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Optimization of Color Filter Liquid-Crystal-on-Silicon Microdisplays
Based on Three-Dimensional Optical Modeling
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Abstract With the three-dimensional (3D) optical analysis as a tool, the optimization of the fringing field effect in
the color filter liquid-crystal-on-silicon (CF-LCoS) microdisplays is obtained by changing pixel arrangement, rubbing
direction, and liquid crystal (LC) mode. The color purity of the CF-LCoS microdisplays could attain 63% national
television system committee (NTSC) level for a typical pixel size of 15 pym. With the optimization, the color fringing
effect of CF-LCoS is minimized and the color purity of the device is increased.
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Fig.1 (a) Observed and (b) simulated color pixels of the

mixed twisted nematic (MTN) CF-LCoS microdisplay
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Fig. 2 Simulated spatial optical reflectance of (a) strip and (b) delta pixels when the green pixels are turned on
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Fig. 3 (a) Normal and (b) optimized rubbing schemes
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Fig. 4 Simulated spatial optical reflectance of the delta pixels in (a) normal and (b) optimized rubbing schemes
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Fig. 5 Simulated spatial optical reflectance of (a) the optimized MTN mode and (b) a low-leakage MTB mode
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