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National
Semiconductor
MM54HC85/MM74HC85

4-Bit Magnitude Comparator

General Description

The MM54HC85/MM74HCBS5 is a 4-bit magnitude compara-
tor that utilizes advanced silicon-gate CMOS technology. It
is designed for high speed comparison of two four bit words.
This circuit has eight comparison inputs, 4 for each word:
three cascade inputs (A<B, A>B, A=B); and three deci-
sion outputs (A<B, A>B, A=B). Theresult of a comparison
is indicated by a high level on one of the decision outputs,
Thus it may be determined whether one word is “greater
than,” “less than,” or “equal to” the other word. By con-
necting the outputs of the least significant stage to the cas-
cade inputs of the next stage, words of greater than four bits
can be compared. In addition the least significant stage
must have a high level applied to the A=B input, and a low
level to the A<B, and A>B inputs.

T=SET

The comparator's outputs can drive 10 low power Schottky
TTL (LS-TTL) equivalent loads, and is functionally, and pin
equivalent to the 54L.585/74LS85. All inputs are protected
from damage dus to static discharge by diodes to Vee and
ground.

Features

= Typical propagation delay: 27 ns

= Wide operating voltage range: 2-6V

W Low input current: 1 pA maximum

B Low quiescent current: 80 pA maximum (74HC Series)
& Output drive capability: 10 LS-TTL loads
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Order Number MM54HC85* or MM74HC85*

*Pleass Iook into Section 8, Appendix D for availability of various package types.

Truth Table
Comparing Cascading
fnputs Inputs Outputs
A3,B3 A2,B2 A1,B1 A0, BO A>B A<B A=B A>B A<B A=B
A3 > B3 X X X X X X H L L
A3 < B3 X X X X X X L H L
A3 = B3 A2>B2 X X X X X H L L
A3 = B3 A2 < B2 X X X X X L H L
A3 = B3 A2 = B2 A1 > B1 X X X X H L L
A3 = B3 A2 = B2 A1 < Bt X X X X L H L
A3 = B3 A2 = B2 Al = Bt A0 > BO X X X H L L
A3 = B3 A2 = B2 Al = B1 A0 < BO X X X L H L
A3 = B3 A2 = B2 A1 = Bt A0 = BO H L L H L L
A3 = B3 A2 = B2 Al =B1 A0 = BO L H L L H L
A3 = B3 A2 = B2 Al =Bt A0 = BO X X H L L H
A3 = B3 A2 = B2 At = Bt A0 = BO H H L L L L
A3 = B3 A2 = B2 A1 =B1 A0 = BO L L L H H L
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T-48.41
Absolute Maximum Ratings (Notes 1&2) Operating Conditions
If Mijitary/Aerospace specified devices are required, Min Max Units
contact the National Semiconductor Sales Office/ Supply Voltage (Vco) 2 6 v
Distributors for availability and specitications. DC Input or Output Voitage o Voo v}
Supply Voltage (Voc) —0.5t0 +7.0V Vi, VouT)
DC Input Voltage (Vi) —1.5to0 Vg +1.5V Operating Temp. Range (Ta)
DC Cutput Voitage (Vout) —0.5to Vot 0.5V MM74HC —40 +85 G
Clamp Diode Current (i, lok) +20 mA | M:‘:_“HC T -85 +125 ¢
. nput Rise or Fall Times
DC Output Current, per pin (IOL.,T) +256 mA 1) Voo=20V 1000 ns
DC Vg or GND Current, per pin (Icc) +50 mA Veg=4.5V 500 ns
Storage Temperature Range (Tgtg) —65°C to +150°C Veg=6.0V 400 ns
Power Dissipation (Pp)
(Note 3) 600 mW
S.0. Package only 500 mW
Lead Temp. {T|) (Soldering 10 seconds) 260°C
DC Electrical Characteristics (vote 4)
Ta=25°C 74HC 54HC
Symbol Parameter Conditions Vee A Ta=—40t085°C | To=—55t0125°C | Units
Typ Guaranteed Limits
Vi Minimum High Level 2.0V 1.5 1.5 1.5 \
fnput Voltage 4.5V 3.15 3.15 3.16 \'
6.0V 4.2 4.2 4.2 \
ViL Maximum Low Level 2.0V 0.5 0.5 0.5 v
Input Voltage** 4.5V 1.35 1.35 1.35 \
6.0V 18 1.8 1.8 v
Vou Minimum High Level | Vin=Viqor Vi
Output Voltage lloutls20 pA 20v | 20 | 19 1.9 1.9 v
45V | 45 4.4 4.4 4.4 \
6.0V | 6.0 5.9 5.9 5.9 v
ViN=ViorvViL
flout}<4.0mA 45v | 42 | 3.98 3.84 37 v
Noutl<5.2mA 6.0V | 57 | 548 5.34 5.2 v
VoL Maximum Low Level | Viy=Vjqor VL
Output Voltage Houti<20 pA 20V O 0.1 0.1 0.1 v
4.5V 0 0.1 0.1 0.1 \
6.0V 0 0.1 0.1 0.1 \
ViN=VigorVi
lioutis4.0mA 45V | 0.2 | 0.26 0.33 0.4 v
liout}<5.2mA 60v | 02 | 0.26 0.33 0.4 v
Iing Maximum Input ViN=Vcc orGND | 6.0V +0.1 +1.0 +1.0 pA
Current
Icc Maximum Quiescent | ViN=VggorGND | 6.0V 8.0 80 160 pA
Supply Current louT=0pA

Note 3: Absolute Maximum Ratings are those values beyond which damage to the device may occur.

Note 2: Unless otherwise specified all voltages are referenced to ground.
Nota 3: Power Dissipation

ing — plastic “N" package: —12 mW/*C from 65*C to 85°C; ceramic “J" package: — 12 mW/°C from 100°C to 125*C.

Note 4: For a power supply of 5V + 10% the worst case output voltages (Vow. and V1) occur for HG at 4.5V. Thus the 4.5V values should be used when designing
with this supply. Worst case Viy and Vi occur at Vog=>5.5V and 4.5V respectively. (The Vi value at 6.5V Is 3.85V.) The worst case leakage current (I, lcc. and
1o2) occur for CMOS at the higher voltage and so the 6.0V values should be used.
**V, limits are currently tested at 20% of V¢e. The above V), specification (30% of V) will be implemented no later than Q1, CY'89.
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T=HS -7
AC Electrical Characteristics vg.-sv, Ta=25°C, G =15 pF, {, =y=6 ns
1
Symbol Parameter Conditions Typ Limit Units
{pHL, tPLH Maximum Propagation Delay Data Input to A<B or A> B 20 36 ns
tpHL. oLl Maximum Propagation Delay A=B Input to A=B Output 12 20 ns
tpHL tPLH Maximum Propagation Delay Cascade Input to Qutput 13 26 ns
tPHL: tPLH Maximum Propagation Delay Data Input to A=B 20 30 ns
AC Electrical Char acteristics CL=50 pF, t;=1/=6 ns {unless olherwise specified)
. Ta=25°C 74HC 54HC
Symbot Parameter Conditions | Veo A Ta=—401085°C | To=—55to 125°C Units
Typ Guaranteed Limits
tpHL tpn | Maximum Propagation 2.0V | 100 | 210 265 313 ns
Delay Data Input to 45V | 21 | 42 53 63 ns
Output 6.0V]| 18 | 36 45 53 ns
tPHL tpLH | Maximum Propagation Delay 20V 88 | 175 221 261 ns
Data Input to A=B Output 45V | 18 | 35 44 52 ns
6.0V | 15 | 30 a7 44 ns
tPHL, tpLH | Maximum Propagation Delay 20V} 63 | 125 158 186 ns
A=B Input to A=B Output 45V | 13 | 25 32 37 ns
6.0V | 11 21 27 32 ns
tPHL, tPLH | Maximum Propagation 20V 70 | 155 195 231 ns
Delay Cascade Input 45V | 16 | 31 39 46 ns
to Output (except A=B) 60V| 13 | 26 33 39 ns
trums trHe | Maximum Output Rise 20V] 25 | 75 95 110 ns
and Fall Time 45V 7 15 19 22 ns
6.0V| 6 13 16 19 ns
Cin Maximum Input Capacitance 5 10 10 10 pF
Cpp Power Dissipation Capacitance (Note 5) 80 pF
Note 5: Cpp delermines the no load dy ic power cor pti Pp = Cpp Vee? f+lgc Ve, and the no load dy ic current cc ption,
Is = Cpp Voo f + lcc..
Typical Application
Cascading Comparators
GND —g A>Biy
Yoo —JA=Bpy
GND ~~4 A< B
AD =i
A1—
A2 ol “HCBs
LEAST SIGHIFICANT | A3 =i
4-BITWORDS | g i
B —t A>Boyr ——f A> By
B2 = A=Boyr p——-qd A=By
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Ao Hees
MOST SIGNIFICANT J ATt
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Logic Diagram
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