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Fig. 1. (color online) The (a) top and (b) cross section
view of VAN CF-LCoS simulation structure.
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Fig. 2. (color online) The optical reflectance model of

the VAN CF-LCoS microdisplays.
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Fig. 3. (color online) Simulated color pixels of the
VAN CF-LCoS microdisplays.
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Fig. 4. (color online) The simulated reflectivity of the
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microdisplays.
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Fig. 5. (color online) The (a) observed and (b) simu-
lated color pixels of the VAN CF-LCOS microdisplays.
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Abstract
A three-dimensional (3D) optical model is developed for small color pixels in vertical alignment nematic (VAN)
mode color filter liquid-crystal-on-silicon (CF-LCoS) microdisplays. First of all, the electromechanical characteristics of
color liquid crystal (LC) cells are analyzed to achieve the orientation structure of the LC director. Then, the optical
reflectance of the cell is calculated by using the extended Jones matrix. Finally, the optical reflectance on the pixel array
is reduced into the displayed color image by adopting a standard RGB representation. In order to verify the accuracy of
this 3D optical model, the simulation result and the observed result are compared. The simulated optical reflectance is

in good agreement with the experimental result.

Keywords: color filter, LCoS, vertical alignment nematic, optical modeling

PACS: 07.07.Hj DOI: 10.7498/aps.64.140701

* Project supported by the Technology supporting plan of Tianjin Government, China (Grant No. 12ZCZDGX02600).

1 Corresponding author. E-mail: lidan@tust.edu.cn

140701-6


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.64.140701

	1引 言
	2三维光学建模
	2.1 液晶器件机电特性分析
	Fig 1

	2.2 光反射率分析
	Fig 2

	2.3 根据sRGB协议还原彩色像素
	2.4 三维光学分析
	Fig 3
	Fig 4


	3三维光学模型的验证
	Fig 5

	4结 论
	References
	Abstract

