Signetics 74L5138, S138
Decoders/Demultiplexers

1-0f-8 Decoder/Demultiplexer
Product Specification

Logic Products

FEATURES TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT

o Demultiplexing capability DELAY (TOTAL)

e Muitiple input enable for easy 7415138 20ns 6.3mA
expansion ‘

e ideal for memory chip select 745138 7ns 49mA
decoding

¢ Direct replacement for Intel 3205 ORDERING CODE

DESCRIPTION PACKAGES _COMMERCIAL RANGE

The '138 decoder accepts three binary Vee =5V +5%; Ta=0°C to +70°C

weighted inputs (Ag, Ay, Az) and when Plastic DiP N74S138N, N74LS138N

enabled, provides eight mutually exclu- Plastic SO N74LS138D. N74S138D

sive, active LOW outputs (0-7). The NoTE

device features three Enable Inputs: two = ) ' . . I R -

active LOW (Eh Ez) and one active ;c;;am'f:;:\s;?n regarding devices processed to Military Specifications see the Signetics Military Products
HIGH (Ea). Every output will be HIGH

unless E1 and E; are LOW and Ez is INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

HIGH. This multiple enable function al-

lows easy parallel expansion of the de- PINS DESCRIPTION 748 74LS
vice to a 1-0f-32 (5 lines to 32 lines) All Inputs 1Sul _ . 1LSul
decoder with just four '138s and one All Outputs 10Sul J0LSul

inverter.
NOTE:

The device can be used as an eight Where a74S unit load (Sul) is 50uA Iy and -2.0mA Iy, and a 74LS unit load (LSul) is 20pA I and -0.4mA
output demultiplexer by using one of the '

active LOW Enable inputs as the Data

input and the remaining Enable inputs as

strobes. Enable inputs not used must be

permanently tied to their appropriate

active HIGH or active LOW state.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL (lIEEE/IEC)
458
Ao 0] 78] Voo oz foXe)
;] 1% (™) R R
Az E E 01 Ag A A, E %— Gg K 4
EI E E 62 0 1 2 2_ {2 2 ¥::
B E 2] O3 anlg 2 N1
=] E E B4 S_B‘ 5 L‘:
5; E 15] 05 ‘]’)o ‘TH fi? %3 %4 9s %a %7 s | : L—:7
GNo[3 B3
CDO04610S 15 14 13 12 1" I 9 7 oS
LS03790S

December 4, 1985 6-230 853-0455 81502

This Material Copyrighted By Its Respective Manufacturer



Signetics Logic Products Product Specification

Decoders/Demultiplexers 7415138, 5138

LOGIC DIAGRAM
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) = Pin number
Vge =Pin 16
GND =Pin 8
FUNCTION TABLE
INPUTS OUTPUTS
E, E, E3 Ao Aq Az 0 1 2 3 3 5 3 7
H X X X X X H H H H H H H H
X H X X X X H H H H H H H H
X X L X X X H H H H H H H H
L L H L L L L H H H H H H H
L L H H L L H L H H H H H H
L L H L H L H H L H H H H H
L L H H H L H H H L H H H H
L L H L L H H H H H L H H H
L L H H L H H H H H H L H H
L L H L H H H H H H H H L H
L L H H H H H H H H H H H L
H = HIGH voltage level
L = LOW voltage level
X =Don't care
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ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range unless otherwise noted.)

PARAMETER 74LS 74S UNIT
Vee Supply voltage 7.0 7.0 \
Vin Input voitage -0.5 to +7.0 -0.5 to +5.5 v
N input current -30 to +1 -30 to +5 mA
Vout Voltage applied to output in HIGH output state -0.5 to +V¢¢ -0.5 to +Vg¢ \
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74LS 748
PARAMETER UNIT
Min Nom Max Min Nom Max

Voo Supply voltage 4.75 5.0 5.25 4.75 5.0 5.25 \
Vin HIGH-level input voltage 2.0 20 v
ViL LOW:-level input voltage +0.8 +0.8 \"
ik Input cltamp current -18 -18 mA
loH HIGH-leve! output current -400 -1000 HA
loL LOW:-level output current 8 20 mA
Ta Operating free-air temperature 0 70 0 70 °C

DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

74L5138 745138
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max | Min | Typ? | Max
HIGH-level Vce = MIN, V) = MIN,
Vor output voltage ViL = MAX, loy = MAX 27 34 27 34 v
Vee = MIN, loL = MAX 0.35 0.5 05 \
VoL LOW:-level output voltage Vin = MIN,
VL = MAX loL =4mA (74LS) 0.25 0.4
Vik Input clamp voltage Voo =MIN, | =l -1.5 -1.2 v
i V| =5.5V 1.0 mA
I !nput current at maximum Vee = MAX
input voltage V= 7.0V 0.1 mA
I HIGH-leve! input current Voo = MAX, V=27V 20 50 HA
Vi = 0.4V -0.4 mA
I LOW-level input current Voo = MAX
V= 0.5V -2 mA
los  ohort-eeuit output Voe = MAX -20 -100 | -40 -100 | ma
lcc  Supply current* (total) Ve = MAX 6.3 10 49 74 mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.

2. All typical values are at Vgc =5V, Ta = 25°C.

3. los is tested with Voyt = + 0.5V and Vgc = Voo MAX + 0.5V. Not more than one output should be shorted at a time and duration of the short circuit should not

exceed one second.

4. To measure Icc, outputs must be enabled and open.
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AC WAVEFORMS

vin M '™ ViN Vm '™
Ltpm_—l Ltpm-l L'PML’I L‘PLH‘I
Vour m m vout Vi Vm
WFQ75708 WF075808
Vi = 1.3V for 74LS; Viy = 1.5V for all other TTL families. V= 1.3V for 74LS; Viy = 1.5V for all other TTL families.
Waveform 1. Waveform For Inverting Outputs Waveform 2. Waveform For Non-inverting Outputs
AC ELECTRICAL CHARACTERISTICS T4 =25°C, Vg =5.0V
74LS 74S
PARAMETER TEST CONDITIONS Cp = 15pF, R = 2kS2 | CL = 15pF, Ry = 2802 UNIT
Min Max Min Max
tPLH Propagation delay Waveform 2 20 7 ns
tPHL Address to output 2 logic levels 41 10.5
tpLH Propagation delay Waveform 1 27 12 ns
tPHL. Address to output 3 logic levels 39 12
tPLH Propagation delay Waveform 2 18 8 ns
tpHL Enable to output 2 logic levels 32 11
tpLH Propagation delay Waveform 1 26 " ns
tPHL Enable to output 3 logic levels 38 1"
TEST CIRCUITS AND WAVEFORMS
o) | W =1 foow  AMPW
vee vee NEGATIVE [ X VM m
o PULSE 10% 0% o
vour L_
DUT. — ITHL( TLH(I) — b—
— I-—lru«lr) lruum—ﬁ I.—
AT :[CL ° AMP (V)
90% 90%
POSITIVE
PULSE vm VM
o7 . 10%A . 10% ov
WF06450S
V= 1.3V for 74LS; Vi = 1.5V for all other TTL families.
Test Circuit For 74 Totem-Pole Outputs input Pulse Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
Ry = Load resistor to Vgc; see AC CHARACTERISTICS for value.| FAMILY
C_ = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Pulse Width | triy | tru
see AC CHARACTERISTICS for vaiue.
Ry = Termination resistance should be equal to Zout 74 3.o0v 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 74L8 3.ov 1MHz 500ns 15ns | 6ns
trum ttHe Values should be less than or equal to the table 74S 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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