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Optimized device structure of liquid crystal on silicon
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Abstract: In terms of liquid crystal on silicon (LLCoS) device, the optical properties of off-state pixels
would be affected by the adjacent on-state pixel, because the distance between the adjacent pixels is
small. To improve this issue, a three-dimensional (3D) optical modeling based on the normally white
L.CoS mode is built to investigate the effects of three parameters on the adjacent pixels’ optical prop-
erties. As a result, (1) the position and area of dark zone on the edge of adjacent pixels change with
the initial liquid crystal director. The least influence can be obtained for the adjacent pixels, when the
initial liquid crystal director is 45°. (2) The thicker the LCD cell is, the greater the influence on the
adjacent pixels is. (3) The influence of pixels’ gap on the edges of adjacent pixels are varying. In this

work, as the pixels’ gap is 0.7 pm, the on-state central pixel has the least influence on the reflectivity
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of the adjacent pixels. This investigation has a certain guiding significance for the design and prepara-

tion of high resolution LCoS.
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Fig.3 Simulation results of the different alignment

directions of liquid crystal display
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Fig.8 Reflectivity of different distances between the adjacent pixels
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