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A half-adder can also be realized in universal logic by using either only NAND gy(es Oror
NOR gates as shown in Figures 4.4 and 4.5 respectively. 4

NAND logic
S=AB+AB=AB + AA + AB + BB
=A(A + B) + B(A + B)

=A-AB+B- AB
=A-AB-B-AB
C=AB= AB
A-AB
A B — '
B : ' S
B.AB
B o

Figure 4.4 Logic diagram of
NOR logic ng only 2-input NAND ¢

S=AB+KB=AE+AK+KB+BE

=AA+B)+B(X + )
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= (A +B)(A + B)

=A+B+A+B
C=AB=AB=A +B

A

B
A : S
B—1 B

Figure 4.5 Logic diagram of a half-adder using only 2-input NOR gates.
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NAND logic
We know that

A@B=A. }_\_ﬁ B. A_B—
Then

- ,
S=A®BOC,=(AGB).(A®B)C, -C, (A®BIC.

Scanned with CamScanner



Con=C(A®B)+AB=C, (AD B)- AB
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Figure 4.9 Sum and carry bits of a full-adder using AOI logic.
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C,(A®B)
Ca cm-
AB
Figure 4.10 Logic diagram of a full-adder using only 2-input NAND gates.
NOR logic
We know that
A®B=(A+B)+A+B
Then

 G-A®B®C,=(A®B)+C, +(A®B)+Ci,

2 & ;ABQCin(A@B)=K+E+Em+A@B
out . : v a2 5 -
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Figure 4.11 Logic diagram of a full-adder using only 2-input NOR gates.
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