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ABSTRACT
RSA cryptosystem is of great use in systems such as IC card, mobile system, WPKI, electronic cash, SET, SSL

and so on. RSA is performed through modular exponentiation. It is well known that the Montgomery multiplier is
efficient in general The critical path delay of the Montgomery multiplier depends on an addition of three operands,
the problem that is taken over carry- propagation makes big influence at an efficiency of Montgomery Multiplier.
Recently, the use of the Carry Save Adder(CSA) which has no carry propagation has worked. Mclvor et al. proposed
a couple of Montgomery multiplication for an ideal exponentiation, the one and the other are made of 3 steps and 2
steps of CSA respectively. The latter one is more efficient than the first one in terms of the time complexity. In this
paper, for faster operation than the latter one we use binary signed-digit(SD) number system which has no
carry-propagation. We propose a new redundant binary adder(RBA) that performs the addition between two binary
SD numbers and apply to Montgomery multiplier. Instead of the binary SD addition rule using in existing RBAs, we
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propose a new addition rule. And, we construct and simulate to the proposed adder using gates provided from
SAMSUNG STD130 0.18im 1.8V CMOS Standard Cell Library. The result is faster by a minimum 12.46% in terms
of the time complexity than Mclvor's 2 method and existing RBAs.

Keywords : Montgomery multiplication, Redundant binary adder, Signed-digit system
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