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Abstract  The working stability of an optically-addressed phase-only spatial light modulator is analyzed and
optimized based on the equivalent circuit simulation of the optically-addressed spatial light modulator and an
experiment to measure its stability. The results demonstrate that the voltage waveform on the liquid crystal layer of
the light valve causes the phase fluctuation of the readout light modulated by the optically-addressed spatial light
modulator and that the driving voltage [requency and write light intensity simultaneously affect the modulator’s
phase fluctuation amplitude and phase change capability. Based on the aforementioned analysis and by testing the
phase change curves of the optically-addressed spatial light modulator, it is found that when the driving voltage
period is 95% less than the response time, the phase fluctuation rate corresponding to the maximum phase change of
the phase modulation curve is reduced to 0.35%; however, the phase modulation capability is only 0. 8A. By
optimizing the driving condition parameters of the optically-addressed spatial light modulator, a phase modulation
capability of 1A is obtained, and the phase fluctuation rate corresponding to the maximum phase change of the phase
modulation curve is 1% .
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OALCLYV: optically addressed LC light valve

ITO: indium tin oxide conductive film
LCOS: liquid crystal on silicon
PBS: polarized beam splitter
BSO: Bi,SiO,,

PI: polyimide
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Principle of OASLM and structure of OALCLV. 1053-nm read light is modulated by 470-nm write light
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Fig. 9 Measurement result of OASLM response time. (a) Waveform of output light; (b) waveform of write light
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Fig. 10 Phase change curves and phase fluctuation rate of OASLM. (a) Phase change curves when voltage frequency

increases from 100 Hz to 400 Hz. Solid curves are normal values of phase change, and dashed curves are fluctuation

range; (b) phase fluctuation rate as a function of voltage frequency at maximum phase change. The inset is phase

fluctuation rate details from voltage frequency of 300 Hz to 600 Hz
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Fig. 11 Modulation results measured by oscilloscope corresponding to different voltage frequencies. (a) f=100 Hz;
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Fig. 13 Phase modulation curves and phase fluctuation rate when OASLM is at 400-Hz driving voltage frequency. (a) Phase

change curves when OASLM is at four kinds of write light intensity range. Solid curves are normal values of phase

change, and dashed curves are fluctuation range; (b) phase fluctuation rate as a function of write light intensity at

maximum phase change
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