ol (I XBLW SN74HC/HCT157
~XINBOLE — £ ) @ o Quad 2-input Multiplexer

General Description

The SN74HC/HCT157 are quad 2-input multiplexers which select 4 bits of data from two sources under

the control of a common data select input (S). The enable input (1:3) is active LOW. When E is HIGH, all of the
outputs (1Y to 4Y) are forced LOW regardless of all other input conditions.

Moving the data from two groups of registers to four common output buses is a common use of the
SN74HC/HCT157. The state of the common data select input (S) determines the particular register from which the
data comes. It can also be used as function generator. The device is useful for implementing highly irregular logic
by generating any four of the 16 different functions of two variables with one variable common. The
SN74HC/HCT157 is logic implementation of a 4-pole, 2-position switch, where the position of the switch is
determined by the logic levels applied to S.

The logic equations are:

1Y=Ex(111xS+110xS)

2Y=Ex(211xS+210%S)

3Y=Ex(311xS+310xS)

4Y=Ex(411xS+410x8S)
The SN74HC/HCT157 is identical to the SN74HC/HCT158 but has non-inverting (true) outputs.
Features

® [nput levels:

For SN74HC157: CMOS level
For SN74HCT157: TTL level
Low-power dissipation

Specified from -40C to +105C
Packaging information: DIP16/SOP16/TSSOP16

Ordering Information

L]
®  Non-inverting data path
L]
L]

DEVICE Package Type MARKING Packing Packing QTY
SN74HC157N DIP-16 T4HC157N Tube 1000/Box
SN74HC157DTR SOP-16 T4HC157 Tape 2500/Reel
SN74HCT157DTR SOP-16 T4HCT157 Tape 2500/Reel
SN74HCT157TDTR TSSOP-16 T4HCT157 Tape 3000/Reel
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XBLW SN74HC/HCT157
Quad 2-input Multiplexer

2 . Block Diagram And Pin Description

2.1\ Block Diagram
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Figure 2. IEC logic symbol
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Figure 3. Functional diagram
XBLWversionl.0 AN S, BRI A A v 216 W

PR SCHF

www.xinboleic.com

: 4009682003


http://www.xinboleic.com

ol (SIS

XINBOLE §X

XBLW SN74HC/HCT157
Quad 2-input Multiplexer

2.2, Pin Configurations

Figure 4. Logic diagram

s[7] — [98] Ve
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i1 [3] (94 ] 410
v [4] EE
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o [3 [10] 311
ano [8] (9] av
2.3+ Pin Description
Pin No. Pin Name Description
1 S common data select input
2 110 data input from source 0
3 1 data input from source 1
4 1Y multiplexer output
5 210 data input from source 0
6 211 data input from source 1
7 2Y multiplexer output
8 GND ground (0V)
9 3Y multiplexer output
10 3 data input from source 1
11 310 data input from source 0
12 4Y multiplexer output
13 411 data input from source 1
14 410 data input from source 0
15 E enable input (active LOW)
16 Ve supply voltage

XBLWyversionl.0
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2.4+ Function Table

Input Output
E S nl0 nll nY
H X X X L
L L L X L
L L H X H
L H X L L
L H X H H
Note: H=HIGH voltage level; L=LOW voltage level; X=don’t care.
3 . Electrical Parameter
3.1, Absolute Maximum Ratings
(Voltages are referenced to GND (ground=0V), unless otherwise specified.)
Parameter Symbol Conditions Min. Max. Unit
supply voltage Ve i} -0.5 +7.0 v
input clamping current Ik Vi<-0.5V or Vi> V¢ct0.5V - +20 mA
output clamping current Tok Vo<-0.5V or Vo> V¢ct0.5V - +20 mA
output current Io Vo=-0.5V to (Vcct0.5V) - +25 mA
supply current Icc - - +50 mA
ground current Ignp - -50 - mA
storage temperature Tste - -65 +150 C
total power dissipation Pt - - 500 mW
soldering temperature TL 10s ]S) éf}’) ;23 g
Note:
[1] For DIP16 packages: above 70C the value of P, derates linearly with 12mW/K.
[2] For SOP16 packages: above 70C the value of P, derates linearly with 8mW/K.
[3] For (T)SSOP16 packages: above 60C the value of P, derates linearly with 5.5mW/K
3.2, Recommended Operating Conditions
Parameter Symbol Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
SN74HC157
supply voltage Ve - 2.0 5.0 6.0 v
input voltage \ - 0 - Ve v
output voltage Vo - 0 - Ve A%
Vec=2.0V - - 625 | ns/V
input transition rise AUAV Vee=4.5V i 1.67 139 | ne/v
and fall rate Ve=6.0V ] ] 33 ns/V
ambient temperature Tamb . -40 - +105 C
SN74HCT157
supply voltage Ve - 4.5 5.0 5.5 A%
input voltage \% - 0 - Ve A%
output voltage Vo - 0 R Ve \%
e ™ | avav Vee=4.5V | 167 | 139 gy
ambient temperature Tamb i -40 - +105 C
XBLWversion1.0 SR HES T, BRI R v #4703 16 T
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3.3+ Electrical Characteristics

3.3.1. DC Characteristics 1
(T.mp=25C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
SN74HC157
VCCZZ.OV 1.5 1.2 - \Y%
g;gli(}letzge Vi Vee=4.5V 305 | 24 | . | v
VCC:6.0V 4.2 32 - \Y%
Vec=2.0V - 0.8 0.5 A%
i;glfvv'(l)‘gegle Vi Vee=4.5V _ 21 135 | v
VCC:6.0V - 2.8 1.8 \Y%
IOZ-ZOUA; Vcc:2.0V 1.9 2.0 - \Y%
IOZ-ZOUA; Vcec=4.5V 4.4 4.5 - Vv
Io=-4.0mA; Vcc=4.5V | 398 | 4.32 - \Y%
Io=-5.2mA; Vcc=6.0V | 548 | 5.81 - A%
[0=20uA; Vcc=2.0V - 0 0.1 \%
[0=20uA; Vcc=4.5V - 0 0.1 \%
O;gx;f@e Vou V=V or Vi 16=20uA; Vcc=6.0V _ 0 01 | Vv
16=4.0mA; Vc=4.5V - 0.15 | 0.26 A%
[6=5.2mA; Vcc=6.0V - 0.16 | 0.26 \%
nput leakage L Vi=Vee or GND; Vec=6.0V ] _ 01 | uA
supply current Icc Vi=Vccor GND; [0=0A; Vcc=6.0V - _ 8.0 uA
caplancli)?atnce C B B 33 B pF
SN74HCT157
3.2, Recommended Operating Conditions
Parameter Symbol Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
SN74HC157
supply voltage Ve - 2.0 5.0 6.0 v
input voltage Vi _ 0 _ Vee Vv
output voltage Vo - 0 R Vee \%
Vee=2.0V - - 625 ns/V
input transition rise AUAV Vee=4.5V i 1.67 139 | ng/V
and fall rate Ve=6.0V ] ] 33 ns/V
ambient temperature Tamb . -40 - +105 C
SN74HCT157
supply voltage Ve - 4.5 5.0 5.5 A%
input voltage Vi - 0 _ Vee Vv
output voltage Vo - 0 - Ve \Y%
imputransiion tise |y Vo4 5V e 1y
ambient temperature Tamb - -40 - +105 C
XBLWversion1.0 SR HES T, BRI R v #5703 16 I
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Quad 2-input Multiplexer

3.3. Electrical Characteristics

3.3.1. DC Characteristics 1
(T.mp=25C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
SN74HC157
Vec=2.0V 1.5 1.2 - \Y%
putvoluge | V" Ve SV T Ty
Vcc=6.0V 4.2 32 - \Y%
Vec=2.0V - 0.8 0.5 A%
ir%}glfvv-(ljtvaegle Vi Vec=4.5V _ 21 | 135V
Vec=6.0V - 2.8 1.8 A\
Io=-20uA; Vcc=2.0V 1.9 2.0 - \Y
Io=-20uA; Vcc=4.5V 4.4 4.5 - \Y
Io=-4.0mA; Vec=4.5V | 398 | 432 | _ v
lo=-5.2mA; Vcc=6.0V 5.48 5.81 _ \Y%
10=20uA; Vcc=2.0V - 0 0.1 A%
10=20uA; Vcc=4.5V - 0 0.1 A%
O;gx;flzz;e VoL VieVimor Vi | 10=20uA; Vee=6.0V ; 0 | 01 | V
I0=4.0mA; Vcc=4.5V - 0.15 0.26 \Y%
[0=5.2mA; Vcc=6.0V - 0.16 0.26 A\
nput leakage L Vi=Vee or GND; Vec=6.0V ] _ 201 | uA
supply current Icc Vi=Vccor GND; [0=0A; Vcc=6.0V - _ 8.0 uA
caplancli)?z:nce G - - 3.5 - 12
SN74HCT157
lgggfigﬁ;; Vi Vee=4.5V 10 5.5V 20 | 16 . v
irI;;g?C(l)Tt\a/tegle Vi Vee=4.5V t0 5.5V - 1208 |V
HIGH-level Von V=V or Vi Io=-20uA 44 | 45 - v
output voltage Vee=4.5V Io=-4.0mA 398 | 432 - \Y
LOW-level Ver V=V or Vi: 1o=20uA ] 0o | 01 | V
output voltage Vee=4.5V Io=4.0mA - 0.15 | 0.26 \%
mnput leakage I Vi=Vce or GND; Vee=5.5V i _ | s01 | uA
supply current Icc Vi=Vccor GND; I0=0A; Vcc=5.5V - _ 8.0 uA
per input pin; 100 | 360 | uA
Vi=Vee-2.1V; nl0, nIl inputs -
additional Alee other inputs at V¢ Perimipu'[ pin; ) 60 216 uA
supply current or GND; 1o=0A; E input
Vee=4.5V to 5.5V per input pin; 00 | 360 | wn
S input B
caplancri)g[nce C - - 3.5 - pF
XBLWversionl.0 SCRAN LS, SRR I A Fem 16
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3.3.2y DC Characteristics 2
(Tamp=-40C to +85C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
SN74HC157
Vee=2.0V 1.5 ] ] %
iputvolage | V" Voerd 3V Ty
Vec=6.0V 4.2 _ _ A\V4
Vee=2.0V - - 0.5 A%
i;gl:";'(l)‘;;egle Vi Vee=4.5V ] _ 135 v
Vec=6.0V - _ 1.8 A\
Io=-20uA; Vcc=2.0V 1.9 _ - A\
Io=-20uA; Vcc:4.5V 4.4 - - A%
HIGH-level Vou V=V or Vit To=-20uA; Vcc=6.0V 5.9 i - \4
output voltage
lo=-4.0mA; Vcc=4.5V 3.84 _ _ \Y%
I0=-5.2mA; Vcc=6.0V 5.34 - - \Y%
10=20uA; Vcc=2.0V - - 0.1 A%
10=20uA; Vcc=4.5V - - 0.1 A%
oigx;f@e Vor VieVior Vio | Io=20uA; Vec=6.0V ] 01 | v
Io:4.0mA; Vcc:4.5V - - 0.33 \Y%
Io=5.2mA; Vcc:6.0V - - 0.33 \Y%
nput leakage I Vi=Vee or GND; Voc=6.0V ] 210 | wA
supply current Icc Vi=Vccor GND; [0=0A; Vcc=6.0V - _ 80 uA
SN74HCT157
llj;g%_()lﬁ;ge Viu Vec=4.5V to 5.5V 2.0 _ _ A\
HESX&% egle Vi Vee=4.5V t0 5.5V ) _ | o8
HIGH-level Von V=V or Vi Io=-20uA 44 - - v
output voltage Vee=4.5V Io=-4.0mA 3.84 - - \Y
LOW-level Vo Vi=Vi or Vi 1o=20uA - - | ol |V
output voltage Vee=4.5V Io=4.0mA - - 0.33 \%
input leakage I Vi=Vce or GND; Vee=5.5V ] _ | i10 | uA
supply current Icc Vi=V¢ccor GND; [0=0A; Vcc=5.5V - _ 80 uA
per input pin; 450 UA
Vi=Vce-2.1V; nl0, nI1 inputs ) )
additional Alec other inputs at V¢ Perimipu'[ pin; ) ) 270 uA
supply current or GND; [o=0A; E input
Vee=4.5V to 5.5V per input pin; 0 | oA
S input B B
XBLWversion1.0 SR Bt S, SR T A i 57 316 T
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3.3.3. DC Characteristics 3
(Tamy=-40C to +105C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
SN74HC157
VCCZZ.OV 1.5 - _ V
mputvolage |V Viumd SV T B E——
Vec=6.0V 42 ; . \Y%
Vee=2.0V - _ 0.5 \Y
iﬁ&%&?;egle Vi Vee=4.5V ] _ s v
Vece=6.0V - _ 1.8 \Y
Io=-20uA; Vcc=2.0V 1.9 . . \Y%
Io=-20uA; Vcc=4.5V 4.4 R - A%
HIGH-level Vou Vi=Vi or Vi To=-20uA; Vcc=6.0V 5.9 N - \4
output voltage
lo=-4.0mA; Vcc=4.5V 3.7 - - \4
I0=-5.2mA; Vcc=6.0V 5.2 - - \Y%
[0=20uA; Vcc=2.0V - - 0.1 A%
106=20uA; Vcc=4.5V - - 0.1 \'%
LOW-level Vor Vi=Vigor Vi | 16=20uA; Vec=6.0V : - 01 | Vv
output voltage
[0=4.0mA; Vcc=4.5V - - 0.4 A%
[0=5.2mA; Vcc=6.0V - - 0.4 A%
input leakage I Vi=Vcc or GND; Vee=6.0V i _ | 110 | uaA
supply current Icc Vi=Vccor GND; [0=0A; Vcc=6.0V - - 160 uA
SN74HCT157
E;ﬁ%(}f’t;; Vi Vee=4.5V t0 5.5V 20 | . ] \%
ii}g}"v‘é‘fgegle Vi Vee=4.5V t0 5.5V ] 08 | v
HIGH-level Vou V=V or Vi; Io=-20uA 4.4 . \Y
output voltage Vec=4.5V Io=-4.0mA 3.7 - \4
LOW-level VoL Vi=Vior Vi; [0=20uA - 0.1 \4
output voltage Vec=4.5V Io=4.0mA - 0.4 Vv
input leakage I Vi=Vccor GND; Vcc=5.5V - +1.0 uA
current
supply current Icc Vi=Vccor GND; [0=0A; Vcc=5.5V - 160 uA
per input pin; 490 UA
Vi=Vee-2.1V; nl0, nl1 nputs -
additional Alec other inputs at V¢ perjn'[)ut pin; ] 204 uA
supply current or GND; [o=0A; E input
Veesd SV 1055V [ et input pin: 00 | ua
S input B
XBLWversion1.0 SR HES T, BRI R v 816
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3.3.4. AC Characteristics 1

(Tay=25C, GND =0V, C =50pF, unless otherwise specified.)

Parameter Symbol Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
SN74HC157
Vee=2.0V - 36 125 ns
nl0, nIl to nY; Vec=4.5V - 13 25 ns
see Figure 6! Vee=5.0V; C1=15pF _ 11 _ ns
Vee=6.0V - 10 21 ns
Vcc=2.0V - 41 125 ns
propagation o0 S tonY; 0 Vec=4.5V - 15 25 ns
delay see Figure 6 Vee=5.0V; C.=15pF 3 12 3 ns
Vcc=6.0V - 12 21 ns
Vcc=2.0V - 39 115 ns
E tonY: Vee=4.5V - 14 23 ns
see Figure 71 Vee=5.0V; C.=15pF ) 11 ) ns
Vec=6.0V - 11 20 ns
Vee=2.0V - 19 75 ns
transition time t see Fi gu’re 62! Vec=4.5V - 7 15 ns
Vcc=6.0V - 6 13 ns
power
dissipation Crp C.=50pF; f=IMHz; Vi=GND to V" _ 70 ] pF
capacitance
SN74HCT157
nl0, nI1 to nY; Vcec=4.5V - 16 27 ns
see Figure 6! Vee=5.0V; Ci=15pF _ 13 _ ns
propagation ta S tonY; 0 Vec=4.5V - 22 37 ns
delay see Figure 6 Vee=5.0V; C.=15pF - 19 - ns
E tonY: Vec=4.5V - 15 26 ns
see Figure 71 | Vee=5.0V; Ci=15pF _ 2| ] ns
transition time t; nY; Vcc=4.5V; see Figure 6 : 7 15 | ns
power
dissipation Cep | Ci=50pF; f=IMHz; Vi=GND to Vcc- 1.5VP | 70 _ pF
capacitance
Note:
[1] tpais the same as tpry and tpur.
[2] tiis the same as trar and trop .
[3] Cppis used to determine the dynamic power dissipation (Ppin uW).
Po=Crp x Ve xf; XN+Y(C x Ve xfo) where:
fi=input frequency in MHz;
f,=output frequency in MHz;
Cr=output load capacitance in pF;
Vcc=supply voltage in V;
N=number of inputs switching;
3(Cy xVee” xf,)=sum ofoutputs.
XBLWversion1.0 SRS, SER N I HO 16
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3.3.5+ AC Characteristics 2
(Tamy=-40C to +85C, GND=0V, C =50pF, unless otherwise specified.)

Parameter Symbol ‘ Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
SN74HC157
10 nll v Vcc:2.0V - - 155 ns
nl0, nll to nY; _
see Figure 6" Vec=4.5V - - 31 ns
Vcc:6.0V - - 26 ns
. Sto nY Vcec=2.0V - R 155 ns
propagation ony,; -
delay tpa see Figure 6" Vee=4.5V - - 31 ns
Vcc:6.0V - - 26 ns
_ Vcc:2.0V - - 145 ns
E ton¥; o Voe=4.5V ] _ ] 29 | s
see Figure 7
Vcc:6.0V - - 25 ns
Y Vcc=2.0V - - 95 ns
ny;
transition time t; see Figure 62 Vece=4.5V - _ 19 ns
Vcc=6.0V - - 16 ns
SN74HCT157
nl0, nIl to nY; _
see Figure 6! Vee=4.5V - - 34 ns
; StonY;
ropagation > =
P geigay toa see Figure 6" Vee=4.5V - - 46 ns
E tonY;
. ; Vec=4.5V - . 33
see Figure 71" cc ns
transition time t; nY; Vcc=4.5V; see Figure 67 - - 19 ns
Note:
[1] tpais the same as tpry and tpur.
[2] tiis the same as trur and trop
XBLWversionl.0 AN S, BRI A A v 10T 316 ;T
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3.3.6. AC Characteristics 3
(Tamp=-40C to +105C, GND=0V, C;=50pF, unless otherwise specified.)

Parameter Symbol Conditions ‘ Min. ‘ Typ. ‘ Max. ‘ Unit
SN74HC157
IO 1 ¢ v Vcc=2.0V - - 190 ns
nl0, nll to nY; _
see Figure 6! Vee=4.5V - - 38 ns
Vcc:6.0V - - 32 ns
. S tonY Vec=2.0V - R 190 ns
propagation ony, -
delay tpd see Figure 6" Vee=4.5V - - 38 ns
Vcc=6.0V - - 32 ns
_ Vcc:2.0V - - 175 ns
E ton¥; o Vee=4.5V ] HNERE
see Figure 7
Vcc=6.0V - - 30 ns
Vcc=2.0V - - 1 10 ns
transition time te see Fi gu’re 62 Vec=4.5V - - 22 ns
Vcc:6.0V - - 19 ns
SN74HCT157
nl0, nlI1 to nY; _
see Figure 6" Vee=4.5V - - 41 ns
ropagation StonY; _
p gelgay tpd see Figure 6[]] VCC 45V - - 56 ns
E tonY; _
? =4, - _ 39
see Figure 71" Voc=4.3V ns
transition time t; nY; Vec=4.5V; see Figure 6% _ ] 22 ns
Note:
[1] tpais the same as tpry and tpur.
[2] tiis the same as try and triy .
XBLWversion].0 SCRAN LS, SRR I A A1 0316 1T
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4 . Testing Circuit
4.1+ AC Testing Circuit
- I!w'
v
'"o0 %Y
e g Live
pulsa v .
GND 10 %
I .
O i 53 - 4 |-
;m: 50 %
pos
pulse Vi Vi
ﬁﬂgu? - |
Vee
I
1.4 2
2 DUT
RT CL
T iy £,rr T e

Figure 5. Test circuit for measuring switching times

Definitions for test circuit:

C.=Load capacitance including jig and probe capacitance.
Rr=Termination resistance should be equal to the output impedance Z, of the pulse generator.

4.2, AC Testing Waveforms

input
S, nld, ni1

Vi

oufpul
ny

Vi
sF'«’Il.n
GMND

L

Mu

i

Voo

Figure 6. Propagation delay input (nl0, nl1, S) to output (nYn

Vee
W)
GND
.
Vig
Vi

Ell‘lpl.ll

nY oulput

o I

tna

tnw

w

P

— 4
.rm\
Vi
10%
) .
J\T

=

Voo

Figure 7. Propagation delay input (E) to output (nY)
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5 . Package Information

5.1, DIP16

D

fr o ot el o o o)

[y § SR T | .

-

Dimensions in Millimeters

Symbol Min Nom Max

A 431

Al 3.15 3.30 3.65

B 0.50

Bl 1.6

C - 027

D 19.00 19.20 19.60

E 6.20 6.50 6.60

El 8.0

e 23

L 3.00 3.20 3.60

XBLWyversionl.0
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5.2, SOP16

MILLIMETER
SYMBOL

[ ] /

[EmEmEmcm:im i A B I N N
] A1J T 8

T Al 0.10 0.15 025

B -
= a2 140 1.45 150
A3 0.60 0.65 070
b 030 0.40 050
[ 0.5 0.20 025
Q E 5.80 6.00 6.20

B

! L
-
7 / E1 385 390 395
J— G S e R E

-~
—op 104
@A{O / / & 1.27B5C
1 ~ i

L 050 0.60 070
—" i . _
é OH ﬁ g H E @ o 0 105B5C
|-e“[ i a 0 4 8
XBLWversion1.0 SORAN RS, SEBR R IR T %14 71 3L 16 T
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5.3,TSSOP16
[i

JA3

l S
I

L

b

BASE METAL '
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Statement:

< Shenzhen xinbole electronics co., Itd. reserves the right to change the product specifications, without notice!
Before placing an order, the customer needs to confirm whether the information obtained is the latest version,
and verify the integrity of the relevant information.

< Any semiconductor product is liable to fail or malfunction under certain conditions, and the buyer shall be
responsible for complying with safety standards in the system design and whole machine manufacturing using
Shenzhen xinbole electronics co., Itd products, and take appropriate security measures to avoid the potential risk
of failure may result in personal injury or property losses of the situation occurred!

< Product performance is never ending, Shenzhen xinbole electronics co., Itd will be dedicated to provide

customers with better performance, better quality of integrated circuit products.
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