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Abstract

In this paper, the implementation of optical parallel boolean logic gates using two Liquid Crystal
TVs is described. Based on the theory of polarization modulation, two Liquid Crystal TVs are
arranged in tandem and parallel to perform optical logic operations. Experimental results of binary
image using two Liquid Crystal TVs are presented.
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Fig. 1. Optical information processing based on

the geometrical optics,
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Fig. 2. Basic operation of LCD.

AA TVel ZASellE F A T A Alofo]
90° twist ¥l nematic % o] aO{ﬁltﬂr =) z}o] Q) 7}
A oghSw Y Wkl pwistH AA FAEo]
o3 90° 3 Astx, %3 g AAe] <l
WA BAAEL a7t Ao HPsiA i Fhof

o]

£ ohy ¥Agel B Yol JYL =lAA o
ek
geysl 3 =g AolEeldE “1"s “07el

“LIGHT ON”3 “LIGHT OFF” & ##Hc} og

g ON/OFF A9 =] Aeolas “17a4  “0”
oz wg w F ez E£Ae] ga, 074 17
2 293 2 vt Fo] WA F, FA olviAl
7} ulsln 2R e deo] WA He o, o &
S Wz Aol stnz Ao £52F Mt



132 19884
gglo| Hc} olo) wlal, E =FolA ofE HY ¥
AHS o] &8 ofxl =] AlolEr olyx] £A4o]
A, AlAgo] Ziwlslhe 5o AALE A 9
o}, =3, wge ol F2el FAY A E stz
o]zl E&o] A slrte Aol Utk
m &g % Zo
H AFofa] ALE3 HA TV CASIO AL 26

= TV 207 RADIO-SHACK A}¢} =w ¥ %16-156
o724, HAAE 41.2%51.2mm* & 3 27|89 120
x 160709 345 Z3 gleov, i sty arls

=

330%330um? o|t}, FAH= 537X 71 7Tmm? 9| 3
3719} 143x192749) 345 22 glow, k4 )
el 271E 375x375um? o]},

A F AR AldAde 4 f4 Aus
A FRslojol dtmg LC TV ZA] ko) okwef ¥
Zslo] 9le Zela® HP7le AAsn, =3 3
me] gulo] Foddllof dlmz AbE-d NA TV &
WS 23 3 3 72L& Mach-zehnder 7HAI A2 A3l
ek

L1 BS M
P S S
HE-NE LASER, Yoo L
l OL ‘W L__ . MONITOR
Y
/‘*}\ AR T —
OL;0BJECTIVE LENS SMA )
PH;PINHOLE e
BS;BEAM SPLITTER i . J—
M ;MIRROR LT T
L ;LENS
M LCTV1 BS L2

18! 3. Mach-Zehnder 741 A
Fig. 3. Mach-Zehnder interferometer.

302 shabo] 0.6328um o] E# o] 5mWQl He-
Ne #l|o]A & Al&3led Ha 38 =E 5| Beam-
Splitter 2} Mirror & AF-£-8}od uldto g 1}y 3
=2 Al HA TV FA]3H2 Beam-Splitter 9
Mirror Atolel] 4bQlale] S A2k xfolel 3}
4 W3t 24 BHE b " A4 TV
£ AR RE ARG AY TVE 44 4YQ
AT A FH AAE 27 46 A s

24 SAE AYSA B A9 B4 FHE

<o
=
=4
nn

TH B LRERLE

(846)

BB BT

W

aR4. Az 24T AR

@ 4% TVE e ke 2%

(b) Casio TV-202 A& 7%

(c) Radio shack 16-156% AFlg 7%
Fig. 4. Experimental results.

(b) Interferogram with no LC TV.

(b) Interferogram with a Casio TV-20,

(c¢) Interferogram with a Radio shack

16-156.
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Fig.5(a), Optical logic gates system in tandem.
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