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ABSTRACT

A fast Montgomery multiplication occupies important to the design of RSA cryptosystem. Montgomery multiplication
consists of two addition, which calculates using CSA or RBA. In terms of CSA, the multiplier is implemented using
4-2 CSA or 5-2 CSA. In terms of RBA, the multiplier is designed based on redundant binary system. In [1], A new
redundant binary adder that performs the addition between two binary signed-digit numbers and apply to Montgomery
multiplier was proposed. In this paper, we reconstruct the logic structure of the RBA in [1] for reducing time and
space complexity. Especially, the proposed RB multiplier has no coupler like the RBA in [1]. And the proposed RB
multiplier is suited to binary exponentiation as modified input and output forms. We simulate to the proposed NRBA
using gates provided from SAMSUNG STD130 0.18um 1.8V CMOS Standard Cell Library. The result is smaller by
18.5%, 6.3% and faster by 25.24%, 14% than 4-2 CSA, existing RBA, respectively. And Especially, the result is smaller
by 44.3% and faster by 2.8% than the RBA in (1] .
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44 cd M
248 . X=C'modM.

1. K=2"mod M (computed externally)
2. (B, BY)—NRBMont Mul(K;0, C,0, M)
(I3, T))—NRBMont Mul (K;,0,1,0, M)
3. for i in 0 to n;—1 loop (n, : d&] H|E o))
(B, 1s By )—NRBMont Mul (P}, P!, P:, PY, M).
if d; =1 then
(T¢,y s T2 ) —NRBMont Mul( T}, T2, P?, PV, M).
4. (X*, X")—NRBMont Mul (1,0, T% , T?, M).
5. X—Convert(X*,X")
6. Return(X).

4-2 CSAE Algtsk= RBAR WA o84 RB 1
d2] FA4719 F2E 42 CSA EadE] FAr)9
Input/Output Buffer, Y+M, Y, M, 0] #HA2H, 4:1
MUX, 1% 3t} 23 ghe] Fdsicl Algkst= RB %
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(1) ddiA, A=, AR, 7437, oA, 784,
“NMZE 9o ¢z Montgomery FA41719} =
el =22, A B P F83, Vol. 16, No. 4, pp.
33-41, 2006.

(% 6) 7IZ Zztete] H|m Ha}

Total Equivalent
Components Components
delay gates
42 CSA [3) 0.7220 2FAs 18.00 2FAs
RBA1l [2] 0.6930 2%02d2+1x02 20.66 3%02d2+1x02+1nx2d2+1mx2
RBA2 (9] 0.6815 2nd2+2x02d2+1iv 18.33 6nd2+2x02d2+1mx2d2+2iv
1nr2d4+2iv+nrd-+ad? lor2d4+2ad3+1nr2d4+10r2d8
RBA3 [10] 0.8025 redaTavTIrtTa 39.34 or predaTior
+lad3d2 +2ad3d2+1or4d2+1nr4+2iv+4ad2
RBA4 [11] 0.6795 2x02d2+1x02 16.32 2x02d2+1xn2+2nr2+2nd2+1a0211
RBAS [10] 0.8960 lor2d2+1iv+1x02d2 2234 20r2d2+1nr2+2iv+1xn2d2+4ad2
’ +2xn2d2+2ad2 ’ +1nd2+1x02d2+a021
1x02d2+1xn2d2+1nd2d2 1nr2+1nd2+1x02d2+1a032
RBA6 [12] 0.6270 xe n 15.66 T ASTix0205T 180
+loa2l +1xn2d2+1nd2d2+1iv+10a21
RBA (1] 0.5550 3nr2+3nr2b 20.01 Tnr2+7nd2+3nr2b+1iv
1scg9+10a22d2a+10a21+1xn2d2
NRBA 0.5390 1oa22da+10a22a+1xn2d2 14.67 scgrrioacsaiatio
+1scgl4+1oa22a
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