rz 7 SCS-THOMSON M54HC138
M74HC138

3 TO 8 LINE DECODER (INVERTING)

m HIGH SPEED
tPD= 17ns (TYP.) at VCc = 5V

= LOW POWER DISSIPATION
Ice = 4 fA at Ta = 25°C N\ O
m OUTPUT DRIVE CAPABILITY
10 LSTTL LOADS

BIN F1
= BALANCED PROPAGATION DELAYS Plastic Package  Ceramic Frit Seal Package
tpLH= 1PHL
m SYMMETRICAL OUTPUT IMPEDANCE
Mohl = lol V *
m HIGH NOISE IMMUNITY M1 c1
Vnih= MsjiL = 28% Vec (MIN.) Micro Package Plastic Chip Carrier
= WIDE OPERATING VOLTAGE RANGE M54HC13§3)RF?ERING NUMB'\E/|§4S|:_|0138 o
VCe (OPR) =2 to 6V M74HC138 BIN M74HC138 ML

PIN AND FUNCTION COMPATIBLE M74HC138 F1
WITH 54/74LS138

DESCRIPTION PIN CONNECTIONS (top view)
The M54/74HC138 is a high speed CMOS 3 TO
8 LINE DECODER fabricated in silicon gate
C2MOS technology.

It has the same high speed performance of LSTTL s
combined with true CMOS low power consumption.
If the device is enabled, 3 binary select inputs (A, c

B and C) determine which one of the outputs will
go low. If enable input G1 is held low or either G2A

or G2B is held high, the decoding function is 628
inhibited and all the 8 outputs go high.
Three enable inputs are provided to ease casca- Gl
de connection and application of address decoders v7
for memory systems. All inputs are equipped with
protection circuits against static discharge and tran- GND
sient excess voltage.
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M54/74HC138

TRUTH TABLE

INPUTS OUTPUTS
ENABLE SELECT SELECTED OUTPUT
GG GAGB C B A YO YL Y2 Y3 Y4 Y5 Y6 Y7
L X X X X X H H H H H H H H NONE
X H X X X X H H H H H H H H NONE
X X H X X X H H H H H H H H NONE
H L L L L L L H H H H H H H 70
H L L L L H H L H H H H H H Yl
H L L L H L H H L H H H H H V2
H L L L H H H H H L H H H H Y3
H L L H L L H H H H L H H H Y4
H L L H L H H H H H H L H H Y5
H L L H H L H H H H H H L H 76
H L L H H H H H H H H H H L 77
X: DON'T CARE
LOGIC DIAGRAM
RECOMMENDED OPERATING CONDITIONS
Symbal Parameter Value Unit
Vcee Supply Voltage 2t0 6 v
V| DC Input Voltage 0 to Vcc \%
vO DC Output Voltage 0to Vcc Vv
Ta Operating Temperature gﬂﬁg SHSE :ig Ig 1;2 °C
(2 V 0 to 1000
. tf Input Rise and Fall Time VCC 4.5V 0to 500 ns
L6 V Oto 400
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M54/74HC138

ABSOLUTE MAXIMUM RATINGS

Symbal Parameter Value Unit
Vee Supply Voltage -0.5t07 \Y
Vi DC Input Voltage —0.5t0 Vggq+0.5 \Y,
vO DC Output Voltage -0.5 to VCc +0.5 \%

Ik DC Input Diode Current + 20 mA

0K DC Output Diode Current + 20 mA

0 DC Output Source Sink Current Per Output Pin + 25 mA

Icc or lgnd DC Vcc or Ground Current + 50 mA
Pd Power Dissipation 500 (%) mw
Tstg Storage Temperature -65 to 150 °c

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation un-
der these condition is not implied.

(*) 500 mW= derate to 10 mW/°C from 65°C to 85°C for plastic package
(*) 500 mW= derate to 12 mW/°C from 100 to 125°C for frit-seal package

DC ELECTRICAL CHARACTERISTICS

B TA=25°C -40t0SSC -551t025°C
Symbal Parameter vee  Test Condition B54HC and 74HC 74HC 54HC Unit

Mn Typ. Max. Mn Mx Mn Max

VIH High Level Input 2.0 15 — — 15 — 15 —
Voltage 4.5 3.15 — — 315 — 315 — \%
6.0 4.2 — — 4.2 — 4.2 —
VL Low Level Input 20 - — 05 - 0.5 - 0.5
Voltage 4.5 — — 1.35 — 1.35 — 1.35 \Y
6.0 — — 18 18 — 18
. Vi 0
voH  High Level Output 2.0 19 20 — 19 _ 19 _
Voltage 45  VvH -20 A 4.4 45 — 44 — 44 — \%
6.0 or 59 6.0 — 59 — 59 —
4.5 VIL -4.0 mA 418 431 - 4.13 - 4.10 -
6.0 -5.2 mA 568 5.8 — 563 — 560 —
VCL  Low Level Output 2.0 - 0.0 01 — 01 — 01
Voltage 45  VH 20 nA — 00 01 — o1 — 01 \%
6.0 or —_ 0.0 01 — 0.1 — 01
45 VL  40mA — 017 026 — 033 — 040
6.0 5.2 mA — 0.18 0.26 — 0.33 — 0.40
" Input Leakage 6.0 M=VC or G\D — — #01 — 1.0 — #1.0 aA
Current
Icc Quiescent Supply 6.0 V| =VCc or G\D — — 4 - 40 — 80 aA
Current
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M54/74HC138

AC ELECTRICAL CHARACTERISTICS (VCc = 5V, TA= 25°C, CL=15pF, Input tr=tf= 6ns)

54HC and 74HC )
Symbol Parameter Min V. Ve Unit
:—:-:__:: Output Transition Time 4 8 ns
:zhli (F’Ar%;?gg_;s;mn Delay Time 17 27 ns
tpHL Propagation Delay Time 15 23 ns

(G. G-Y)

AC ELECTRICAL CHARACTERISTICS (CL= 50pF, Input tr= tf= 6ns)

Ty = 25°C -40t085°C -55 tOI25°C

Symbol Parameter ..  Test Condition S4HC and 74HC 74HC S it
Mn  Typ. Max Mn Max Mn Max
2.0 - 30 75 — 95 110

*TLH Output Transition 4.5 - 8 15 - 19 22 ns
<H. Time 6.0 — 7 13 — 16 19
Propagation Delay 2.0 - 84 165 - 205 250

tpLH Time 4.5 - 21 33 - 41 50 ns
tpHL  (AB.C-Y) 6.0 — 18 28— 35 43
Propagation Delay 2.0 - 72 145 - 180 220

tPtH  Time 45 - 18 29 - 36 44 ns
PHL (G, GY) 6.0 — 15 25— 31 37

CIN Input Capacitance - 5 10 —_ 10 10 PF

CPD () Power Dissipation — 57 — — — PF

Capacitance

Note (*) Cpo is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating
current consumption without load.
Average operating current is: ICC(opr)= CPD mVcc mf,N+ Icc

415 551 SCS-THOMSON

IMEISEEILIETIMIfSGEi



M54/74HC138

SWITCHING CHARACTERISTICS TEST WAVEFORM

TEST CIRCUIT ICc (Opr.)

INPUT TRANSITION TIME IS TH SAME AS THAT IN CASE OF SWITCHING CHARACTERISTICS TEST.
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