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National
Semiconductor

MM54C85/MM74C85 4- Bit Magnitude Comparator

General Description
The MM54C85/MM74C85 is a four-bit magnitude compa
rator which will perform comparison of straight binary 
or BCD codes. The circuit consists of eight comparing 
inputs (AO, A1, A2, A3, BO, B1, B2, B3), three cascading 
Inputs (A > B, A < B and A = B), and three outputs (A > B, 
A < B and A = B). This device compares two four-bit 
words (A and B) and determines whether they are 
“ greater than,” “ less than,’’ or “ equal to” each other by 
a high level on the appropriate output. For words greater 
than four-bits, units can be cascaded by connecting the 
outputs (A > B, A < B, and A = B) of the least significant 
stage to the cascade inputs (A > B, A < B and A = B) of 
the next-significant stage. In addition the least signifi
cant stage must have a high level voltage (V|N(-|) applied 
to the A= B input and low level voltages (V!N(0)) applied 
to A > B and A < B inputs.

Features
■ Wide supply voltage range 3.0 V to 15 V

■ Guaranteed noise margin 1.0V

■ High noise immunity 0.45Vc c (typ.)

■ Low power fan out of 2
TTL compatibility driving 74L

■ Expandable to ‘N’ stages

■ Applicable to binary or BCD

■ The MM54C85/MM74C85 follows the
DM54LS85/DM74LS85 Pinout.

Logic Diagrams
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Absolute Maximum Ratings (Note 1 )
Voltage at Any Pin -0.3 V to Vcc + 0.3 V Package Dissipation 500 mW
Operating Temperature Range Operating Vcc Range 3.0V to 15V

MM54C85 -55°Cto+125°C Vrc 18V
MM74C85 -40°Cto +85°C Lead Temperature (Soldering, 10 seconds) 300°C

Storage Temperature Range -65°Cto +150°C

DC Electrical Characteristics Min./max. limits apply across temperature range unless otherwise noted.
Parameter Conditions Min. I Typ. | Max. | Units

CMOS to CMOS

V IN(1) Logical “ 1” Input Voltage VCC = 5.0 V 3.5 V>oIIo>° 8.0 V

V |N (0 ) Logical ”0” Input Voltage Vcc = 5.0 V 1.5 V
Vcc = 10 V 2.0 V

V OUT(1) Logical “ 1” Output Voltage Vcc = 5.0V, >0= -10/iA 4.5 , V
VCc = 10V, lo = —10 /kA 9.0 V

V OUT(0) Logical ”0” Output Voltage Vcc = 5.0V, lo=+10pA 0.5 V
VCc = 10V, l0 = + 10 pA 1.0 V

■lN(1) Logical “ 1” Input Current VCC = 15V, V|N = 15V 0.005 1.0 M A
•lN (0) Logical ” 0” Input Current VCC = 15V, ViN = 0V -1.0 -0.005 pA

•cc Supply Current VCC = 15 V 0.05 300 M A
CMOS/LPTTL Interface

V |N (1 ) Logical ” 1” Input Voltage 54C, Vcc = 4.5 V Vcc-1-5 V
74C, Vcc = 4.75V Vcc -1.5 V

V IN(0) Logical ”0” Input Voltage 54C, V cc = 4.5 V 0.8 V
74C, Vcc = 4.75 V 0.8 V

V OUT(1) Logical “ 1” Output Voltage 54C, Vcc = 4.5V, lo= -3 6 0 / iA 2.4 V
74C, Vcc = 4.75V, l0 = -360pA 2.4 V

V OUT(0) Logical “ 0” Output Voltage 54C, Vcc = 4.5V, IO = 360mA 0.4 V
74C, Vcc = 4.75 V, l o  = 360pA 0.4 V

Output Drive (See 54C/74C Family Characteristics Data Sheet) (short circuit current)

■s o u r c e Output Source Current Vcc = 5.0V, VOUT = 0V -1.75 -3.3 mA
(P-Channel) Ta = 25°C

•s o u r c e Output Source Current Vcc = 10V, VOUT = 0V -8.0 -15 mA
(P-Channel) Ta = 25°C

■s i n k Output Sink Current V c c  = 5.0 V , V 0 U T =  V CC 1.75 3.6 mA
(N-Channel) Ta = 25°C

■s i n k Output Sink Current Vcc = 10V, V o u t  = Vcc 8.0 16 mA
(N-Channel) Ta = 25°C

AC Electrical Characteristics Ta = 25°C, Cl = 50pF, unless otherwise specified.
Parameter Conditions Min. Typ. Max. Units

tpd Propagation Delay from any A V cc = 5.0 V 250 600 ns
or B Data Input to any VCC = 10 V 100 300 ns
Data Output

tpd Propagation Delay Time from Vcc = 5.0 V 200 500 ns
any Cascade Input to Vcc = 10 V ,100 250 ns
any Output

C|N Input Capacitance Any Input 5.0 PF
C PD Power Dissipation Capacitance (Note 3) Per Package 45. pF

N ote  1: “ A b s o lu te  M axim um  R atin g s ”  are those  va lues beyond w h ich  the  sa fe ty  o f the  device  ca nn o t be guaran teed . Except fo r “ O pe
ra ting  T em pera ture  R ange”  they are no t m ean t to  im p ly  th a t the  devices shou ld  be opera ted  at these  lim its . The ta b le  o f “ E lec trica l
C h a ra c te r is tic s ”  p rov ides co n d itio n s  fo r a c tu a l dev ice  ope ra tio n .
N ote  2: C ap a c ita nce  is guaran teed  by p e rio d ic  te s tin g .
N ote  3r CpQ dete rm in e s  the  no load ac pow er co n su m p tio n  o f any CM OS device. For co m p le te  e xp la n a tio n  see 54C/74C Fam ily  Charac-
te r is tic s  a p p lic a t io n  note  — A N -90 .

1-37

M
M

54C
85/M

M
74C

85



M
M

54
C

85
/M

M
74

C
85

Typical Applications
rour Digit Comparator

-LONGER WORD COMPARISON- 
COMPARING TWO 16 BIT WORDS

OUTPUTS

Connection Diagram

Switching Time Waveforms

Unused inputs must be tied to an appropriate logic level.

Truth Table

C O M P A R IN G  IN P U TS C A S C A D IN G  IN P U TS O U TP U TS

A 3 , B3 A 2 , B2 A 1 , B1 AO, BO A  >  B A  <  B A  = B A  >  B A  <  B A  = B

A 3  >  B3 X X X X X X H L L

A 3  <  B3 X X X • X X X L H L

A 3  = B3 A 2  >  B2 X X X X X H L L

A 3  = B3 A 2 <  B2 X X X X X L H L

A 3  = B3 A 2  -  B2 A1 >  B1 X X X X H L L

A 3  = B3 A 2  = B2 A1 <  B1 X X X X L H L

A 3  = B3 A 2  = B2 A1 = B1 A 0 >  BO X X X H L L

A 3  = B3 A 2  = B2 A1 = B1 A 0 <  BO X X X L H L

A 3  = B3 A 2  = B2 A1 = B1 AO = BO H L L H L L

A 3  = B3 A 2  = B2 A1 = B1 AO = BO L H L L H ' L

A 3  = B3 * A 2  = B2 A1 = B1 AO = BO L L H L L H

A 3  = B3 A 2  = B2 A1 = B1 AO = BO L H H L H H

A 3  = B3 A 2  = B2 A1 = B1 AO = BO H L H H ' L H

A 3  = B3 A 2  = B2 A1 = B1 AO -  BO H H H H H H

A 3  = B3 A 2  = B2 A1 = B1 AO = BO H H L H H L

A 3  = B3 A 2  = B2 A1 = B1 AO = BO L L L L L L

H = high level, L = low  level, X = irrelevant
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