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Optical logic operations using matrix liguid crystal modulators
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Abstraet: 1l (his paper, matyix Jiguid erystal modulators is producs! u-ire mabds adde—
ssing technique, which can display imoges controlled by 1BM/XT compuier. Udn o the ino -
lators, a new optical logie operation unit is set up, sIxteen Boolean legls opesiiion and optieai il
adder are periormaod by the unit. This compact, polarization encol-d optical fowl w.it is a basie
c.ement to realize optical computing.
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Fig 1. Optical logic operation system Fiz. 2 Stales of modulators
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Table 1 Logic operations corresponding to the states of modulators

States of modulators
Logie operations
LOE 1 LUBY LC1(02) LC2(h:2)
0 0 0 0 A
i 0 0 I 0 1 L
0 0 | 1 e 0
S 0 | 1 1 |
0 |_ I 0 - | 0 A Ot
0 - 1 i 0 1 A OR. B
0 i |_ 1 o 0 ACAND. B
o 0 1 S 1 o 1 A NOR. B
S I_ 0 0 | 0 ) A AND. B N
e 0 I 0 o 1 ANAND.
i | 0 | 1 __ 0 A0 ANIL B
_1_ 0 i 1 o 1 N A OR. B
o 1 | 1 _{J_ 0 A, XOR #
1 1 0 1 I
'_L 1 o 1 0 i
i 1 1 1 A.EQV. B

THiLL A-OR-B #AEREILEHBRIERENERANE, £ 1P A-OR-B X W EIR AN
LOB1=LO1(A/2)=L02(A/2)="0", LOB="1", H¥igAR A=10, FEHTHEMRIREE
PBS g RAFESHCM LR &id LOBL(="0) g, ¥t 5 2K 77 1, B4%d Lo1A/2)
(=10"), fhi 4 J7 1) U 3 3 L 77 100, XRRA B 5SRO0 1, IR i 5 R SR B Tk MM
B’ A=0r, KFPHmRIRNL PBS G E, 3 B=0, £33 LOB2(=1") Ja i
MG A B EE T, & LO2(A/2)(='0")R, MWRIT M 35 BKFI7 1, X Bk 0, #
B=1,%34 LCUB 2 Jg {77 WA A KF 76, 4% LO2(M2) G, Mk a D # 85
B, XY 1, B2 B#RME M A=15), lENR 1, 2 A=0, B=0 Bf#fi iy 0, A=0,
B=1w{4i R 1, ikxeaf  TEEHRE A-OR-B (W% 2),
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Table 2 Truth table of half adder

A=0 A=0 A==1 A=1 .

B0 B=1 =0 B=1 Logic
0 0 1 1 A
1 1 1 1 1
0 0 0 0 0
1 1 0 0 A
0 1 1 i A.OR. B
1 0 1 1 4. OR. B.
! 1 0 0 4. AND. B
1 0 0 0 A. NOR. B
0 0 1 0 4. AND. B
1 1 1 0 A. NAND. B
0 0 0 1 A, AND, B
1 1 0 1 A.OR. B
1] B 1 0 A. XOR. B
1 0 1 0 B
1] 1 0 1 ¥oi
1 0 0 1 A EQV B
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% B F & E R - XOR., -AND-EJ

S¢=A¢‘XOR'B;
GH-'1=A¢'AND‘B‘

FAD R EPRERRE HEERBHENRE LOB1=L0B2=1,LO1(A/2)=1LC 2
(/2)="0", WL A;-XOR-B; 3| ft 8;, #F LOB1=LO1(A/2) =1V, LOB2=LC 3(A/2) =
‘0, WL A ANDB GFI BN Ore XBEALHRIKEBREZH REME S N RLIE

Table 3 Truth table of Boolean logiec

A B Carry C=4. AND. B Bum S=4.XOR.B
0 0 0 0
0 1 o 1
1 0 0 1
1 1 1 0
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