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A Power Reduction Method for CMOS Circuits Using a Super Sets
of Functions

Tadashi Seko

This paper presents a new method to reduce the power consumption of CMOS circuits using a super

set of functions. The new method extends the concept of a compatible set of permissible functions and applies

a transduction method based on the extended concept which transforms CMOS circuits as many times as

possible. The experimental evaluations using MCNC benchmark circuits show the superiority of the pro-

posed approach.
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DEBRRR R
EEZ | 57— N (%) | R (%) | (%) | BB% | 7— F& (%) | ik (%) | (%)
9symml 25.30 19.00 | 32.04 cu 16.33 22.41 | 41.86
C17 0.00 0.00 0.00 decod 4.55 1.39 | 10.04
C432 35.64 29.47 | 32.86 | example2 16.96 11.21 | 28.13
alu2 24.30 7.62 | 31.68 f51m 52.94 51.99 | 56.14
apex7 24.89 19.23 | 27.66 frgl 34.86 32.03 | 35.83
bl 33.33 40.74 | 41.38 lal 33.05 39.34 | 50.58
b9 26.96 25.42 | 32.32 | majority 0.00 0.00 7.13
c8 26.51 26.93 | 35.72 mux 46.74 37.08 | 43.10
cc 12.07 20.63 | 33.62 parity 18.67 0.00 7.72
cht 16.38 18.39 | 20.91 pcle 10.96 -12.40 | 22.46
cm138a 5.26 -4.44 | 30.36 pcler8 16.85 -9.32 | 22.19
cm150a 34.72 28.57 | 31.77 pml 20.51 26.88 | 36.73
cmlbla 35.29 30.16 | 31.12 sct 38.54 46.40 | 54.67
cml152a 0.00 0.00 0.00 tcon 28.07 26.97 | 27.81
cml162a 13.33 -2.38 | 16.07 term1 66.48 67.38 | 75.02
cml163a 23.26 7.50 | 20.90 ttt2 39.71 46.44 | 51.76
cm42a 19.05 2.27 | 17.42 unreg 0.00 -1.33 | 2.89
cm82a 21.43 12.50 | 19.61 vda 34.92 40.33 | 55.36
cm85a 13.51 0.00 | 37.31 x1 31.39 33.52 | 44.42
cmb 50.00 36.67 | 55.03 X2 34.09 35.85 | 41.13
count 14.69 -7.72 | 16.91 z4ml 56.06 56.35 | 58.97
] 31.94 25.18 | 20.55
DIERTEORNEER CCHB]IE Y 51H)
ERE | 57— N (%) | Bl (%) | 0,(%) | BB | 7— MR (%) | & (%) | 9,(%)
9symml 16.00 -2.75 21.14 cu 11.11 6.03 | 20.83
C17 0.00 0.00 0.00 decod 3.70 1.39 2.73
C432 24.38 30.38 | 30.57 | example2 12.40 11.74 | 23.92
alu2 46.76 33.20 | 42.92 f51m 57.82 54.01 57.46
apex7 21.45 18.18 | 21.67 frgl 27.01 16.30 37.74
bl 23.53 38.46 | 28.90 lal 23.78 35.19 36.36
b9 12.34 12.82 18.49 | majority 0.00 -5.00 0.57
c8 22.28 25.29 | 25.83 mux 45.13 39.89 | 50.75
cc 1.35 0.00 4.47 parity 15.38 0.00 10.66
cht 13.98 17.70 17.29 pcle 22.34 10.77 | 28.02
cm138a 8.00 11.11 11.48 pcler8 18.64 8.64 | 23.63
cm150a 26.88 21.80 | 31.99 pml 9.09 11.83 15.43
cmlbla 26.09 25.40 | 30.93 sct 26.55 39.55 | 37.99
cml52a 11.43 -4.44 14.19 tcon 24.24 29.63 | 25.32
cml62a 8.47 -4.76 9.00 terml 60.71 64.57 | 72.41
cml163a 20.34 13.75 | 27.90 ttt2 27.71 30.96 | 36.13
cm42a 0.00 0.00 0.00 unreg 0.00 0.00 0.00
cm82a 15.15 14.58 16.02 vda 12.58 15.69 16.34
cm85a 12.24 10.26 | 23.79 x1 17.15 16.09 | 29.17
cmb 18.97 12.22 | 37.68 x2 16.67 15.53 19.32
count 11.73 3.32 9.39 z4ml 49.32 50.00 | 50.74
] 24.27 19.59 | 17.37




