than une autput should be shorted at a time, and duration of the short-circuit should not excesd one second.,
Nate 2: Icg is measured with all sutputs apen.
avitching characteristics, Veg =5 V, Ta = 25°C
SN545157 SNBAS 158
FROM
PARAMETERY TEST CONDITIONS SN745157 SN745158 UNIT
INPUT) MIN TYP MAXIMIN TYP MAX
tPLH 5 7.5 4 &
Data ns
tPHL 45 6.5 4 6
' CL-130F. g5 125 §5 115
[PL“ Strobe G RL =280 %, 75 12 EE I
PHL See Mote 3 — -
LA Sel A/B 9.5 15 8 12 s
elect
WPHL 9.5 15 8 12

TtpLH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
NOTE 3: Load circuits ard voltage waveforms are shown in Section 1.

.

Tth“y

INSTRUMEINTS

PDST OFFICE BOX 655012 » DALLAS, TEXAS 75265




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
1o verify, hefore placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at

ality 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.

wvith Tl's standard warranty. Testing and other au

tha tima nf cala in arcordanca v
i€ i aCllrGance wi S swandallG Warfanty., iesung and Giner Qu

uic unic U1 o

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

TO BE SUITABLE FOR USE IN LIFE-SUPFORT APFPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

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
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 ©@ 1996, Texas Instruments Incorporated
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Texas Instruments (TI1) 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.

Tl warrants performance of its semiconductor products and related software 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 TI 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, INTENDED, AUTHORIZED, OR WARRANTED
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CRITICAL APPLICATIONS.
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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.
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