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Fig. 3.59. Circuit Diagram for Binary to Gray Code Decoder

3.20 MAGNITUDE COMPARATOR

g
Magnitude comparator is one of the useful combinational logic netwgrks ang
has wide application.[Tt compares two binary numbers and det(_ermlnes one
number is greater than, less than or equal to the other numb@It 1S a multip],
output combinational logic circuit. If two binary numbers are considered as 4
and B, the magnitude comparator gives three output for A>B, A<Band 4= B

The comparator will do the comparison from the most significant bit (1e. A,
and By), then result is A > B, If the MSB’s are equal, then next bit i.e. A, and B,
1s compared and so on until the least significant bit is reached.

1-Bit Comparator Circuit

For 1-bit circuit only two bits are

there i.e. 0 < 1. The truth table for 1-bit s
given as follows :

Inputs - Outputs :
A B A>B . A=B A<B
0 0 0 1 0
1 0 1 0 0
0 ‘| 0 0 1
L 1 1 0 1 0
ForBitA=OandB—0 the output is 4 = B he ing t
_ForB - lence output corresponding to
A=Bis high and rest.two outputs A> Band A < Bis low. Sip ilarly f pA =1and
B =1, output A = B is high and for 4 = \/n 7(40?.
and ;3 =0, output A>B g high and for 1ag¢ A A>B
combination ;e A—0<B=1,A<B — o O |
bit is high. S B
Designing of 1-bit Comparatoy 7 u%6 !
For A>RB ‘ ' A=B
Output expression ig given as = A B
For A=B qi'f t{
0utput=ﬁ§+AB oo A<P
For A<B i
Output= A B

Fig. 3.60. Designing of 1-bit
Comparator.
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arator
z,Bit 9.bit comparator the truth table is given as follows :
F 0: us represent the input A by two bits i.e. Ay A; and input B by B B,.
puts are A > B, A<Band A= B. The outputs are obtained by comparing
he 0 :
1 ’ A 1 .
the bf;;: E,.ut% table is as follows :

__— Inputs Outputs
B A5B A5 A<D
e &0 .. 3 0 |0 1
ho 0 1 0 0 10 1
10 0 1 1 0 ~» 0 1
} 0 1 0 i 0 ! 0
[0 1 1 0 0 «0 1
[l 0 0 0 1 £0 0
1 0 0 1 1 a0 0
); 1 0 1 0 0 el 0
i1 0 1 1 0 Ir 0 1
1 1 0 0 1 120 0
i1 1 0 1 1 R0 0
(41 1 1 0 1 w0 0
@ 1 1 1 0 . 0
The K-map realization for A > B, A= B and A < Bis given as follows :

Ao
B,B,\_ 00 01 11 10 Ao Aq .,
w o, | (LI, 1u B, B 1 10
: ! ¢ 0| (Mg © 0 0
01] o0 | 0 < 1 1
o] o, (| o 0
1" 0 0 0
- - 1| o o | ()| o
10 0 ) 0 6‘ m 0 0 = @
10 0
o sl Il l

B4+ 4 B B
+ Bl AA,

A=B=A, A By B, + A, A B, B +
Ay A, ByB, +A A BB

Ao A
B, B, 00 01 1 10
) 00 0 0 0 0
01| [1) 0 0 0
g [ 1) o [T
oL 1J| o | o

A>B= A, Byt Ay A B + A BB,
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i 2 and 3.
Circuit Designing is shown in figure 3.61, 3.6

50 )3 i
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A b
el |
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B1

Fig. 3.61.

> o

>

Fig. 3.62.

=X (1, 3, 5, 6) using

N nNputs Variables, g 3 to 8 line decoder may
be used. It is in the sum of the Productg of mintermg my, mg, mg and mg andso -

decoder output D,, .D3’ .Ds and Dy may be QR gated to achieve the desmd -
function. The designing is ag follows -
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Fig. 3.64.

PLE 3.12. Design a full adder with decoder.
n: The output expression for sum and carry is given as

Bt S = S B - oo/ + 010+ 160+
S= XAB+ XAB +XA B +XAB P Y5
C= XAB+XAB+XAB +XAB 01|+ 101+ 110+
The designing is as follows : o 5 6 :
X —A Do
D1_J— >S
A —1B D, —
3:8 Ds
. - Decoder D
4
Ds 1 —
D | C
6
Active —qEN
Low D, _
Fig. 3.65.

EXAMPLE 3.13. Design full subtractor using decoder. _
Solution: The output expression for borrow and difference is as follows :
D= XT7z+XYZ +XY Z+xvZ 9P | ojo (oD (1)
- B= X$Z+ X¥Z + X ¥I+X¥2 S
1-010 2
. B

5.0 XA B —

T-1n v

B D,

C 3:8 D3
Decoder D
4

: Ds D
Active ———qEN
Low D,

Fig. 3.66.
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