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Effect of thickness and dielectric constant of
alignment layer on the TN-LCD

GUO Yu-giang, Wang Yi-fei, LIU Jian-Long,
WANG Sen, MA Hong-mei, SUN Yu-bao”

(Department of Applied Physics, Hebei University of Technology . Tianjin 300401,China)

Abstract: In order to protect the LC and devices with high operating voltage, the thicker thickness of
the alignment layer is used. When the thickness of the alignment layer can not be neglected, the in-
creasing of the alignment layer’s thickness leads to the increasing of the operating voltage. The influ-
ences of the thickness and dielectric constant of the alignment layer on LCD are researched in simula-
tion and experiment based on twist nematic liquid crystal display (TN-LCD). The results show that
the operating voltage can be reduced effectively when the dielectric constant of the alignment layer is
larger than 20, a little effect of the various thickness on the operating voltage can be seen when the di-
electric constant is larger than 500. The result has an important significance for reducing the operating
voltage of liquid crystal device with high operating voltage.
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Tab.1 Parameter of Structures in LCD

Item N € K d
(pN) (¢ pm)
N, n ey € K., =6.4
LC K22:3.0 5.0
1.576 3 1.479 4 19.7 6.7 K. =10.0
P/A 1.5-+0.001929i / / 230.0
1TO 1.7 / / 0.1
Glass 1.5 4.5 / 0.1
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Fig.2  Voltage dependent transmittance curves of

different thickness of alignment layer, when

K=3.8
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Fig.3  Voltage dependent transmittance curves of

different K of alignment layer, when (a)

thickness of alignment layer =0.3 pm, (b)

thickness of alignment layer =0.7 pm
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