SN54155, SN54156, SN54LS155A, SN54LS156,
SN74155, SN74156, SN74LS155A, SN74LS156
SDLS057 DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

MARCH 1974 — REVISED MARCH 1888

* Appiications: SN54165, SN54156, SN54LS155A,
Dual 2-to 4-Line Decodsar SN541L5156 . . . J OR W PACKAGE

Dual 1-to 4-Line Demuitiplexer SN74155, SN74156 . . . N PACKAGE
3.to 8-Line Decader SN74LS155A, SN74LS156 . . . D OR N PACKAGE

1-to 8-Line Demultipiexer (TOP VIEW)
¢ Individual Strobes Simplify Cascading for 1c [ Wheld vee
Decoding or Demultiplexing Larger Words 1G E’ ’5% 2C
B Lls 140 ] 2G
. Inpu_t Clamping Diodes Simplify System 1va s 1300 A
Design 1v2 [Js  12[] 2v3
¢ Choice of Qutputs: 1 Qe nd2v2
Totem Pole (*155, ‘LS155A} 1vo (07 1ofJ 2v1
Open-Collector (156, ‘LS 156) GnD (s of] 2v0
TYPICAL AVERAGE TYPICAL
TYPES PROPAGATION DELAY POWER
2 GATE LEVELS DISSIPATION SN54L5155A, SN54LS156 . . . FK PACKAGE
'165, 156 2t ns 1256 mw {TOP VIEW)
‘LS155A 18 ns 31 mw o
‘LST156 32 ns 31 mw LA RS NEITS)
- Z 2o
- - L J1L ]
description 3 2
These monolithic transistor-transistor-logic {TTL) cir- B[]4 18] 26
cuits feature dual 1-line-to-4-line demuitiplexers with 1¥3 s 1700 A
individual strobes and common binary-address inputs NC[]s 16 ] NC
in a single 16-pin package. When both sections are 1Y2 (]7 15[ 2y3
enabled by the strobes, the common binary-address 1¥1 (s 14 [} 2y2
inputs sequentiaily select and route associated input 111213
LI 11
data to the appropriate output of each section. The T
individual strobes permit activating or inhibiting each = 5 = x K
of the 4-bit sections as desired. Data applied to input
1C is inverted at its outputs and data applied at 2C is NC - No intemal connection
not inverted through its outputs. The inverter fol-
lowing the 1C data input permits use as a 3-to-8-line
decoder or 1-to-8-line demultipiexer without external
gating. Input clamping diodes are provided on all of
these circuits to minimize transmission-line effects
and simplify system design.
logic symbols {2-line to 4-line decoder)f
155, L5155A ‘166, 'LS158
XY Xy
= oo 1va PP — LLLEIVA
e T e b oy T
b Y2 _:i] vz T ENe ot 1z
EE - 3t v PEGETN - seo Pt av3
(3} 3
B——2 0§ e (90 2v0 B-—--—-( ! e 080 (9) 2v0
& 1ﬁ¥“gl_.z\(1 & ”39:..(_"”_2\/1
Propi I N S NV SR L LIV G et feng ol oy
2Eﬂh 3&}&.. 2Y3 ZEM 33 Q'}& 2v3

"These symbols are in accordance with ANSIIEEE Std. 91- 1984 and IEC Pubtication 617-12. For alternative symbols for other applications,

see the following page.
Pin numbers shown are for D, J. N, and W packages.

PﬂDDUGTIU?‘ Dﬂ:A dpcuvgnﬁntspco:l‘tlci: iniw'mntion %
current es of publication dete. Products conform 1o

spal:‘iifil:;tlonsppnf ﬂll,- t;lmﬁs of Texes .InstJumants TEXAS

standard warranty. Production processing does not

necessarily inclu! tasting of aﬂI paramu!tsls. lN STRUM EN—FS

POST OFFICE BOX B55012 « DALLAS, TEXAS 75265



SN54155, SN54156, SNb4LS155A, SN54LS156,
SN74155, SN74156, SN74LS155A, SN74L5156
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

additional logic symbols [alternatives) T

‘166, L5155A
3-line ta B-line Decoder 1-ine to 4-line DMUX 1-line to 8-line DMUX
XiY DMUX
o~ _ ovp JRNLEII PR J S
AL N “SLL e 1}G'3— a1 | g 7 :-.L::’_’zw
13) P 2 hhtlizyz r a 131 a 2 2-_:# 2v2
( E] —SLLL PPN DMUX - sl 63 3 2v3
7
(1) ]4 Py e/ TV T S D) op——— 1v0 (1s) ‘]z P L,
3 2 g f® s o 15_!5» 1¥1 T2 5 P (6] 1v1
14) ]EN ebE=t8_ 1yo 1c n 2 :-? V2 [14; ] 6 b i5) vz
P {4)
b TR, Sl 12:3 7P———1v3
2G4 ST
Py AL o ;11' 2v3
| =S I
166, L5156
3.ine to 8-line Dlecoder 1-line to 4-line DMUX 1-ine to 8-line DMUX
XY DMUX (9}
19} 0 2y
0C P o 2v0 A__(l:il_.. 0 0 {101
{13) (10) (3) } G {13) 1 P 2v1
Am—m—11 1 &P 2v1 B et 3 A——do 0 L (111
B—3l 12 2o~ oyp m L p—= 2ol 22
c—ol!! 30 | ST P DMUX - el G7 3¢ 2v3
| 4 7 — | 15 ]2 {7)
18] ] aoptl v g2 el B ST — o T
T —aiZit) N S - N TN 50 P 171
14 ]EN e ST 16— 4 20 P 1¥2 m ] P N
4) 30 L 1v3 Llf.”_
7 Q] 1v3 @) 7 1v3
= {14} 10 2vo
2G e 10 o0y
oT {154 e 11 2v3
P12 ova
IThese symbois are in accordance with ANSI/IEEE Std 91-1884 and IEC Publication 817-12.
Pin numbers shown are for D, J, N, and W packages.
schematics of inputs and ocutputs
‘155, '166 155 156
EQUIVALENT OF EACH INPUT TYPICAL QF ALL OUTPUTS TYPICAL OF ALL OUTPUTS
- Vee
130 £ NOM
Vee --
4 K§L NOM __ QUTPUT
INPUT — -
QUTPUT
¥ 3
Ti 3
EXAS
INSTRUMENTS
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SN54155, SN54156, SN54LS155A, SNHALS 156,
SN74155, SN74156, SN74LS155A, SN74LS156
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

schematics of inpuis and outputs (continued}

"L5155A, 'L8155 ‘LS155A ‘L5156
ECGUIVALENT OF EACH INPUT TYFICAL OF ALL QUTPUTS TYPICAL OF ALL QUTPUTS
—_—_—— g
Vee
Veo —— 120 O NOM :
20 5L NOM -
OUTPLT
INPUT - - - _1
QUTPUT 3
¥y -
h 2
7
Iogic diagram (positive Iogic) FUNGTION TABLES
2-LINE-TO-4-LINE DEGODER
STROBE (2) —’_-("DDQUU]';‘;UT OR 1-LINE-TO-4-LINE DEMULTIPLEXER
1G
INPUTS OUTPUTS
DATA - () OUTPUT SELECT | STROBE | DATA
1t 1v1 . 0 1Y 1¥Z 1va
B A 1G 1c
X X H H H
H (81OUTPUT . ; ) oo
P 1¥2
SELEECT ﬂDo_>_4> L H L H H L H H
- 14) QUTPUT HoL L H H H L H
1v3 H H L H "t H H L
X X X L H H H H
19} OUTPUT NPUTS OUTPUTS
s 2Yo SELECT | STROBE | DATA
ELAE.CT —ln:” >o——-<.—al ) SH— = ve 2yl 2vz  2v3
" (101CUTPUT -2 25 2
2v1 XX H X H H H H
L L L L L H H H
DATA (15) — (1THOUTPUT L H L L H L H H
2c j:: 2vz H L L L H H L H
STHQBE 114; L] 12 H H L L H H H L
2G ou.;;s;ur X % X H H H H H

FUNCTION TABLE
3-LINE-TO-8-LINE DECODER

OR 1-LINE-TO-8-LINE DEMULTIPLEXER

INPUTS OUTPUTS

SELECT STROBE O (1 @ {3 4 (S 6 (P
OR DATA

ctea Gt 2Y0 Z¥1 2¥YZ 2¥3 1Y0 1¥1 1¥2 1va
X X X H H H H H H H H H
L L L L L H H H H H H H
L L H L H L H H H H H H
L H L L H H L H M H H H
L HH L H H H L H H H H
H L L L H H H H L H H H
H L H L H H H H H L H H
HoH L L H H H H H H L H
H HH L H H H H H H H L

Tc - inputs 1< and 2€ connectad together

6 = inputs 18 a

nd 2& connected tagether

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

TEXAS "?
INSTRUMENTS
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SN54155, SN54156, SN54LS155A, SNH4LS156,
SN74155, SN74156, SN74LS155A, SN74LS156

DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

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

Supply voltage, V¢ (see Note 1)
Input voltage: 165, 156

Operating free-air temperature range: SN54‘, SN54LS’ Circuits
SN74', SN74LS’ Circuits

‘LS165A, 'LS166 .
Qff-state output voltage: "156

L5156

Storage temperature range

FAY
55V
Vv
55V
v

—~55°C to 125°C

0°C to 70°C

—66°C to 160°C

NGOTE 1: \oltage valuas are with respect to netwark ground terminal.
recommended operating conditions
SN54155 SN74155
UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vg 4.5 5 65 | 4.75 5 5.26 v
High-level output current, igy —800 —800 | uA
Low-level autput current, ) 16 16 | mA
COperating free-air temperatura, T o —55 125 0 70 | °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
SN54155
PARAMETER TEST COND|TIONST SN74155 UNIT
MIN TYPI MAX
V4 High-level input voltage 2 vV
ViL Low-evel input voltage 0.8 A%
Vg Inputciamp voltage Voo =MIN, || =—-8mA —1.5 v
VgH High-level output voitage Vee=MIN. - Vi =2V, 24 324 v
ViL=08V, Ion=-—800uA
Ve =MIN, vip=2V,
VoL Low-level output voltage ViL =08V, IgL=16mA 0.2 0.4 Vv
Iy Input current at maximum input voltage Voo =MAX, V=55V 1] mAa
Iy . High-level input current Voo =MAX, V=24V 40 | pA
he Low-level input current Voo = MAX, V=04V -1.6 | mA
lgg  Short-circuit output current$ Voo = MAX SN54155 =20 —=5 mA
SN74155 —18 —87
lcc  Supply current Voo = MAX, SNE4155 25 35 mA
Sea Note 2 SN74155 25 40
Tror conditions shown as MIN or MAX, use the appropriate value specified under racommended operating conditions.
iAIJ typical vaiues are at Ve =BV, Ta = 25°C.
Not more than one cutput should pe shorted at a time.
NOTE 2: Igg is measured with autputs open, A, B, and 1C inputs at 4,56 ¥, and 2C, 1G, and 2G inputs grounded,
switching characteristics, Vcc = 5V, Ta = 25°C
SNS54155
PARAMETER FROM TO LEVELS TEST CONDITIONS SN741 25 UNIT
[INPUT} [OUTPUT) OF LOGIC
MIN TYP MAX
A, B, 2C,
tPLH 1T, or 28 Y 2 13 20 ns
tPHL 1A§',Bc',rzzcé Y 2 CL = 15 pF, 18 27 ns
tPLH AorB v 3 AL = 2008, 21 32 | ns
See Note 3
tPHL AoarB Y 3 21 32 ns
tPLH 1C Y 3 16 24 ns
tPHL 1C Y 3 20 30 ns

NOTE

3: Load circuits and voltage waveforms are shown in Section 1.

TeExas

*

INSTRUMENTS
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SN54156, SN74156
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

recommended operating conditions

SN54156 SN74156 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voitage, Vo 4.5 5 5.5 | 4.75 5 5.25 v
High-level cutput voltage, VoH 55 55 v
Low-level autput current, I 15 16 | mA
Qperating free-air temperature, T 5 —55 125 0 70 C

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

5N54 156
PARAMETER TEST CONDITIONSt SN74156 UNIT
MIN  TYPE MAX
ViH High-level input voltage 2 v
Vi  Low-level input voltage 08 k')
Vik Input clamp valtage Voo =MIN, 1= —8mA —1.5 v

Vee =MIN, V=2V,

| High-level output current 250 A
oH - T V|L=08V, Vou =55V *
V =MIN, V=2V,
VoL Lowlevel cutput voltage cc IH 0.2 0.4 A"
V=08V, IgL=16mA
Iy Input current at maximum input voltage Veop =MAX, V=55V 1| mA
I High-level input current Voo =MAX, V=24V 40 [ kA
L Low-level input current Voo =MAX, v)=04V —-1.6 | mA
| s | Voo = MAX, SMNEB4156 25 36 A
T m
CC  supply fufren See Note 2 SN74156 25 40
tFor conditians shown as MIN or MAX, use the appropriate value spacifiad under recommanded operating conditions.
T AN typical valuas are at Voo =5V, Ta =26°C.
NOTE 2: I is measured with outputs opan, A, B, and 1C inputs at 4.5 V, and 2C, 1G, and 2G inputs grounded.
switching characteristics, Vgg = 5 V. Ta = 25°C
FROM TO LEVELS SN54156
PARAMETERS TEST CONDITIONS SN74156 UNIT
INPUT! OUTPUT OF LOGIC
! ' ¢ ' e MIN TYP MAX
A, B, 2C,
t Y 2 156 23 ns
PLH 1G, or 2G
A, B, 2C,
t1PHL 1B 25 Y 2 Cp = 15 pF, 20 30 ns
, or
RL = 400 £,
TPLH Aor B v 3 S'- Note 3 23 34| ns
eg Note
tPHL Aor B Y 3 23 34 ns
1PLH 1C Y 3 18 27 ns
1PHL 1C Y 3 22 33 ns

§tp|_H = propagation delay time, low-ta-high-level output
tpHL = propagation delay tima, high-to-fow-level output
NOTE 3: Load circuits and voitage wavefarms are shown in Section 1.

{i’
TExas
INSTRUMENTS
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SNbH4LS155A, SN74LS155A

DUAL 2-LINE TO 4-LINE DEGUDEHS!DEMULTIP[EXEHS

recommended operating conditions

SN54LS1655A SN74LS155A UNIT
MIN NOM MAX | MIN NOM MAX
Suppiy voitage, Vee 45 5 55 [ 4.75 5 625 A4
High-level output current, loH —-400 --400 A
Low-level output current, IgL 4 8 | mA
Operating free-air temperature, TA —55 125 0 70 o]

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

SN54LS155A SN74LS155A
PARAMETER TEST CONDITIONST - = UNIT
MIN TYPT MAX |[MIN TYP* MAX
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.7 0.8l v
Vg Input clamp voltage VYoo = MIN, = —18mA -1.5 -15] V
Voo = MIN, ViH =2V,
Vo High-teval output vohtage cc 1H 26 34 27 34 v
VIL = VIL max. 'oH = —400 xA
v = MIN, V=2V, ) 0.4 . .
Yoo Low-level output voltage ce " 6.25 0.25 0.4 v
VIL = VIL max oL = 8mA 035 05
Input current at
Iy i . Voo =MAX, V=7V 01 0.1 mA
maximum input voltage
lj}4 High-level input current Voo = MAX, =27V 20 20] wA
i Low-level input current Voo =MAX, V=04V —0.4 —0.4] mA
lgg Shart-circuit output current § Voo = MAX ~ 20 —100 |- 20 — 100] mA
lee Supply current Vg = MAX,  See Note 2 6.1 10 6.1 10] mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t AN typical values are a1 Voo =6 ¥, Ta = 25°C.
§Not mare than one putput should be shorted at a time.
NOTE 2: Icc is measurad with outputs open, 4, B, and 1C inputs at 4.5 V, and 2C, 1G, and 2G inputs grounded.
switching characteristics, Vg =5V, TA=25"C
SN54L5155A
FROM TO LEVELS
PARAMETERY TEST CONDITIONS SN74L8156A UNIT
{INPUT} | {OUTPUT) | OF LOGIC
MIN TYP MAX
t A.8,2C, Y p 10 15
PLH 1G, or 26 ns
A.B. 2C, Y 2 c 15 pF 19 30
t — - =
PHL 1G, or 2G L pr. ns
Ry =2 k&2,
tPLH AorB hd 3 17 261 ns
See Note 3
tPHL AorB Y 3 19 3a] ns
teLH 1c Y 3 18 27| ns
tHL 1c Y 3 18 27[ ns
YtpLy = propagation delay time, Iow-to-high-tevel cutput

tPHL

= propagation delay time, high-to-low-evel cutput

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

TeExas {’
INSTRUMENTS
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SN54LS156, SN74LS156
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

recommended operating conditions

SN541.5156 SN74LS156 UNIT
MIN NOM MAX [ MIN NOM MAX
Supply valtage, Voo 4.5 5 55 (4.75 5 525 V
High-level output voltage, VOH 5.5 55| V
Low-level outpur current, 1g| a g ma
Operating free-air temperature, T 4 —-b5 125 v} 70| “C

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

SN54L5156 SN74L8156
PARAMETER TEST CONDITIONST - - UNIT
MIN TYPY MAX | MIN TYP+ MAX
Vi1 High-level input voltage 2 2 v
ViL  Low-level input voltage 0.7 08| V
Vi  Input clamp voliage Vee = MIN, lj=—=18mA ~1.5 -1.5| V
Ve = MIN, Vig=2V,
loq  High-level output current cc H 100 100 uA
VL= ViLmax, Vg =55V
Ve = MIN, Vig=2Vv, IgL =4 mA 0.25 0.4 0.25 .4
Vol  Low-level output voltage cc I OL il g v
VL = VL max oL =8 mA Q.35 0.5
input current at
I p. . Voo = MAX, V=7V 0.1 0.1| mA
maximum input voltage
NH High-level input current Ve = MAX, V=27V 20 20| uA
L Low-level input current Vee = MAX, V=04V -0.4 —-0.4] mA
Icc  Supply current Voo = MAX, See Note 2 8.1 10 6.1 10| mA
TFor conditians shown as MEN or MAX, use the approgriate value specified under recommended operating conditions.
LA typical values are at Vep =5V, Ta = 25°C,
NOTE 2: g is measured with cutputs open, A, B, and 1C inputs at 4.5 V, and 2C, 1G. and 2G inputs grounded.
switching characteristics, Vg =5V, Ta=25°C
SN54LS156
FROM TO LEVELS
PARAMETERS TEST CONDITIONS SN74LS156 UNIT
{INPUT} (OUTPUT} | OF LOGIC
MIN  TYP MAX
A,B,2C
t - = Y 2 25 40 ns
PLH 1G, or 286G
t A, B, 2C, Y 2 Cy =15 pF 34 51 ng
PHL 1G, or 2G L il
AorB v 3 RL - 2k, 31 46 | ns
'PLH ° See Note 3
tPHL AorB ¥ 3 34 51 ns
tPLH 1C Y 3 32 a8 ns
TPHL 1C Y 3 32 48 ns

§tp|_H = propagation delay tirme, low-to-high-level output
tpHL = propagation delay time, high-to-low-lavel cutput
NOTE 3: Load circuits and voltage waveforms are shown in Section 1,

{i’
TeEXAS
INSTRUMENTS
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