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Abstract

The finite-field division can be applied to the elliptic curve cryptosystems. However, an efficient algoritm and the
hardware design are required since the finite-field division takes much time to compute, In this paper, we propose a
radix-4 systolic divider on GF(2™) with comparative area and performance. The algorithm of the proposed divider is
mathematically developed and new counter structure is proposed to map on low-cost systolic cells, so that the proposed
systolic architecture is suitable for VLSI design. Compared to the bit-parallel, bit-serial and digit-serial dividers, the
proposed divider has relatively effective high performance and low cost. We design and synthesis GF(2'%) finite—field
divider using Dongbuanam 0.18m standard cell library and the maximum clock frequency is 400Mi.

Keywords : finite field divider, systolic, radix-4, VLSI
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Algorithm 1. GF(2™) division algorithm in [3].

=B(z);5%=G@);l=A@); Vo= T,=0;
state = 0;count = 0;
for i=1 to 2m-2 do
R =zR,_;T,=xT,_modG(z);
if state = 0 then
count = count + 1,
if 7,1 =0 then
R=R_+S8_y S=R_.y Ti=U_3;
state =1;
end
else
count = count — 1;
if Tp,—1 then
R=R_+5 s =T_,+U;
end
if count = 0 then
Vi=T+Viy U=Vi Vi=U.y
state = 0;
end
end
end (U has the result C(.’B))
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Algorithm 2. Algorithm for Radix-4 finite—field divider on

GF(2™).
Ry=B(z);85 = G(x);t=4@); Vo= Ty =0;
state, = 0;count, = 0;
for i=1 to m-1 do
R = WQRi,—l;*S; =5, - state;_y;
T, ="T,_ ;mod G(z); e

if 7, _1 = 0 then
if 7,_o =0 then

else

T, = (T; - state; _,)® (z

it 2@8 ) then
T,=T® 02-1,
R, =R® (xR, - state, )P
end
end

if state; ;| then

it count =1 then

state, =0, U, = T;®
else
U=U_sVi=V,4
end
count = count — 1;
else

if 7,1 =0 then
count = count +1;
U=U_uVi= Vo
if 7, —9 then
state,_, =1,
end

else
if count = 0 then

end
end (U has the result C(z))

U=TeV._ V=
else
state,_, =1,U; =
end
end

S =8 (S._, - state,_,);

S =8® (R, - state;,_1);

T, =(T, - statei,l)@ U_y;
Ri = RiEB‘%*l
end
else
Ri = Ri@fﬂsru

S§=85® R_,- state;, );

Ui-modG(x));  (2)

(81 - state;_);

ViesVi=U_y;

1

1)

Uiy

V- V= Vioy;
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Table 1. Performance and area of the various finitefield dividers.
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