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ABSTRACT

In this paper, we present two systolic arrays for computing multiplications in GF(2™) generated by an
irreducible all one polynomial (AOP). The proposed two systolic arrays have parallel-in parallel-out structure. The
first systolic multiplier has area complexity of O(n®) and time complexity of O(1). In other words, the multiplier
consists of m(m+1)/2 identical cells and produces multiplication results at a rate of one every 1 clock cycle, after
an initial delay of m/2+1 cycles. Compared with the previously proposed related multiplier using AOP, our design
has 12 percent reduced hardware complexity and 50 percent reduced computation delay time. The other systolic
multiplier, designed for cryptographic applications, has area complexity of O(m) and time complexity of O(m),
ie., it is composed of m+1 identical cells and produces multiplication results at a rate of one every mf2+1 clock
cycles. Compared with other linear systolic multipliers, we find that our design has at least 43 percent reduced
hardware complexity, 83 percent reduced computation delay time, and has twice higher throughput rate.
Furthermore, since the proposed two architectures have a high regularity and modularity, they are well suited to
VLSI implementations. Therefore, when the proposed architectures are used for GF(2™) applications, one can
achieve maximum throughput performance with least hardware requirements.
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