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Abstract

In H/W implementation for the finite field, the use of normal basis has several advantages, espécially, the optimal
normal basis is the most efficient to H/W implementation in GF(2™). In this paper, we propose a new, simpler, parallel
multiplier over GF(2™) having a Gaussian normal basis of type k, which performs multiplication over GF(2™ in the
extension field GF(2™) containing a type-I optimal normal basis. For k=246 the time and area complexity of the
proposed multiplier is the same as tha of the best known Reyhani-Masoleh and Hasan multiplier .
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a) g=1 ¢1 4% :'m AND gate 281
(k+1)(m—1)/2+1 XOR gate.

2)' g=0 A A% : (m+1)/2 AND gate, 283
(k+2)(m—1)/2+1 XOR gate.

b) Ty +(14log, P Tx, T4 € AND delay, Ty &
XOR Delay o]t}.
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XOR gate.
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3m — 4 XOR gate.
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Table 1. Comparison of Sequential Multipliers for type k Gaussian Normal Basis(l’ is defined in 7V.1).

Multipliers #AND #XOR Critical Path Delay
MO (8] Cn < (Cy—1) T4+ [log, (mk) )Ty
Agnews [7) m ‘ < Cy T+ (14 [log,k )Ty
Reyhani-Maso | General m S(Cy+1)2+m2) | Ty+ 1+ [logy (k+1)]Tx
ehand [TypeIV| —m (5m—17)/2 T +4Tx
Hasan[13](g=1)| Type X m (11m —73)/2 T +5Ty
Reyhani-Maso | General (m+1)/2 = (Cy+2m-1)2 Ty+ (1+ [log, (k+1)]Tx
ehand [TypeIV| (m+1)2 Im—4 Ty+4Ty
General m <m+(k-1)(m—1)2 < Ty +[log,k| Ty
Kwon's .
[10?" Type IV m (5m —3) 2 T,+3Ty
Type X m (11m-9),2 T,+5Ty
General m < k+1)m-1)2+1 < Ty +(1+{log, ) Ty
AR
Ax71(g=1) Type VI m (5m —7)/2 T,+3Ty
Type X m (11m —173) /2 Ti+4Ty
o General | (m+1)2 | < (k+2)(m=1)2+1 < T+ (1 +[log, ') Ty
A Q&
A7) (g=0) | Tvee IV (m+1)/2 3m—4 T,+3Ty
Type X | (m+1)2 6m — 37 . T +4Ty
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XOR gate.
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