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A half-subtractor can also be realized using universal logic—either using only NAND gates
rusing only NOR gates—as shown in Figures 4.14 and 4.15 respectively.

NAND logic

d=A®B=A-AB-B-AB

b= AB =B(A + B)=B(AB) = B- AB

}A_B.

—_—

] e reeds e

Figure 4.14 Logic diagram of a half-subtractor using only 2-inpu

t NAND gates.

b
!0[{ logi{'

d=A®B=A§+KB=AE+B'B+KB+AA
-=B(A+B)+AA+B)= B+A+B+A+A+B
— —p)
d=AB=AA+B)= AA+B)=A+(AY

Scanned with CamScanner



) > > >

Figure 4.15 Logic diagram of a half-subtractor using only 2-input NOR gatgg

Scanned with CamScanner



The full subtractor can also be realized in universal logic using either only NAND gates or

only NOR gates as shown in Figures 4.18 and 4.19 respectively.

NAND logic

d=A®B @bit (A®B)®b, =(A ®B)A @B)b, - b,(A @ B)b;

b=AB+b(A®B)= AB +b,(A ®B)

= AB-b;(A ® B)=B(A + B) - b;(b; + (A ® B)]

e
‘D DD
)

T
}{}b

Figure 4.18 Logic diagram of a full-subtractor using only 2-input NAND gates.

NORlogic :
d=A®B@®b,=(A®B)®D,

— (A®B)b, +(A®B)b;
= [(A ® B) + (A ® B)b; 1[b; +(A®B)b;]
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= (A@B)+ (A ®B)+b, +b; +(A®DB)+b

= (A@®B)+(ADB)+Db, +Db; +(ADB)+b;
b= AB +b(A®B)
=AA+B)+(A@B)[(A®B)+b]

= A+(A+B)+(A@®B)+(A®B)+b;

i

A —
B_‘ ‘D

D
T

Figure 4.19 Logic diagram of a full subtractor using only 2-input NOR gates.
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