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Optical Analog Addition and Its Application to
an Optical Parallel Multiplier based on
Integrated Nanophotonic Technologies
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Abstract: Integrated optical circuits with nanophotonic devices have attracted attention over the recent
years. Optical circuits composed of optical wires and optical switches have a potential for low-power opera-
tion and light-speed computation. Due to the potential, high performance arithmetic units are expected to
be realized using the nanophotonic devices. This paper first proposes an method of optical analog addition
and an architecture of an optical parallel multiplier using the optical analog addition. Next, this paper
compares the performance of a CMOS parallel multiplier and the proposed optical parallel multiplier using
optoelectronic circuit simulation.
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10mV, p;j =0 THHmATLOmMV &5, $42bb, H
DENRODHEIZE NPTt Ehs. FDd,
sk & O I IEH T 0 DEEY 72 s E A K & <
o THNE. ZOMBEDOMREL LT Ix1HSAT— |
ELHBACT D HIEPEZOSND. AJ a;,y; DENZTNIC
KU, Ix1HNZT— b %RBEFNC 2 B BT HZ LT
HENLEERESEWBZ ENTES., EBIT Ix1 JRAT —
N DEFBHE E 2 BIZHR U 25412 DWW T B D FEER %
fTo7-MR%2M 14(b) IZRT. ZBALZITS 222D,
EAFED 0 DBEITH SN B OBRME 2 /NS IR
HZLNTE, EROMENHINSGZ L 2R .

4.2 CMOS it 5FEZEZ DM

SefiHTFE LR & DD /- CMOS #H# 7 — b2 W=
WiHREaREHG L, Y Ialb—YvavickdiHlizir-
7o WiBIRERIE Y + ) AKRFERBFZ TR LE L. CMOS
WML — R DF NS ZAEFIVIZIE PTM (Predictive Tech-
nology Model) @ 16 nm High Performance model V2.1 %
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LU, AIWRZR—=VId41HiERACEDEHWS.
VIalb—vavOfER, ERRBERED 351 ps TH D
T RMER LTz, 72720, ARFERR TR Al iR A &
EERLTOVRWZD, EEORIERMIZE SIckELR
5EFEAOND. MY RELR DOEMELERFIX 106.7 ps
CREE DN TERD, RET DU RARDE
WoRIERFE1E CMOS i FFRBERD 30% TH 5.

5. B8HYIC

ARTIE, 7/ 74 b= 2 A EI LT Fasm
BFEE AT Fu 2z AW eis RESR O E K 7 —
FTFIOFYERRBELZ. RELULAT F o EFIEIE
MEETEHCZROTHIZLD, MEEZEBHLTWST:
b, ROEMEE CHEHAMI 2T Z 2R TES. £
REUZAUFIREAROEBE T —F 7 7 F vk, MIED
IBEAT F a7 MR TEB Uz LT, M BT K
BIZEOFMELALTWS, BT I 2L —2a v OFERR
5, BELUEWHFEAIRIL CMOS WHRABRDOE L Z
33MEEETHDI L 2R L.

BEE AW O—EBIE, B EAT RIS O MK F A&
WHFCHERE TS TR 72 2 R RE X M D R8T - RITE F % 5
fifj & 9 BRI T 4 b =2 ZDFMEHAT ) (JPMICR15N4)
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