Fagate|s b 7 A 5

e o)t % bl W REA S
7M7) 73

(Implementation of the two-step modified signed digit
number adders using joint spatial encoding method)

E

£=ijs/

b BR ¢ 747 30 S

& FE”

(Dong-Hoan Seo, Jong-Yun Kim, Se-Joon Park, Woong-Ho Cho,
Duck-Soo Noh, and Soo-Joong Kim)

wmRE BT, R E T &M

2 o

St e, WRY
sa ALE AP AL
19 e Zold SU% JME ARE A ARE BATOE B
2ot w3 ARTAYEHY 4Y AR vhazel AY
dabgie] Alstel Azge] =271%

AEAQ] ozl Rl &4k
sazRlEAAIS o8] FrMbie
ock B =EolldE o7kA HE3HE
5709 y|EdgEen wtEe] 7|Ex% FAsE
AR 7|29 7|5X5 719 Q4] sHAleld Hagh ofd FrkEal
9t}

B EZK] &34 o] wrAsky A 7Are
o]z FMatr|elA] s dgAel 24

L
ey

Abstract

Conventional binary adder requires a carry propagation to the most significant bit, and leads to
serial addition. However, optical adder using a modified signed digit{MSD) number system has been
proposed to reduce the carry propagation chain encountered in binary adder. In this paper, in order
to minimize the number of symbolic substitution(SS) rules, nine input patterns were divided into
five groups of the same addition results. For recognizing the input reference patterns, serial

connections of joint spatial encoded patterns and masks without any other spatial operations are

used.
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Table 1. Truth table of symbolic substitution
rules for (a) the first step, (b) the
second step for MSD addition.

Input Input digits at the

digi Next lower - order

gits position lin wi

Xi Yi Xi-1 Yi-1

1 1 any possible combination 1 0
1 0 both positive 1 1
1 0  otherwise 0 1
0 1  both positive 1 71
0 1 otherwise 0 1
0 0  any possible combination 0 0
0 1  both positive 0 1
0 1 otherwise 1 1
1 0  both positive 0 1
1 0  otherwise 1 1
1 1  any possible combination 0 0
1 1  any possible combination 0 0
1 1  any possible combination 1 0
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Fig. 2. Parallel application of the symbolic
substitution rules for two-stage MSD
addition.
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Reference Reference Y t1l Wi
Xi Vi
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Fig. 11. Pattern substitution of the second-step
MSD symbolic substitution.
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Fig. 12. (a) Optical diagram, (b) its mask of the
second-step MSD symbolic substitution.
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Table 8. The distance of shift for mirrors in the

Fig. 12(a).
Mirror Shift
MI right 1, up 1
M2 reflection
M3 right 1, down 1
M4 reflection
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Fig. 13. Example of the second-step MSD symbolic
substitution.
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Fig. 18. Experimental results of the second-step
MSD symbolic substitution.

Fig. 16. Experimental results of grouping for the
same result and next order-order position

comparison.
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