TYPES SN54155, SN54156, SN54LS155A, SN54LS156,
SN74155, SN74156, SN74LS156A, SN74LS156
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

MARCH 1974—REVISED DECEMBER 1983

¢ Applications: SN54155, SN54156, SN54LS155A,
Dual 2-to 4-Line Decoder SN54LS156 . .. J OR W PACKAGE
Dual 1-to 4-Line Demultiplexer S$N74155, SN74156 ... JOR N PACKAGE
3-to 8-Line Decoder SN74LS155A, SN74LS156 . .. D. J ORN PACKAGE
1-to 8-Line Demultiplexer (TOP VIEW)
o Individual Strobes Simplify Cascading for 1¢ [+ Uhe[d vee
Decoding or Demultiplexing Larger Words 16 02 sg2C
B[s [J2c
¢ |nput Clamping Diodes Simplify System 1v3 [Ja 3] A
Design w2 s 12[] 2v3
* Choice of Outputs: ™ EG nf] 2v2
Totem Pole (165, "LS156A) o [z 10fd 2v1
Open-Collector (156, 'LS166) GND L[]8 o]] 20
T;'::::T‘:g:.‘::liv T:gx:; SN54LS155A, SN54LS156 . . . FK PACKAGE
TYPES PR 3 GATE LEVELS DISSIPATION SN74LS155A, SN74L58156 . . . FN PACKAGE
‘155, 156 21 ns 126 mwW (TOP VIEW)
‘LS155A 18 ns 31 mwW I3
‘L8166 32 ns 3t mw oy L1
description 3
These monolithic transistor-transistor-logic (TTL) cir- B[l4 18[] 2G
cuits feature dual 1-line-to-4-line demultiplexers with 1¥3 [}s 17 A
individual strobes and common binary-address inputs NC[]e 16[] NC
in a single 16-pin package. When both sections are 12}z 15 [] 2v3
enabled by the strobes, the common binary-address Y1 ()]s 14 (] 2v2
inputs sequentially select and route associated input 9 10 111213
data to the appropriate output of each section. The 3
individual strobes permit activating or inhibiting each TZZ233%
of the 4-bit sections as desired. Data applied to input 7))
1C is inverted at its outputs and data applied at 2Cis NC - No internal connection w
not inverted through its outputs. The inverter fol- Q
lowing the 1C data input permits use as a 3-to-8-line ;
decoder or 1-to-8-line demultiplexer without external w
gating. Input clamping diodes are provided on all of 0
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°Cto
1256°C; Series 74 and 74LS are characterized for
operation from 0°C to 70°C.
schematics of inputs and outputs
*155, ‘156 ‘155 156
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS TYPICAL OF ALL OUTPUTS
v 130 2 NOM VCC
cc -
4 kT NOM _— OUTPUT
INPUT -
OUTPUT
Ths docament contates farmation current as {:’
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STROBE (2) (7)OUTPUT 2-LINE-TO-4-LINE DECODER
16 1Yo OR 1-LINE-TO-4-LINE DEMULTIPLEXER
INPUTS DUTPUTS
DATA (1) H {6) OUTPUT
1c D‘ 1 SELECT | STROBE IDATA | 4vo  1v1  1v2  1v3
B A 13 1c
. (5) OUTPUT x x| R x HoooHooHH
1v2 L L L H L H H H
SELBECT 3) I>L1 ;_‘{> L H L H H L H H
aw {4) ouTPUT H L L H H H L H
1v3 H H L H H H H L
X X X L H H H H
(9) OUTPUT INPUTS OUTPUTS
2Yo0 SELECT | STROBE | DATA
SELECT (13)
" “'_D"__‘D— 5 A 26 PT 2v0  2vi 2vz  2v3
- (10)0UTPUT X X H % H H H H
-] 2vi LoL L L L H H H
= 110UT L H L L H L H H
PUT
- D‘z‘gA as) - Wl li,yzu H L L L H H L H
o H H L L H H H L
STROBE (14) (12) X X X H H H H H
m OUTPUT
2 26 : 2v3
— .
O ‘09": meo‘ 2-line to 4dine Decoder
m ™ o FUNCTION TABLE
w SoQP~—rr1Y0 3-LINE-TO-8-LINE DECODER
=2 J& lae I OR 1-LINE-TO-8-LINE DEMULTIPLEXER
18“, Ena 20Q[—3r1Y2
03| Jae~——1Y3 INPUTS ouTPUTS
8 STROBE
g {3 0fe 2Y0 SELECT O (1 (2 3 @ 6 e (7
—na, & 130 72Y! OR DATA
260 ™ ENS  2[oP=or 22 ¢t B A Gf  |a2vo 2v1 2v2 2Y3 1Yo 1v1 1¥2 1¥3
20—~ 352 2v3 X x x| H |H H H H H H H H
1-line to 4-line DMUX oLt L L H H H H H H H
13 L L H L H L H H H H H H
Amﬂ}sg L H L] L |H H L H H H H H
8 13 . H H L H H H L H H H H
7) H L L L H H H H Lt H H H
2 OMUX  gp~—ZL1¥0
161(7‘;(;4 1>__(§Y1y1 H L H L H H H H H L H H
1Cc——4 2>—‘§—1Y2 H H L L H H H H H H L H
3p—gy1Y3 H H H] L |H H H H H H H L
26 (14) o >Ti0) 2Y0
2v1
26(15),= ; 2Y2 TC = inputs 1C and 2T connected together
2Y3 t& = inputs 18 and 28 connected together
Pin numbers shown on logic notation are for D, J or N packages. H = high level, L = jow level, X = irrefevant
T *’P
3-584 I EXAS
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TYPES SN54155, SN54156, SN54LS155A, SN54L.5156,
SN74155, SN74156, SN74LS155A, SN74LS156
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

schematics of inputs and outputs (continued)

‘LS155A, 'LS156

‘LS165A

‘L8156

EQUIVALENT OF EACH INPUT

Vee— -

20 k§I NOM

INPUT -

TYPICAL OF ALL QUTPUTS

— %
120 2 NOM

Vee

CUTPUT

TYPICAL OF ALL QUTPUTS

QUTPUT

logic diagram

FUNCTION TABLES
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TYPES SN54155, SN54156, SN54LS155A, 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)

Supply voltage, Vg (seeNote 1) . . . . . . . . o . L oL oo e e 7V
Inputvoltage: ‘155,156 . . . . . . . . . L . . ..o e e e e e e e 55V
LSTIBBA,'LSTBG . . . . . . . . . o e e e e e e e e e e e e e e e e 7V

Off-state outputvoltage: 156 . . . . . . . . . . . . . . 4 . . i e ... . 55 v
SIS6 L L L L . o e e e e e e e e e e e e e e e e e e e 7V

Operating free-air temperature range: SN54', SNB4LS Cireuits . . . . . . . . . .. ... —55Cto 125°C
SN74’,SN74LS'Circuits . . . . . . . . - - . . ... 0CwL70C

Storage teMpPErature FANGE . . - - « « &+« . . . e e e e e e —65°C to 150°C

NOTE 1: Voltage valuas are with respect to network ground tarminal.

recommended operating conditions

SN54155 SN74155 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 5 55 | 4.75 5 5.25 A\
High-level output current, iQH -800 —800 | pA
Low-ievel output current, g 16 16 | mA
Operating free-air temperature, T —-55 125 4] 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54155
PARAMETER TEST CONDITIONS? SN74156 uNIT
MIN TYPi MAX
Vi High-level input voltage 2 v
ViL Low-level input voltage 08| Vv
Vik Input clamp voltage Vee=MIN, §h=-8mA -15]| V
Voo High-level output voltage Vee=MIN, Vi =2V, 24 34 \Y 3
Vi =08V, IpH=—800uA
VoL Low-level output voltage Vec=MIN. Vi =2V, 0.2 04| Vv
V=08V, lgL=16mA [7,]
by Input current at maximum input voltage Ve =MAX, V=55V 1] mA Ll
Ijy  High-level input current Voo =MAX, V=24V 40 | uA o
[ITH Low-ievel input current Veg=MAX, V=04V —-1.6 | mA ;
o s SN54155 ~20 —565 [§5]
lgs  Short-circuit output currentd Vee = MAX SN74155 P = mA o)
Vee = MAX, SN54156 25 35
fcc  Supply current See Note 2 SN74155 25 a0 ™ |-—l
tTEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. F—
LAl typical vatues sre at Vo = 5 V. Ta = 25°C.
§ Not more than one output should be shorted at a tima.
NOTE 2: igc is measured 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
FROM TO LEVELS
PARAMETERY (INPUT) (OUTPUT) OF LOGIC TEST CONDITIONS MIN TYP MAX [UNIT
tPLH A_' & 20; Y 2 13 20 ns
1G, or 2G
tPHL A_' B, QC—, Y 2 Cyp = 15pF, 18 27 ns
1G, or 2G Ry = 400 2,
tPLH AorB Y 3 21 32 ns
See Note 3
PHL AorB Y 3 21 32 ns
tPLH 1C Y 3 16 24 ns
PHL 1c Y 3 20 30 ns

ﬂtPLH = propagation delay time, iow-to-high-lavel output
tpH | = propagation delay time, high-to-low-level output
NOTE 3: See General Information Section for load circuits and voltage waveforms.

i
¢ 3-5685
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TYPES SN54156, SN74156
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

recommended operating conditions

SN54156

$N74156

UNIT
MIN NOM MAX [ MIN NOM MAX
Supply voltage, Voo 4.5 5 55 | 4.75 5 525 \
High-level output voltage, Vo 5.5 5.5 A
Low-level output current, fg 16 16 | mA
Operating free-air temperature, Ta —55 125 [ 70 | °C

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

SN54156
PARAMETER TEST CONDITIONS! SN74156 UNIT
MIN TYPf MAX
ViH High-level input voltage 2 A\
ViL Low-level input voltage 08| v
ViK Input clamp voltage Veg=MIN, = -8mA =15 Vv
. Vee=MIN, V=2V,
ipH High-level output current 250 | uA
ViL=08V, Voy=85V
Vee=MIN, Vig=2V,
VoL Low-level output voltage 0.2 04| Vv
ViL=08V, lgL=16mA
Iy Input current at maximum input voltage Vee = MAX, V=558V 1] mA
HH High-level input current Vee = MAX, V=24V 40 | uA
TR Low-level input current Ve =MAX, V=04V —-1.6 | mA
) Sunpl . Vee = MAX, SN54156 25 35 mA
curren
cc  Sumny See Note 2 SN74156 25 40
3 TFor conditions shown as MIN or MAX, use the appropriate vatue specified under recommended operating canditions.
tau typical valuesare at Vo =5V, Tao = 25°C.
NOTE 2: Igg is measured with outputs open, A, B, and 1C inputs at 4.5 V, and 2C, 1G, and 2G inputs grounded.
r— switching characteristics, Vcc =5V, TA=25°C
(w) FROM TO LEVELS
PARAMETERY TEST CONDITIONS MIN  TYP MAX |UNIT
m {INPUT) {OUTPUT) OF LOGIC
s 1 A. 8. 2C. Y 2 15 23
= — ns
O PLH 18, or 28
m A, B, 2C
Y oL A 2 Cp = 15pF, 20 30
» PHL 15, or 26 L='oe ™
4 AorB Y 3 RL =400 &, 23 34 | ns
PLH See Note 3
PHL AorB Y 3 23 34 ns
tPLH ic Y 3 18 27 ns
PHL ic Y 3 22 33 ns
ﬁtp,__m = propagation delay time, low-to-high-levei output
tpH | = propagation delay time, high-to-iow-level output
NOTE 3: See General Information Section for load circuits and voltage waveforms
Texas X2
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TYPES SN54LS155A, SN74LS155A
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

recommended operating conditions

SN54LS165A SN74LS155A UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 45 5 55 | 4.758 5 5.25 v
High-level output current, gy —400 —400 | pA
Low-level output current, oL 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)
+ SNG4LS155A SN74LS155A
PARAMETER TEST CONDITIONS - UNIT
MIN TYP{ MAX |MIN TYPI MAX
ViH High-level input voltage 2 2 v
Vi Low-level input voltage 0.7 08| Vv
Vik Input clamp voltage Vee = MIN, Iy = —18 mA -1.5 15| Vv
Voo = MIN,  Vig=2V,
VoH High-level output voltage cc H 25 34 27 34 A"
VIL = VIL max. |OH = —400 uA
Ve = MIN, ViH=2V, oL =4 mA X 0.4 2 .4
Vor Low-level output voitage ce 1H oL m 0.25 025 o A\
VIL = VL max loL=8mA 0.35 0.5
Input current at
. . Veg=MAX, V=7V 0.1 0.1f mA
maximum input voltage
Iy High-level input current Vee = MAX, V=27V 20 20| uA
lj  Low-ievel input current Ve =MAX, V=04V —0.4 —0.4] mA
1gs Short-circuit output current Ve = MAX — 20 — 100 |- 20 — 100] mA
Icc Supply current Vee = MAX,  See Note 2 6.1 10 6.1 10| mA
tEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions, 3
—JEAH typical values are at Vo = 5 V, Ta = 26°C.
§No( more than one output should be shorted at a time.
NOTE 2: Igg is measured with outputs open, A, B, and 1C inputs at 4.5 V, and 2C, 1G, and 2G inputs graunded, ‘n
(11
o
switching characteristics, Vgc =5V, Tao =25°C a
FROM TO LEVELS SNSALSTS5A Q
PARAMETERY TEST CONDITIONS SN74LS155A UNIT - |
(NPUT) | {OUTPUT) | OF LOGIC -
MIN TYP MAX -
t A.B,2C, Y 2 10 15
PLH 18, or 28 "
t A.8, 2, Y 2 Cp=15pF 19 30
PHL 18, or 26 L= 15pF, ns
4 Ao v 3 RL=2ka, 17 26| ns
PLH See Note 3
TPHL AorB Y 3 19 30| ns
tPLH ic Y 3 18 27| ns
PHL 1C Y 3 18 271 ns
r"tpLH propagation delay time, low-to-high-level output
tpH L 7 Propagation delay time, high-to-low-level output
NOTE 3: See Generat Information Section for foad circuits and voitage waveforms
T {l’
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TYPES SN54LS156, SN74LS156
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

recommended operating conditions

SN541.5156 SN74LS156 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vo 4.5 5 55[4.75 5 5.25| V
High-level output voltage, Vo 5.5 55| V
Low-level output current, Ig| 4 8] mA
Operating free-air temperature, TA —55 125 [i] 70| °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONST SN54LS156 SN74L5156 UNIT
MIN _ TYPE MAX |MiN_ TYPE Max
V4  High-level input voltage 2 2 v
Vjl.  Low-level input voltage 0.7 08| Vv
Vik Inputclamp voitage Vee = MIN, f|=—18mA -1.5 —15| V
Vee = MIN, ViH=2V,
loH  High-levei output current cc H 100 100| uwA
ViL=ViLmax, Voy=565V
Voo = MIN, VIH=2V, |lpL=4mA 0.256 0.4 0.25 .4
Vo|. Low-level output voltage cc H OL. 2 0 \Y
ViL = Vi max oL =8mA 0.3 0.5
{nput current at
It R . Vee = MAX, V=7V 0.1 0.1 mA
maximum input voltage
hH High-level input current Vee = MAX, V=27V 20 20| pA
TR Low-level input current Vee = MAX, V=04V ~0.4 : —-0.4] mA
icc  Supply current Vee = MAX, See Note 2 6.1 10 6.1 10f mA
TEor canditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
3 fAl typicat values are at Ve =58V, Ta= 25°C.
NOTE 2: Igc is measured with outputs open, A, B, and 1C inputs at 4.5 V, and 2C, 1G, and 2G inputs grounded.
j switching characteristics, Vcc =5V, Ta = 25°C
- FROM TO LEVELS SNSALS156
() PARAMETERY anpuT) | (oUTPUT) | OF LoGIC TEST CONDITIONS SN74LS156 UNIT
2 MIN _TYP  MAX
A,8,2C
— t T Y 2 25 40 ns
(@) PLH 1G, or 2G
m A,B,2C,
m tPHL 18 or 26 Y 2 Cp = 15pF, 34 51 ns
i Ry =2k,
1 AorB Y 31 46
PLR o 3 See Note 3 =
tPHL AorB Y 3 34 51 ns
tPLH 1c Y 3 32 48 ns
tPHL 1C Y 3 32 48 ns
q“PLH = propagation delay time, low-to-high-ievel output
tpH L = propagation delay time, high-to-low-lavel output
NOTE 3: See General information Section for load circuits and voitage waveforms.
T *l’
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