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A Method for Improving Combinational Circuits using
Simple Disjunctive Decompositions

Hiroshi SAWADA, Shigeru YAMASHITA and Akira NAGOYA

NTT Communication Science Laboratories
2-4 Hikaridai, Seika-cho, Soraku-gun, Kyoto 619-0237, JAPAN
Fax: 0774-93-5273
Tel: 0774-93-5285
E-mail: {sawada, ger, nagoya}@cslab.kecl.ntt.co.jp

Simple disjunctive decomposition f(X,Y) = h(g(X),Y) is a special case of a functional de-
composition, which offers an optimum circuit structure for a single-output logic function. This
paper presents a method for improving combinational circuits by applying the above decom-
position when exists in a function f represented by a given multi-input single-output circuit
F. We can easily construct new circuits G and H that represent the new functions g and h, re-
spectively, by assigning constant values to some inputs in the original circuit F'. Experimental
results show that the proposed method is very effective as a preprocessor for a combinational
circuit optimization program.

logic function, functional decomposition, simple disjunctive decomposition,
combinational circuit, multi-level logic circuit
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