19984 10 BEFIBEWmXE H HH D 5 10 8% 107

#X98-35D-10-14

Booth ¢a2l%e) 45 HlE4 ATYE 0|43 FFA]e T3l

(A study on implementation of optical high-speed
multiplier using multiplier bit-pair recoding derived from
Booth algorithm)
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Abstract

A multiplier bit—pair recoding technique derived from Booth algorithm is used as an effective
method that can carry out a fast binary multiplication regardless of a sign of both multiplicand and
multiplier. In this paper, we propose an implementation of an optical high-speed multiplier which
consists of a symbolic substitution adder and an optical multiplication algorithm, which transforms
and enhances the multiplier bit-pair recoding algorithm to be fit for optical characteristics. Specially,
a symbolic substitution addition rules are coded with a dual-rail logic, and so the complement of
the logic of the symbolic substitution adder is easily obtained with a shift operation because it is
always present. We also construct the symbolic substitution system which makes superposition
image by superimposing two shifted images in a serial connection and recognizes a reference image
by feeding this superimposed image to a mask. Thus, the optical multiplier, which is compared with
a typical systemn, is implemented to the smaller system by reducing the number of optical passive
elements and the size of this system.
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Table 1. Example of bit-pair recoding derived
from Booth recoding.

r— Implied to 0 right of LSB
1 1 1 0 1 © E‘

<+——— Booth recoding

4——— Bit-pair recoding

E 104 Hogzl uie} Zo] Booth AI=3gl <lHu]
EE vlE-om sl 2 ol disiy AgsiAl A
Zed 3p}eY IraE deth 7P $=9] Booth
(-1, 0)& SPOdM -2 X M55 23, o}
2 (-1, +1)& SP29lA -1 X M3} 223, ©H4|
F (0, 002 SP4ellx] 0 x M3} e} oleljh
AN Sl sl 5] 03 zo)
-2 X ME, 53 Tz 7] (1,0)
X ME, $2 ‘13 3] (L1 A
0 x ME A9} ojepe whfiez 2 E )
ol i AlRl=ls doe ¥ 240 Yelych

do oX

(e}
£ o Lo
onllook

=
IS

r oo
~!o
fr

p

o o
oM,
o T
d
I
—

I
oX,



110 Booth €i2]&9] £ H[E-% A2d S
k23 2. 5 HE-% I 97 "5

A AR
Table 2. Table of multiplicand selection deci-
sions by multiplier bit-pair recoding.

Multiplier bit-pair | Previous bit Multiplicand
i+l i i-1 selected at SPi
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1 1 0 -1 XM
1 1 1 0 XM
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Fig. 3. Block diagram of the optical multiplier.
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