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Abstract

We have designed a high speed and low power 16bit—-ELM adder with variable-sized cells
utilizing the fact that the logic depth of lower bit position is less than that of the higher bit position
in the conventional ELM architecture. As a result of HSPICE simulation with 0.8m single-poly
double-metal LG CMOS process parameter, our 16bit~-ELM adder with variable-sized cells shows
the reduction of power—-delay-product, which is less than that of the conventional 16bit-ELLM adder
with reference-sized cells by 19.3%. We optimized the design with various logic styles including
static CMOS, pass-transistor logic and Wang’s XOR/XNOR gate. Maximum delay path of an ELM

adder depends on the implementation method of S cells and their logic style.
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Bit Position
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Fig. 2. Computed signals in ELM adder
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Table. 1. Simulation results of 16bit-ELM
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Power
delay L Input
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a - 0001H
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Table. 2. Simulation results of 16bit-ELM

adder with variable-sized cells

E:

level sum delay disi?:aion m‘t

(ns) @ stimulus

0 | s | omes 0ozm | o %I:I
1| s | o9 oz | * g}i
2 S 139 1232 : %ﬁ
s | 19145 1.934 : %ﬁ

S 2005 2921 2 g))g;g

3 S5 2489 3884 : géﬁ,g
s | 260 4902 ; gﬁ

s | 250 5917 ;g&%ﬁ

S 2910 753 ;‘; (;?Fg;

S 233 8605 1?:: %

Se | 247 9704 ;‘f (;';)OF?}II

su | 2 1110 ;‘; %

4| s, | 2635 1255 s; gﬁ'ﬁéﬁi

Se | 2470 1391 ;;g,?l;;l

Se | 26 1540 ;‘; ;ﬁ;

Ss | 2590 1694 ;;%

Cout | 251% 1860 | :Pf?é%
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Table. 3. Performance  comparison  between
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PDP
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(%)
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