27% $H1y
20104F 1 H

W FESIHEN
MICROELECTRONICS & COMPUTER

Vol.27 No.1
January 2010

BT GF(2™) LB i £k R 'R S

MR, RBRAL,RTH, X 4
(L¥A% BB FHRSH KO, LE 200072)

B ELUHTHESSENEZNARSR EXAMRE N EHAIBAEY S RALBE 4K, UK
FREHE FHXO RAMBER, R TREFREE, AN ELHE RAMEH, METALENTY 8. &
R it A VerilogHDL 3 % 1 & # 3t L&, % synopsys DC Z~ 2007 03 solaris9 T4 F & L+, % T chartered 0. 35 CMOS
WA E,SOMHz 4 R T &4 & R4 4 18657 1.

XER: WHG ;AR KE; X o RAM

TENES: TNG XWKRIAES: A XE4HS: 1000 — 7180(2010)01 — 0090 — 04

Implementation of Scalar Multiplication Based on GF(2™)

CHEN Guang-hua, ZHANG Xiao-li, ZHU Jing-ming, LIU Ming
(Microelectronic R & D Center, Shanghai University, Shanghai 200072, China)

Abstract: The implemention of scalar multiplication is described in the paper. The efficiency of module multiplication is
improved by the combination of the multiplication process and the reduction process. Double interface RAM is used to ac-
celerate the speed of data access. The capability of expansion is enhanced by the reserved RAM. The scalar multiplication
module is synthesized with a library of synopsys DC Z— 2007 03 solaris9 0. 35 CMOS — technology and the result is about

18657 gates.
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(1) ¢ = 03

(2) if(c[232] = 0)
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BWA:a € GFQ2™)\ {0} ,BRAZTRX f(z)

Hiti:a — 1 mod f(x) :

K.

(D) b1, 0, u<~a,v<f;

2) u#1HB vF#1;

DUzl udo

u<u/z;

ifx | bthenb<5b/x;

else b <= (b + f)/x;

@lfx|vdo

v<—v/T;

if x| ¢ then c < c/x;

else c<—(c+ f)/x;

@ If deg(w) > deg(wv)

u=u+v,b=05b+c;

elsev=u+v,c=5b+c;

(3) If wu = 1, inverse = b;

else inverse = c.

MAIA B LB, HeAN «[0] 2E
K 0,74 0 MFATA BN, BT RAIN 6[0] BE
90,0 0 MBATABEAE, B0 1 NS p R
ERTABERE, XHEARIEEE «[0] F 150R;
EE I o[0] BE N 0,350 0 M ABRMAE, #
ToRAIMT c[0) RN 0,7 O MBATHBERLE, AR
155 p MRBRE BT EBRE, SN REE
Z o0 MIGHRRBFHE v 5 v K/, 2 deg(u) >
deg{v)u=u+v,b=0b+c,FEMv=u+o,
¢ = b+ o; EHEREBRIN (0] AN IRFHRIT T
T A9ERE, B3 u 8 1 inverse (3R BME R 6 B ET
AR inverse R BIEN ¢ WIMRT{E.
3.3 AmFERNETR

Wit eh, AN A A RAERASHLA R T, s

=S UM B I R TR,
FI5 BT AR ST . HBAE R AN 4 B

_mia _m ECC-ADD
Y
X‘ . . X3
- mj/ {Inverse] _JMultiplier Multiplier}
m 2
T
e X, xJ
. Muitiplier] z
X, ui
- ECC-Double
i X, (D
L DT Multiptier (j —~
" ] i
[Multiptier] O
X,
s s
2 Contro!l Unit R

B4 A EILHIER

RN SEBR R A 45 ] 88 5T (Control Unit) 18 B
Tz Mz, BB G RAE BB (Inverse) £
WABATIEE, HERE 5 A 5, WRBGRER
B B (Multipier) BB, B8 2 = (31 + 32)/
(x1+ z2). —RRAEFIT 22 BEBRAEINET
BEER, AT WA B4 3T I Multipier
WSERSE R miaE, BABA 2 /B8 Multipier
KA, BBNERBISNE z M 2, RRNE
R HEHEMESE o A RSB 25 HRAMER.
R 23 BOTE = SRR HEAMN A ERESER
v3, BB 23 5 z, IRHERS 2 FE8 Multipier £
BALERE o, RS E y; HAMER AN
g T R
3.4 RAREEHGOGLHY

e dh 2k o B IR HE

BA R GFQ") RE EMMEME E: 97 +
zy=x>+ax?+b, E EREP,n KFFRAHA K.

WH:Q=Ki-P

L ¥

Q=P

fori =n-2t0

Q=2-Q

if K[i] = 1 then

Q=Q+P

endif

endfor

return Q
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