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Generation of Disclination Line Dependent on Liquid Crystal’s Pretilt Angle
in Liquid-Crystal-on-Silicon Devices
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Abstract

We have studied how surface pretilt angle affects generation of disclination

line in liquid-

crystal-on-silicon cells for 45°-twisted nematic (TN) and vertical alignment (VA) modes with pixel
size of 15mm. Our studies show that when the pretilt angle is increased from 0° to 3° in the 45°-TN
cell, the disclination line at left side of on-pixel becomes weak and is well suppressed with &, = 3°
although the pixel size is decreased. In the VA cell, when the pretilt angle is decreased from 89" to
86", the disclination line at right side of the on-pixel is suppressed well and even for a smaller pixel
size, it does not exist when 8, = 86°. The results inform that the pretilt angle strongly affects the

image quality of microdisplays.
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Table 1. Parameters of liquid crystal that were
used in the simulation for each mode.
45°-TN VA
Kii(pN) 12.2 17.2
Kan(pN) 3.4 84
Ka3(pN) 14.0 179
€l 9.7 3.4
€1 5.7 7.1
An( A=550nm) 0.22 0.078
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