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An optical digital parallel processor
using LCSLM and SPPCM
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ABSTRACT

In this paper, an optical digital parallel processor based on content addressable memories using
the residue number(RN) system is presented and experimentally implemented. A major problem
with LUT(Look-Up Table)processing is the large mumbers of reference patterns to be stored. This
problem is solved by using the residue number system and applying logical minimization methods.
Logically minimized look-up table referencd patterns are impressed by liquid crystal spatial light
modulator and stored into self-pumped phase conjugate mirror(SPPCM) capable of aligning pixel by
pixel in spatial modulator. The optical design and implementation of residue additon/multiplication
using the reduced RN-LUT patterns in. SPPCM, is presented and based on the moduli 3, 4, 5, 7 a

RN adder and multiplier is implemented and experimental results are presented.
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Fig. 5. Number of Reference Patterns Needed in CAM to
Implement the Addition of Two N-bit Binary Numbers
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Fig. 6. Number of Reference Patterns Needed in CAM to
Implement the Multiplication of Two N-bit Binary
Numbers
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Fig.7. Matching Processing of the Stored LUT Data and
Input Data
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(b) Binary Coded Residue Pattern
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(c) Don't care HIE H&
(c) Don’t Care Bit Pattern

Reseks

ON®

: OO T

TR

c2 (mod5)

(d) a2
(d) Results

29 8 Y wdl 2 F oW g4 At
Fig. 8. Residue Addition of Two Binary Number by
Matching Processing
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PRty A
Ar Laser 514.5nm .__—-'0>D l:[:] D<0' M
L. Gre FR_GIe_ 1.
: - HWP
Mg o A HWP : Half Wave Plate
PBS : Polarization Beam Splitter
Y BS :Beam Splitter
=X SF POL : Polarizer
‘ ‘ M PH :Pin Hole
:?. HWP GLP : Glan Laser Polarizer
PASSE A FR :Faraday Rotator
SF : Spatial Filter
M A Aperture
1 D  :Diffuser
© M : Mirror
3 L1,L2: Lens
| S
l\ |~ — M
PH L2 POL Bs  LCSLM HWP L) PBS BaTiOs

[reo oAverl— COMPUTERICONTROLLER |

MONITOR

FRAME
GRABBER

COMPUTER

299 Yo A A Foh A2 7Y

Fig. 9. Experimental Optical Setup for Residue Arithmetic Processor
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Fig.10. RN Data Pattern of 17 and 16
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YL 17416 84 AA Pt
Fig.11. Results of Addition of 17 and 16

29 102 B Bke 919 AN 17 169
olxlsld 4] wiolgl m|¥x} Don't care H]
EE £3e siddelck 2y 118 LUTS dlele}
Atele]l AR AL Hyg Jebdo 2y 122 ¥

-8 918 LUTS FAqtks 129 49] o]zt 9f o
F Wez o Adaa mEete) 52 7oA zbzd
Fe] AE A Kl

V.2 &

£ efdAe 2t B4 2543 HE
< o1& F tXE AiE FAE] S8l
d Ayt 7heek dog A4t
CAMMHA o] #HAslE HARE F7
B3] 4zl AFHbol 71ed SPPCMUIEE

| R ox

www.dbpia.co.kr



BOX/ET B ERVI A BAA ol g8 B O MY A

\
\
c2{mod5) c1{mod5)

¢3(mod7)e2(mod7)
(000, 000, 010, 110) => 48 decimal

@12 12x49] F4He $1% LUT Ad, solg) S Ag
Figi2. LUT Pattern, Data Pattern and Results for Multiplication
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