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

MARCH 1974 — REVISED MARCH 1988

Applications:
Dual 2-to 4-Line Decoder
Dual 1-to 4-Line Demultiplexer
3-to 8-Line Decoder

SN54155, SN54156, SN64LS155A,
SN54LS156 . . . J OR W PACKAGE
SN74155, SN74156 . . . N PACKAGE

SN74LS156A, SN74LS156 . . . D OR N PACKAGE

1-to 8-Line Demultiplexer (TOP VIEW)
Individual Strobes Simplify Cascading for 1c [ Ve vee
Decoding or Demultiplexing Larger Words 1g E2 ‘5% ;%
3 14
Input Clamping Diodes Simplify System 1wvs Qs 1DA
Design 12 s 12[J 2v3
Choice of Outputs: 1 Qe nfJav2
Totem Pole {165, LS156A) o [J7  10[] 2v1
Open-Collector {*156, 'LS166) GND L8 o]] 2Y0
TYPICAL AVERAGE TYPICAL
TYPES PROPAGATION DELAY POWER
3 GATE LEVELS DISSIPATION SN54LS156A, SN54LS156 . . . FK PACKAGE
‘155, ‘156 21 ns 125 mW {TOP VIEW)
"LS155A 18ns 31 mwW o 2
‘LS156 32ns 31t mW I('!_J ‘L_) LZ, (>)|<&)
description 32 »
These monolithic transistor-transistor-logic (TTL) cir- B[}4 18[] 2G 8
cuits feature dual 1-line-to-4-line demultiplexers with 1Y3([ls 17 A 'S
individual strobes and common binary-address inputs NC e 16 NC o
in a single 16-pin package. When both sections are 127 15 [] 2Y3 (&)
enabled by the strobes, the common binary-address tY1{]s 140 2v2 -
inputs sequentially select and route associated input 9 10 111213 [
data to the appropriate output of each section. The ocpo0eE [ o
individual strobes permit activating or inhibiting each z 5 z Z 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 internal connection
not inverted through its outputs. The inverter foi-
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 simptlify system design.
logic symbols (2-line to 4-line decoder)t
‘165, LS156A ‘156, 'LS156
XY XY
e oo~ 1vo 5] oaopti— 1vo
= (2 1ol vy — 2 1ao P8l 1vq
16 ENa (5) 1642 ENa (5)
1o 2 ot 1Y2 et 20O P——— 1v2
A (13) 1_4 3a b ) y3 (13) .1__4 340 b 4 v3
(3) {31
8 L 08 e 19)_ 2Y0 B-'——'"i_ 050 b (9) 2Y0
. & 1;3&2“ & ”39;(.1ﬂ.2v1
ZE—E%A ENj 26¢2V2 26&& ENS 2ﬁ9>.ﬂ3_’..2y2
2C =21 35;.!.1&.2y3 26% 359>.ﬂ?’—zy3
TThese symbols are in 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.
Pﬂ?g:ﬂlolwl dpeum contain iwm:n Q’
curl ] ication Products orm 10
specifications per the terms of Texas Instruments Texas 2.475

standard warranty. Production precessing dees not
necessarily include testing of all parametars.
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SN54155, SN54156, SN54LS155A, SN54LS156,
SN74155, SN74156, SN74LS155A, SN74LS156
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

additional logic symbols (alternatives) !

‘165, 'LS155A
3-line to B-line Decoder 1ine to 4-ine DMUX 1-line to 8-line DMUX
X/Y DMUX
ot _ave L0 Lo o J SR
0 |, ] S T T ,}GE Atz | Tebo oy,
@ |, 2p il oy m | p—3 9 2 ::;: 22
(1) a2 5y DMUX (1) 63 ap~""_2v3
¢ |(15) ]4 (7) - (2 oL ivo € |(15) ]2 b 7).
abtD_avo 162G ) : af——1vo
T a2 M SN ! Wi g G 5 P— v1
¢ 14 ]EN (5 1c- ) 2B vz 14) ] {5)
6 >—(4) 1v2 | T 6 ;—(4) 1v2
7 1v3 © e P—"—1v3
— (14
Prfilil . ST
18 o LA
—SGEITRPA
2 ‘166, 'LS156
_‘ 3-line to 8-tine Decoder 14ine to 4-line DMUX 1-line to 8-line DMUX
X/Y DMUX (9)
= Low 13 X oot s
r 13) L T A o0y 0 . vy ST
1 1ot ovy -3 1,453 A3} o 1)
O 13) (11 13} 20P~———2v2
53 32 2 O 2v2 B—— ce (12)
¢<D c—alll N ST DMUX - ol 3O Pt 2v3
- 4 7 - ~LLEEN 15 ]2 {7
P |(15l :] sob=2 _1vo -2l o, 0Q (s) 10 |( ) 20 ﬁ_“m
® Gl sop~—tlo 11 " Y i e 50 P——— 111
o 14) EN 60 5 y2 1c——4a 20 ;(Al_ 1v2 1 6O LY
=, 4
7 op~t—1vs 2] e ;:2 7o 1vs
Pricll ST
2518 g >-(:—”— 2v3
b 1120 Ly,
tThese symbols are in accordance with ANSI/IEEE 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 ‘156 156
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS TYPICAL OF ALL QUTPUTS
- Vee
v _ 130 §2 NOM
cc -
4K§2 NOM __ OUTPUT
INPUT - -
QUTPUT
2-476 EXAS 5
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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, ‘L8156

‘LS155A

‘LS156

EQUIVALENT OF EACH INPUT

TYPICAL OF ALL OUTPUTS

TYPICAL OF ALL OUTPUTS

_‘I 20 2 NOM vee
Vece “——1 - 3
20 k§: NOM —— QUTPUT
INPUT - T
OUTFUT
y -
) 2
”r
fogic diagram (positive logic) FUNCTION TABLES
2.LINE-TO-4-LINE DECODER
STROBE (2} _@@ °l‘:1;';UT OR 1-LINE-TO-4-LINE DEMULTIPLEXER 2
16
INPUTS OUTPUTS
DATA ouTPUT SELECT | STROBE | DATA
ATA 9 6) L;vvlu c et wo  Ivi vz v3
8 A 16 1 7
{5} OUTPUT o H X " " " " @
HH vz LooL L H L H H H 0
SELECT (3) D D L H L H H L H H >
8 b {4) oUTPUT H oL L H H H L H [}
1v3 H o OH L H H H H L 0
X X X L H H H H
o}
|| ©) oUTPUT INPUTS UTPUTS t
SELECT (13) | 2vo SELECT | STROBE | DATA | = . Lva
A L P B A 26 2c
UTPUT
2v1 X X H X H H H H
L L L L L H H H
DATA (15) — (11} OUTPUT L H L L H L H H
2c 2y2 H ot t L H H L H
STROBE (14! » 21ouTPUT H H L L H H H L
2G 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
seeet | STROE Lo iy 21 a1 @ e o
OR DATA
ct B A} &t 2Y0 2¥1 2Y2 2¥3 1Y0 1Y1 1Y2 1¥3
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
LoHL 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 L H
H HH L H H H H H H H L
C = inputs 1C and 2T connected together
£8 = inputs 18 and 28 connected together
H = high level, L = low level, X = irrelevant
EXAS w 2.477
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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 (uniess otherwise noted)

Supply voltage, Vcc (see Note 1)
tnput voltage: ‘155,156
‘L S165A, 'LS166 .

Off-state output voltage: ‘156 .

‘LS166 . . . . L . oo L.
Operating free-air temperature range: SN54’, SN54LS’ Circuits

SN74’, SN74LS’ Circuits

Storage temperature range

NOTE 1: Voltage values are with respect to network ground terminal.

recommended operating conditions

A"
55V
A"
55V
7V

—55°C to 126°C

0°C to 70°C

—65°C to 150°C

SN54155 SN74155 uNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vg 4.5 5 55 | 475 s 5.25 \
High-level output current, IQH -800 —800 | wA
Low-level output current, lop 16 16 mA
Operating free-air temperature, Ta —55 125 4] 70 °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54155
PARAMETER TEST CONDITIONS? SN74155 UNIT
MIN TYPE MAX
ViH High-level input voltage 2 \
ViL Low-level input voltage 08| V
VK Input clamp voltage Ve =MIN, [j=-8mA -1.5 A\
4 Vcee = MIN =2
Vou High-evel output vottage ce - ViH=2V, 24 34 v
ViL=0.8V, 1oy =—800uA
Vee=M ViH =
VoL Low-level output voltage ce N. H=2V. 0.2 04| VvV
VijL=08V, IgL=16mA
I input current a1 maximum input voltage Voo =MAX, V=565V 1{ mA
Wy High-tevel input current Vee =MAX, V=24V 40 | uA
Iy Low-level input current Vee = MAX, V=04V —-1.6 [ mA
. SN54155 —20 —55
) Short-circuit output current¥ Vee = MAX A
0s ce SN74155 | —18 57"
Vee = MAX, SN54155 25 35
Icc  Supply current mA
See Note 2 SN74155 25 40
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
Al typical values are at Vg =5 V. To = 25°C.
§Not more than one output should be shorted at a time.
NOTE 2: Iccis measured with outputs open, A, B, and 1C inputsat 4.5 V, and 2C, 1G, and 2G inputs grounded.
switching characteristics, VCC = 5 V. TA = 25 °C
SN54155
PARAMETER FROM o LEVELS TEST CONDITIONS SN74155 UNIT
(INPUT} (OUTPUT) OF LOGIC
MIN TYP MAX
. A, 8, 2C, v ) 13 20
— — ns
PLH 1G, or 2G
t A, B, 2, Y 2 c 15 pf 18 27
P e = . ns
PHL 18, or 26 L g
t AorB y 3 R = 400 21 32 ns
PLH See Note 3
tPHL AorB 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.
TeXAS e
2-478
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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 | 4.75 5 625 \4
High-levet output voltage, Vo 5.5 5.5 \
Low-level output current, lg 16 16 | mA
Operating free-air temperature, Ta —b5 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54156
PARAMETER TEST CONDITIONS? SN74156 UNIT
MIN TYPL MAX
Viy High-level input voltage 2 \4
ViL Low-level input voltage 0.8 \'
Vik Input clamp voltage Vece=MIN, 1j=-8mA -15| V
loH  High-level output current Vec=MIN, - Vi =2V, 250 | kA 2
Vi =08V, Vpoq=55V
Vecec=MIN, Vig=2vV,
VoL Low-level output voltage VIL=08Y, loL < 16mA 0.2 04| V 7))
Iy Input current at maximum input voltage Ve =MAX, V=55V 1] mA 8
)4 High-level input current Vee = MAX, V) =24V 40 [ uA 'S
he Low-level input current Vee = MAX, V=04V —1.6 | mA 4]
Vee = MAX, SN54156 25 35 a
Icc  Supply current mA
See Note 2 SN74156 25 40 -d
|
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. F
T Al typical values are at Vo = 5 V, Ty = 25°C.
NOTE 2: Icc is measured with outputs open, A, B, and 1C inputs at 4.5 V, and 2C, 1G, and 2G inputs grounded.
switching characteristics, Vgc = 5V, Tp = 25°C
PARAMETERS FROM o LEVELS TEST CONDITIONS ::::::: UNIT
{INPUT) (QUTPUT} OF LOGIC
MIN  TYP MAX
A, B, 2C,
tPLH 18, or 20 Y 2 15 23\ ns
PHL 1A§’,B(;r22CG‘ Y 2 Cp = 156 pF, 20 30 ns
oL Aor B v 3 RL = 4000, 23 34 [ ns
See Note 3
tPHL AorB Y 3 23 34 ns
tPLH 1C Y 3 18 27 ns
tPHL 1C Y 3 22 33 ns
§tpLH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-leve! output
NOTE 3: Load circuits and voltage waveforms are shown in Section 1.
*
Texas 2479
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SN54LS155A, SN74LS155A
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

recommended operating conditions

SN54LS155A SN74LS155A UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, VCC 4.5 5 65 | 4.78 § 525 \"
High-level output current, loH —400 —400 | uA
Low-level output current, 1oL 4 8 | mA
Operating free-air temperature, TA —55 125 4] 70| °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54LS155A SN74LS156A
PARAMETER TEST CONDITIONS? - UNIT
MIN TYPE MAX |MIN TyPi MAX
Vi High-level input voltage 2 2 v
V)L Low-level input volitage 0.7 0.8] V
Vg Input clamp voltage Veg = MIN, Ij=—18mA -1.5 —-15 V
Vee = MIN, ViH =2V,
VQH High-level output voitage cc H 25 34 27 34 \
2 ViL = VIL max. loH = —400 #A
Ve = MiN, ViH=2V, oL =4mA 3 0.4 . 4
VoL Low-evel output voltage cc iH oL m 025 0.25 ° \
ViL = VIL max loL =8mA 0.35 0.5
Input current at
- [ pu A Vee=MAX, V=7V 0.1 0.1} mA
—| maximum input voltage
- Iy High-level input current Voo = MAX, V=27V 20 20| uA
U 1j  Low:-level input current Voo =MAX, V=04V -0.4 —0.4| mA
(5] log Short-circuit output current} Ve = MAX - 20 — 100 |— 20 —100[ mA
s. lcc  Supply current Vee = MAX,  See Note 2 6.1 10 6.1 10l mA
2]
8 1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1EAII typical values are at Vec =5 V. Ta = 25°C.
§ Not more than one output should be shorted at a time,
NOTE 2: lgg is reasured with outputs open, A, 8, and 1C inputs at 4.5 V, and 2C, 1G, and 2G inputs grounded.
switching characteristics, Vcc =5V, TA = 25°C
SNS4LS165A
FROM TO LEVELS
PARAMETERY TEST CONDITIONS SN74LS155A  |uNIT
(INPUT) | (OUTPUT) | OF LOGIC
MIN TYP MAX
1 A.B.2C, Y 2 10 1
PLH 1G, or 2G 5| "
t A8, 2C, Y 2 Cp=15pF 19 30
PHL 1G, or 2G L pF, ns
5 AorB v 3 RL =2k, 17 26| ns
PLH See Note 2
tPHL AorB Y 3 19 30} ns
PLH 1C Y 3 18 27| ns
tPHL 1ic Y 3 18 27} ns
1'PLH = 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 (]
2-480 I EXAS b
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SN54L5156, SN74LS156
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

recommended operating conditions

SN54LS156 SN74L.5156 UNIT
MIN NOM MAX { MIN NOM MAX
Supply voltage, Vo 4.5 5 55| 4.75 5 6525| V
High-level output voltage, Vo 6.5 55 V
Low-level output current, 1o 4 8 mA
Operating free-air temperature, T -55 125 4] 70| °C

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

SN54LS156 SN74LS156
PARAMETER TEST CONDITIONS? . UNIT
MIN TYPI MAX | MIN TYPI MAX
V)4  High-level input voitage 2 2 \"
VijL  Low-level input voltage 0.7 08| v
Vik  Input clamp voltage Vee = MIN, Iy =—18mA -1.5 -158{ V
Ve = MIN, VIH=2V,
ton  High-evel output current cc H 100 100[ A
ViL=ViLmax, Voy=6.5V
Ve = MIN, ViH=2V, oL =4 mA 0.26 0.4 .. .
VoL Low-level output voitage cc H oL m 025 04 \"
ViL = V) max loL=8mA 0.356 0.5
Input current at
I putcurre Vee=MAX, V=7V 0.1 0.1] ma
maximum input voltage
IH High-level input current Vee = MAX, V=237V 20 20| pA
he 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 10| mA
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
IAH typical values are at Vee=5V,Ta= 25°C.
NOTE 2: g is 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
SN 1
PARAMETERS FROM To LEVELS TEST CONDITIONS SN::t:l: UNIT
(INPUT) (OUTPUT) | OF LOGIC
MIN  TYP MAX
t A.8, 20 Y 2 25 40
PLH 1G, or 2G ne
Y A.B, 2, Y 2 Cp = 15pF 3 51
PHL 1G, or 2G RL 2 kF;l ’ ns
L= .
t AorB Y 3 1
PLH hd See Note 3 3 46 ns
PHL AorB Y 3 34 51 ns
PPLH 1C Y 3 32 48 ns
tPHL 1C Y 3 32 48 ns
§tp|_H = 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.
I TEXAS a 2-481%
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