SN54150, SN54151A, SN54LS151, SN548151,
SN74150, SN74151A, SN74LS151, SN748151
DATA SELECTORS/MULTIPLEXERS

DECEMBER 1972—REVISED MARCH 1988

SN54150 . . . J OR W PACKAGE

® ’150 Selects One-of-Sixteen Data Sources
SN74150 . . . N PACKAGE
® Others Select One-of-Eight Data Sources (TOP VIEW)
® All Perform Parallel-to-Serial Conversion E7C' U ?4:] VBCC
E6( |2 23| | E
® All Permit Multiplexing from N Lines to One E5 (3 22[] €9
Line E4[Js  21[JE10
® Also For Use as Boolean Function Generator E3L)s 20[] E11
e2(Je  19[]E12
® Input-Clamping Diodes Simplify System e1[]7 18[] E13
Design s 17JE14
® Fully Compatible with Most TTL Circuits Gl 16[] E15
w(]io 1s5JA
D[ a[]B
TYPICAL AVERAGE TYPICAL GND[Ji2 13f]¢C
TYPE  PROPAGATION DELAY TIME POWER SN54151A, SN54LS151, SN54S151 . . . J OR W PACKAGE
DATA INPUT TO W OUTPUT  DISSIPATION SN74151A . . . N PACKAGE 2
150 13 ns 200 mW SN74LS151, SN748151 . . . D OR N PACKAGE
"151A 8ns 145 mw (TOP VIEW)
"LS151 13 ns 30 mwW 03 [f1 UssP vee @
'$151 4.5ns 225 mw p2(]2 sJD4 2
ot []s 14[] D5 -;
description oo(Js 13[JD6 o
" ) ) vy[s 12{1D7 a
These monolithic data selectors/multiplexers contain w E 6 1 :] A
full on-chip binary decoding to select the desired data IR E al: '—_|
source. The ‘150 selects one-of-sixteen data sources; GND s ofdc -
the "151A, ‘LS151, and 'S151 select one-of-eight
data sources..The ‘1 59, ‘161A, 'LS1561, and.'SI 51 SN54LS151, SN54S151 . . . FK PACKAGE
have a strobe input which must be at a low logic level (TOP VIEW)
to enable these devices. A high level at the strobe IS}
forces the W output high, and the Y output (as A3gL Ly
1 | G S ) WD | S § -
applicable} low. 32 T %
The ‘150 has only an inverted W output; the "151A, pD1[}4 18] D5
‘LS151, and 'S151 feature complementary W and Y pol(ls 170 D6
outputs. NCc[Je 6] NC
The ‘151A and "'152A incorporate address buffers that Y : 4 15 : D7
have symmetrical propagation delay times through the wis “yA
complementary paths. This reduces the possibility of S
transients occurring at the output(s) due to changes 1o g ‘z) O o
made at the select inputs, even when the '151A [G]
outputs are enabled (i.e., strobe low}. NC - No internal connection
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SN54150, SN54151A, SN54LS151, SN545151,
SN74150, SN74151A, SN74LS151, SN748151
DATA SELECTORS/MULTIPLEXERS

logic symbolsT

‘150 *161A, ‘'LS151, ‘'S151
MUX 7 MUX
oz Ot en G %’-E- EN
A o2 In :10’ V.o
B ‘_1_‘)__ Gl 8 — G;
o ua | 3 c 12’ 2
p 8N, po 2o
(8) (3 (5)
€0 ——— o 01— -
s 02 — 2 P w
(6} ()
£2 —— 2 03 — 3
{5) (15
€3 3 SR N
E4 L 4 ﬂ w D5 T 5
es s ST I
2 16 o7 | 7
o
82 ¢
&9 on ®
2 10 o110
E11 —— 11
E12 :—:Z—:— 12
E13 ——
- (7} 2
E14 —1 14
= e1s 18 15
-
U tThese symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12.
@ Pin numbers shown are D, J, N, and W packages.
<
-
0O ‘150 ‘151A, 'LS151, "S151
8 FUNCTION TABLE FUNCTION TABLE
INPUTS INPUTS TPUTS
OUTPUT ouTPY
SELECT STROBE SELECT STROBE
= w - Y w
D C B8 A G cC B A G
X X X X H H x x X H L H
L L oL oL L E0 L Lt L Do Do
L L L H L E1 L L H L b1 D1
L L H L L €2 L H oL L D2 D2
L L H H L E3 L H H L 03 D3
L H L L L E4 H L L L D4 D4
L H L H L 33 H t H L o5 DB
L H H L L E6 H H L L D6 D6
L H HH L £7 H H H L D7 D7
H L L L L E8
H L L H L E9
H L H L L E10
H L H H L E1t
H H v L L E12
H H L H L E13
H H H L L E14
H H H H L E15
1=_high level, L = low level, X = irrelevant
EO, ET...ET5 = the complement of the level of the respective E input
DO, D1 . ..D7 = the level of the D respective input
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SN54150, SN54151A, SN54LS151, SN654S151

SN74150, SN74151A, SN74LS151, SN74S151
DATA SELECTORS/MULTIPLEXERS

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT
OF '150

Vee -
4 kQ2 NOM

INPUT -

EQUIVALENT OF EACH INPUT
OF '151A

Vec -
4 kQ NOM

INPUT -_—

EQUIVALENT OF EACH INPUT
OF 'LS151

Vvee————o——— — —

3 Req

INPUT -

Data select and strobe Rgq = 20 kit NOM
Data inputs Req = 17 k2 NOM

EQUIVALENT OF EACH INPUT
OF '$151

vee ———eo—— — -
2.8 k2 NOM

INPUT - -

TTL Devices H

TYPICAL OF ALL OUTPUTS TYPICAL OF ALL QUTPUTS TYPICAL OF ALL OUTPUTS
OF "150, '151A OF 'LS151 OF 'S151
- —— V,
- vVee cc I — a— Vece
130 2 NOM 120 O NOM 50 @ NOM
OUTPUT QUTPUT
OUTPUT
Ti g
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SN54150, SN54151A, SN54LS151, SN54S151,
SN74150, SN74151A, SN74LS151, SN748151
DATA SELECTORS/MULTIPLEXERS

logic diagrams (positive logic)

150
STROBE (9} N
G n =
-
08! -
g2 *‘—]‘
(6} 4
€2
£35
ga 4
513
(2)
E6
2 g7t L
DATA 10)
INPUTSﬁ £g 123 ) OUTPUT
-] B
= pg—{22)
-
o g10—21)
(4}
p- g1 29
a
@ g12—18)
w
(18)
E13 T\
3
(17}
€14 ~N
£15-18) v
. B —4
B A
A (15)D > A s
pata | & _M_LD._I_.,>_BL
c
SELECT (13) ¢
(BINARY) c >'——_5
o m)D . D )
~
ADDRESS BUFFERS FOR ‘151A ADDRESS BUFFERS FOR 'LS151, 'S151
AABe Tc AABBEC
—D_—_—J—J __{>._1:—"
A A
DATA DATA
SELECT 9 B SELECT a_D.—C
(BINARY) C—{Y BINARY) | E -
Pin numbers shown are for D, J, N, and W packages.
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SN54150, SN54151A, SN54LS151, SN54S151,
SN74150, SN74151A, SN74LS151, SN74S151
DATA SELECTORS/MULTIPLEXERS

‘151A, ‘LS151, 'S151
STROBE (7) N
G L
(b0 4)
D1 3) ~
o242
o3 1 8) qutPuT ¥
DATA (6}
INPUTS Y pg 182 OUTPUT W
o5_114)
(13)
{12)
o7 )
&
\AABBCC,
[ J TO ADDRESS BUFFERS
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Vo (see Note 1) .. ... ... .. e 7V
input voltage (see Note 2): "150, "151A, "ST151 . . .. .. . .. . . ... . i e 55V
LSBT L 7V
Operating free-air temperature range: SN54’ . ... ... ... .. .. ... ... ... ... ... . ... —55°C to 125°C
SN74' e e 0°C to 70°C
Storage temperature FBNGE . . . . . ..o vttt it e e e e e e e e —65°C to 150°C
NOTES: 1: Voltage values are with respect to network ground terminal.
2. For the "150, input voltages must be zero or positive with respect to network ground terminal.
Texas - 2-461
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SN54150, SN54151A, SN74150, SN74151A
DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN54° SN74°
UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, VcC 45 5 55 | 4.75 5 5.25 \%
High-level output current, IQH —800 —800 HA
Low-level output current, lg 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)
‘150 ‘151A
PARAMETER TEST CONDITIONS ' UNIT
MIN TYP? MAX | MIN TYP! MAX
Vi High-level input voltage 2 2 \%
Vip Low-level input voltage 0.8 0.8 \4
V|K Input clamp voltage Vee = MIN, | = -8 mA -1.5 -1.5 v
) Vce = MIN, Vig = 2V,
Vou High-level output voltage 2.4 3.4 24 3.4 A\
2 v = 0.8V, lgy = —800 xA
Vee = MIN, Viy =2V,
VoL Low-level output veltage 0.2 0.4 0.2 0.4 v
Vi = 0.8V, Ig = 16 mA
_' h Input current at maximum input voltage Vee = MAX, V) =55V 1 1 mA
'__‘{ )y  High-level input current Voo = MAX, V) = 24V 40 40 pA
lj,  Low-level input current Vee = MAX, V| = 04V -1.6 -1.6 mA
o log Short-circuit output current$ v MAX NS -20 -55 | -20 - A
rt-circuit output currs = m
2 0s P ce [ sn74 ~18 "55 | —18 ~65
a' icc__Supply current Vce = MAX, See Note 3 40 68 29 48 mA
@ t For conditions shown as MIN or MAX, use the appropriate vaiue sp ified under P! g for the device type.
(2]  All typical values at Vcc = 5V, Ta = 25°C.
§ Not more than one output of the '151A shouid be shorted at a time.
NOTE 3: Icc is measured with the strobe and data select inputs at 4.5 V, all other inputs and outputs open.
switching characteristics, Vcc =5V, TA = 25°C
FROM TO TEST “1 ‘151A
PARAMETERY 50 uNIT
(INPUT) (OUTPUT) CONDITIONS MIN TYP MAX | MIN TYP MAX
tPLH A ,B,orC 25 38
Y ns
PHL {4 levels) 25 38
tPPLH A,B,CorD w 23 35 17 26
n
PHL (3 levels) 72 33 v 3| "
1 = 21 33
FLH Strobe G v CL - 15 pF, — ™
o Ry =400 &, 55 24 Y SEL
FLH Strobe G w See Note 4 - ns
tPHL 21 30 15 23
. 13 20
PLE DO thru D7 % ns
PPHL 18 27
PLH EO thru E15, or w 85 14 8 14
n
PHL 0O thru D7 3 20 8 14 s
1tpLH = propagation delay time, low-to-high-level output
tpHL = Propagation delay time, high-to-low-level output
NOTE 4: Load circuits and voltage waveforms are shown in Section 1.
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SN54LS151, SN74LS151
DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

N

TTL Devices

SN54L8161 SN74LS151 uNIT
MIN NOM MAX [ MIN NOM MAX
Supply voltage, Vcc 45 5 55 |4.75 5 525 | V
High-level output current, IoH —400 —400 | uA
Low-level output current, g 4 8 mA
Operating free-air temperature, T —55 125 [1] 70 °c
electrical characteristics over recommended operating free-air temp range (unl otherwise noted)
SN54LS 1561 SN74LS1561
PARAMETER TEST CONDITIONS UNIT
MIN _ TYP? MAX [ MIN  TYP?  maX
V| High-level input voltage 2 2 \'
ViL Low-level input voltage 0.7 0.8 v
ViK Input clamp voltage Vece = MIN, h = —18 mA -1.5 -1.5 v
X Vee = MIN, ViH =2V,
VoH High-level output voltage 2.5 3.4 2.7 3.4 v
ViL = Vj max, lgy = —400 uA
V = MIN, VIH = 2V, [} = 4 mA| 0.25 0.4 0.25 0.4
VoL Low-level output voltage cc H l oL v
ViU = Vy max [loL = 8 mA 035 05
i it t at
y o putourrents Vee = MAX, V=7V 0.1 01| ma
maximum input voltage
iy High-level input current Vee = MAX, V| =27V 20 20 nA
i Low-level input current Vge = 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. Outputs open. 60 10 60 10 A
cC  Supply curren Al inputs at 4.5 V - - m
t For conditions shown as MIN or MAX, use the appropriate vatue ified under i itions for the i device type.
# Al typical values are at Voc = 5V, T4 = 25°C.
$ Not more than one output should be shorted at a time and duration of short-circuit should not exceed one second.
switching characteristics, Vgc = 5 V, Ta 25°C
FROM T0
PARAMETERY TEST CONDITIONS MIN  TYP MAX | UNIT
(INPUT) (OUTPUT}
1 A, B, orC 27 43
PLH v ns
tPHL (4 levels) 18 30
t] A, B orC 14
PLH or w 23 ns
tPHL (3 tevels) 20 32
1 2 4
‘PLH Strobe G Y CL = 15 pF, 22 3: ns
tP“'- RL = 2ka, e ——
PLH Strobe G w See Note 4 ns
tPHL 18 30
1]
PLH Any D Y 20 32 ns
TPHL 16 26
t 13 21
PLH Any D w ns
tPHL 12 20
1tp|_H = propagation delay time, low-to-high-ievel output
tpHL = propagation delay time, high-to-low-level output
NOTE 4: Load circuits and voltage waveforms are shown in Section 1.
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SN54S151, SN748151
DATA SELECTORS/MULTIPLEXERS

recommended operating conditions

SN548151 SN74S151 ONIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, VcC 4.5 5 5.5 | 4.75 5 5.25 \4
High-level output current, IoH -1 -1 mA
Low-level output current, oL 20 20 | mA
Operating free-air temperature, T —55 125 0 70| °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS' MIN TYPE MAX|uNIT
VIH High-level input voltage 2 \%
ViL Low-tevel input voltage 0.8 \Y
ViK Input clamp voltage Voo =MIN, 1) = -18mA -1.2 \Y
) Ve = MIN, Vip=2V, SN545151| 25 3.4
VOoH High-tevel output voltage A\
ViL=08V, 1gH=—1mA SN74S151| 27 34
V, =MIN, Vig=2V,
2 VoL Low-level output voltage ce tH 0.5 A
VIL=0.8V. IlgL=20mA
_* ) Input current at maximum input voitage Vge =MAX, V=55V 1] mA
_‘ H High-level input current Vog = MAX, V=27V 50 | A
ol he Low-level input current Voo = MAX, V=05V -2 | mA
U los Shoart-circuit output current Ve = MAX —40 —100 | mA
\% = MAX, Aillinputsat4.5V
(5] 1 Supply current cc ’ ’ 4 70 A
< cc PRy € All outputs open s m
8 tEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device
type.
@ Al typical values are at Ve = 5 V. Ta = 25°C.
8Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
switching characteristics, Vcc = 5V, Ta 25°C
PARAMETER FROM To TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) (OUTPUT)
1 A, 8, or 12 18
PLH c v ns
PHL (4 levels) 12 18
1| A B orC 10 15
PLH w ns
TPHL (3 levels) 9 135
1 8 12
PLH Any D Y C_ = 15 pF, ns
TPHL 8 12
% RL = 280 kQ, 25 7
PLH Any D w See Note 4 . ns
tPHL 4.5 7
1 = 11 16.5
PLH Strobe G Y ns
tPHL ¢ 12 18
1| 9 13
PLH Strobe G w ns
1PHL 8.5 12
1y = propagation delay time, low-to-high-level output
PLH
tpHL = propagation delay time, high-to-low-level output
NOTE 4: Load circuits and voltage waveforms are shown in Section 1.
EXAS W
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