HHARERE ® X
H18% H23%, 2008. 4

Equally Spaced 7]2Fc}s}A] 7jdle] §-& 3|9l

ojZ A v E-FE FAI7]

ols 4" Fg AT, 89
1

11E1EH§.FE b S el oz ke pR TNl 3oT 2*“'?;‘,“1 st

Efficient Bit-Parallel Multiplier for Binary Field Defined by
Equally-Spaced Irreducible Polynomlals

Ok Suk Lee', Nam Su Chang', Chang Han Kim* , Seokhie Hong'

'Graduate School of Information Management and Security, Korea University, “Semyung University
2 %

F3A GFQ™Y fA4E T3] A /AN FA4718 BgA e QS vIAT olFd4] AFEHE o] ST
FA7 e BEY A wEA AT § e EAE o] 43l AZL-37Y trade-off§ EEA o E AlFgct. wEhA]
oJEFHG o] 43 7|&] FAE= o2 7AE 18 A7 R A7) Bats A 284S Ak 37t B3 et
wo] Eojuhe A& JhAld B e i 2 odibe] wol ARtk & 7l Left-to-Right 3l

A F7o AR AZ-EL BAE A E8AS R MRS v EHE FAE A Aljkske FA7] e
T+ ([ logym 1 )Ty A7t BAZE & (2m—1)(m+s) 27 BAEE 273l ESP(Equally Spaced Polynomial) 7}fc}a}
A] 7]ube) 7]& S EEH FA719) vl T BREE 2(ms + s) S, ARHEE T,+ ([ logy(m+s) 1) TyollA]
T 4+ ( | log ym1)T = AA2HCh( 72708 siEel] 1718 £ AND Al°|E AL, 7 ,:27028] j1He| 1749] &3
XOR AI°|E AZ}olw m:ESP7|eF thdkAl Xbp 5: ESP7|oF vldhA]e] Zpgle| Al 71A)

ABSTRACT

The choice of basis for representation of element in GF(2™) affects the efficiency of a multiplier. Among them,
a multiplier using redundant representation efficiently supports trade-off between the area complexity and the time
complexity since it can quickly carry out modular reduction. So time of a previous multiplier using redundant
representation is faster than time of multiplier using others basis. But, the weakness of one has a upper space complexity
compared to multiplier using others basis. In this paper, we propose a new efficient multiplier with consideration that
polynomial exponentiation operations are frequently used in cryptographic hardwares. The proposed multiplier is suitable
for left-to-right exponentiation environment and provides efficiency between time and area complexity. And so, it has
both time delay of 7,+ ([ logym ] )T, and area complexity of (2m—1)(m+s). As a result, the proposed multiplier
reduces 2(ms+ s*) compared to the previous multiplier using equally-spaced polynomials in area complexity. In addition,
it reduces 7,+( [logym+s]1 )Ty to T,+(]logym ] )7y in the time complexity.(7,:Time delay of one AND gate,
T . Time delay of one XOR gate, #;:Degree of equally spaced irreducible polynomial, s:spacing factor)

Keywords : bit-parallel multiplier, redundant representation, Left-to-Right exponentiation, Equally spaced irreducible
polynomial
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