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Searching the Best Polarity for Low Power Dissipation Based on XNOR/ OR Logic
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Abstract: A new algorithm based on XNOR/OR logic for searching the best polarity for low power dissipation has been
proposed, by nvesigating the XNOR/ OR lo gical expression, the propagation algorithm of signal pobability and the polarity conver
sion algorithm. Since the cos¢ function in this algorithm includes the power and the area, both of the power and the area can be optr
mized simultaneously. The results of testing ten circuis from MCNC Benchmark show that this algorithm is very effective to search
the bes polarity: the XNOR/OR circuits under the polarity searched by this algorihm have achieved average power saving and area
saving, 68 4% and 34. 2% , respectively, compared with those circuits under polarity O.
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( TotalCost < Mini_ TotalCos ), Mini_ GNU C P IV2. 4GHz 256M
SACost Mini - AreaCos Mini_ TotalCost ~ Bes - Polarity , 10  MCNC Benchmark
; Mini_ SACost Mini_ AreaCost Mini_ Total- XNOR/ OR
Cost  Bes _ Polarity. 2 20 :0.14,0.82,0.31, 0. 03,
No_ of_ Total_ Terms: the mumber of total terms, it s equal to 2" 0.30,0. 72,0.59,0.95, 0.42, 0.93, 0. 63, 0. 32, 0. 68, 0. 22,
begin: 0.42,0.57,0. 69,0.75, 0. 19, 0. 18, 1
FFT(0); // obtain the XNOR/ OR expansion with polarity 0
XNOR- OR- Power- Model() ; ( ' XNO;){/ O];(NOR/ OR )
TotalCost= proportion* SACost+ ( 1- proportion) * AreaCost;
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( ( 7 ) Saveg,% = S%TO%PX 100% (9)
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Mini_ TotalCost= TotalCost;
Mini_ SACost= SACost; Savey,,, % = /m%jre‘wx 100% (10)
Mini_ AreaCost= AreaCost; 0
] 10 ,
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End algorithm
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C ,  Linux 68.4% 34.2%.
1 XNOR/OR
Circuit | Tnputs Polarity 0 ' Best Polarity Save (% ) Time(s)
SAo Area o xnor/ or) Polarity S gp Areapp( xnor/ or) A Area
squar 5 5 11. 32 14/31 23 0 64 3/5 A 4 .2 ~0
inc 7 16. 59 20/43 2 497 11/26 70. 0 41.3 ~0
wn 1 7 18. 24 18/42 89 253 11724 8. 1 41.7 ~0
rd84 8 21. 74 36/28 190 10. 64 29/28 511 10. 9 ~0
sqrt8 8 14. 38 24/77 R 11. 84 23/ 68 17. 1 9.9 0. 03
9sym 9 127.29 210/546 369 17. 56 171/ 464 8. 2 16. 0 0.29
clp 9 55. 80 116/442 436 8 63 85/356 .5 21.0 0.21
ex 1010 10 118. 50 486/2010 28 6l. 30 440/ 1878 8.3 7.1 3.78
sa02 10 5.96 116/602 6 1. 06 51/315 .2 49.0 0. 99
1481 16 25.79 39/68 26214 916 11/28 64. 5 63. 6 4.74
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