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( Efficient polynomial exponentiation in GF(2"™) with a trinomial using
weakly dual basis )
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Abstract

An exponentiation in GF(2™) is a basic operation for several algorithms used in cryptography, digital signal processing,

error-correction code and so on. Existing hardware implementations for the exponentiation operation organize by
Right-to-Left method since a merit of parallel circuit. Our paper proposes a polynomial exponentiation structure with a
trinomial that is organized by Left-to-Right method and that utilizes a weakly dual basis. The basic idea of our method is
to decrease time delay using precomputation tables because one of two inputs in the Left-to-Right method is fixed. Since
T, (squarer time delay)+ T, ,(multiplier time delay) of our method is smaller than 7, of existing methods,

sgr

our method reduces time delays of existing Left-to-Right and Right-to-Left methods by each 17%, 10% for 2™ +xz+1
(irreducible polynomial), by each 21%, 9% for ™ +z*+1(1 < k< m/2), by each 15%, 1% for "™ + ™41,
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