{i’ TexAs CD54/74HC138, CD54/74HCT138,

INSTRUMENTS CD54/74HC238, CD54/74HCT?238

Data sheet acquired from Harris Semiconductor

SIS High-Speed CMOS Logic 3- to 8-Line Decoder/

October 1997 - Revised May 2003 Demultiplexer Inverting and Non-Inverting
Features Description

« Select One Of Eight Data Outputs
Active Low for 138, Active High for 238

¢ |/O Port or Memory Selector
¢ Three Enable Inputs to Simplify Cascading

» Typical Propagation Delay of 13ns at Vcc =5V,
C| = 15pF, T = 25°C

« Fanout (Over Temperature Range)
- Standard Outputs............... 10 LSTTL Loads
- Bus Driver Outputs ............. 15 LSTTL Loads

+ Wide Operating Temperature Range . . . -55°C to 125°C
« Balanced Propagation Delay and Transition Times

¢ Significant Power Reduction Compared to LSTTL

The 'HC138, 'HC238, 'HCT138, and 'HCT238 are high
speed silicon gate CMOS decoders well suited to memory
address decoding or data routing applications. Both circuits
feature low power consumption usually associated with
CMOS circuitry, yet have speeds comparable to low power
Schottky TTL logic. Both circuits have three binary select
inputs (A0, Al and A2). If the device is enabled, these inputs
determine which one of the eight normally high outputs of
the HC/HCT138 series will go low or which of the normally
low outputs of the HC/HCT238 series will go high.

Two active low and one active high enables (E1, E2, and E3)
are provided to ease the cascading of decoders. The
decoder’s 8 outputs can drive 10 low power Schottky TTL
equivalent loads.

Signal names in parentheses are for 'HC138 and '"HCT138.

Logic ICs Ordering Information
* HC Types TEMP. RANGE
- 2V to 6V Operation PART NUMBER ©c) PACKAGE
- i i I . = 0, = 0,
High Noise Immunity: Ni =30%, Niy =30% of Vee - [opggncizgran 55 t0 125 16 Ld CERDIP
at Ve =5V
« HCT Types CD54HC238F3A -55 t0 125 16 Ld CERDIP
- 4.5V to 5.5V Operation CD54HCT138F3A -55 t0 125 16 Ld CERDIP
- Direct LSTTL Input Logic Compatibility,
. D54HCT238F3A -55t0 12 16 Ld CERDIP
ViL= 0.8V (Max), Vi = 2V (Min) CD54HCT238F3 55 to 125 6LdC
- CMOS Input Compatibility, I} < 1pA at VOL, VOH CD74HC138E -55 to 125 16 Ld PDIP
CD74HC138M -55 t0 125 16 Ld SOIC
Pinout CD74HC138M96 -55 t0 125 16 Ld SOIC
CD54HC138, CD54HCT138, CD54HC238, CD54HCT238 CD74HC238E -55 to 125 16 Ld PDIP
(CERDIP)
CD74HC138, CD74HCT138, CD74HCT238 CD744iC238M ol 16 Ld'SOIC
(PDIP, SOIC) -
S (A CD74HC238M96 55 to 125 16 Ld SOIC
(PDIP, SOIC, SOP, TSSOP) CD74HC238NSR -55 t0 125 16 Ld SOP
TOP VIEW
CD74HC238PW -55 t0 125 16 Ld TSSOP
\J
Ao [1] 16] Ve
", CD74HC238PWR -55 t0 125 16 Ld TSSOP
AL [2] 15] Yo (VO)
a2 [3 ] vi (7D) CD74HCT138E -55 t0 125 16 Ld PDIP
E1 [4] 13] v2 (v2) CD74HCT138M -55 to 125 16 Ld SOIC
B2 [5] 12] v2 (v2) CD74HCT138M96 5510 125 16 Ld SOIC
E3 [6] 11] v4 (V)
v [0 ] vs (75) CD74HCT238E -55 t0 125 16 Ld PDIP
GND [8] 9] Y6 (Y6) CD74HCT238M -55 to 125 16 Ld SOIC

NOTE: When ordering, use the entire part number. The suffixes 96
and R denote tape and reel.

W 4% 51 # # 886-3-5753170

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures.

Copyright © 2003, Texas Instruments Incorporated
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CD54/74HC138, CD54/74HCT138, CD54/74HC238, CD54/74HCT238

Functional Diagram
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TRUTH TABLE '"HC138, '"HCT138
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CD54/74HC138, CD54/74HCT138,

CD54/74HC238, CD54/74HCT238

Absolute Maximum Ratings

DC Supply Voltage, Ve
DC Input Diode Current, ik

ForV<-05VorV,>Vec+05V............ ... .. ... 28mA
DC Output Diode Current, lok

ForVo<-05VorVg>Vee+05V . ..o, 26mA
DC Output Source or Sink Current per Output Pin, 1o

ForVo>-05VorVo<Vec+05V ..o, 2%5mA
DC V¢ or Ground Current, Icc or IGND -+« + v v v vvveee oo 50mA

Operating Conditions

Temperature Range (Ta)
Supply Voltage Range, Vcc

-55°C to 125°C

HCTypes ... .. 2V to 6V
HCT TYPES . . e 4.5V to 5.5V
DC Input or Output Voltage, V|, Vo« .. ..o 0V to Vce

Input Rise and Fall Time

2V b AV AN 1000ns (Max)
AW N e T aeNN L AN 500ns (Max)
6V.. .o\ M N 400ns (Max)

Thermal Information

Package Thermal Impedance, 635 (see Note 1):
E (PDIP) Package
M (SOIC) PaCKagE. . . ..o oo oo e 73°C/w

NS (SOP)Package . .......ovviiiieeeeaeeeennnn 64°C/W
PW (TSSOP) Package . ...........vvvueeennn... 108°C/W
Maximum Junction Temperature . . .. ...............o... 150°C
Maximum Storage Temperature Range .......... -65°C to 150°C
Maximum Lead Temperature (Soldering 10S)............. 300°C

(SOIC - Lead Tips Only)

W 4 4 # 4} 886-3-5753170

WEHE T (i) 86-21-54151736

JE 4 b L (5 41) 86-755-83298787
Http:
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CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:

1. The package thermal impedance is calculated in accordance with JESD 51-7.

DC Electrical Specifications

TEST
CONDITIONS Vee 25°C -40°C TO 85°C | -55°C TO 125°C
PARAMETER SYMBOL | V| (V) | Io (MA) V) MIN | TYP | MAX | MIN MAX MIN MAX | UNITS
HC TYPES
High Level Input ViH - - 2 15 . - 15 - 15 - \
Voltage 45 | 315 | - ~ | 315 - | 315 ) v
6 4.2 - . 4.2 - 4.2 A \%
Low Level Input Vi - - - - 0.5 - 0.5 - 0.5 \
Voltage 45 - - | 135 - 1.35 - 135 v
6 - - 1.8 - 1.8 - 1.8 \%
High Level Output Von |ViHorvy | -0.02 1.9 B - 1.9 - 1.9 3 \%
Voltage
-0.02 45 4.4 - - 4.4 - 4.4 - \Y
CMOS Loads
-0.02 6 5.9 - L 5.9 L 5.9 - \Y
High Level Output - - - - - - - - - \%
Voltage 4 45 | 398 | - - 3.84 - 37 - v
TTL Loads
5.2 6 5.48 - - 5.34 - 52 - \%
Low Level Output VoL VigorV, | 0.02 2 - - 0.1 - 0.1 - 0.1 \
Voltage 0.02 45 - - 01 ) 01 - 01 v
CMOS Loads
0.02 6 > - 0.1 - 0.1 - 0.1 \%
Low Level Output - - - - - - - - - \%
Voltage 2 45 - ~ | 026 - 033 - 04 v
TTL Loads
5.2 - - 0.26 - 0.33 - 0.4 \%
Input Leakage I Ve or - - - +0.1 - +1 - +1 UHA
Current GND
Quiescent Device Icc Ve or 0 6 - - 8 - 80 - 160 MA
Current GND
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CD54/74HC138, CD54/74HCT138, CD54/74HC238, CD54/74HCT238

DC Electrical Specifications (Continued)

TEST
CONDITIONS Vee 25°C -40°C TO 85°C | -55°C TO 125°C
PARAMETER SYMBOL | V| (V) | lo (MA) V) MIN | TYP | MAX | MIN MAX MIN MAX | UNITS
HCT TYPES
High Level Input ViH - - 4.5to 2 - - 2 - 2 - \Y
Voltage 55
Low Level Input VL - - 4.5to - - 0.8 - 0.8 - 0.8 \%
Voltage 55
High Level Output VoH VigorV | -0.02 4.5 4.4 - - 4.4 - 4.4 - \Y
Voltage
CMOS Loads
High Level Output -4 4.5 3.98 - - 3.84 - 3.7 - \%
Voltage
TTL Loads
Low Level Output VoL VigorV, | 0.02 45 - - 0.1 - 0.1 - 0.1 \
Voltage
CMOS Loads
Low Level Output 4 4.5 - - 0.26 - 0.33 - 0.4 \%
Voltage
TTL Loads
Input Leakage I Vcc and 0 5.5 - +0.1 - +1 - +1 A
Current GND
Quiescent Device Icc Ve or 0 55 - - 8 - 80 - 160 pA
Current GND
Additional Quiescent Alcc Vce - 45to - 100 360 - 450 - 490 MA
Device Current Per (Note 2) -2.1 55
Input Pin: 1 Unit Load

NOTE:

2. For dual-supply systems theoretical worst case (V| = 2.4V, V¢ = 5.5V) specification is 1.8mA.

HCT Input Loading Table

INPUT UNIT LOADS
AO-A2 15
E1l, E2 1.25

E3 1

NOTE: Unit Load is Alcc limit specified in DC Electrical Table, e.g.,

360pA max at 25°C.

Switching Specifications Inputty, t; = 6ns

B 4% 5 # # 886-3-5753170
JE4 b (B 86-21-54151736
45 1 L () 86-755-83298787
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-40°C TO
25°C 85°C -559C TO 125°C
TEST
PARAMETER SYMBOL | CONDITIONS | Ve (V)| MIN | TYP | MAX | MIN | MAX MIN MAX | UNITS

HC TYPES
Propagation Delay tpLH, tpHL | CL = 50pF 2 - - 150 - 190 - 225 ns
Address to Output 4.5 - - 30 - 38 - 45 ns
CL = 15pF 5 - 13 - - - - - ns
C_ = 50pF 6 - - 26 - 33 - 38 ns
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CD54/74HC138, CD54/74HCT138, CD54/74HC238, CD54/74HCT238

Switching Specifications Input t,, t = 6ns (Continued)
-40°C TO
25°C 85°C -55°C TO 125°C
TEST
PARAMETER SYMBOL | CONDITIONS | Vec (V)| MIN | TYP | MAX | MIN | MAX MIN MAX | UNITS
Enable to Output tpLH, tpHL | CL = 50pF 2 - - 150 - 190 - 265 ns
HC/HCT138
45 - - 30 - 38 - 53 ns
6 - - 26 - 33 - 45 ns
Output Transition Time tTLH tTHL | CL = 50pF 2 - - 75 - 95 - 110 ns
(Figure 1)
4.5 - - 15 < 19 - 22 ns
6 - - 13 - 16 - 19 ns
Power Dissipation CpD C = 15pF 5 - 67 - - - - - pF
Capacitance, (Notes 3, 4)
Input Capacitance CiN - - - - 10 - 10 - 10 pF
HCT TYPES
Propagation Delay
Address to Output tpLH, tPHL | CL = 50pF 45 - - 35 - 44 - 53 ns
CpL = 15pF 5 2 14 - - - - - ns
Enable to Output tpLH: tPHL | CL = 50pF 4.5 - - 35 - 44 - 53 ns
HC/HCT138
Enable to Output tpLH, tPHL CL = 15pF 4.5 - e 40 - 50 J 60 ns
HC/HCT238
Output Transition Time tTLH tTHL | CL = 50pF 4.5 - - 15 - 19 - 22 ns
(Figure 2)
Power Dissipation Cpp CL = 15pF 5 - 67 - - - - - pF
Capacitance, (Notes 3, 4)
Input Capacitance CIN - - - - 10 - 10 - 10 pF
NOTES:
3. Cpp is used to determine the dynamic power consumption, per gate.
4. Pp= VCC2 fi (Cpp + CL) where: f; = Input Frequency, C|_ = Output Load Capacitance, Vcc = Supply Voltage.
Test Circuits and Waveforms
tr=6ns —= |‘_ _'| |‘_ t =6ns ty = 6ns —= |<— ——| |<— tf = 6ns
Vee 3V
90%
2.7V
INPUT Z_ 50% T INPUT 1_ 13v N
r 10% L ]
° GND 0.3V GND
tTHL = |- trHL -—
B 2\
INVERTING INVERTING J
ouTPUT : OUTPUT
—=|tpHL | —= = (tpHL [
FIGURE 7. HC AND HCU TRANSITION TIMES AND PROPAGA- FIGURE 8. HCT TRANSITION TIMES AND PROPAGATION
TION DELAY TIMES, COMBINATION LOGIC DELAY TIMES, COMBINATION LOGIC
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J (R=GDIP—Txx)
14 LEADS SHOWN
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CERAMIC DUAL IN—LINE PACKAGE

l— 0.005 (0,13) MIN

0.060 (1,52)

0.015 (0,38)

T

0.200 (5,08) MAX
P2 A ¢

Seating Plane

t 0.130 (3,30) MIN

ow- T

0.014 (0,36)
0.008 (0,20)

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762 | 762 | (1.62) | (7.62)

1% 8 BSC BSC BSC BSC
aiaiaialaialia B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l &y 0.300 | 0.300 | 0.310 | 0.300
UIVEVAVEVEVEY (7.62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : X :
00i5 (178 (6,22) | (6,22) | (559) | (6,22)

—

L/ 0-15°

4040083 /F 03/03

NOTES: All linear dimensions are in incl

hes (millimeters).

This drawing is subject to change without notice.

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.

A
B.
C. This package is hermetically se
D
E

aled with a ceramic lid using glass frit.

Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.
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MECHANICAL B 4 A M H 886-3-5753170
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N (R-PDIP-T**) PLASTIC DUAL-IN-LINE PACKAGE

16 PINS SHOWN

MPDI002C — JANUARY 1995 — REVISED DECEMBER 20002

PINS **
14 16 18 20
DIM
0.775 | 0.775 | 0.920 | 1.060
A A MAX 1 (10,69) | (19,69) | (23,37)| (26,92)
16 9 A W0 0.745 | 0.745 | 0.850 | 0.940
i e T e T e e | (18,92) | (18,92) | (21,59)| (23,88)
0.260 (6,60) A MS-100
:) 0.240 (6,10) VARIATION A BB N AD

uLuJLuJLuJLUJLUJLUJL\J

1
»‘ L, 0,070 (1,78) A

0.045 (1,14)

0.045 (1,14 ' ,
—» # 0.020 (0,51) MIN — 0.325 (8,26)
0.030 (0,76) 0.300 (7,62)

\ ¥ 0.015 (0,38)
T 0.200 (5 08) MAX Gauge Plane

Seating Plane

r_—-——\

0.125 (3,18) MIN 0.010 (0,25) NOM

0.100 (2,54) 44 0.430 (10,92) MAX L—

0.021 (0,53)
0.015 (0,38)

| -] 0.010 (0,25 W

14/18 PIN ONLY A
/ 20 pin vendor option

4040049/E 12/2002

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

& Falls within JEDEC MS-001, except 18 and 20 pin minimum body Irngth (Dim A).
The 20 pin end lead shoulder width is a vendor option, either half or full width.

b TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1
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B 4% &1 # #} 886-3-5753170
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MECHANICAL DATA

MSO0I002B — JANUARY 1995 — REVISED SEPTEMBER 2001

D (R-PDSO-G**) Http://www. 100y. com. tw PLASTIC SMALL-OUTLINE PACKAGE
8 PINS SHOWN
0.020 (0,51
0.050 (1,27) 4,‘ ’47 —b‘ ’47 o014 EO 35; 4 | 0.010 (0,25™
0.244 (6,20) 0.008 (0,20) NOM
0.228 (5,80)
0.157 (4,00)
0.150 (3,81)

v

o W+

Seating Plane

Gage Plane _+_
[ 0.010 (0,25)

0.044 (1,12)
0.016 (0,40)

0.010 (0,25)

(=)

— 0.069 (1,75) MAX 0.004 (0,10) Jaay 0.004 (0,10)
PINS **
8 14 16
DIM
0.197 0.344 0.394
AMAX (5.00) | 8,75 | (10,00)
0.189 0.337 0.386
AMN 1 480 | @55 | (9.80)
4040047/E 09/01
NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0,15).
D. Falls within JEDEC MS-012
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1
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MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

Ty R gefS
AAAAAAA

0,15 NOM

|
£l

Gage Plane

O
INERERE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone ¥ \_JJ |__)

— 2,00 MAX a]0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.
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PW (R-PDSO-G**)
14 PINS SHOWN

www. 100y. com. tw

B 4% 51 # # 886-3-
Jo: 5 ) ML (i) 86-21-
Ji: 4 17 HL - (3 4) 86-755-83298787
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MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

I PLASTIC SMALL-OUTLINE PACKAGE

=

il

il

+—

O
SELLLL

A

o

LT«
o1s T

\
Seating Plane * (_\}

0,15 NOM

!
:

Gage Plaé/j i

St X

— 120 MAX [=]010 |
0,05
PINS **
8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

4040064/F 01/97

NOTES: A. Alllinear dimensions are in millimeters.

OOw

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.
Falls within JEDEC MO-153

J@ TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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