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Effects of alignment layer on pretilt generation and electrical characteristics for
nematic liquid crystal by using photo-alignment techniques
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Abstract

Effects of alignment layers on pretilt angle generation and electrical characteristics in nematic liquid
crystal(NLC) by using photo-alignment techniques on polyimide (PI) surface with side chain were stud-
ied. The generated pretilt angle of the NLC on rubbed PI surface with 1l-layer is almost the same as
that with the 2-layers. However, the generated pretilt angle of the NLC on photo-induced PI surface
with 2-layers is larger than that with the 1-layer. The different mechanism of pretilt generation in NLC
was observed on the rubbing- and photo-alignment method. Therefore, the pretilt angle of the NLC on
photo-induced PI surface is attributed to surface roughness due to photo-dissociation of the polymer with
UV light irradiation on PI surface. We observed the same characteristics of voltage-transmittance (V-
T) and response time for 1- and 2-layers on PI surface. We also observed the same voltage holding
ratio (VHR) characteristics for 1- and 2-layers on photo-aligned PI surface. Consequently, we suggest
that the VHR of photo-aligned TN-LCD is higher than that of the rubbing-aligned TN-LCD,
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Fig. 1. Rubbing strength dependence of
pretilt angle in NLC on PI surface
with side chain.
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Fig. 2. Dependence of UV light irradiation
time of pretilt angle in NLC on PI
surface with side chain.
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Fig. 3. Voltage-transmittance characteristics

for photo- and rubbing-aligned TN-
LCD on PI surface with side chain.
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Table 1. Theappliedvoltage versus transmis-
sion for photo- and rubbing-aligned
TN-LCD on PI surface with side
chain.
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Fig. 4. Response time characteristics for

photo- and rubbing-aligned TN-
LCD on PI surface with side chain.



o

BoNFE ol 3 vivie AP ZAYE WY A7 540 B FF At M, wel, o]5 38

1 P97 e e ¢ T A Y, & 2049 &
gojvj= ¥HE Y MF TN-LCDY &7 At
< 58 msE W1 oH o]AL 4 FA7 A7) o
A Aoz A2 4 QU a2a FF TN-
LCDeIA 9 & AlZto] & AL 1Y 49 JES
2E @4l @& Aoz WA 5 Qo mAM B
g de] $¢ £x7 WE Ao2E A4 £ 3
o AF}Foz o $H St ¥ &
7b 28 L vAA g Ao 448 £ Yo

E:2 2. 4718 71R Zelolv= EANA Y 3
g 2 WA E o]8¥ TN-LCDY
SHEE.

Table 2. The response time for photo- and
rubbing-aligned TN-LCD on PI
surface with side chain.
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Fig. 5. VHR characteristics for rubbing-aligned
TN-LCD on PI surface with side chain.
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Table 3. VHR for photo- and rubbing-aligned TN-
LCD on PI surface with side chain.
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