MITSUBISHI LSTTLs

' M74LS138P

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

DESCRIPTION
The M74LS138P is a semiconductor integrated circuit
consisting of a 3-bit binary-octal decoder/demultiplexer
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FUNCTIONAL DESCRIPTION

For use as a decoder, specify inputs Dy, Dg, and D¢ in
3-bit binary code. In the case of decoding function, the E is
kept in high state while E; and E; are kept low. If E;, E;
and E—3 are not in these conditions, all the outputs become
high, irrespective of the status of Do~D¢. For use as a
demultiplexer, Eq, Eo and Ejz are used as data inputs and
Da, Dg, and D¢ as selection inputs, This forms a 1-line to
8-line demultiplexer.
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MITSUBISHI LSTTLs

M74LS138P

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

FUNCTION TABLE iNote 1)

E1 Ex D¢ Dg Da T’—o i —Y_; Tg Ya ) 7; Ts 77
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,+E3
X I irrelevant
ABSOLUTE MAX' MUM RAT'NGS (Ta=—20~ +75°C, unless otherwise noted }
Symbol Parameter Conditions Limits Unit
Veoe Supply voltage —0.5~+7 \Y
Vi Input voitage —0.5~+15 v
Vo Output voltage High-level state —0.5~ Vge \%
Topr Operating free-air ambient temperature range —20—~ +175 °c
Tsig Storage temperature range — 65~ + 150 °C
RECOMMENDED OPERATING CONDITIONS (Ta=—20~ +757C, unless otherwise noted)
Limits
Symbol Parameter Unit
Min Typ Max
Veco Supply voltage 4,75 5 5.2% \
loH High-level output current Von=22.7V 0 — 400 uA
VoL=0.4V 0 4 mA
loL Low-level output current
VoL =0.5V 0 8 mA
E LECTRI CAL CHARACTE R|ST|cs (Ta=—20~ + 75°C, uniess otherwise noted )
: Limits
Symbol Parameter Test conditions - Unit
Min Typ % Max
ViH High-level input voltage . 2 v
ViL Low-level input voltage 0.8 v
Vi Input clamp voltage Veog=4.75V. lic= — 18mA —-1.5 \%
. Veo=4.75V, V|~ 0.8V
VoH High-level output voltage 2.7 3.4 v
Vi=2V. lgn= —400uA
Veoc=4.75V oL —4mA 0.25 0.4 Vv
Voo Low-{evel output voltage ce o
Vi=0.8V V=2V loL =8mA 0.35 0.5 v
Veog=5.25V, V=27V A
IiH High-level input current ce ! 20 #
Veg=5.25V. V=10V 0.1 mA
e Low-level input current Voog=5.25V, Vi=0.4V —0.4 mA
los Short-circuit output current {Note 2) Voe=25.25V, Vo=0V —20 —100 mA
log Supply current Voo=5.25V {Note 3) 6.3 10 mA

* @ All typical values are at Ve = 5V, Ta=25°C.

Note 2: All measurements should be done guickly, and nct more than one output should be shorted at a time. '

Note 3. e is measured with all output off-state.
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MITSUBISHI LSTTLs

M74LS138P

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER

SWITCHI NG CHARACTER'STICS (Vog=5V. Ta +25C, unless otherwise noted)
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Limits
Symbol Parameter Test conditions v tnit
Min Typ ax
tpLH delay gate stages 9 20 ns
tenL LOW'IO-hIgthEVE-L hl?h‘tO—lOW‘l?Vﬂ 2 12 41 ns
output propagation time, from inputs

teLn D, Da, D¢ to output Yg—Y7. delay gate stages 16 27 ns

tpHL 3 i —150F (Note 4 14 39 ns

tpLH Low-to-high-level, high-to-low-level delay gate stages L= 15pF (Note 10 18 ns

output propagation time, from inputs
Tphe £, E3 to outputs Yp—Y7 2 15 32 ns
t Low-to-high-level, high-to-low-level del
PLH output propagation time, from input elay gate stages 8 26 ns

TPHL Ey to outputs Yg—Y7 3 | 15 38 ns

Note 4: Measurement circuit TIMING DIAGRAM (Reference level = 1.3V)
INPUT Voo OUTPUT
T ? Da. DB, Do Z S
E. Ez Ea ] ‘
PG DUT
. 50Q F0 Yo~ Y7 TrLH t PHL
Tr
{1} The pulse generator (PG} has the following characteristics: UpHL LpLH
PRR = 1MHz, t, = 6ns, tf = 6ns, 1, = 500ns,
Vp = 3Vpep, Zo =500
{2) Cy includes probe and jig capacitance.
APPLICATION EXAMPLE
4-line to 16-line decorder/demultiplexer
OUTPUTS
4 A, =~
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PACKAGE OUTLINES
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