
Signetics 

Loglc Products 

FEATURES 
• Demultlplexlng capablllty 
• Multlple lnput enable for easy 

expanslon 
• ldeal for memory chip select 

decodlng 
• Direct replacement for Intel 3205 

DESCRIPTION 
The '138 decoder accepts three binary 
weighted inputs (Ao, A„ A2) and when 
enabled, provides eight mutually exclu­
sive, active LOW outputs (O - 7). The 
device features three Enable lnputs: two 
active LOW (E1, E2) and one active 
HIGH (E3). Every output will be HIGH 
unless E1 and E2 ara LOW and E3 is 
HIGH. This multiple enable function al­
lows easy parallel expansion of the de­
vice to a 1 -of-32 (5 lines to 32 lines) 
decoder with just four '138s and one 
inverter. 

The device can be used as an eight 
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 
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74LS138, 5138 
Decoders/Demultiplexers 
1·0f-8 Decoder/Demultlplexer 
Product Speclflcstlon 

TYPE 
TYPICAL PROPAGATION TYPICAL SUPPL Y CURRENT 

DELAY (TOTAL) 

74LS138 20ns 6.3mA 

745138 7ns 49mA 

ORDERING CODE 

PACKA GES 
COMMERCIAL RANGE 

Vcc = sv ±5%; T" = o·c to +10°c 

Plastic DIP N74S138N, N74LS138N 

Plastic SO N74LS1380, N74S1380 

NOTE: 
For information regarding devices processed to Military Specifications soe the Signetics Military Products 
Data Manual. 

INPUT AND OUTPUT LOADING AND FAN·OUT TABLE 

PINS DESCRIPTION 74S 74LS 

All lnputs 1Sul 1LSul 

All Outputs 10Sul 10LSul 

NOTE: 
Where a 745 unit load (Sui) is 50µA 11H and - 2.0mA 11L, and a 74LS un~ load (LSul) is 20µA 11H and - 0.4mA 

l lL· 

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC) 

... 
1 2 ' 

1S 14 13 12 11 10 
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Signetics Logic Products 

Decoders/Demultiplexers 

LOGIC DIAGRAM 

( ) • Pin numbM 
Vcc -Pin16 
GND •Pin 8 

FUNCTION TABLE 

E1 Ea 

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

H - HIGH vołtage level 
L • LOW vołtage lvvel 
X• Don't care 
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INPUTS 

Ea A,, A1 

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

Aa 

X 
X 
X 
L 
L 
L 
L 
H 
H 
H 
H 

Product Specification 

74LS138, 5138 

I 

OUTPUTS 

o 1 2 ~ 4 5 6 7 

H H H H H H H H 
H H H H H H H H 
H H H H H H H H 
L H H H H H H H 
H L H H H H H H 
H H L H H H H H 
H H H L H H H H 
H H H H L H H H 
H H H H H L H H 
H H H H H H L H 
H H H H H H H L 
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Signetlcs Logic Products Product Speclficotion 

Decoders/Demultiplexers 74LS138, 5138 

ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperatura range unless otherwise noted.) 

PARAMETER 74LS 74S UNIT 

Vcc Supply voltage 7.0 7.0 V 

v,,.. lnput voltage -0.5 to +7.0 -0.5 to +5.5 V 

l1N lnput current -30 to + 1 -30 to +5 mA 

VouT Voltage applied to output in HIGH output state -0.5 to +Vcc -0.5 to +Vcc V 

TA OperaUng free-air temperatura range o to 70 •c 

RECOMMENDED OPERATING CONDITIONS 

74LS 74S 
PARAMETER UNIT 

Mln Nom Max Mln Nom Max 

Vcc Supply voltage 4.75 5.0 5.25 4.75 5.0 5.25 V 

V1H HIGH-level input voltage 2.0 2.0 V 

V1l LOW-level input voltage +0.8 +0.8 V 

l1K lnp1.1t clamp current -18 -18 mA 

loH HIGH-level output current -400 -1000 µA 

lol LOW-level output current 8 20 mA 

TA Operating free-air temperatura o 70 o 70 ·c 

OC ELECTRICAL CHARACTERISTICS (Over recommended operaUng free-air temperatura range unless otherwise noted.) 

74LS138 74$138 
PARAMETER TEST CONDITIONS 1 UNIT 

Mln Typ2 Max Mln Typ2 Max 

VOH 
HIGH-level Vcc = MIN. V1H = MIN. 

2.7 3.4 2.7 3.4 V 
output voltage v,l = MAX, loH - MAX 

Vcc= MIN, I lol - MAX 0.35 0.5 0.5 V 
VOL LOW-level output voltage V1H =MIN, 

I V1l= MAX lal = 4mA (7 4LS) 0.25 0.4 V 

V1K lnput clamp voltage Vcc = MIN, 11 - l1K -1.5 -1 .2 V 

lnput current at maximum I v, - 5.5V 1.0 mA 
1, 

input voltage 
Vcc = MAX 

I V1 - 7.0V 0.1 mA 

l1H HIGH-level input current Vcc - MAX, V1 - 2.7V 20 50 µA 

I V1 - 0.4V -0.4 mA 
l1l LOW-level input current Vcc= MAX 

I V1 =O.SV -2 mA 

los 
Short-circuit output 

Vcc= MAX - 20 -100 -40 -100 mA current3 

lee Supply current4 (total) Vcc= 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 appłicable type. 
2. All typical values are at Vcc - 5V, TA-= 25"'C. 
3. los is tested with Vour - +O.SV and Vcc - Vcc MAX + O.SV. 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 lee, outputs must be enabled and opon. 
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Signetics Logic Products Product Speciticotion 

Decoders/Demultiplexers 74LS138, 5138 

AC WAVEFORMS 

VM - 1.3V for 74LS; v.,,.-1 .sv for all other TIL families. v .... - 1.3V tor 7"LS; v„ - 1.5V for au Othef TTL famili95. 

Waveform 1. W•v•form For lnvertlng Outputs W•vefonn 2. W•veform For Non-lnvertlng óutputs 

AC ELECTRICAL CHARACTERISTICS TA - 25•c, Vcc - 5.ov 

74LS 745 

PARAM ETER TEST CONDITIONS CL= 15pF, RL: 2kfl. CL= 15pF, RL;:: 2aon UNIT 

Mln M•x Mln M•x 

tPLH Propagation delay Waveform 2 20 7 
tpHL Acklress to output 2 logic levels 41 10.5 

ns 

tPLH Propagation delay Waveform 1 27 12 
tPHL Address to output 3 logic levels 39 12 

ns 

~ Propagation dełay Waveform 2 18 8 
tPHL Enable to output 2 logic levels 32 11 

ns 

tPLH Propagation delay Waveform 1 26 11 
tPHL Enable to output 3 logic levels 38 11 

ns 

TEST CIRCUITS AND WAVEFORMS 

AMP(V) 

•ce •ce 

ov 

v„ „ 1.3V for 74LS: Vu - 1.5V for all othef TTL famiJl&S. 

Test Clrcult For 74 Totem-Pol• Outputs 

DEFINITIONS 
RL • Load resistor to Vcc; see AC CHARACTERISTICS for value 
Ct. • Load capacitance iocludes jig and probe capacitance; 

..... AC CHARACTERISTICS for value. 
AT • T ermination resistance shouk:I be equat to ZouT 

of Pulse Generators. 
D • Diodes are 1N916. 1N3064. or equivalent. 
trLH• tTHL Values should be less than or equal to the table 
entries. 
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FAMILY 

74 

74LS 

74S 
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lnput PulM Deflnltlon 

INPUT PULSE REQUIREMENTS 

Amplltucle Rep. Aats Pulss Wldth ITLH ITHL 

3.0V 1MHz 500ns 7ns 7ns 

3.0V 1MHz 500ns 15ns 6ns 

3.0V 1MHz 500ns 2.5ns 2.5ns 

I 
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