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m TYPES SN54155, SN54156, SN5418155, SN54LS156,
MSI SN74155, SN74158, SN74LS165, SN74LS156
DUAL 2-LINE-TO-4-LINE DECODERS/DEMULTIPLEXERS

BULLETIN NO, DL-§ 7711850, MARCH 1974-REVISED AUGUST 1977

e Applications: SNB54155, SNE4 156, SNB4LS165, SNGALS156 . . . J OR W PACKAGE
Dual 2-to-4-Line Decoder SN74155, SN74156, SN74LS155, SN74LS156 . . . J OR N PACKAGE
Dual 1-to-4-Line Demulitiplexer (TOP VIEW)
3-to-8-Line Decader 18
1-to-8-Line Demultiplexer DATA sTRB -NPE:CTT,_W;R‘"S_\
Vi 2C 26 A 12Y3 2Y. 2Y1 2Y0
e Individual Strobes Simplify Cascading for If “;5““”“”12”“ ”'” [ ]
Decoding or Demultiplexing Larger Words
¢ Input Clamping Diodes Simplify System
Design
e Choice of Outputs:
Totem Pole ('155, 'LS155)
Open-Collector {'156, 'LS156)
TYPICAL AVERAGE TYPICAL
TYPES  PROPAGATION DELAY POWER
3 GATE LEVELS DISSIPATION WA o vz v Y8y
'158, '156 2tns 125 mW [ QUTPUTS
:t::i ;g :: :: ::w positive logic: see function table
description

These monglithic transistor-transistor-logic (TTL) circuits feature dual 1-line-to-4-line demultiplexers with individual
strobes and common binary-address inputs in a single 16-pin package. When both sections are enabled by the strobes,
the common binary-address inputs sequentially select and route associated input data to the appropriate output of each
section. The individual strobes permit activating or inhibiting each of the 4-bit sections as desired. Data applied to input
1C is inverted at its outputs and data applied at 2C is not inverted through its outputs. The inverter following the 1C
data input permits use as a 3-to-B-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.

Series 54 and 54LS are characterized for operation over the full military temperature range of —55°C to 125°C; Series
74 and 74LS are characterized for operation from 0°C to 70°C.

schematics of inputs and outputs
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TYPES SNS4155, SN54156, SN5418155, SN5418156,
SN24T55, SN74158, SN7418165, SNIALST5G
DUAL 2-LINE-TO-4-LINE DECODERS/DEMULTIPLEXERS

functional block diagram and logic

FUNCTION TABLES

2-LINE-TO-4-LINE DECODER
OR 1-LINE-TO4-LINE DEMULTIPLEXER

INPUTS ouTPUTS
SELECT | STROBE|DATA | 4vg 1v1  1v2  1va
B__A| G 1c
X X H X H H H H
Lot L H L H H H
sTRoBE @ 'E,ﬂ“{w" L M L H H L H H
WL L H H H L H
oata M ] ® H H L H H H H L
1© D—WW' Al X X x L H H H H
rH (5] Ol:;;uT INPUTS OUTPUTS
@ SELECT | STROSE | DATA
sELBEct__D,___,{\/ ! . 20 2c 20 2¥1  a2v2  2v3
HH 4 ouTeuT X X H X H H H W
Lo L L L H H H
L M L L H L H H
WL L L H H L H
>Dﬂ_ou‘rm MM L L H H H L
SELECT ua)t l: 2vo X X X H H H H H
A L 10) o 7Pyt
2v1
— Dmowm FUNCTION TABLE
2 r 2v2 3-LINE-TO-8-LINE DECODER
o » OR 1-LINE-TO-8-LINE DEMULTIPLEXER
STt {12 oureu INPUTS OUTPUTS
STROBE
SELECT | Loaral @ N @ @ @ s @ o
ct B A G} |2vo 2v1 2v2 2v3 1ve 1¥1 1v2 1v3
X 3 1 H H H H H H H H
L Lo L L H H H H H H H
L L H L H L H H H H H H
L H oL L H H L H H H H H
L H M L H M H L H H H H
HoL oL L H H H H L H H H
H L W L H H H H H L H H
H O H L L H H H H H H L H
H H_H L H H H H H H H L

TC = inputs 1C and 2C connected togethar
e = inputs 1G and 2G connected together
H = high level, L = iow level, X = irrelavant

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

Supply voltage, Vg (see Note 1)

Inputvoltage: "165,°166 . . . . . . . . . . . . .. ..
‘'L8155,°L8156 . . . . . . .. ... L ..
Off-state output voltage: 166 . . . . . . . . .
‘L$185 . . L L Lo .. L L L. . N
Operating free-air temperature range: SN54’, SN54LS’ Circuits
SN74’, SN74LS’ Circuits

Storage temperature range . . . .

NOTE 1: Voltage valuas sre with respect to network ground terminal.

—55°C to 125°C

A"
55V
1A%
55V
7V

. 0°Cto 70°C

—65°C to 150°C
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TYPES SN564165, SN74155
DUAL 2-LINE-TO-4-LINE DECODERS/DEMULTIPLEXERS

REVISED AUGUST 1977

recommended operating conditions

SN54156 SN74155 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voitege, Vog 46 5 655|475 & B25| V
High-level cutput current, 1oy —800 —800 | uA
Low-level output current, Ig|, 18 18 | mA
Operating free-air temperature, Ta —B5 128 [+ 70| °C

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

SN54155
PARAMETER' TEST CONDITIONS? SN74166 uNIT
MIN TYPE MAX
Vi High-level input voltage 2 Vv
Vi Low-level input voitage 08| V
Vik Input ctamp vol tage Veg=MIN, | =-8mA -186]| V
. Vee=MIN, V=2V,
vV High-evel t vot .4 34 v
OH  Highdevel output vottage ViL =08V, lgy=—800pA | 2
VOL Lowlevel output vol Voo =MIN. Vig=2V. 02 o4 Vv
oL tpu o8 V=08V, IgL=16mA il j
1y tnput current at maximum input voitage Vee=MAX, V=565V 1| mA
It High-level input current Voo =MAX, Vi=24V 40 | pA
ijL Lowlevel input current Voo = MAX, V=04V —-1.6 | mA
SNB4155 ~20 —85
-circui § =M
lgs  Short-circuit output current Vee AX SN74156 18 87 mA
Voo = MAX, SNB4156 25 35
I ! A
cc  Supply current See Note 2 SN74156 25 a]|"
TFor conditions shown as MIN or MAX, use the appropriate value under r operating conditions.
TAN typical values are at Voo = 5 V, T4 = 26°C.
§Not more than one output should be shorted at a tims.
NOTE 2: | is measured with outputs open, A, B, and 1C inputs st 4.5 V, and 2C, 1G, and 2G inputs grounded.
switching characteristics, Vec =5V, Ta =25°C
FROM T0 LEVELS
PARAMETERY TEST CONDITIONS MIN  TYP MAX |usiT
(INPUT) {OUTPUT) QF LOGIC
A,B,2C
[t e Y 2 13 20 | ms
PLH 1G, or 2G
tPHL :\6'8'2:('; Y 2 CL = 15pF, 18 27 ns
A ora v 3 At =400 4, 21 32 | s
tPLH or See Note 3
tPHL AorB Y 3 21 32 ns
PLH iCc Y 3 16 24 ns
tPHL ic Y 3 20 30 ns

1'?LH = propagation delay timae, low-to-high-level output
tpH L = propagation delay time, high-to-low-level output

NOTE 3: Load circuit and,voitage waveforms are shown on page 3-10.
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TYPES SN54LS155, SN74ALS155
DUAL 2-LINE-TO-4-LINE DECODERS/DEMULTIPLEXERS

REVISED OCTOBER

1976

recommended operating conditions

SN5ALS 156 SN74LS156 uNIT
MIiN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 s 55 |4.75 B 62| v
High-level output current, oK —400 —400 | wA
Low-eve! output current, Lo 4 8| mA
Operating free-air tsmperature, T —55 125 0 70| °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54LS156 SN74LS155
PARAMETER TEST CONDITIONST UNIT
MIN_ TYP MAX | MIN TYPE MAX
Vi High-level input voltage 2 2 v
ViL Low-level input voltage 0.7 08| Vv
VK Input clamp voltage Vee = MIN, l}=—18 mA -1.5 —15| Vv
Vee = MIN, ViH=2V,
VoH High-level output voltage 25 34 27 34 \']
Vit = ViL max- loH = —400 uA
Vcc = MIN, VIH=2V, oL =4 mA 0.26 0.4 0.25 0.4
Vi Low-level output vat v
oL tput voitage VIL = VIL max oL -BmA 035 06
1 t 1 at
jy mputcumenta Vee=MAX, V=7V 0.1 0.1| ma
maximum input voltage
hH High-levet input current Vee=MAX, V=27V 20 20| uA
hL Lowdevel input current Voo =MAX, V=04V ~0.4 —0.4] mA
igs Short-circuit output current 8 Ve = MAX —6 —40| -6 —42] mA
icc Supply current Veoe =MAX, SeeNote 2 6.1 10 8.1 10 mA
TFor conditions shown as MIN or MAX, use the apprapriate value spacifled under recommended operating conditions,
FAIl typical values are at Voc =5 V, Ta = 26°C.
Not more than one cutput should be sharted at a time.
NOTE 2: I¢c is measured with outputs open, A, B, and 1C inputs st 4.5 V, and 2C, 1G, and 2G Inputs grounded.
switching characteristics, Vec =5V, TA =25°C
SNS4LST
PARAMETERY ™ To LEVELS TEST CONDITIONS M14$1: UNIT
(INPUT) | {OUTPUT) | OF LOGIC
MIN TYP MAX
Y A.B.2C, Y 2 10 15
PLH 1G, or 2G ns
A, 8, 2C,
tPHL Y 2 CL = 15pF, 19 30| ns
1G, or 2G Ry =2k
L= .
tPLH AorB Y 3 Sea Note 4 17 26| ns
PHL AorB Y 3 19 30| ns
PLH iC Y 3 18 27| ns
tPHL 1c Y 3 18 27} ns
qtpLH = propagation delay time, |ow-to-high-leve! output
tpHL = propagation delay time, high-to-low-level output
NOTE 4: Load circuit and voltage waveforms are shown on page 3-11.
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TYPES SN64156, SN74156
DUAL 2-LINE-TO-4-LINE DECODERS/DEMULTIPLEXERS

REVISED AUGUST 1977

recommended operating conditions

SN54156 SN741566
MIN NOM MAX | MIN NOM MAX UNIT
Supply voltage, Ve 4.5 & 55 |4.75 5 625| V
High-level output voltage. Vou 5.5 56| V
Low-level output current, Igy 16 16 | mA
Operating free-air temp . TA —55 125 [ 70 | °c

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

SN54166
PARAMETER TEST CONDITIONS SN74156 UNIT
MIN TYP! MAX
ViH4 High-level input voltage 2 \
ViL lLow-level input voltage 08| Vv
ViKk input clamp voltage Voo =MIN, h=-8mA -15] Vv
. Ve =MIN, Vig=2V,
§ High-tevel output current 250
OoH 7 P Vi =08V, Vou=55V uA
Vee=MIN, Vig=2V,
\ Low-level tvol 0.2 4| VvV
oL Lowlovel outputvoltage VIL=08V, loL=16mA 0
] Input current at maximum input voltege Veo=MAX, V=55V 1] mA
liy-  High-level input current Voo =MAX, V=24V 40 | uA
fj.  Low-lievel input current Veg=MAX, V=04V -16 | mA
. Supply current Vee = MAX, SN54166 25 35 A
T
cc_ Suml See Note 2 SN74166 2% 40| "
TERor conditions shown as MIN or MAX, use the sppropriate velue specified under recommended operating conditions.
FAll typical values are at Vge=5V,.Ta= 25°C.
NOTE 2: g is measured with outputs open, A, B, and 1C inputs at 4.6 V, and 2C, 1G, and 2G inputs grounded.
switching characteristics, Voc =5V, Ta=25°C
, FROM TO LEVELS
PARAMETERY TEST CONDITIONS MIN TYP MAX |UNIT
(INPUT) (OUTPUT) OF LOGIC
A 8,2C,
Y 2 1
PLH 1G, or 2G I
A, B, 2C,
tPHL Y 2 Cp = 15pF, 20 30 ns
1G, or 2G
Ry =400 Q,
tpLH AorB Y 3 23 34 ns
See Note 3
tPHL AorB Y 3 23 34 ns
tPLH 1c Y 3 18 27 ns
tPHL 1 Y 3 22 33 ns

1tp,_H = propagation delay time, low-to-high-level output
tpH L = propagation delay time, high-to-low-level output
NOTE 3: Load circuit and voltage waveforms are shown on page 3-10.
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TYPES SN541S156, SN7415156
DUAL 2-LINE-TO-4-LINE DECODERS/DEMULTIPLEXERS

recommended operating conditions

SNGALS 156 SN74L.S158
MIN NOM MAX | MIN NOM MAX umT
Supply voitage, Voo 45 8 55| 4.75 5 b5256| V
High-level cutput voltage, VoH 5.5 66f V
Low-level output current, lgp 4 8f mA
Operating free-air temp . TA —56 125 0 70| °c

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

SNB4LS166 SN74L81568
PARAMETER TEST CONDITIONS? MIN TYPT MAX |MIN TYPL MAX UNIT
Vi  High-level input voltage 2 2 \4
Viy  Lowlevel input voltage 0.7 08] Vv
VK  Inputciamp voltage Vge = MIN, I =—18 mA -1.5 ~-18] Vv
lon High-evel output current Vec=MIN, - Vin=2V, 100 100| wa
ViL=ViLmax, Vogu=56.5V
Voo = MIN, Vig=2V, |lgL=4mA 0.28 04 0.25 0.4
VoL  Lowdevel output voitage ViL = VL max oL =8 mA 035 05|
‘meuveurrentet Vee=MAX, V=7V 0.1 01| ma
maximum input voitage
hH High-level input current Vee = MAX, V=27V 20 20} uA
by Low-level input current Vee = MAX, V=04V -0.4 ~04] mA
icc  Supply current Vee = MAX, See Note 2 6.1 10 6.1 10| mA
tFor conditions shawn as MIN or MAX, use the appropriate value specitied under recommended operating conditions.
$Al typical values ara at Ve =5 V, Tp = 25°C.
NOTE 2: lgg is measurad with outputs open, A, B, and 1C inputs at 4.5 V, and 2C, 1G, and 2G inputs grounded.
switching characteristics, Vec =5V, TA = 25°C
$156
PARAMETERY FROM To LEVELS TEST CONDITIONS ;NN::::S‘ISG UNIT
(INPUT) | {OUTPUT) | OF LOGIC
MIN  TYP MAX
PLH A.8,2C Y 2 2% 4 ns
1G, or 2G
PHL fé'trzf(; Y 2 Cp = 15pF, 34 81 | ns
PLH AorB Y 3 RL=2ka, 31 46 | ns
See Note 4
tPHL AorB Y 3 34 61 ns
tPLH 1c Y 3 32 48 ns
PHL 1c Y 3 32 48 ns

’hpLH = propagation delay time, low-to-high-level output
tpH L = propagation delay time, high-to-low-level output
NOTE 4: Load circuit and voltage waveforms are shown on page 3-11.
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