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General description:

A magnitude digital Comparator is a combinational circuit that compares two digital or
binary numbers in order to find out whether one binary number is equal, less than, or
greater than the other binary number. We logically design a circuit for which we will have
two inputs one for A and the other for B and have three output terminals, one for A> B
condition, one for A = B condition, and one for A < B condition.

The circuit works by comparing the bits of the two numbers starting from the most
significant bit (MSB) and moving toward the least significant bit (LSB). At each bit
position, the two corresponding bits of the numbers are compared. If the bit in the first
number is greater than the corresponding bit in the second number, the A>B output is set to
1, and the circuit immediately determines that the first number is greater than the second.
Similarly, if the bit in the second number is greater than the corresponding bit in the first
number, the A<B output is set to 1, and the circuit immediately determines that the first
number is less than the second.

If the two corresponding bits are equal, the circuit moves to the next bit position and
compares the next pair of bits. This process continues until all the bits have been compared.
If at any point in the comparison, the circuit determines that the first number is greater or
less than the second number, the comparison is terminated, and the appropriate output is
generated.

If all the bits are equal, the circuit generates an A=B output, indicating that the two
numbers are equal.

4-bit Magnitude comparator

A comparator used to compare two binary numbers each of four bits is
called a 4-bit magnitude comparator. It consists of eight inputs each for
two four-bit numbers and three outputs to generate less than, equal to, and
greater than between two binary numbers.

In a 4-bit comparator, the condition of A>B can be possible in the following four cases.

IfA3=1and B3=0

IfA3=B3and A2=1and B2=0
IfA3=B3,A2=B2and Al=1and B1=0
IfA3=B3,A2=B2,A1=Bland AO=1and BO=0




Similarly, the condition for A<B can be possible in the following four cases.

IfA3=0and B3 =1

IfA3=B3and A2=0and B2=1
IfAS=B3,A2=B2and Al=0and Bl1=1

If AS=B3,A2=B2,Al=Bland AO=0and B0 =1

The condition of A=B is possible only when all the individual bits of one number exactly
coincide with the corresponding bits of another number.

From the above statements, logical expressions for each output can be
expressed as follows.

Function Table

COMPARING INPUTS | CASCADING INPUTS | OUTPUTS
A3, B3 | A2, B2 | AL, B1 | A0, | A>B | A<B | A=B | QA>B | QA<B | QA=B
A3>B3 | X X P 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 | Al<B1 | X X X X L H L
A3=B3 | A2=B2 | A1=B1 | A0>BO | X X X H L L
A3=B3 | A2=B2 | A1=B1 | A0<BO | X X X L H L
A3=B3 | A2=B2 | A1=B1 | A0=B0 | H L L H L L
A3=B3 | A2=B2 | A1=B1 | A0=B0 | L H L L H L
A3=B3 | A2=B2 | A1=B1 | A0=B0 | L L H L L H
A3=B3 | A2=B2 | A1=B1 | A0=B0 | X X H L L H
A3=B3 | A2=B2 | A1=B1 | A0=B0 | H H L L L L
A3=B3 | A2=B2 | A1=B1 | A0=B0 | L L L H H L




Note:

e H = High voltage level
e L =Low voltage level
e X=Don'tcare
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K-map for 2-bit magnitude comparator:

A4 p) i 2 4
o 4 Ba B A< /} o
< R S o T ZB /)]B
RECBEOHE Wb N J‘ >o 3 {a
o ° —1_ 3 ! (a) o
L 2 = : | o )
D I ) o o. - | 3
e © | o = y
| L= | | o f= 18 o ©
2 ! ! | ) o o
| o o) ) ) | o
| D 3 o 7l ) | o
( o A o - (o] [o) ]
| T S (R " o °
! iz o L Q | o
E l' ) o 7\ [s) | ©
1 7'” | o 9 \ A
! [ . ] 9 o \
- BT e I T
: e g (2 1% LY
=5 S . ol
skl IS
Hﬁﬁm
oo (! [
y oI X sy 5
1] B3 TS
i £l == =
Y ,
-0 A L i)
o5
;( —_‘V‘A"Vﬁ_,‘?;’r f 747 ‘TVIVET’B) A
r ;
)’")f)\ e .
- e /40 /5- -t ﬂ_ﬂlgl ““4;3.3,
- A B ?\‘B\(’Z\m«.‘ ‘ﬁo}
BeB,
$ Ael 1 ey

- ,|‘llvo7

: o

A0
A, Be

~ °

T

\ B e - o/ BB AABeEE fo v Bo By

¥ = A +AD

PP O S \ﬂﬂ‘ﬁwﬂ'*‘










