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Abstract

Optical digital computing method based on the shifting of an optical interference fringe
is proposed. An interference fringe offers a periodic intensity distribution available for an
optical binary output. Nonlinear processing is performed by using a photorefractive device
which transforms input intensity into the phase change and, then, into the fringe shift.

The shifting of the output fringe corresponding to two binary optical inputs provides an
optical logic operation in parallel. The present method is characterized by (1) the multiple
output scheme of logic gates by dividing the output fringe, and (2) the implementation of the
complementary logic outputs between the initially dark and bright region of the output
fringe. The number and type of the logic operation are programmable by adjusting either
the division or the shift of the fringe.
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®1 PR 2 R B A
INPUT OouUTPUT
A B 0 1 2 3 4 5 6 7 8 9 10 )11 12 1 13 1 14 | 15
0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1
0 1 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1
1 0 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1
1 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1
Function — — e | = [0 R S
o PTL F |AND|/A-B| A |A-B| B |XOR| OR INOR|XOR| B |A+B A |A+BANDH T

(- AND, + :OR, ~ : Negation, T: True, F: False)

(@) INPUT

(b}

(A,0) (0,B) (A,B)
0.0

(c) LOGIC OPERATION

— O |—-|O |
— = 1O |O |0
o

XOR | XOR
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4 B 1 2 3 4 & B 1 2 3 4 5 6

0 0 o 0 1 1 o 0 0 0 0 1 1 1

0 1 0 1 1 0 0 1 0 1 1 1 0 0

10 ] 1 1 0 10 0 1 1 1 0 0

11 1 1 0 0 101 1 1 0 0 0 1
AND OR NAND NOR AND OR  XOR NAND NOR XOR

3 TR E A SEGEEA

L z/2 DAL 5 2 5 B 54T, Tkt ) 1 B E 4 58U 72 34608 C 4 FEEE 0 SR ELH
B, b)) T, 27/3 DAAEZALICH L, 6 2E L 72 &ALE T 6 FHO WRELH A A R EAT S
na,

INFTHE, FNFROIGATNICH LEFEL (B2 5N AMEELIc DWW TR-> TE2h%, KIS
B DB LB EEE R b, TO%A, 22 AL T4 SOFlbiEEMOKED L,
L7zh'> T, BEBEBIERE CENENAGEIT 2 2 LIk ) ZnHECRRHC R 2R 8 i
DMBHENETEND, 128 24E, B BEATICH L /2 £ 27/3 55 &, B4 4
SENL 72 B477E T AND, B, OR, XOR &A%, MERL 4 #E L 72 &4ALE TR ZF 15 DEEDT
FRHCEATE NG, UL RTELAMBEIORRET 2R L T, EORBHEER Y
BDIIE—RICEEDOREPTRETH b, 72, TEEENIE TOSEIIKIE L 72 2 s (7
T—T 4 7)) A& N EEORBIEEOBRNETHIRE & 5,

ZDE ) TEHERCEEFIREEECE DV OLHE D AT A2 T 256, £0IE5)
12 SIMD (Single Instruction, Multiple Data) |2 — 7>, 4 % S8 &k MIMD

(Multiple Instruction, Multiple Data) (2t~ 727 —%7 7 F »—NEBICHEHHE NI 5,

2.3 AT - HEEA~DIGH

JEAEMELRL, BMOMOHER S) LX) 4 (O &6y, ZRLNHEHEHA D XOR &
AND 7% HV R E NG, RIS FHE2ACSERBHEAELH V2 LHFHICIN
OB/ LNE, 3 b) B2y, FHERHNHTOFEMEL & 3 &icsw»T AND
& XOR 2TEFICETEN, 1 20T 27 2 THREMERIBEREINSE, 20546, KA1
WG LTt TR B YT, H5 A 73080 E 1 & 3DA% 583 58E
b,

—7, FHERIETOENER () rru— B) & LK), FRFNXOR & A-Bif
BlciWEZoNn5, ZNL0WEEEL FRICETT 5 2o0HEELOREME, 2 AT
WMLENEN2%/3 & 47/3 ThHDH, ZOEE, THBRNUNT 1EAMORETEZ 35EL 2E&ET



5 TEREANI D ORI T Y & vy 117

Input Program Memory
A B
Light
Source ‘ T ‘
Conerent ) SLM SLM SLM
Light N .
D [ > { :
N N %
Readout Light i ‘ )
SUM
N il . :
i ‘bﬁ | ' N
I < B Array Detector
W It
M Reference Light rw Decoding
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