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Abstract

This paper presents a constructing theory of variable arithmetic operation systems for computing
multiplications and multiplicative inverses in GF (2™) based on a modulo operation of degrees on
elements in Galois fields. The proposed multiplier is composed of a zero element control part,
input element conversion part, recursive mod (Zm—-l)adder part, and output element conversion
part. And the multiplicative inverse circuit is constructed with an input element conversion part,
inversion circuit, and output element conversion part. These systems can reduce reasonable circuit
areas due to the common use of input/output element conversion parts, and the PLA and module
structure provide a variable property capable of convertible uses as arithmetic operation systems
over different finite fields. This type of designs gives simple, regular, expandable, and concurrent
properties suitable for VLSI implementation. Especially, the multiplicative inverse circuit proposed
here is expected to offer a characteristic of the high operational speed than conventional methods.
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