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Study on Construction of Multiple-Valued Logic Circuits Based on
Reed-Muller Expansions

Hyeon-Kyeong Seong’

ABSTRACT

In this paper, we present a method on the construction of multiple-valued circuits using Reed-Muller Expansions(RME). First, we
discussed the input-output interconnection of multiple-valued function using Perfect Shuffle techniques and Kronecker product and designed
the basic cells of performing the transform matrix and the reverse transform matrix of multiple-valued RME using addition circuit and
multiplication circuit of GF(4). Using these basic cells and the input-output interconnection technique based on Perfect Shuffle and
Kronecker product, we implemented the multiple-valued logic circuit based on RME. The proposed design method of multiple-valued RME
is simple and very efficient to reduce addition circuits and multiplication circuits as compared with other methods for same function
because of using matrix transform based on modular structures. The proposed design method of multiple-valued logic circuits is simple
and regular for wire routing and possess the properties of concurrency and modularity of array.
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