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Power optimization of incompletely specified FPRM function
based on approximate logic

YIN Hao-kai, MA Xue-jiao, XIA Yin-shui’
( Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China)

Abstract: The logic synthesis and optimization methods based on accurate logic have been extensively studied.
However, sometimes accurate logic may not be technically needed. As a result, this undesired requirement can
be taken advantage of to synthesize and optimize other key issues. In this paper, an optimization method based
on approximate logic for the Incompletely Specified Fixed Polarity Reed-Muller (ISFPRM) function is proposed.
Firstly, the evaluation model of power consumption based on the two-level logic and the estimation model of
design efficiency aiming at the approximate circuit are established. Then an optimized algorithm based on the
approximate logic ISFPRM function is proposed and implemented in genetic algorithm. The proposed algorithm
is tested under MCNC benchmarks. The experimental results show that under area constraints, every 1%
increase in the error rate of the circuit can achieve power saving by 12% to 18%.

Key words: approximate logic; ISFPRM; polarity search; GA
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