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Karnaugh-based Reversible Logic Circuit Synthesis Algorithm for 3-bits
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(School of Computer Science and Engineering , Southeast University, Nanjing 210096, China)?

Abstract This paper presented a new algorithm of reversible logic synthesis based on Karnaugh map. This algorithm
can solve reversible logic synthesis with garbage bit very fast. Most of the specific reversible logic gates have some gar-
bage bits. It is very difficult to synthesize the reversible logic circuit with garbage by using the classical algorithms
which are true table algorithm, permutation group algorithm and etc. The problem is that it is hardly to get the overall
situation which the classical algorithms must need. The algorithm proposed in this paper does not care the overall situa-
tion and synthesizes every output variable respectively based on the feature of Karnaugh map. The algorithm of reversi-
ble logic synthesis based on Karnaugh map divides all the three-bits-reversible-logic-circuits to five equivalence classes
based on contiguity of Karnaugh map. Then the algorithm calculates every equivalence class respectively and synthesizes
the reversible logic circuit with garbage bits in constant time.
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