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ABSTRACT

In this paper, we propose the polarization coding of optical logic gates using filters and LCTV’s,
and represent the real-time system of an optical parallel adder to improve a carry propagation delay
time. We fabricated a polarization filter for the polarization coding of a cell and an electrical system
instead of an optical flip-flop which was necessary to an optical parallel adder. We used an optical
fiber to play a part of decoding mask and interconnections in an optical parallel adder. The exper-
imental results show that the polarization coding of a cell can represent 16 optical logic functions
and that the implemented optical parallel adder can operate in real-time,
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Fig. 1. Block diagram of a binary parallel adder.
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) A 0011 :3
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SUM1 0001 : XOR

STAGE 1 | CARRY1 0010 : AND

CARRY2 | 0100 :LEFT-SHIFT
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Fig. 7. Cell patterns of decoding mask for 16 optical
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Fig- 17. Experimental results of the 4-bit cell array by
polarization coding.

NN

W

1491



WEE TR i "92—12 Vol.17 No,12

N

VR
l/////%’/AV/

A7
L]

1]

2] 18.4H1E 39 E satv] o] A9AF
(a) g & ool el A=0011)
(b)A=0011, B=0010
(c)SUM1 = 0001, CARRY2 = 0100
Fig. 18. Experimental results of 4-bit optical parallel
adder.
(a)input data(A =0011),
(b)A=0011, B=0010,
(c)SUM1 =(0001, CARRYZ2 = 0100.

V4 g

€ =EdMe dgdE e LCTVE 283t 29
d F =2 AEEY BF F 3348 AUy, o
AHgEe EE g AN LS AL FA” o]
WA 7p7]e] AX Al AE e PEE AAEA
. HEE ARG A LW AFste] B 4
g Arte Ao ¥ 23532 16%=d FFE
HEEE & USE 24k &, ArtEE Aol oa
2y B ALY Hate 54E ol &ty
LCTVE 94 AdBez AH&7lede B3, o
€ ol g3d dA #HE Jrle 7o) shed
£ 29

Bz el FA el AHEE = XOR# AND B¢
e M2 SdFolnzg § Aol FAld 78 +
A, FHF HEE A8l HaY vp23 43
29¢ d¥oz AW AP FEAE dYE F
Alell oz FUHLZE FojE A2HE T
oAk E, BHLA D EHEFS T EUEF
Al ALg3te] A HBRE3E o83 AE

1492

to e

AN &g ¥ 2 AgolME 4R E oo
Blol dis) dystdov Hgde o dude &
S7H71E o 2 doletdl o F8HA A% 7}
s8tel et Ayt

i 3 i

Mo

1. R. A Athale and S. H. Lee, “Development of
an optical parallel logic device and a half adder
circuit for digital optical processing,” Opt.
Eng., pp.513-517, 1979.

2. AL W, Lohmann and ], Weigelt, “Digital optical
adder based on spatial filtering,” Appl. Opt. 25,
PP. 3047-3053, 1986.

3. H. Bartelt, A, W. Lohmann, and E. E, Sicre,
“Optical logical processing in parallel with
theta modulation,” J. Opt. Soc. Am, Al, p.944
1984.

4, J. Tanida and Y. Ichioka, “Optical logic array
processor using shadowgrams,” J. Opt. Soc.
Am. 73, pp.800-809, 1983.

5. Y. Takaki and H. Ohzu, “Optical logic opera-
tions by holographic filters,” Jpn. J. Opt.,
(Kogaku) Vol. 16, pp.345-351, 1987.

6. °1%3], “HFE A4 E22PL o183 Hra
7181 #3t 78" ABdsta st AALate)
=4, 1991,

7. B. S. Wherrett, “All optical computation a par-
allel integrator based upon a single gate full
adder,” Opt. Comm., 56, p.87, 1985.

8. M. M. MANGO, digital logic and computer design,
pp.158-160 (1979 by prentice-hall Inc. ).

9. &3, WA, kY, UsF, ‘FHE A
o FAE AT dnalF A L BrHA 2H,”
ARAL, w2 s L BE Moy
VLSI 4d#d, IEEE KOREA SECTION
DEVICES %% &< ¢33 =%3, pp.ll-15
Jun,, 1992,



X /AN HRrEsel o3 FEY Jhdv] 78

W ¥ 4 (Woong Ho Cho) Er R
19594 10A 228 4%
19824 28 : AEdgm AAFH
7% EA(FHAH
19844 24 : Fdistm dighe A
At EA(FHY
Ah
19884 ~&A) : A2 gtu i
WAy FE
1985 ~ AR : ) FF G ALt A S
¥FUA Rk BAFY, FUT A € FHEAHNEY

@& 8 #(Duck Soo Noh) F#H
19544 1A 148 4%

19774 28 : AEdgn AAF%
7} 2Q(FFHAH

19834 2A : Aot dishel A
Azeta 2934
AH)

19874 3A~8A : 3B &R of
&g A x}F5at vhAL
71y T8

19834 38 ~ & : AEAGUNT R A ApF e Fas

%FPA R BUFY, B ¢ BAA TR

» & #(Jang Keun Bae) R
19654 128 1B %

19874 2R : ¥t HAIE
73 Z2Q(F¥AH

19914F 28 : AB oot oiehy A
A8 E4(FEY
Ah)

19914F 3~ : FEgn o
&9 AA-Feha) A}
g A eF

#EAAEok: BFH, Fuddd R FUAIAHAFL.

£ 7% M(Soo Joong Kim) ERR
19414 68 258 4%

19624 128 : st et A7 &8
7 &<

10664 28 : Q3igln Ed F
B4 AL S HE

19794 28 : Qs m sty A
Aot FEeba}
gAHE

19664 38 ~ 19704 127 : A FHAZN G 2 2F

19764 98 ~1977% 1A : = SUNY at Bufflon & 23

A
-

1980% 88 ~19814¢ 8 : W] = University of Texas at
Austin 9T mF
19704 128 ~ @A : AR otw AAEst B
19924 38~ @A) : AEUstn FHANG JAr)edTE
2%

HEBA ol FAEAY, BYFY L FHAAHNT.

1493



