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Abstract

In this paper a new architecture of 24-bit two’s complement adder is designed by using
RB(Redundant Binary) arithmetic which has the advantage of CPF(Carry-Propagation-Free). A
MPPL(Modified PPL) XOR/XNOR gate is applied to improve a TCZRB(Two’s Complement to RB
SUM converter) speed and to reduce the number of transistors, and we proposed two types adder
which used a fast RB2TC(RB SUM to Two's Complement converter). The property of two types
adder is followings. The improvement of TYPE 1 adder speed is archived through the use of
VGS(Variable Group Select) method and TYPE 2 adder is through the use of a 64-bit GCG(Group
Change bit Generator) circuit and a 8-bit TYPE 1 adder. For 64-bit, TYPE 1 adder can be expected
speed improvement of 23.5%, 25.7% comparing with the CLA and CSA, and TYPE 2 adder can be
expected 41.2%, 45.9% respectively. The propagation delay of designed 24-bit TYPE 1 adder is 1.4ns
and TYPE 2 adder is 1.2ns. The implementation is highly regular with repeated modules and is very
well suited for microprocessor systems and fast DSP units.
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Bit| Technology |Delay(ns)| Area(um im)
Refl8] | 32 |05m BICMOS| 17
Ref[9] | 16 | 1.5m CMOS 12.2
Ref [10] | 32 12.2 2369 %611
Ref[11] | 16 | 15um CMOS 2% 536X53%6
Ref[12) | 32 | 0.9m CMOS 31
Ref[13] | 32 | 1.2tm CMOS 74 1704 X 1580
Ref[14] | 16 | 2um BICMOS 20 184713
Ref[15] | 32 | 0.25um CMOS 15 2160 X 260
Refl16] | 32| 3mm CMOS 20 1107 X 1107
Refl17] | 32 | 1.2:m CMOS 21
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