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Eliminating fringe field effect using dielectric protrusions in LCoS

HOU Wen-yi', CHU Fan', TIAN Li-lan', LI Rui', GU Xiao-qing',
ZHOU Xiang-yu', WANG Qiong-hua®”

(1. School of Electronics and Information Engineering ,
Sichuan University s Chengdu 610065, China ;
2. School o f Instrumentation and Optoelectronic Engineering ,

Beihang University » Beijing 100191, China)

Abstract: An LCoS (Liquid Crystal on Silicon) using dielectric protrusions to eliminate fringe field effect is
proposed. The dielectric protrusion structure is designed between the pixel electrodes to block the crosstalk e-
lectric field between the adjacent pixel electrodes. The liquid crystal molecular director distribution and fringe
field crosstalk of the LLCoS are simulated, the mechanism of fringe field effect and its influencing factors are
analyzed, and the corresponding reflectivity and phase are calculated and compared. The L.CoS with dielectric
protrusions has a significant effect on eliminating the edge reflectance and phase interference of adjacent pixels
compared to the traditional L.CoS. The reflectance is always maintained at 96 % , the phase difference remains
unchanged, areas with contrast greater than 35 ¢ 1 are over to 60° and the overall viewing angle is largely un-
affected. The proposed dielectric protrusion can eliminate the influence of the transverse electric field on the

orientation of liquid crystal molecules in adjacent pixels, which improves the contrast of LLCoS and greatly
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improves the display effect.

Key words: 1.CoS; fringe field; dielectric protrusion; pixel electrode
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Fig.1 LCoS structure with dielectric protrusions. (a) Sectional view; (b) 3D diagram.
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Comparison of liquid crystal molecules arrangement of adjacent pixels when LCoS applies electric field to intermediate pix-
els. (a) Molecular arrangement of a conventional [.CoS liquid crystal display cell (cross-sectional view) ; (b) Molecular ar-
rangement of an 1.CoS liquid crystal display cell with dielectric protrusions(cross-sectional view); (¢) Molecular arrange-
ment of a conventional L.CoS liquid crystal display cell (top view); (d) Molecular arrangement of an [.CoS liquid crystal

display cell with dielectric protrusions (top view).
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Reflected light distribution and reflectance curves of adjacent pixels when conventional 1.CoS and L.CoS with dielectric pro-
trusions applies voltage to the intermediate pixel electrode. (a) Reflected light distribution of conventional 1.CoS when
LCoS applies electric field to intermediate pixels; (b) Reflected light distribution of L.CoS with dielectric protrusions when
LCoS applies electric field to intermediate pixels; (c¢) Relationship between the reflectivity of adjacent pixels and the posi-
tion of the conventional 1.CoS and the L.CoS with dielectric protrusions when the intermediate pixel is applied with a volt-
age of 5 V; (d) Relationship between the reflectivity of adjacent pixels and the voltage of conventional L.CoS and L.CoS

with dielectric protrusions when LCoS applies electric field to intermediate pixels.
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Fig.4 Phase curve and viewing angle of the adjacent pixels when the conventional L.LCoS and the L.CoS with di-

electric protrusions applies voltage to the intermediate pixel electrode. (a) Phase contrast of the

adjacent pixels when the conventional LCoS and the L.CoS with dielectric protrusions applies voltage to

the intermediate pixel; (b) The overall viewing angle of conventional LLCoS; (c¢) The overall viewing

angle of LCoS with dielectric protrusions.
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