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Abstract

Most public key cryptosystems are constructed based on a modular exponentiation, which is further

decomposed into a series of modular multiplications. We design a new systolic array multiplier to

speed up modular multiplication using Montgomery algorithm. This multiplier with simple circuit for

each processing element will save about 14% logic gates of hardware and 20% execution time

compared with previous one.
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.for i=0 to n step 1
for j=0 to n step 1
if (j=0) {

1
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4 ML, j1= (T, jl1+AL. f1B[O, j1)nef0, 0]) mod r

5. Gili, j+1]=(T[i, j1+Ali, j1BLi{)+MIi jINTi. j1) div r mod r
6 Gili, j+1) = (T[i, 1+AlLij1BLij)+MIli, IN[i. 1) div r div r

7

8

9

M, j+1]1=MIi, f]
else {

Gili, j+11=(T[i. j1+Ali, jIBli. j1+MIi jIN[. f1+Gli. j1+Gli. f1r) div r mod r
10.  CGli j+11=(TMi j1+Ali j1Bl, j1+MLi jING, j1+Coli. j1+Cili, jlr) div r div r
1. TLi+1, j-1]= (Tl j1+AL 1Bl j1+Mli. jING, j1+G[i. j1) mod r

12 M j+1]=MIi. j]
13. Ali, j+11=A[i. j]

14. B[i+1, j1=BIi, j]

15. N[i+1, j1=NI[i. j]

16. }
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Fig. 3. Two ~ dimensional Montgomery algorithm.
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