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SN74155, SN74156, SN74LS155A, SN74LS156
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

MARCH 1974 — REVISED MARCH 1988

*7
¢ Applications: SN54155, SN54156, SN54LS155A,
Dual 2-to 4-Line Decoder SN54LS156 . . . J OR W PACKAGE
Dual 1-to 4-Line Demultiplexer SN74155, SN74156 . . . N PACKAGE
3-to 8-Line Decoder SN74LS155A, SN74LS156 . . . D OR N PACKAGE
1-to 8-Line Demultiplexer (Top Y’EW)
¢ Individual Strobes Simplify Cascading for 1¢ [J1 Uhs[] vee
Decoding or Demultiplexing Larger Words 16 [2 15[] 2C
B[z 14[26G
* Input Clamping Diodes Simplify System 13 [Ja 1300 A
Design 1v2 [Js  12[] 2v3
¢ Choice of Outputs: 1v1 e n[J 2v2
Totem Pole (155, ‘LS155A) 1¥0 [J7 0[] 21
Open-Collector (“156, 'LS156) GND g 9}] 2Y0
TYPICAL AVERAGE TYPICAL -
TYPES PROPAGATION DELAY POWER
3 GATE LEVELS DISSIPATION SN54LS155A, SN54LS156 . . . FK PACKAGE
‘155, ‘156 21 ns 125 mwW (TOP VIEW)
'LS155A 18 ns 31 mwW o 2
‘LS156 32 ns 31 mwW 100 Q Ol
- -2 > N
» 0 D ) B | GEN § G ) S
description ] 37 o
These monolithic transistor-transistor-logic (TTL) cir- B[4 18[] 2G 8
cuits feature dual 1-line-to-4-line demultiplexers with 1¥3 []s 171 A ;
individual strobes and common binary-address inputs NC[]se 16[] NC Qo
in a single 16-pin package. When both sections are 1Y2[}7 15 (] 2Y3 ()
enabled by the strobes, the common binary-address 1¥11ls 14 (] 2y2 -
inputs sequentially select and route associated input 9 10 1112 13 -
s ¥ e es e
data to the appropriate output of each section. The ocNnUOo «~ -
individual strobes permit activating or inhibiting each ~>—' 5 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 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)?
‘155, 1LS155A ‘156, 'LS156
X/Y X/Y
= 0o~ qvo - caoP~Z 1vo
_&b 1a ;_(6) Y1 -Lb 1 O{Q -— (6) 1Y1
1G EN a (5) 1G ‘ EN « (5)
(1) 2 o 1V2 1) 20 O P—— 1V2
ic (4) C—— (4)
JOCET - 3ol 1v3 (13) 3o O P~—— V3
(3) (3}
B 2 0P8 2vo R A— P 05 ot 2vo
& 1;3&2\(1 & -HgQﬂZW
26 ::;: ~ EN S 2p_ vy NI . ENG o0t ovs
20— g2 .y sc18) ON ST
TThese symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12. For alternative symbols for other applications,
see the following page.
Pin numbers shown are for D, J, N, and W packages.
-
PRUDUCTID:I DII\)'II'A docur;entspcor&tain infor'mation %
current as of publication date. Products conform to
spec'iiﬁc:lions per tlrn,e tderm_s of Texas _InstJuments TEXAS 2-475
standard warranty. Production processing does not -
neeessrarily im:luu! testing of :II ;1ararln¢!zlte|'s.s ]N STRUMEN—FS
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SN54155, SN54156, SN54LS155A, SN54LS156,
SN74155, SN74156, SN74LS155A, SN74LS156
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

additional logic symbols (alternatives) T

‘155, 'LS155A
3-line to 8-line Decoder 1-ine to 4-line DMUX o 1-I7inerto 8-line DMUX
X/Y DMUX
of~BL_ 5vo PRSLEIR PN 0 o9 ,vo
A {13) ] 1 ﬂZY‘I B (3) 1 }G; A (13) o 1 ﬂ2y1
g3 1|, 2 U5y, r g3 0 2 %%— 2v2
o ap02) 5o DMUX - c—ol) &3 3p~———2v3
(15) ]4 T ave a2 s, op——— 1vo 6B ]z Py —ELI
G—gl2 sp=t8_ qys - 1 ¥-(5) w2 s~
14| EN s {5) 1v2 1C 4 2 >_.(4) 1Y2 14 . (5) 2
7 & 1vY3 3 (9) ;:; 7‘>L 1Y3
26&& & 2v1
7€ (15) m S 2v3
. (12) ava
2 ‘156, 'LS156
—~ 3-line to 8-line Decoder 1line to 4-line DMUX 1ine to 8-line DMUX
-] X/Y DMUX (9)
— 0ot oy A13) 0 o 0 L_(w) 2Y0
(13) (10) (3) GZ {13) 1QP———2v1
A 1 1 OPp~———o2v B——— 3 A——=d 0 (1)
c? g 1, 2ol oy, C p—13) | 0 ;g o 2V
p c—aotl . sot2 s DMUX ) c—ell ] ¥(7) 2yY3
o T sop~ o 2 o, 4 T loer ] J2 1 T
® G—ei2 5O P8 1vq ") N N 50 P——1v1
b9 14 EN oS SETHIPW 1c 4 20 # 1v2 (14 sopBl v,
79& 1Y3 30 ;_(9) 1Y3 7Q‘¢ 1v3
TGN ao_ 200
2G P~ = oy
28 (15) 1 2v3
| LTI
FThese 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, 156 155 156
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS TYPICAL OF ALL QUTPUTS
- Vee
130 2 NOM
-— OUTPUT
OUTPUT
Texas W
2-476

INSTRUMENTS
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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
_—1 20 2 NOM vee
Vce - 1
20 k2 NOM S OUTPUT
INPUT ——— -
OUTPUT 3
) 4 -
) 4
ps
logic diagram (posmve Ioglc) ) FUNCTION TABLES
e 2.LINE-TO-4-LINE DECODER
STROBE (2) (7)°L1";POUT OR 1-LINE-TO-4-LINE DEMULTIPLEXER 2
INPUTS OUTPUTS
DA TA H {6) OUTPUT SELECT | STROBE | DATA
~ o 1v1 1v2 1Y3
w1 B A 16 1c n
X X H X H H H H Q
+H T
_ (S)OU,YZUT Lol L H L H H H 0o
SE'-BECT ﬂDo_‘ L H L H H L H H >
an {4) OUTPUT HooL L H H H L H Q
1v3 H H L H H H H L Q
X X X L H H H H
=l
»-D(gj OUTPUT INPUTS OUTPUTS ll:
| g T o2vo T | STROB
SELECT (13) | SELECT | STROBE | DATA |, 2v1  2v2  2v3
A —‘|>°_‘L °|>__‘ 2G 2¢

- (10)0UTPUT
2v1

DATA_(15) - (11)OUTPUT
2v2

STROBE_t14) l: - (12)0UTPUT

2vY3

X I I r rr X|®
X I r I r X|>»
X - r- I
I rrrr-rec X
rrrxrxr I
I T ITrIXT
I I mrIIX
I mrIITIXI

"FUNCTION TABLE
3-LINE-TO-8-LINE DECODER
OR 1-LINE-TO-8-LINE DEMULTIPLEXER

INPUTS OUTPUTS
SELECT STROBE © (1 (2 (3 4 (5 (6) (N
OR DATA
ct B A G* 2Y0 2Y1 2Y2 2Y3 1Y0 1Y1 1Y2 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 LH L H L H H H H H H
L HL L H H L H H H H H
S L HH L H H H L H H H H
H L L L H H H H L H H H
H LH L H H H H H L H H
H HL L H H H H H H L H
H HH L H H H H H H H L

fc= inputs 1C and 2C connected together
16 = inputs 18 and 23 connected together
H = high level, L = low level, X = irrelevant

TeExas ‘b 0477
INSTRUMENTS
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SN54155, SN54156, SN54LS155A, SN54LS156,

’

STYLF UN-1

“PHIC TV

SN74155, SN74156, SN74LS155A, SN74LS156 IV A
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS
absolute maximum ratings over operating free-air temperature range (unless otherwise noted) B
Supply voltage, V¢ (see Note 1) 7V
Input voltage: ‘155, 156 C e e e e 55V
‘LS165A,°LS156 . . . . . . . . . . .. P 7V
Off-state output voltage: ‘156 55V
‘LS 156 7V

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

—55°C to 125°C

0°C to 70°C

—65°C to 150°C

SN54155 SN74155 UNIT
MIN NOM MAX [ MIN NOM MAX
Supply voltage, Ve 4.5 5 55 | 4.75 5 5.25 \"
High-level output current, IgH —800 —800 | A
Low-level output current, lo 16 16 | mA
2 Operating free-air temperature, T —55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
- SN54155
- PARAMETER TEST CONDITIONST SN74155 UNIT
r MIN TYP: MAX
U ViHy High-level input voltage 2 \
(1) ViL Low-level input voltage 08| Vv
S. Vik Inputclamp voltage Veec=MIN, |lj=-8mA —1.5 \Y
(e]
Vee = MIN =
(1 VoM High-leve! output voltage cc - VIH=2V, 24 34 v
w ViL=0.8YV, IgH=-—800uA
Vec=MIN, Vyy=2V,
A" Low-level output voltage R 0.4 \
oL 9 VIL=08V, IgL=16mA 0.2
Iy Input current at maximum input voltage Vee = MAX, V=55V 1] mA
Il  High-level input current Vee = MAX, V=24V 40 | nA
hL Low-level input current Voo = MAX, V=04V —1.6 | mA
SN54155 —20 —55
1 Short-circuit output current$ Vee = MAX A
0S i cc SN74155 | —18 57 | "
| Supply current Vce = MAX, SN54155 25 35 A
cC  Suppy See Note 2 SN74155 25 40| "
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
tAll typical values are at Vee=5V,.Ta= 25°C.
§Not more than one output should be shorted at a time.
NOTE 2: I is measured with outputs open, A, B, and 1C inputs at 4.5 V, and 2C, 1G, and 2G inputs grounded.
switching characteristics, Vg = 5V, Ta = 25°C
FROM TO LEVELS SN54155
PARAMETER (INPUT) (OUTPUT) OF LOGIC TEST CONDITIONS SN74155 UNIT
MIN TYP MAX
- wem—e| A, B, 2C,
1 Y 2 13 20 ns
PLH 1G, or 2G
A, B, 2C,
tPHL 15 2T Y 2 CL = 16 pF, 18 27 ns
, or
t AorB 3 AL = 4009, 21 32 | ns
PLH or Y 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 l\’i
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, Ve 4.5 5 55 |4.75 5 5.25 \Y
High-level output voltage, VOH 5.5 5.5 \Y
Low-level output current, Ig 16 16 | mA
Operating free-air temperature, Ta —55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54156
PARAMETER TEST CONDITIONST SN74156 UNIT
MIN TYPI MAX
Viy High-level input voltage 2 \Y
ViL Low-level input voltage 08| V
Vik Input clamp voltage Vee=MIN, 1j=—-8mA -15| Vv I
Vee=MIN, Vig=2V,
IoH High-level output current cc tH 250 | uA 2
ViL=08V, V=55V
Vee=MIN, V=2V,
VoL Low-level output voltage 0.2 0.4 \" o
ViL=08V, lgL=16mA o
Iy input current at maximum input voltage Vee =MAX, V=55V 1] mA (%)
I}y High-level input current Veeo=MAX, V=24V 40 | uA 's
)L  Low-level input current Vee = MAX, V=04V -1.6 | mA [
Ve = MAX, SN54156 25 35 (@]
Icc  Supply current mA
See Note 2 SN74156 25 40 |
P
TEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. |-
fan typical valuesare at Ve =56V, 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.
switching characteristics, Vcc = 5V, Ta = 25°C
SN54156
PARAMETER§ FROM TO LEVELS TEST CONDITIONS SN74156 UNIT
(INPUT) (OUTPUT) OF LOGIC
MIN TYP MAX
A, B, 2C,
1, = = Y 2 15 23 ns
PLH 1G, or 2G
A, B, 2C,
tPHL 15 26 Y 2 CL = 15 pF, 20 30 ns
, or
RL = 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 1C Y 3 22 33 ns
§q:~|_H = propagation delay time, low-to-high-level output i
tpHL = propagation delay time, high-to-low-level output
NOTE 3: Load circuité and voltage waveforms are shown in Section 1.
T {l’
EXAS 9479
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SN54LS155A, SN74LS155A
DUAL 2-LINE TO 4-LINE DECODERS/DEMULTIPLEXERS

recommended operating conditions

N

aiil

SOJIND

SN54LS155A SN74LS155A UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve 45 5 55 | 4.75 5 5.25 \"
High-level output current, lgH —400 —400 nA
Low-level output current, Ig|_ 4 8 | mA
Operating free-air temperature, T —55 125 0 70 [ °C
electrical characteristics over recommended operating free-air temperature range {(unless otherwise noted)
SN54LS155A SN741LS155A
PARAMETER TEST CONDITIONS? - UNIT
MIN TYPT MAX |MIN TYPi MAX
VyH High-level input voltage 2 2 \"
V)L Low-level input voltage 0.7 08| V
Vg Inputclamp voltage Ve = MIN, h=—18mA —-1.5 —1.5] V
Vee = MIN, VIH=2V,
VOH High-level output voltage ce tH 25 34 27 34 v
ViL = VIL max. loH = —400 uA
Ve = MIN, ViH=2V, I =4 mA X 0.4 R 0.4
Vo Low-level output vottage cc H oL m 0.2 0.2 \Y
ViL = VIL max oL =8mA 0.35 0.5
Input current at
Iy i . Vec=MAX, V| =7V 0.1 0.1 mA
maximum input voltage
Iy High-level input current Vee = MAX, V=27V 20 20| uwA
lj  Low-level input current Vee = MAX, V=04V -0.4 —0.4] mA
lgos Short-circuit output current§ Ve = MAX —20 — 100 |- 20 — 100] mA
R 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.
LAN typical values are at Vee=58V,Ta= 25°C.
Not more than one output should be shorted at a time.
NOTE 2: I¢c 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
SN54LS155A
FROM TO LEVELS
PARAMETER TEST CONDITIONS SN74LS155A UNIT
(INPUT) (OUTPUT) | OF LOGIC
MIN TYP MAX
f A8, 2C, Y 2 10 15
— —~ ns
PLH 1G, or 26
t A8, 2C, Y 2 CL =15pF 19 30
— — = , n
PHL 1G, or 2G L-oe *
t AorB Y 3 AL =2 ke, 17 26| ns
PLH See Note 2
tPHL AorB Y 3 19 30| ns
tPLH 1C Y 3 18 27| ns
tPHL o1C Y 3 18 27} ns
1tpLH = 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’
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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 voltage, Vg 4.5 5 55| 4.75 5 525| V
High-level output voltage, VoH 5.5 55| V
Low-level output current, I 4 8| mA
Operating free-air temperature, T —B5 125 0 70| °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
t SN54L8156 SN74LS156
PARAMETER TEST CONDITIONS UNIT
MIN TYPf MAX | MIN TYPI MAX
ViH High-level input voltage 2 2 \%
ViL  Low-level input voltage 0.7 0.8| V
Vik  Input clamp voltage Ve = MIN, Iy = —18 mA -1.5 —-15( V
X Vee = MIN, VIH=2V,
loH High-level output current 100 100 wA
ViL=V|Lmax, Vgy=55V
A\ = MIN, VIH=2V, | =4 mA 0.25 0.4 . . 2
VoL Low-level output voltage cc H oL m 0.25 04 \Y
VL = VL max loL = 8mA 0.35 0.5
fnput current at N
N ) . Vge = MAX, V=7V 0.1 0.1 mA
maximum input voltage [«}]
H High-level input current Ve = MAX, V=27V 20 20| wA .9
ITH Low-level input current Ve = MAX, Vi=04V -0.4 —-0.4( mA 5
Icc  Supply current Vee = MAX, See Note 2 6.1 10 6.1 101 mA o
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. l__l
IAII typical values are at Vee=5V,Ta= 25°C.
NOTE 2: I¢c ismeasured with outputs open, A, B, and 1C inputs at 4.5 V, and 2C, 1G, and 2G inputs grounded. '_
switching characteristics, Vcc =5V, Tao = 25°C
SN54L.S156
PARAMETERS FROM To LEVELS TEST CONDITIONS SN74LS156 UNIT
(INPUT) (OUTPUT) | OF LOGIC
MIN TYP MAX
t A.B,2C Y 2 25 40
PLH 1G, or 26 ne
t A, 8. 2C, Y 2 CL=15pF 34 51
_ _ = , n
PHL 1G, or 26 L= P )
t AorB Y 3 RL =2k, 31 46 ns
FLH See Note 3
tPHL 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.

j
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright [0 1998, Texas Instruments Incorporated



