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Abstract

According to increment of stage, the speed of changeable stage Carry-increment adder can be close to 0(@)
because the word length which is computed in stage can be lengthened by 1 bit. But the number of stage bits is
increased, fan-out of carry which is inputted in stage is increased. So the speed can be slow. This paper presents a new
carry-increment adder design method to fix the number of fan-outs regardless of the number of stages. By layout
simulation of 37-bit adder, the area can be increased up to 40%, but speed improvement up to 75% can be achieved, by
the proposed method, compared with a conventional method.

Keywords : Increment adder, Fan-out
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II. Carry—Increment adder
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Table 1. Conventional 16 bit CIA computes the functions.
Stagel g(1:0)=g(1)+ p(1)-g(0:0)
g(2:0)=g(2: D)+ p(2:1)-g(0:0)
Stage?2
2(3:0)=g(3:2)+ p(3:2)-g(1:0)
g(4:0)=g(4)+ p(4)g(3:0)
Stage3 g(5:0)=g(5:4)+ p(5:4)-g(3:0)
2(6:0)=g(6:4)+ p(6:4)g(3:0)
2(7:0)=g(7)+ p(7)-g(6:0)
g(8:0)=g(8:7)+ p(8:7)g(6:0)
Staged
2(9:0)=g(9:7)+ p(9:7)-g(6:0)
g(10:0)=g(10:7)+ p(10:7)-g(6:0)
g(11:0)=g(1 D+ p(11)g(10:0)
g(12:0)=g(12:11)+p(12:11)-g(10:0)
Stageb g(13:0)=g(13:11)+ p(13:11)-g(10:0)
g(14:0)=g(14:11)+ p(14:11)-g(10:0)
2(15:0)=g(15:11)+ p(15:11)-g(10:0)
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Table 2. Proposed 16 bit CIA computes the functions.

Stagel |g(1:0)=g(1)+p(1)-g(0:0)

g(2:0)=g(2:1)+ p(2:1)-¢(0:0)
2(3:0)=g(3:2)+ p(3:2)g(1:0)
g(4:0)=g(4:2)+ p(4:2)g(1:0)
g(5:0)=g(5:3)+ p(5:3)g(2:0)
g(6:0)=g(6:4)+ p(6:4)-g(3:0)
g(7:0)=g(7:4)+ p(7:4)-g(3:0)
g(8:0)=g(8:5)+ p(8:5)-g(4:0)
g(9:0)=g(9:6)+ p(9:6)-g(5:0)
2(10:0)=g(10:7)+ p(10:7)g(6:0)
g(11:0)=g(11:7)+ p(11:7)-g(6:0)
g(12:0)=g(12:8)+ p(12:8)-g(7:0)
g(13:0)=g(13:9)+ p(13:9)-g(8:0)
g(14:0)=g(14:10)+ p(14:10)-g(9:0)
g(15:0)=g(15:11)+p(15:11)-g(10:0)

Stage2

Stage3

Stage4

Stageb

E 3 220 H gt Z3
Table 3. The result computed functions after appling

expression (2).

oFet 4(3)2

—_ - 1

g(1:0)=g(1)+ p(1)-g(0:0)

2(2:0)=p(2:1)-g(2:0)+ p(2:1)-g(0:0)
£(3:0)=p(3:2)-(3:0)+ p(3:2)g(1:0)
g(4:0)=p(4:2)-g(4:0)+ p(4:2)-g(1:0)

Stagel

Stage2

g(5:0)=p(5:3)-g(5:0)+ p(5:3)-g(2:0)
g(6:0)=p(6:4)-g(6:0)+ p(6:4)-g(3:0)
g(7:0)=p(7:4)-g(7:0)+ p(7:4)-g(3:0)
g(8:0)=p(8:5)-g(8:0)+ p(8:5)-g(4:0)
g(9:00)=p(9:6)-(9:0)+ p(9:6)-g(5:0)
g(10:0)=p(10:7)-g(10:0)+ p(10:7)-g(6:0)
g(11:0)=p(11:7)-g(11:0)+ p(11:7)-g(6:0)
£(12:0)=p(12:8)-g(12:0)+ p(12:8)-g(7:0)
g(13:0)=p(13:9)-g(13:0)+ p(13:9)-g(8:0)
g(14:0)=p(14:10)-g(14:0)+ p(14:10)-¢(9:0)

g(15:0)=p(15:11)-g(15:0)+ p(15:11)-g(10:0)
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