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Abstract. Area and SER ( Soft Error Rate) evaluation models at logic level are proposed for area and reliability opti-
mization of MPRM ( Mixed-Polarity Reed-Muller) circuits, the trade-off between area and reliability is achieved by using
Pareto dominance based multiobjective optimization. The area is computed by decomposing the XOR part of MPRM circuit
as trees of XOR gates and counting in XOR gate sharing among multiple outputs. The SER is computed by using signal
probability and fault propagation techniques,and taking into account the logic masking effects and correlations among signals
in the circuit network. Based on the proposed area and SER evaluation models, the Pareto optimal set for area and SER of
MPRM circuit is obtained by using polarity optimization method with Gray code based exhaustive search strategy,the final
solution is selected by using a metric called efficiency factor. Experimental results by using a set of benchmark circuits from
MCNC show that,in comparison with the MPRM circuits with minimized area, the selected MPRM circuits have improved
reliability with less area overhead.
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clip 9/5 16 870 0.324192 878 0.304421 47.86 0.92 6.10
cm85a 11/3 6 426 0.284038 490 0. 190051 162.35 15.02 33.09
emlS1a 12/2 134 54 0.305556 54 0.305556 362.34 0.00 0.00
eml52a 11/1 80 46 0.391304 46 0.391304 24.31 0.00 0.00
eml62a 14/5 37 142 0.356211 153 0.328457 2041. 14 7.75 7.79
eml38a 6/8 6 66 0.433712 66 0.433712 0.10 0.00 0.00
conl 7/2 12 60 0.509375 63 0.473214 0.20 5.00 7.10
cu 14/11 12 153 0. 189645 153 0. 189645 3241.81 0.00 0.00
x5 8/63 17 1222 0. 640804 1227 0.582416 39.06 0.41 9.11
f51m 8/8 13 276 0.469599 288 0.446777 2.82 4.35 4.86
inc 7/9 5 280 0.434263 299 0.400136 1.21 6.79 7.86
misexl 8/7 15 114 0.478618 117 0.451923 1.67 2.63 5.58
rdS3 5/3 10 74 0.628378 74 0.628378 0.03 0.00 0.00
rd73 7/3 10 302 0.524834 336 0.459077 0.94 11.26 12.53
rd84 8/4 16 550 0. 489205 606 0.429971 6.50 10. 18 12.11
sa02 10/4 13 591 0.268870 601 0.254127 109.71 1.69 5.48
squt8 8/4 30 153 0.481107 159 0.453715 1.99 3.92 5.69
3 12/1 19 1594 0.274859 1677 0.230387 454.04 5.21 16.18
X2 10/7 46 109 0. 400659 111 0.382461 24.39 1.83 4.54
ZAml 7/4 14 138 0. 528986 138 0. 528986 0.54 0.00 0.00
tmp 6/1 8 66 0.494318 71 0.441901 0.04 7.58 10. 60
&2 cm85a iy Pareto BTG &
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" 0269231 s e o o Bt ng MPRM, 1T LLF| FIAS [R B9 MPRM o 5 45 #) 5k
: : : : #47 MPRM HL % A~ H AR 47 R k. o 1 ke fi ik
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474 ] 0.246835 1.27 13.10 1.16 MR I X 2 BRI & 2 0 H B A SUR 4
482 | 0.241442 13.15 15.00 1. 14 gL T MPRM Hi 4544, 45 1 7 MPRM H %1 AL &
490 | 0.190051 15.02 33.09 2.20 BERUFD SER f# A PR A Y, {8 B Pareto S e A &2 il
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