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the original IP. All recreations are
done with the approval of the OCM.

Parts are tested using original factory
test programs or Rochester developed
test solutions to guarantee product
meets or exceed the OCM data sheet.

Quality Overview

¢ 1SO-9001
¢ AS9120 certification
¢ Qualified Manufacturers List (QML) MIL-PRF-
35835
¢ Class Q Military
¢ Class V Space Level
* Qualified Suppliers List of Distributors (QSLD)

¢ Rochester is a critical supplier to DLA and
meets all industry and DLA standards.
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SN54155, SN54156, SN54LS155A, SN54LS156,
SN74155, SN74156, SN74LS155A, SN74LS156
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

MARCH 1974 — REVISED MARCH 1988

¢ Applications: SN54155, SN54156, SN64LS155A.
Dual 2-to 4-Line Decoder SN54LS156 . . . J OR W PACKAGE
Dual 1-to 4-Line Demuktiplexer SN74155, SN74156 . . . N PACKAGE
3-to 8-Line Decoder SN74LS155A, SN74LS156 . . . D OR N PACKAGE
1-to 8-Line Demultiplexer (TOP VIEW)
e Individual Strobes Simplify Cascading for 1c [+ Ve[ vee
Decoding or Demulitiplexing Larger Words 16 2 15 2€
B [s 1a[]2G
* Input Clamping Diodes Simplify System 1¥3 [a i3] A
Design 1v2 [s 12§ 2v3
* Choice of Outputs: tv1 e n[]2v2
Totem Pole (155, "LS155A) 1o 07 10 2v1
Open-Collector {166, 'LS156) GND [ o] 2vo
TYPICAL AVERAGE TYPICAL
TYPES PROPAGATION DELAY POWER
3 GATE LEVELS DISSIPATION SN64LS156A, SN54LS 156 . . . FK PACKAGE
‘165, ‘156 2t ns 1256 mW (TOP VIEW)
‘LS155A 18 ns 31 mW o 2
‘L5156 32ns 31 mW 1009 Qo
-2 >N
description = "
These monolithic transistor-transistor-lagic {TTL) cir- B[]4 18] 2G6 8
cuits feature dual 1-line-to-4-line demultiplexers with 1Y3[]s 1700 A 'S
individual strobes and common binary-address inputs NCle 16[] NC )
in a single 16-pin package. When both sections are Y2} 15 [] 2v3 (]
enabled by the strobes, the common binary-address 1¥1(]s 14 ] 2v2 )
inputs sequentially select and route associated input 9 111213 -
data to the appropriate output of each section. The =) =
individual strobes permit activating or inhibiting each z % =z E K

of the 4-bit sections as desired. Data applied to input

1C is inverted at its outputs and data applied at 2Cis NC - No internal connection
not inverted through i1ts outputs. The inverter fol-

lowing the 1C data input permits use as a 3-to-8-line

decoder or 1-to-8-line demultiplexer 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)t

‘166, LS155A "156, 'LS156
XIY XIY
= Oa%wo =1 oaQ\:7: 10
6
B2 e |y, e M 1542 e~ ena 0¥ >T ”
i) ZQT 1v2 1o 20 Q== 1Y2
N (13} .1_ 3a >_] 1v3 A {13) .1_ 340 b (4} 1Y3
(3) {3}
B 2 osbt® oy B—12 os o= avg
& ] 1y oy, B2 1ot oy,
PY-mLCIN N R FIVR B UL P Gl e eng 5ot 5y
— {15 —

2T 115) e 33 (12) 2v3 2c 15) 350~ (12) 2v3

TThese symbols are tn accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12. For alternative symbols for other applications,
see the following page
Pin numbers shown are for D, J, N, and W packages
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155, 1LS155A
3:line to 8-hne Decoder 1-line to 4-line DMUX 1-line to B-line DMUX
XY DMUX
o2 __5vo AL‘ ° o ° 191 )
a3 |, 10 oy 1)65 JORE J LI
o |, 2ty m C —3 22
il ] SSRLLA PP DMUX . c—o'll ¢7 3Ip~——v3
P (7
_E]“ a7 ave 542 e, M A E]z aP~—vo
Eﬁl’ s 1vs \ 1 >_| W G2 sh~&_ ..,
14 ]EN L, 5 1L a 28 gy 14 ] b 15)
L™ 3P vy M T
P——v3 9 v 7 P——v3
— {14}
26— P 10 oy
LN -~ ::;) 2v3
P (12) 2v4
2 ‘156, LS§156
- 3-line to 8-line Decoder 1-line to 4-line DMUX 1-line to 8-line DMUX
- XY DMUX . 19)
N ] 0o 2vo
-~ a8 oy RRIE] 0N o ¥(10)
13) P {10} (3) 63 a3 1o P———2v1
A———1 14 p—m B 1 3 A 0 ol o,
O @l 201D oy, m| r p—t ) 12)
2 ol ey SUTETNps DMUX " c—q'l! 7 3QP=~———2v3
4 P (7}
6_ (15} ] 40 b ) avo 1 2) ca 0O 7 1Y0 15) ]z 20 (;)”0
o 3 2 so=t8 v, w 10 >—(5) mo= 2 sobte_
EN P 50 (5)
s 14 ] PRy~ NIV, 1c 4 29\(4) 1v2 14 ] 60 P~—av2
7o~ v3 3¢ 3 7ot ivs
9! =
LIS qor_ 2re
2G o e 2v1
P 151 e (111 2Y3
b (12} 2va
TThese symbols are in accordance with ANSIIEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages
schematics of inputs and outputs
‘155, "156 ‘165 ‘156
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS TYPICAL OF ALL OUTPUTS
3 (_7_ VCC
130 £ NOM
Vee -=
4 ki NOM __ OUTPUT
INPUT --
CuTPUT
Texas WP
2-476

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

additional logic symbols (alternatives)

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

schematics of inputs and outputs {continued)

‘LS155A, 'LS156 ‘LS155A ‘LS156
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS TYPICAL OF ALL OUTPUTS
- Ve
N - 120 $2 NOM
cc 1
$20 k1 NOM - OUTPUT
INPUT —— - -
QuUTPUT
3 -
y
P
logic diagram (positive logic) FUNCTION TABLES
2-LINE-TO-4-LINE DECODER
STROBE (2} :_!32 OuTPUT OR 1-LINE TO-4-LINE DEMULTIPLEXER
ose = 1v0 2
1G
INPUTS OUTPUTS
DATA - 6]OUTPUT SELECT | STROBE | pata
1c — - 1v1 — Y0 Eh Al ty2 1Y3
B A 16 1c 17
X X H X H H H H Q
- 15}OUTPUT
1 1v2 Lot L H L H H H '9
SELBECT %_* D L H L H H L H H >
F_D_q, QUTPUT H oL L H H H L H [:})
T o1y3 H W L H H H H L ()]
X X X L H H H H
-
| ’:_DE”OUTP”T INPUTS ouTPUTS t
i} T 2vo SELECT | STROBE | DAT
SELECT (13} | sTRO Al ave 2v1 2v2  2v3
A L o B A 28 2c
—IOL?;P]UY X X H X H H H H
L L L L L H H H
DATA (15) — (111OUTPUT L H L L H L H H
2c o 2y2 H oL L L H H L H
STROBE (14; L] (12)0UTPUT HoH - t " " H -
26— 2v3 X X X H H H H H
FUNCTION TABLE
3-LINE TO -8 LINE DECODER
OR 1-LINE-TO-8-LINE DEMULTIPLEXER
INPUTS OUTPUTS
STROBE
SELECT 00 1) (2 {31 4 15 16) 17
OR DATA
c!' B A Gt 2v0 2Y1 2Y2 2¥3 1Y0 1¥1 1v2 1Y3
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~ L H L H H H H H H
L H L L H H L H H 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
H H L L H H H H H H . H
H HH L H H H H H H H L
'€ = inputs 1€ and 2€ connected together
G = inputs 13 and 2G connected together
H = high level, L = low jevel, X = irrelevant
.
Exas W
INSTRUMENTS 2477

POST OFFICE BOX 655012 » DALLAS. TEXAS 75265



SN54155, SN54156, SN54LS165A, SN54LS156,
SN74155, SN74156, SN74LS155A, SN74LS156
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

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

NOTE

Supply voltage, Vg (see Note 1)

Input voltage: ‘155, ‘156

"LS155A,'LS156 .

Off-state output voltage: 156

‘LS 156 e e e
Operating free-air temperature range: SN54’, SN54LS’ Circuits
SN74’, SN74LS’ Circuits

Storage temperature range

1. Voltage values are with respect to network ground terminal

recommended operating conditions

7V
55V
7V
55V
7V

~55°C 10 125°C
. 0°C to 70°C
—65°C to 150°C

SN54155 SN74155 UNIT
MIN NOM MAX [ MIN NOM MAX
Supply voltage, Vi 45 5 55 | 4.75 5 5.25 \
High-level output current, Igy —800 —800 MA
Low-level autput current, lg 16 16 | mA
2 Operating free-air temperature, T o —55 125 0 70 | ‘C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
- SN54155
- PARAMETER TEST CONDITIONS? SN74155 UNIT
- MIN TYPI MAX
U ViH High-level input voltage 2 v
o ViL  Low-level input voltage 08| Vv
s. Vik Inputclamp voitage Vee =MIN, 1= —-BmA —-15 \"
(2]
A\ = MIN =2V
[1] VoH High-level output voltage cc - ViH=2v. 24 34 \
w ViL=08V, IgH=—800gA
Vo =MIN, V=
VoL Low-level output voltage ce ’ H=2V, 0.2 04| V
ViL=08V, IgL=16mA
h Input current at maximum input voltage Vee =MAX, V=55V 1| mA
hy High-level input current Ve =MAX, V=24V 40 | uA
TR Low-level input current Voo =MAX, V=04V —-1.6 | mA
1 Short-circuit autput current? Y MAX SN54155 -2 =55 A
rt-circui u urrent™ =
0s cc SN74155 | —18 57|
. Supply current Ve = MAX, SN54155 25 35 A
ce Y See Note 2 SN74155 5 a0 |"
TFor conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions
T All typical values are at Vec =BV, Ta=25"C.
¥ Not more than one output should be sharted at a time.
NOTE 2: Igc 1s measured with outputs open, A, B, and 1C inputs at 4.5 V, and 2C, 1G, and 2G inputs graunded.
switching characteristics, VcCc = 5V, TA = 25°C
FROM TO LEVELS SN34155
PARAMETER (INPUT) (OUTPUT) OF LOGIC TEST CONDITIONS SN74155 UNIT
MIN TYP MAX
A, B, 2C,
t — — Y 2 13 20 ns
PLH 1G. or 2G
A, B, 2C,
tPHL 16 25 Y 2 CL = 15 pF, 18 27 ns
., or
RL = 400 Q,
t AorB 3 21 32 ns
PLH or L4 See Note 3
tPHL AorB Y 3 21 32 ns
PLH 1C Y 3 16 24 ns
PHL 1C Y 3 20 30 ns
NOTE 3: Load circuits and voltage waveforms are shown in Section 1
T *IP
2-478 EXAS

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 voltage, Voo 4.5 5 55 | 4756 5 5.25 v
High-level output voltage, Vo 55 55 A
Low-level output current, g 16 16 | mA
Operating free-air temperature, T a —55 125 [¢] 70 C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
SN54156
PARAMETER TEST CONDITIONST SN74156 UNIT
MIN TYPl MAX
ViH High-level input voltage 2 v
ViL Low-level input voltage 08| Vv
VK Inputclamp voltage Vee =MIN, 1y = -8mA -15| Vv
Vec=MIN, V=2V
1IoH  High-level output current cc ' -2V, 250 | wA 2
Vi_=08V, Vpy=55V
Ve =MIN, Vg =2V,
VoL Low-level output voltage 02 04 A\ (%)
ViL =08V, igL=16mA O
ty Input current at maximum nput voltage Veg =MAX, V=55V 1 mA Q
lj4  High-level input current Vee=MAX, V=24V 40 | kA 's
e Low-level input current Vee=MAX, V=04V —16 | mA [ M}
Vee=MAX,  [SN54156 25 35 (a]
Icc  Supply current mA
See Note 2 [sn74156 25 40 -
[
TFor conditions shown as MIN or MAX, use (he appropriate vaiue specified under recommended operating cond tions l—
Eal typical values are at Vg =5 V., T = 25°C
NOTE 2 I¢g 15 measured with outputs open, A, B, and 1C inputs at 4.5 V and 2C, 1G. and 2G nputs grounded
switching characteristics, Vcc = 5V, TA = 25°C
SN54156
PARAMETERS FROM 0 LEVELS TEST CONDITIONS SN74156 UNIT
{INPUT} (OUTPUT) OF LOGIC
MIN TYP MAX
1 A B. 2C, Y 2 15 23
— ns
PLH 18, or 2G
A. B, 2C,
t Y 2 CL = 15 pF. 20 30 ns
PHL 1G, or 2G L P
\ Aor B 3 AL = 400 &, 23 34
ns
PLH o Y See Note 3
tPHL AorB Y 3 23 34 ns
tPLH 1C Y 3 18 27 ns
tPHL 1C Y 3 22 33 ns
StpLH = 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
T *l’
I EXAS 2.479
NSTRUMENTS
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SN54LS155A, SN74LS155A
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

recommended operating conditions

alll g

S9JInD

SN54LS155A SN74LS155A uNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage. Vcg 45 5 55 | 475 5 5.25 v
High-tevel output current, IgH —400 —-400 uA
Low-level output current, g 4 8 | mA
Operating free-air temperature, Ta —55 125 0 70 ‘c
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
SN54LS155A SN74LS8155A
PARAMETER TEST CONDITIONS! — UNIT
MIN TYPE MAX |MIN TYP! MAX
Viq High-ltevel input vaoltage 2 2 Vv
VL Low-level input voltage 0.7 08| v
Vi Input clamp voltage Vee = MIN, I =-18mA -1.5 -15 V
Vee = MIN, ViH=2V,
VoH High-tevel output voltage cc H 25 3a 27 3.4 v
ViL = VIL max. |QH = —400 uA
Vce = MIN, ViH=2V, gL =4 mA 04 . 0.4
VoL Low-level output voltage cc H oL m 025 .25 A\
VIL = VIL max oL =8mA 0.35 0.5
Input current at
Iy Vee = MAX, V=7V 0.1 0.1| mA
maxunum input voltage
Iy Hugh-level input current Veeo=MAX, V=27V 20 20| pA
hL  Low-level input current Veoe = MAX., V=04V 0.4 -0.4| mA
lgs Short-circuit output current® Vee = MAX - 20 — 100 |- 20 — 100| mA
. icc Supply current Vee = MAX,  See Note 2 6.1 10 6.1 10| mA
tFor conoitions shown as MiN or MAX, use the appropriate value specfied under recommended operating cenditions
LAl typical values are at Vo =5V, Ta =25 C
SINot more than ore output should be snorted at a time
NOTE 2 lcc 1s measured with outputs open A, B, and 1C inputs at 4.5 V ano 2C, 1G, and 2G inputs grounded
switching characteristics, Vec =5V, Ta =25°C
SNG4LS155A
. FROM TO LEVELS
PARAMETER" TEST CONDITIONS SN74LS155A UNIT
{INPUT) | (OUTPUT) | OF LOGIC
MIN TYP MAX
A 8, 2C. Y 2 10 15
t = —
PLH 15, or 26 e
A.8.2C, Y 2 CpL = 15pF 19 30
[§ = ~ = . n
PHL 1G, or 2G L P s
AorB v 3 AL -2 ki 17 26| ns
i r
PLH ° See Note 2
tPHL AorB Y 3 19 30} ns
tPLH ic Y 3 18 27| ns
tPHL 1C Y 3 18 27| ns
qq:.l_H = propagation delay time, low-to-high-level output
tpyL = propagation delay time, high-to-low level output
NOTE 3 Load circurts and voltage waveforms are shown in Section 1
T *IP
2-480 EXAS
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SN54LS156, SN74LS156
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

recommended operating conditions

SN541.5156 SN74LS156
MIN NOM MAX | MIN NOM MAX unIT
Supply voltage, Vo 45 5 55| 4.75 5 5.25| Vv
High-level output voltage, VgH 5.5 55| V
Low-level output current, gy 4 8| mA
Operating free-air temperature, T —55 125 Q 70| 'C

electrical characteristics over recommended operating free-air temperature range {uni

ess otherwise noted)

SN54LS156 SN74LS156
PARAMETER TEST CONDITIONS - UNIT
MIN TYP| MAX [MIN TYPI MAX
ViH  High-level input voltage 2 2 \
Vi  Low-level input voltage 0.7 0.8 Vv
ViKk  Inputclamp voltage Vee = MIN, lj=-18mA -15 -1.5 Vv
Vge = MIN, ViH=2V,
loH High-level output current cc H 100 100| A
Vi = ViLmax, VoH =55V
\Z = MIN, ViH=2V, | =4 mA Q25 o4 0.25 0. 2
Vor Low-level output voltage cc H oL 4 \Y
VL = Vjp max loL =8 mA 0.35 05
Input current at [72]
I Ve = MAX, Vi=7V o1 01| mA
maximum input voltage 5}
LT} High-level input current Vee = MAX, V=27V 20 20| uA .9
LT Low-level input current Ve = MAX, V=04V -04 -0.4] mA Q>J
fcc  Supply current Vee = MAX, See Note 2 61 10 61 10| mA Q
T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions '__‘
fan typical valuesareat Voo =5V, T4 =25 C
NOTE 2: Igg s measured with outputs open, A, B, and 1C inputs at 4.5 V, and 2C, 1G, and 2G inputs grounded. ’_
switching characteristics, Vcc =5V, Ta = 25°C
SN541.5156
FROM TO LEVELS
PARAMETER® TEST CONDITIONS SN74LS156 UNIT
(INPUT) {OUTPUT} | OF LOGIC
MIN TYP MAX
A,B,2C
1 = ~ Y 2 25 40
PLH 16, or 26 "
A.B.2C, Y 2 [¢] 15 pF 34 51
1 - ~ - . s
PHL 16, 0r 26 Lo "
AorB v 3 AL 2k, 31 46 | ns
PLH o See Note 3
PPHL AorB Y 3 34 51 ns
tPLH 1C Y 3 32 48 ns
tPHL 1C Y 3 32 48 ns
§tpLH = 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.
T *l’
I EXAS . 2.481
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