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Abstract

In this paper, the input-output interconnection method of the multi-valued signal processing
circuit using Perfect Shuffle technique and Kronecker product is discussed. Using this method, the
design method of circuit of the multi-valued Reed-Muller expansions (MRME) to be used the
multi-valued signal processing on finite field GF(pm) is presented. The proposed input-output
interconnection method is shown that the matrix transform is efficient and that the module
structure is easy. The circuit design of MRME on GF(pm) is realized following as; 1)
contructing the basic gates on GF(3) by CMOS T gate, 2) designing the basic cells to be
implemented the transform and inverse transform matrix of MRME using these basic gates, 3)
interconnecting these cells by the input-output interconnection method of the multivalued signal
processing circuits. Also, the circuit design of the multi-valued signal processing function on GF(3?)
similar to Winograd algorithm of 3x3 array of DFT (discrete fourier transform) is realized by
interconnection of Perfect Shuffle technique and Kronecker product. The presented
multi-valued signal processing circuits that are simple and regular for wire routing and possess the
properties of concurrency and modularity are suitable for VLSI.
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