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Abstract

Utilizing dual basis, normal basis, and subfield representation, three different finite field
muitipliers are presented in this paper. First, we propose an extended dual basis multiplier based on
Berlekamp’s bit-serial multiplication algorithm. Second, a detailed explanation and design of the
Massey-Omura multiplier based on a normal basis representation is described. Third, the
mu.tiplication algorithm over GF(2") utilizing subfield is proposed. Especially, three different
multipliers are designed over the finite field GF(24) and the complexity of each multiplier is
compared with that of others. As a result of comparison, we recognize that the extended dual basis
multiplier requires the smallest number of gates, whereas the subfield multiplier, due to its
regularity, simplicity, and modularlity, is easier to implement than the others with respect to
higher (m =>8) order and m/2 subfield order.
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