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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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Table 1. Example of the addition for two inputs by the

algorithm,
) A 0011 :3
L B 0010 12

SUM1 0001 : XOR

STAGE 1 | CARRY1 0010 : AND

CARRY2 | 0100 :LEFT-SHIFT
SUM2 0101 : XOR

CARRY3 | 0000 : AND

& 9 0101 5

STAGE 2
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Fig. 2. Block diagram of an optical shadow-casting sys-
tem.
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Table 2. Specifications of the LCTV

Display B/W

LC mode o twisted nematic

Driving type active matrix

Transistor TFT

Panel size(mi) 38.4x28.6

Matrix size 240 X 220

Pixel size(um) 160 x 130

Gray shade over 15
ml‘?gsponse time : rise 30

(ms) fall 45

Contrast ratio 40:1
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Fig. 9. Process of the polarization coding of a cell,

1488

www.dbpia.co.kr



WX /AN EFR B % P Y ] 74

¥ou(V=0) HE4Fe W2 g3, LCTVe
o]%-g AlF 7} Q7tE R LCTVe A ddell= A
A7E QAAEHEZ(V #0) B3I vt A gech
LCTV1E E343 Y2 HE20) ofsiA & do] WAy
9] ka2 FASHT, WA stk Fol FHY A
gto] M2 vt HPWEgE 2erh o] o] LCTV2
£ E339 <7t A3 ol Hgasko] WaAl
gt maA LCTVIANA LCTV27tA] B3¢ 49
Z+ 34 e AVbEHE AG(R) o whet B 9
7t A& g irkA g 42 238E 5 JLEBR
LCTVZ £d2] £ Hgv|ol osfr @32 T
g F oA FHE 9 F UL, ol 2HE
dad 283 222 4 F Uk Hgdd 9§ 49
253 uyge a9 1038 2ok 28 10(a) & F 49
25 3g Velle £33 de de A5 AV
§ BB Ae o|FE AEI) ¢rig & el
E, 2% 10(b) = ©] #3331 ¥ A7 "elo] o
Hgizsid Ao 53¢ Jepdich LCTVLe 17
He Age 948 A9 olzgte =, LCTV2d <17t
S AYL 94 By ooz i} dE1L A
GRE FAEBRE G FHUYEE B
oli, WE2¢ SRR FAAUYHE H2HE
FHABGE BdA dzg Ao, FHE el
Elo] HBRS3E Ao FHagEo] FIFIH
Ao girgeEn 22 16:= g dig 4=
* t29 rl23E BEojo} 31 ole 1§ 113
2o} ofFghe] AAZ HARE S8l 19 1248 A&
doz pEAstd 28 10(b)s} 22 £38E do ¥
HE 942 4 vk «71M Analyzere HE71E 9
u] gt}

0 1

«|
-

(a)F 4 a;% byl +E35+
(a)Coding of the two cells a; and by,

bij
aij 0 1

(b)F Ry 5sd Mo 33
(b)Overlap of the two polarization coded cells,

28110, B3 ¢ M 2538}
Fig. 10. Coding of a cell by polarization.

Iﬂlﬂﬂﬂ

A-B A-B
Fo

EHEEHW

ASB  A+B  A+B  AeB
Fio F11 Fiz Fis Fia Fis

EES GHH

B A+B A A+B AB 1

O 1L HFR s @ o2y rlaa 4 72
Fig. 11. Cell patterns of decoding mask using a
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Fig. 16. Experimental results of the overlapped cell by
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(a) A = bright signal, B = bright signal,

(b)A = bright signal, B =dark signal,

(c) A ==dark signal, B = bright signal,

(d) A ==dark signal, B = dark signal.

0817, W st ot 4uE A wide dgAd

Fig- 17. Experimental results of the 4-bit cell array by
polarization coding.
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Fig. 18. Experimental results of 4-bit optical parallel
adder.
(a)input data(A =0011),
(b)A==0011, B=0010,
(c)SUM1 =00001, CARRY2 == 0100.
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