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ABSTRACT

In this paper, we present (wo systolic arrays for computing tmultiphcations m GF(2™) geneiated by an
wreductble all onc polynomial (AOP) The proposed two systolic atrays have parallelan parallcl-out structure The
fust systolte maltiplier has aica complexity of O0n®) and tme complexity of (1) In other words, the multiplier
conststs of m{m+1)/2 1dentical cells and produces multiplication 1esults at a rate of one every 1 clock cycle, after
an mitial delay of mf2+i cycles Comparcd with the previously proposed related multiplier usmg ACP, our design
has 12 percent ieduced haidwarc complexity and 50 peicent reduced computation delay time The other systolic
multipliel, designed for cryptographic apphcations, has arca complexity of O(m) and time complexity of O(m),
1¢, 1t 15 composed of m+1 1dentical cclls and produces multipheation results at a rate of one every mf2+1 clock
cycles Compared with other hnear systolic multipliers, we [md that our destgn has at least 43 peicent reduced
hardware complexity, 83 peicent reduced computation delay time, and has twice Iugher throughput rate
Furthermaote, since the proposed two archiccturcs have a ligh iegulanty and modulanty, they are well suited to
YLSI mmplementations Thercfore, when the proposed architectutes ate used for GF(2™) applicauons, onc can

achieve maximum throughput performance with least hardwale requirements
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