MC74VHCT138A

3-t0-8 Line Decoder

The MC74VHCT138A is an advanced high speed CMOS 3-to-8
decoder fabricated with silicon gate CMOS technology. It achieves
high speed operation similar to equivalent Bipolar Schottky TTL ON Semiconductor
while maintaining CMOS low power dissipation.

When the device is enabled, three Binary Select inputs (A0 — A2)
determine which one of the outputs (¥0Y7) will go Low. When
enable input E3 is held Low or either B2E1is held High, decoding MARKING DIAGRAMS
function is inhibited and all outputs go high. E3, B&d Elinputs are w«AAAAARARARS

http://onsemi.com

provided to ease cascade connection and for use as an address decoder | VHCT138A

for memory systems. o AWLYYWW
The VHCT inputs are compatible with TTL levels. This device can SoIc-16 NN EEEEEE

be used as a level converter for interfacing 3.3V to 5.0V, because they D SUFFIX

have full 5V CMOS level output swings. CASE 751B 16 H H H H H H 9
The VHCT138A input structures provide protection when voltages c

between OV and 5.5V are applied, regardless of the supply voltage. “’\Q \ig&g

The output structures also provide protectloq wherE 0\(. These TSSOP—16 AWLYWW

input and output structures help prevent device destruction caused by  pt surrix o

supply voltage — input/output voltage mismatch, battery backup, hot CASE 948F 1

insertion, etc. H H H H H H °

* High Speed:pp = 7.6ns (Typ) at ¥ = 5V s O OO00M0s
¢ Low Power Dissipation:dc = 4uA (Max) at Ta = 25°C
e TTL-Compatible Inputs: }{_ = 0.8V; ViH = 2.0V VHCTI138A
¢ Power Down Protection Provided on Inputs and Outputs ?:A ASSUEFg gg O ALYW
* Balanced Propagation Delays HIRINIRINIRINERIE
¢ Designed for 4.5V to 5.5V Operating Range .
. . . . . . A = Assembly Location
¢ Pin and Function Compatible with Other Standard Logic Families WL = Wafer Lot
* Latchup Performance Exceeds 300mA YY =Year

* ESD Performance: HBM > 2000V; Machine Model > 200V WW = Work Week

. _ . A = Assembly Location A = Assembly Location
[ ]
Chip Complexity: 122 FETs or 30.5 Equivalent Gates WL = Wafer Lot L = Wafer Lot
Y =Year Y =Year
PIN ASSIGNMENT WW = Work Week W = Work Week
nfj1e 16 [] vge ORDERING INFORMATION
A |: 2 15 D Y0 Device Package | Shipping
A2|: 3 14 D Yi MC74VHCT138AD SOIC-16 | 48 Units/Rail
o o MC74VHCT138ADR2 | SOIC-16 | 2500 Units/Reel
ET[] 4 13 ] Y2
MC74VHCT138ADT TSSOP-14 96 Units/Rail
B[] 5 12[] v .
MC74VHCT138ADTR2[ TSSOP-16 2500 Units/Reel
6 11 o SOIC
s ] []va MC74VHCT138AM ElAJ_16 | 48 Units/Rail
vi[7 10 1 mc7avHcT138AMEL | _S9'C | 2000 Units/Reel
EIAJ-16
GND [ 8 9] Y6
0 Semiconductor Components Industries, LLC, 2000 123 Publication Order Number:
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FUNCTION TABLE

MC74VHCT138A

Inputs Outputs

E3 E2 E1|A2 AL AO|YO Y1 Y2 Y3 Y4 Y5 Y6 Y7
X X H|IX X X{H H HH H H H H
X H X|X X X{H H HH H H H H
L X X|X X X|H H H HH H H H
H L L|L L L|L HHHHHHH
H L L|L L H/H L HHHHHH
H L L|LHL|HH L HHHHH
H L L|L HH|H HH L HHHH
H L L|H L L|HHHMH L HH H
H L L|H L HHHHHH L H H
H L L|HHL|H HHMHHH L H
H L L|HHH|H HHHHHH L
H = high level (steady state); L = low level (steady state);

X =don't care
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MAXIMUM RATINGS*

MC74VHCT138A

Symbol Parameter Value Unit
Vce DC Supply Voltage -05t0+7.0 \%
Vin DC Input Voltage -05t0+7.0 \Y
Vout DC Output Voltage Vcec =0 -05t0+7.0 \Y
High or Low State [ —0.5to Vcc + 0.5
Ik Input Diode Current -20 mA
lok Output Diode Current (VoyT < GND; VouT > Vce) +20 mA
lout DC Output Current, per Pin +25 mA
Icc DC Supply Current, Vcc and GND Pins +75 mA
Pp Power Dissipation in Still Air, SOIC Packagest 500 mw
TSSOP Packaget 450
Tstg Storage Temperature —65to + 150 °C

Absolute maximum continuous ratings are those values beyond which damage to the device

may occur. Exposure to these conditions or conditions beyond those indicated may
adversely affect device reliability. Functional operation under absolute—maximum-rated

conditions is not implied.

tDerating — SOIC Packages: — 7 mW/°C from 65° to 125°C

TSSOP Package: — 6.1 mW/°C from

65° to 125°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max | Unit
Vce DC Supply Voltage 3.0 5.5 \%
Vin DC Input Voltage 0 5.5 \%
Vout DC Output Voltage Vcc =0 0 5.5 \%
High or Low State 0 Vce
TA Operating Temperature -55 |+125 | °C
tr, tf Input Rise and Fall Time Vce =5.0V 0.5V 0 20 ns/V

This device contains protection
circuitry to guard against damage
due to high static voltages or electric
fields. However, precautions must
be taken to avoid applications of any
voltage higher than maximum rated
voltages to this high—impedance cir-
cuit. For proper operation, Vjn and
Vout should be constrained to the
range GND = (Vjn or Vout) < Ve

Unused inputs must always be
tied to an appropriate logic voltage
level (e.g., either GND or Vcg).
Unused outputs must be left open.

The 834 of the package is equal to 1/Derating. Higher junction temperatures may affect the expected lifetime of the device per the table and

figure below.

DEVICE JUNCTION TEMPERATURE VERSUS

TIME TO 0.1% BOND FAILURES

http://onsemi.com
125

Junction w FAILURE RATE OF PLASTIC = CERAMIC
Temperature °C Time, Hours Time, Years = UNTIL INTERMETALLICS OCCUR
= f f 11 I I
80 1,032,200 117.8 g o lolllo o |olllllo
= —8t8mé&—sT15ms
90 419,300 47.9 S === = S £
(=] 1 1 1} 1 o 1 1 "
100 178,700 20.4 § =1 =TT
2 '
110 79,600 9.4 =
o
120 37,000 4.2 =
130 17,800 2.0 1 10 100 1000
i i TIME, YEARS
140 8,900 1.0

Figure 1. Failure Rate vs. Time
Junction Temperature




DC ELECTRICAL CHARACTERISTICS

MC74VHCT138A

Vee Tp =25°C Tp £85°C Ta <125°C
Symbol Parameter Test Conditions V) Min Typ Max Min Max Min Max [ Unit
VIH Minimum High-Level 3.0 1.4 14 14 \%
Input Voltage 4.5 2.0 2.0 2.0
5.5 2.0 2.0 2.0
VIL Maximum Low—Level 3.0 0.53 0.53 0.53 \
Input Voltage 4.5 0.8 0.8 0.8
5.5 0.8 0.8 0.8
VOH Minimum High—Level | VN =V|H or V|L 3.0 2.9 3.0 2.9 2.9 \Y
Output Voltage loH =-50 pA 4.5 4.4 4.5 4.4 4.4
VIN = V|H Oor V|
IN = VIH IL VIN = VIR of VL v
loH =—4 mA 3.0 2.58 248 2.34
loH =-8 mA 45 3.94 3.80 3.66
VoL Maximum Low-Level | VN =V|Hor V| 3.0 0.0 0.1 0.1 0.1 \Y
Output Voltage loL =50 A 45 0.0 0.1 0.1 0.1
VIN =V orV
IN = VIH IL VIN = Vi Of Vi v
loL =4 mA 3.0 0.36 0.44 0.52
loL =8 mA 45 0.36 0.44 0.52
IIN Maximum Input VIN =55V or GND Oto +0.1 +1.0 +1.0 HA
Leakage Current 55
Icc Maximum Quiescent | V|N=VccorGND | 5.5 4.0 40.0 40.0 HA
Supply Current
IlccT | Quiescent Supply VIN=34V 5.5 1.35 1.50 1.50 mA
Current
lopp | Output Leakage VouT =55V 0.0 0.5 5.0 5.0 HA
Current
AC ELECTRICAL CHARACTERISTICS (Input t; = tf = 3.0ns)
Ta =25°C Tp =<85°C Ta £125°C
Symbol Parameter Test Conditions Min Typ Max Min Max Min Max | Unit
tpLH, | Maximum Vcc=33+£03V Cp=15pF 9.5 145 1.0 16.0 1.0 16.0 ns
tpHL | Propagation Delay, CL = 50pF 10.8 15.5 1.0 17.0 1.0 17.0
Input Ato Y
Vcc=5.0+£05V  Cp =15pF 7.6 104 1.0 12.0 1.0 12.0
CL = 50pF 8.1 11.4 1.0 13.0 1.0 13.0
tpLH, | Maximum Vcc=33+03V  Cp=15pF 9.7 13.0 1.0 14.5 1.0 145 ns
tpHL | Propagation Delay, CL = 50pF 9.5 14.0 1.0 155 1.0 155
Input E3to Y
Vcc=50+£05V  Cp=15pF 6.6 9.1 10 105 10 105
CL = 50pF 7.1 10.1 1.0 115 1.0 115
tpLH, | Maximum Vcc=33+£0.3V Cp=15pF 10.1 14.0 1.0 155 1.0 155 ns
tpHL | Propagation Delay, CL = 50pF 9.9 15.0 1.0 16.5 1.0 16.5
Input E1 or E2t0 Y
Vcc=50+£05V  Cp=15pF 7.0 9.6 1.0 11.0 1.0 11.0
C| = 50pF 7.5 10.6 1.0 12.0 1.0 12.0
CIN Maximum Input 4 10 10 10 pF
Capacitance
Typical @ 25 °C, Vcc = 5.0V
CpD Power Dissipation Capacitance (Note 1.) 49 pF

1. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Average operating current can be obtained by the equation: Icc(oPR) =Cpp® Vcc ® fin +Icc. Cpp is used to determine the no—load dynamic
power consumption; Pp = Cpp » Vcc? o fin + Icc » Vee.
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MC74VHCT138A
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Figure 2. Figure 3.
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Figure 4.

TEST CIRCUIT
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*Includes all probe and jig capacitance

Figure 5. Test Circuit
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