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Design of an Efficient Bit-Parallel Multiplier using Trinomials
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ABSTRACT

Recently efficient implementation of finite field operation has received a lot of attention. Among the GF(2") arithmetic
operations, multiplication process is the most basic and a critical operation that determines speed-up hardware. We propose a
hardware architecture using Mastrovito method to reduce processing time. Existing Mastrovito multipliers using the special
generating trinomial p(x)=x"+x"+1 require m’-1 XOR gates and m* AND gates. The proposed multiplier needs m’ AND
gates and m®+ (#*—3n)/2 XOR gates that depend on the intermediate term xn. Time complexity of existing multipliers is
Tat(l (m=2)/(m—m | +1+ [ log o(m) )Ty and that of proposed method is 7T, +(1+ [ logo(m—1+ [ #/21)1)Tx. The
proposed architecture is efficient for the extension degree m suggested as standards: SEC2, ANSI X9.63. In average, XOR
space complexity is increased to 1.18% but time complexity is reduced 9.036%.
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