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apla 10 954 367.04 942 318.81 940 29891 1.49 22.80 0.21 6.66
clpl 11 90 19.46 90 16.25 90 12.74 0.00 52.77 0.00 27.57
newcond 11 7624 1629.37 8284 1806.53 6820 1430.51 11.79 13.90 21.47 26.29
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newtpla 15 11151 1876.30 9673 1589.82 8458 1342.35 31.84 39.78 14.37 18.44
pml 16 177 54.61 170 51.32 170 49.62 4.12 10.06 0.00 3.42
cml63a 16 1223 323.38 1176 355.54 1135 307.40 7.75 5.20 3.61 15.66
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Area and power optimization for ternary FPRM circuits
based on DNSGA-II algorithm

WANG Ming-bo', WANG Peng-jun'’, FU Qiang'?, ZHANG Hui-hong'
( 1.Institute of Circuits and Systems, Ningbo University, Ningbo 315211, China;
2.College of Science & Technology, Ningbo University, Ningbo 315212, China )

Abstract: Taking the minimum area and power of ternary FPRM circuits as objectives, a Differential
Non-dominated Sort Genetic Algorithm II (DNSGA-II) is proposed. Firstly, in DNSGA-II algorithm, the
differential evolution strategy is introduced. The individuals are randomly selected from population to produce
mutation groups by Gaussian mutation. And some individuals are selected from the mutation group and Pareto
non-inferior group as the parents to generate offspring group by binomial crossover, which maintain the diversity
of the algorithm. Secondly, combined with the polarity conversion technique and the low power technique,
DNSGA-II will search the best polarity from the ternary FPRM circuits to optimize the circuits area and power.
Finally, the PLA format MCNC Benchmark circuits are put to test to verify the effectiveness of DNSGA-II, and
the result shows that the average saving of power and area achieves 19.53%, 15.08% and 9.01%, 6.05% in
comparison with GA and NSGA-II respectively.

Key words: differential non-dominated sort genetic algorithm II; ternary FPRM circuit; polarity search; low
power technique



