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ABSTRACT

Conventional binary addition rules require a carry formation and propagation to the most signifi-
cant bit, and lead to serial addition. Thus. the carry propagation in a binary addition stands as a
hindrance to the full utilization of parallelism optics offers. Optical adders using a modified
signed-digit(MSD) number system have been proposed to elimnate the carry propagation chain
encountered in a conventional binary adder. But. MSD number system must encode three different
states to represent the three possible digits of MSD. In the paper, we propose the design of a par-
allel optical adder based on 2-bit addition rules using the method of symbolic substitution(SS).
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Fig. 5. Input and output relation of each block for two
digits.
(a) input and output for block A,
(b) input and output for block B,
(c) input and output for block C.
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Fig. 6. Representation of an MSD digit by polarized
light.
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(a) general case,

(b) the 16 possible cases.
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