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Abstract

An optical adder for a modified signed-digit{MSD)
number system using joint spatial encoding method
is proposed. In order ¢ minimize the numbers of
symhbolic substitution rules, nine input patterns were
divided into five groups of the same addition results.
For recognizing the input reference patterns, masks
and reference patterns without any other spatial
operations are used. This adder is implemented by
smaller system in size than a conventional adder.
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Fig. 1. Block diagram for a two-stage MSD adder.
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Tnput Input digits at the
. Next lower - order
digits position Loy we
e ¥ Xi ¥i1
1 1 any possible combination 1 &)
1 0 both positive 1 n
1 9 otherwise 0 1
(U both positive 1 1
01 otherwise 0 1
0 0 any possible combination 0 0
n 1 bath positive ¢ 1
0 1 otherwise 1 1
T o  both positive o 1
100 otherwise i 1
101 any possible combination o] 0
1 any possible combination 7 0 0
107 any possible combination 1 0
(a)

t W S;

1 0 1

0 1 1
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1 0 i

0 1 1

(h)
41 wEyEaRRgs e A @ A 9 9
A, b 5 A 9AL P1EAE 4 HEHsE

Table 1. Truth table of symbolic substitution rules
for (a) the first siep, (b) the second step for MSD
addition.
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Fig 2. (a) Joint spatial encoding method and (b) its
serial connection.
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Group llnput (x; , vi) | Reference X | Reference Y
1 (1,1 t1, 1)
(1,0 1.0}
T colis ‘1,0
(0.0
m (1.1 (0,0)
i, 1)
— t0, 1
L1,0) '
I - to,1
(0,19 N
v (1.1 (1,7}

2 Y et s ME uuE Y 158
Table 2. Grouping of the same result znd next
lower-order position comparison.
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Fig. 3. (al Optical diagram, (b) substitution of input
pattern, (¢} example of Table 2
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Fig. 4. Schematic diagram of the first-step MSD
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Fig. 6. (a) Schematic diagram and (b) its example
of the first-step MSD S5.
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