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3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

DESCRIPTION

The M74AS138P is a semiconductor integrated circuit of
a 3-line-to-8-line decoder/demultiplexer with enable
inputs.

FEATURES

® Three types of enable inputs

@ 4 to 16 decoder/demultiplexer capability without
adding external components

@ Wide operating temperature range (Ta=—20~+475C)

APPLICATION

General purpose, for use in industrial and consumer
digital equipment.

FUNCTIONAL DESCRIPTION
Using as a decoder, give the address in 3-bit binary
code on inputs Do~ D¢, and one output among outputs
Yo~Y7 corresponding to the address become low while
the other seven outputs are all high. In this case, set en-
able input £, high and enable inputs E:; and E; low.
When E;, Ez and E; are in any other condition, the out-
puts are high irrespective of the status of Dy~Dg¢.

When the device is used as a demultiplexer, it func-

tions as a 1-line-to-8-line demultiplexer by making Ej,

Ez or E3 the data input and Da~D¢ the selection inputs.

PIN CONFIGURATION (TOP VIEW)
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. 3-LINE TO 8-LINE DECODER/DEMULTIPLEXER
FUNCTION TABLE (Note 1)
Inputs Outputs

E Ex Ds Ds Da Yo Yy Y2 Y3 Vi Ys Yo Y,

X H X X X H H H H - H H H H

L X X X X H H H H H H H H

H L L L L L H H H H H H H

H L L L H H L H H H H H H

H L L H L H H L H H H H H

H L L H H H H H L H H H H

H L H L L H H H H L H H H

H L H L H H H H H H L H H

H L H H L H H H H H H L H

H L H H H H H H H H H H L
Note 1 : Ex=E,+E;

X : Irrelevant 1

ABSOLUTE MAXIMUM RATINGS (Ta=—20~+75%, unless otherwise noted)

Symbol Parameter Conditions Ratings Unit
Veeo Supply voltage t —0.5~+47 Y
Vi Input voltage —0.5~+7 \
Vo Output voltage High-level state —0.5~Vce v
Topr Operating free-air ambient temperature range —20~-475 c
Tstg Storage temperature range —65~-150 C

RECOMMENDED OPERATING CONDITIONS
Limits
Symbol Parameter Unit
Min Typ Max .
Vce Supply voltage 4.5 5 5.5 A
Via High-level input voltage 2 \4
A"/ Low-level input voltage 0.8 Vv
low High-level output current 0 —2 mA
loL Low-level output current 0 20 mA
Topr Operating free-air ambient temperature range —20 +75 c
ELECTRICAL CHARACTERISTICS (Ta=—20~+75%, unless otherwise noted)
Symbol Parameter Test conditions Limlis Unit
Min Typ Max
Vic Input clamp voltage Vee=4.5V, lic=—18mA -1.2 \"
Vou High-level output voltage Voe=4.5V~5. 5V, lghn=—2mA Vog—2 \"
VoL Low-level output voltage Veo=4.5V, lg=20mA 0.5 \
h Input current at maximum voltage Vgce=5.5V, V;=7v 0.1 mA
[ High-tevel input current Vee=>5. 5V, V=2, 7V 20 zA
I Low-level input current Vee=5.5V, V,=0. 4v —0.5 mA
lo Output current Vce="5. 5V, Vo=2. 25V —30 —112 mA
lcc Supply current Vco=b5.5v 14 20 mA
*: All typical values are at Voo=5V, Ta=25C.
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SWITCHING CHARACTERISTICS

Test conditions/Limits
Vgo=4,5~5.5V (Note 2)
C=50pF
Symbol Parameter - P Unit
R.=500Q
Ta=0~70C Ta=—20~-75C
Inputs | Output | Min | Typ* | Max Min | Typ* | Max
tpLn DamDs | = 2 10 2 1
Y ns
teuc . D¢ 2 9.5 2 10.5
Propagation time —
teLn E, E2 — 2 10 2 11
—_ Y ns
teue E3 2 10 2 1"

% : All typical values are at Vee=5V, Ta=25C.

Note 2: Measurement circuit

INPUT Vece OUTPUT

ol
L

(1) The pulse generator (PG) has the following characteristics:

PRRE1MHz
tr=2ns, tf=2ns
Viun=3.5V, V,.=0. 3v
duty cycle=50%
Z25=50Q
(2) C, includes probe and jig capacitance.

APPLICATION EXAMPLES

4-line to 16-line decoder/demultiplexer

OUTPUTS
—A

TIMING DIAGRAM (Reference level=1.3V)

=

IN-PHASE OUTPUT

D, Dg, Dg

Ei, Ez Es ?

OUT-OF-PHASE
OUTPUT

Yo Y1 Yz Ys Ya Ys Ye Y7

JliLil]

Yo Y1 Y2 Y3 YaYs Ys Y7

Ye Yo Yio Y11 Y12 Yiz Yiq Y15

Lo LLIL

Yo Y1 Y2 YaYs Ys Ye Y7

M74AS138P M74AS138P
Ey Ez E3 Da Dg D¢ E; Ex E3 Da Dg D¢
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TYPE 14P4 14-PIN MOLDED PLASTIC DIP"

- +0.5
19 —0.2

s S e T s N s N s O oo OO0 s |

O
6.3%0.15

4.5 MAX

3MIN

2.54:£0.25

' 03
15_0'

. Dimension in mm

7.62+0.3

TYPE 16P4 16-PIN MOLDED PLASTIC DIP

. +0.5
. 19_02 .

I—"'Lr_ll'_Lr""lr'_ll—‘I[_I |

- o

6.3+0.15

4.5 MAX

3 MIN

. Dimension in mm -

7.6240.3

1742 F-01
-4  MITSUBISHI
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TYPE 20P4 20-PIN MOLDED PLASTIC DIP

+0.5
2 0.2

o Y e A s S o Y s U s N co Y s W Sy S |

Dimension in mm

N _
: g
O H
™
P
T oo tJuy -
7.62£0.3
al ' J 4.5 MAX ;
_ l | | 1
0.5 MIN| 3 MIN 0.2712 % .l
0.520.111[| | ~+0.3 | +0.3 o
2.54+0.25 9201 Y —0.3 7.5~10
TYPE 24PAD 24-PIN MOLDED PLASTIC DIP Dimension in mm
+0.5
29.270-3
P B 8 e S e s O s IO s s Y s O s S
i g
O ) O 4
o
<
' 7.620.3
] 4.5MAX_ || !
1 l [
i 0.
0.5MIN| 3 \vin | 0.27_'_’0‘?,; .
0.520.1 . o3
2,54£0.25 1.510-3 1201

‘ 7.6~10
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