MM54HC42/MM74HC42

National
Semiconductor

MM54HC42/MM74HC42
BCD-to-Decimal Decoder

General Description

This decoder utilizes advanced silicon-gate CMOS technol-
ogy. Data on the four input pins select one of the 10 outputs
corresponding to the value of the BCD number on the in-
puts. An output will go low when selected, otherwise it re-
mains high. If the input data is not a valid BCD number all
outputs will remain high. The circuit has high noise immunity
and low power consumption usually associated with CMOS
circuitry, yet also has speeds comparable to low power
Schottky TTL (LS-TTL) circuits, and is capable of driving 10
LS-TTL equivalent loads.

All inputs are protected from damage due to static dis-
charge by diodes to V¢g and ground.

Features

B Typical propagation delay: 15 ns

B Wide supply range: 2vV-6V

B Low quiescent current: 80 A (74HC)
® Fanout of 10 LS-TTL loads

Connection Diagram Truth Table
Dual-in-line Package
INPUTS OUTPUTS No. Inputs Outputs
DCBA(O1 2 3 456 7 829
Vee A 8 c ] 9 8
I I I | 0 LLLLILHHHHHHHHH
16 15 14 13 12 11 10 9 1 LLLHHLHHHHHHHH
2 LLHLHHLHHHHHHH
3 LLHHHHHLHHHHMHMH
4 LHLLIHHHHLHHHHH
5 LHLHHHHHHLHHHH
6 LHHLIHHHHHHLHHMH
7 LHHHHHHHHHHTLMHH
8 HLELHHHHHHHMHTLMH
9 HLLHHHHHHHHHHL
HLHLHHHHHHHHHH
HLHHHHHHHHHHHH
RN E mvaup|H H L LIH HHHHHHHHH
° ! 2 3 4 5 6 GO HHLHHHHHHHHHHH
OUTPUTS TL/F/5301-1 HHHLHHHHHHHHHH
Top View HHHHHHHHHHHHHMH
Order Number MM54HC42* or MM74HC42* H=High Level, L=Low Leval
*Please look into Section 8, Appendix D
for availability of various package types.
Logic Diagram
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=
Absolute Maximum Ratings (Notes 18 2) Operating Conditions =
If Military/Aerospace specified devices are required, Min Max Units E
contact the National _Semiconduc?or §a|es Office/ Supply Voltage (Vco) P 6 v 2
Distributors for availability and specifications. DG Inbut of Output Voltage 0 v v oY
Supply Voltage (Vec) —051t0 +7.0V (V|: Voun P 9 ce =
DC Input Voltage (Vin) —1510Veg+1.5v ) =
DC Output Voltage (VouT) —0.510 Voo +0.5V Operating Temp. Range (Ta) >
utput Voltage (Vout StoVecto. MM74HC 40  +85 c | B
Clamp Diode Current (I, lok) +20 mA MM54HC —55 +125 e 2
i +
DC Output Current, per pin (IOL'JT) +25 mA Input Rise or Fall Times Fo
DG Vg or GND Current, per pin (icc) +50 mA tnt)  Voo=2.0V 1000 ns
Storage Temperature Range (Tsta) —-65°Cto +150°C Voo=4.5V 500 ns
Power Dissipation (Pp) Vog=6.0V 400 ns
(Note 3) 600 mW
S.0. Package only 500 mW
Lead Temp. (TL) (Soldering 10 seconds) 260°C
DC Electrical Characteristics (Note 4)
TA=25°C 74HC 54HC
Symbo! Parameter Conditions Vee Ta=—40t085°C | To= —5510125°C | Units
Typ Guaranteed Limits
ViH Minimum High Level 2.0V 1.5 1.5 1.5 v
Input Voltage 4.5V 3.15 3.15 3.15 V)
6.0V 4.2 4.2 4.2 \
ViL Maximum Low Level 2.0V 05 0.5 0.5 A
Input Voltage** 4.5V 1.35 1.35 1.35 v
6.0V 18 18 1.8 \
Von Minimum High Level | Vin=Vi4or ViL
Output Voltage lloyti<20 pA 20V | 20 | 19 1.9 1.9 v
45V | 45 4.4 4.4 4.4 \
6.0V | 6.0 5.9 59 59 \
ViN=Vinor Vi
llout!<4.0 mA 45v | 42 | 3.98 3.84 3.7 v
[louT| 5.2 MA 6.0V | 57 | 548 5.34 5.2 v
VoL Minimum Low Level | ViN=VigorViL
Output Voltage llouT! <20 pA 20V | O 0.1 0.1 0. v
4.5V 0 0.1 0.1 0.1 %
6.0V 4] 0.1 0.1 0.1 Vv
ViN=Vinor Vi
llout| 4.0 mA a5v | 02 | 026 0.33 0.4 v
llouT|<5.2 mA 8OV | 02 | 0.26 0.33 0.4 v
N Maximum Input ViN=VccorGND | 6.0V +0.1 +1.0 +1.0 BA
Current
lcc Maximum Quiescent | Viy=Vccor GND | 6.0V 8.0 80 160 pA
Supply Current lour=0 pA
Note 1: Absolute Maximum Ratings are those values beyond which damage to the device may occur.
Note 2: Unless otherwise specified all voltages are referenced 1o ground.
Note 3: Power Dissipation temperature derating — plastic “N” package: —12 mW/°C from 65°C 10 85°C; ceramic “J" package: —12 mw/°C from 100°C to 126°C.
Note 4: For a powar supply of 5V £10% the worst case output veltages (Von, and Vou) occur for HC at 4.5V. Thus the 4.5V values should be used when
designing with this supply. Worst case Vi and Vy_occur at Voo =5.5V and 4.5V respactively. (The Vi value at 5.5V is 3.85V.) The worst case leakage current (I,
Icc, and loz) ocour for CMOS at the higher voltage and so the 6.0V values should be used.
**\|_ limits are currently tested at 20% of Veg. The above V) specification {30% of V) will be implemented no later than Q1, CY'89.
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MM54HC42/MM74HC42

AC Electrical Characteristics voc=sv, T4=25°C, G = 15 pF, t,=t;=6 ns

Delay

Symbol Parameter Conditions | Typ GuaLr:'r: ltt“d Units
tpHL, tPLH Maximum Propagation 15 25 ns

AC Electrical Characteristics voc=2.0vt06.0v, ¢ =50 pF, t,=t;=6 ns (unless otherwise specified)

Ta=25°C 74HC 54HC
Symbol Parameter Conditions Vee A Ta=—401085°C | To=—5510125°C | Units
Typ Guaranteed Limits
teHL tPLH | Maximum Propagation 20V | 75 150 189 224 ns
Delay 4.5V 17 30 38 45 ns
6.0V | 15 26 32 38 ns
tTLH, trHL | Maximum Qutput Rise 20V | 30 75 g5 110 ns
and Fall Time 4.5v 8 15 19 22 ns
6.0V 7 13 16 19 ns
Cpp Power Dissipation (per package) 62 pF
Capacitance (Note 5)
Cin Maximum input 5 10 10 10 pF
Capacitance

Note & Cpp determines the no load dynamic power consumption, Pp=Cpp Vo2 F+ log Ve, and the no load dynamic current consumption, Is=Cpp Voe f+log.
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