HCT/SC137

‘bSUpertex inc. HCT/SC138

HCT/SC139

HCT/SC237

, HCT/SC238

Octal Decoders, Demultiplexers HCT/SC239

Product Summary

Device Parameter Outputs High Speed (74HCT)| Standard {74SC) Mititary (54HCT)
1 of 8 decoder/demultiplexer with Inverted 74HCTI37/ 745C137 854HCT137
latched addresses Non-Inverted 74HCT23 74SC237 54HCT237
1 of 8 decoder/demultiplexer Inverted 74HCT138 / 74SC138 54HCT138
Non-Inverted 74HCT238 / 745C238 54HCT238
Dual 1 of 4 decoder/demultiplexer ’ Inverted 74HCT139 745C139 B4HCT139
Non-tnverted 74HCT239 e 745C239 54HCT239
QOperating temperature range °Cc) -40 to +85 -40 to +85 —55 to +126
Recommended operating voltage (V) 4.75 10 .25 4.75 10 5.25 4.50 to 5.50
Maximum gate propagation delay (ns) 25/30 45 45
Features General Description
O Pin and function compatible to 54/74L8 equivalent circuits This family of decoders/demultipley .rs is designed for use in

high speed memory and peripheral address decoding systems.

O Typical DC operating supply current: 10uA 138 and 238 decode three binary inputs to select one of eight

o o ] mutually exclusive outputs. Three Enable inputs, two active
O Input hysteresis improves noise immunity low and one active high, reduce the need for external gates in
an expanded system,

O Fast propagation defay times 137 and 237 feature additional latches on address inputs for

glitch-free applications. When latch enable is high,the latch is
O Fan out of 15 LSTTL loads disabled. When latch enable is low, the address present at the
address inputs is stored.

F o
0 Full TTL and CMOS compatibility The 139 and 239 feature two individual, two-line to four-line

. B . decoders.
0 -40°C to +85 C operating temperature range ers

O Capable of operating over 3-volt to 6-vokt range

O High speed silicon-gate CMOS technology

O MIL STD 883B Screening/Leadless chip carrier available.
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Absolute Maximum Ratings

HCT/SC137, 138, 139, 237, 238, 239

Value

Supply voltage, VCC —0.5V to +7.0V
Input voltage, V| —0.3V to VCC+0.3V
Short circuit output current, ISC (not more than 1 output for 1 second} +100mA
Operating temperature range, TA: 74HCT, 74SC (Commercial) —40°Cto +86°C

54HCT (Military) - —66°C to +125°C
Storage temperature, TS —65°C to +150°C
Power dissipation, PD 500mW

Recommended Operating Conditions
Symbol Parameter B4HCT 74HCT/74SC Unit Conditions
min| typ |max | min | typ | max

vee Supply voltage 45015.00/5.50(4.75(56.00(5.26 | V
Vi Input Voltage 0 vee)] 0 vee| Vv
TA Operating free-air temperature —b5 125} -40 85 °c
VCCF Functional operating VCC Range |3.00 6.00]3.00 6.00| V

Electrical Characteristics (over recommended operating conditions)

Symbol Parameter B54HCT 74HCT/74SC | Unit Conditions
min { typ | max| min| typ| max
VIH High-level input voltage 2.0 2.0
VIL Low-level input voltage 08 0.8
Hysteresis (VT+— VT—) 0.3 0.3 VCC = min
VOH High-level output voltage 2.4 24 VCC = min, IQH = -6mA
\ VIH = 2.0V Vi >-0.8V
VOL Low-level output voltage 0.4 0.4 VCC = min, IQL { 3
VIH = 2.0V ViiL = 0.8V
] Input current B 1 LA VCC = max,
Vi=Vce
IcC Supply current 0.01( 0.5 0.01| 0.1 | mA VCC = max, outputs open and
enabled, V| = VCC pr GND
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_/,ﬂumquQ]1§SjS7,138,139,237,238,239
Switching Characteristics (VCC = 5.0V, TA = 25°C)

137,237

Symbol Parameter 54HCT/74HCT 748C Unit Conditions
min |typ | max| min | typ | max
tPLH Propagation delay time, 30 45
address to output
tPHL Propagation delay time, 30 45
address to output
tPLH Propagation delay time, 30 45
E2 or E1 to output
tPHL Propagation delay time, 30 45 ns CL = 50pF, RL = 1K&
E2 or E1 to output
tg Set-up time, 10 10
address to latch enable hold
th Hold time output, 10 10

from latch disable

Cy Input capacitance 8 8 pF

138,238

Symbol Parameter 54HCT/74HCT 745C Unit Conditions
min |[typ | max| min | typ [max
tPLH Propagation delay time, 30 ) 45
address to output
tPHL Propagation delay time, R 30 45
address to output ns i cL= 50pF>R|_ = 1KQ
tPLH Propagation delay time, 30 45 R
E to output
tPHL Propagation delay time, 30 45
E to output
Cy Input capacitance 8 8 pF

139, 239

Symbol Parameter 54HCT/74HCT 74SC Unit Conditions
min |typ | max] min | typ |max

tPLH Propagation delay time, 85/ 45
address to output

tPHL Propagation delay time, 25 45
address to output ns

tPLH Propagation delay time, 25 45
E to output

tPHL Propagation delay time, 25 45
E to output

C| Input capacitance 8 8 pF
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i ) HCT/SC137, 138, 139, 237, 238, 239
Ordering Information

1 of 8 Decoder with Latched Address

Package Outputs High Speed (74HCT) Standard (74SC) Military (54HCT)
16-pin plastic DIP Inverted 74HCT137P 745C137P N/A
Non-Inverted 74HCT237P 745C237P N/A
16-pin CERDIP Inverted 74HCT137D 74SC137D 54HCT137D
Non-Inverted 74HCT237D 745C237D 64HCT237D
16-pin ceramic side-brazed DIP Inverted 74HCT137C 74S8C137C 54HCT137C
Non-Inverted 74HCT237C 745C237C 54HCT232C

1 of 8 Decoder

Package Outputs High Speed (74HCT) Standard (74SC) Military (54HCT)
16-pin plastic DIP Inverted 74HCT138P 74SC138P N/A
Non-Inverted 74HCT238P 745C238P N/A
16-pin CERDIP Inverted 74HCT138D 74SC138D 54HCT 138D
Non-Inverted 74HCT238D 74SC238D 54HCT238D
16-pin ceramic side-brazed DIP Inverted 74HCT138C 745C138C B4HCT138C
Non-Inverted 74HCT238C 745C238C 54HCT238C

Dual 1 of 4 Decoder

Package Outputs High Speed {74HCT) Standard (74SC) Military (54HCT)
16-pin plastic DIP Inverted 74HCT139P 74SC139P N/A
Non-Inverted 74HCT239P 74SC239P N/A
16-pin CERDIP Inverted 74HCT139D 74SC139D B54HCT139D
Non-Inverted 74HCT239D 745C239D 54HCT239D
16-pin ceramic side-brazed DIP Inverted 74HCT139C 74SC138C 54HCT139C
Non-Inverted 74HCT239C 74SC239C 54HCT239C

Note: See Switching Waveforms and Test Circuit at end of this section.

3-6



HCT/SC137, 138, 139, 237, 238, 239

Pin Configurations, Functional Block Diagrams and Function Tables

Pin Configuration

137
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Functional Block Diagram
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Pin Configuration

237

Ap | 1
Al 2
A2 | 3

E2] 6
o7{ 7
vss 8

16| VcC

o

12} 03

11| 04

53 0s
51 0o

Functional Block Diagram
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Function Table Function Table
Inputs Outputs Inputs QOutputs
Enable Select Enable Select
Te €2 E1 | A2 A1 Ag | Oo O1 O2 O3 Oa Ds O 07 Te E2 E1 A2 A1 Ap | O0 O1 ©O2 03 04 Os5 O O7
X X H X X X H H H H H H H H X X H X X X L L L L L L L
X L X X X X H H H H H H H H X L X X X X L L L L L L L
L oH L LoL oL L W H H H H H H LoOH L LU oL H L L L L L L L
LoH oL L L H H L H H H H H H L H L L L H L H L L t L b L
L H L LOH L H H L H H H H H L oH oL L H L L L H L L L L L
L H L L H H H H H L H H H H L oH L L H H L L L H L L L L
L H L HoL L H H H H t H H H WL OH L HoLoL L L L L H L L L
L H L H L H H H H H H L H H L H L H oL H L L L L L H L L
L OH oL H H L H H H H H H L H L H L |[-H B L L L L L L H L
LOH oL H H H H H H H H H H L L OH L H H H L L L L L L L H
H H L X X X Output corresponding to stored address L, H H [N X X X Output corresponding to stored address H,
all others H ali others L

H = high level, L = low level, X = irrelevent

37

H = high level, L = low level X =

irrelevent




HCT/SC137, 138, 139, 237, 238, 239

Pin Configuration Pin Configuration
Ag | 1 \-/ 16 | Vco Agl 1 U 16 | vce
A1 [ 2 15| Oo A1l 2 15|oo
Azl 3 14| 01 Azl 3 14| 01
E1 | 4 13| G2 E1| 4 13| 02
E_zl 5 12| O3 E2{ 5 12| 03
E3 ! 6 11| 04 E3] 6 11| 04
07 | 7 10] 05 o7| 7 10' 05
vss | 8 9| s vss | 8 9| 0s
Functional Block Diagram Functional Block Diagram
F———x »— 3o =4 )0
=[ >—a { o
Ez E3
E1 2 E1
S =)o
1 _ 1
o L DR O o oo L= D os
1 _ 1
A1l om0 A1 — o et )06
0 O
SN P S oo Lo = -0
Function Table Function Table
nputs Outputs Inputs QOutputs
Enable Select Enable Select
E3 E) E2] A2 A1 A0 [ Oo ©O1 Oz O3 Ds O5 Os O7 E3 E1E2| A2 A1 Ao 0o 01 02 03 04 O5 O O7
X H X X X H H H H X H X X X L L L L L
L X X X X H H H H L X X X X L L L L L L L
H L L L L L H H H H H H H H L L L L H L L L L L L L
H L L L H H L H H H H H H H L L L H L H L L L L L L
H L L H L H H L H H H H H H L E H L L L H [N L L L L
H L L H H H H H L H H H H H L L H H L L L H L L L L
H L H L L B H H H L H H H H L H L L L L L L H L L L
H L H L H H H H H H L H H H L H L H L L L L L H L L
H L H H L H H H H H H L H H L H H L L L L L L L H L
M L H H H H H H H H H H L H L H H H L L L L L L L H
H = high level, L = low ievel, X = irrelevent H = high level, L = low level, X = irrelevent
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HCT/SC137,138,139,237, 238, 239

139 239

Pin Configuration Pin Configuration

B[ N 16] voc ta / [16] vee

1

AOa[Z 15 | Eb Aan 15| Eb
A [ 3] 14| Aob Ara [ 3] 14] Ao
6()3'_—4_ 13| Atb Ooa E 12] Ab
o1a [ 5] 12] oo o1a [ 5] 12] Oob
52a[:—6_ 1] Op OZaE [11] o1b
Gaa [_7] [70] G20 03 7] [70] oz
vss 8] 9 | G3b vss 8] [9 ] o3

Functional Block Diagram Functional Block Diagram

*—:_%D,__ O0a tj__—’:D7 O0a

> . f—>
AQa 4Do—t—{>o—f —337_ 02 AQa —Do—:—Dc
__{>°_,

02a

03a

300

| [>e_—t—— »—0% Ata _DO_LDC_
——:_:D— ob 0ob
B —> h*_{___}— O1b B —> : o1b
4{>° 'ZJI P— O2b AQb H>‘" |l>’_4 O2b

Alb —[>o— :——:E>' O3b Ao —>o— {0 O3b

Function Table Function Table
Inputs Qutputs Inputs Outputs
Enable Select Enable Select
E A1 Ao | Op 01 02 03 E |A1 a0 |00 01 02 O3
H X X H H H H H X X L L L L
L L L L H H H L L L H L L L
L £ H H L H H L L H L H L L
L H L H H L H L H L L L H L
L H H H H H L L H H L L L H
H = high level, L = low level, X = irrelevent H = high level, L = low level, X = irrelevent
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