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Abstract

In this paper, we present a new high-speed parallel multiplier for performing the bit-parallel multiplication of two
polynomials in the finite fields GF(2™). Prior to construct the multiplier circuits, we consist of the MOD operation part
to generate the result of bit-parallel multiplication with one coefficient of a multiplicative polynomial after performing the
parallel multiplication of a multiplicand polynomial with a irreducible polynomial. The basic cells of MOD operation part
have two AND gates and two XOR gates. Using these MOD operation parts, we can obtain the multiplication results
performing the bit-parallel multiplication of two polynomials. Extending this process, we show the design of the
. generalized circuits for degree m and a simple example of constructing the multiplier circuit over finite fields GF(2*).
Also, the presented multiplier is simulated by PSpice. The multiplier presented in this paper use the MOD operation parts
with the basic cells repeatedly, and is easy to extend the multiplication of two polynomials in the finite fields with very
large degree m, and is suitable to VLSI. Also, since this circuit has a low propagation delay time generated by the gates
during operating process because of not use the memory elements in the inside of multiplier circuit, this multiplier circuit
realizes a high-speed operation.

: Finite fields GF(2™), Parallel multiplier, Systolic multiplier, Irreducible polynomial,
Reed-Solomon decoder.
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