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An improved Bi2SiO2 (BSO) spatial light modulator for coherent light was developed. Some
improvements were achieved and confirmed experimentally. The wave front aberration was
removed by new manufacturing process. The interference fringe pattern was removed by
anti-reflection film and wedge-shaping of the BSO layer and glass substrata. The memory
time was increased by choise of a material of the insulating layers. An erasing light source
was installed in the device to realize compact optical system and quick erasing. The capacity
for coherent light of this device was confirmed by half-tone pattern recognition using a joint
transform correlator. The good recognition results suggest that the advantages of this device,
such as good grey level reconstruction property and high contrast, are effective for coherent
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optical image processing.
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Fig.1. Structure of the proposed BSO-SLM device.
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Fig.2. Equivalent circuit of BSO-SLM. C,, capaci-
tance of the BSO layer; Cg, capacitance of the glass
insulators; Ry, resistance of the glass insulators.
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Fig. 3. Far field diffraction pattern of laser beam trans-
mitting from (a) previous process sample and (b)
proposed process sample.
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Table 1. Properties of the proposed BSO-SLM.

BSO layer 300 pm thick, tapered angle 15’
Insulator quartz glass, 10 gm thick
Substrate quartz glass, tapered angle 25’
Effective area size 2828 mm?®
Package size 75X 16 % 60 mm?
Half wave voltage 13 kV
Applied voltage =5 kV
Resolution 20 lp/mm

(MTF 1/e exposure, 15 1J/cm?)
Contrast ratio =10°

Sensitivity 20 pJ/cm? (A=488 nm)

Wave aberration =A

Capacitance 300 pF
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Fig.4. Characteristic curve of transmission versus

exposed light intensity (wavelength 483 nm).
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Fig.5. Experimental MTF curves under some expo-
sure intensities (wavelength 488 nm).
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Fig.6. Time variation of transmission of the BSO-
SLMs during the readout stage using (a) the proposed
material for insulation layer (quartz glass: 1.1x10"
Q +cm) and (b) low electric resistance material (BK-
7:15x10"Q -+ cm).
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Fig. 7.
posed BSO-SLM.

B

Fig. 8. Coherent readout image from (a) the proposed
BSO-SLM and (b) previous BSO-SLM without mea-
sures for interference fringe patterns.
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Fig.9. Decay curve of recorded image in the erasing
stage.
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Fig. 10. Schematic diagram for joint transform corre-
lation. A, analyzer; HM, half mirror; AOD, A-O
deflector ; AOM, A-O modulator.
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Fig. 11. Results of pattern recognition. (a) halftone

image used for input image. Experimental output sig-

nals showing correlation signals between the center
image and other images (b) using the proposed BSO-
SLM and (c) using previous BSO-SLM.
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