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Area optimization using Majority logic gate mapping

WU Da-bin, WANG Lun-yao", XIA Yin-shui
( Faculty of Electrical Engineering & Computer Science, Ningbo University, Ningbo 315211, China )

Abstract: An area optimization algorithm for logic circuits using 3-inputs Majority logic gate (M gate) and
inverter mapping is proposed in this paper. By cutting the AIG with a data structure for logic circuit into

sub-AlGs, searching the patterns in sub-AIGs which is suitable for M gate mapping and replacing the “AND”
nodes with M nodes, the algorithm converts an AIG to an MIG (Majority-Inverter Graph). Furthermore, by
employing the @ and ¥ rules, a more compacted MIG with fewer nodes is obtained, which facilitates further

area reduction. The proposed algorithm is implemented in C programming language and tested under MCNC
benchmarks. The experimental results show that compared with the result of ABC, the average area reduction of
the tested circuits is about 12% using the M gates mapping.

Key words: Majority logic gate; mapping algorithm; logic optimization



