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Pretilt Angle Generation and EO Performance in LC Cell
with Linearly Polarized UV Light lrradiation on Polymer Surface

Chang-Hoon Lee. Jeong-Ho Lee. and Dae-Shik Seo
Dept. of Electrical Eng.. Soongsil University

Abstract - In this paper, we obtained that the monodomain
alignment of nematic liquid crystal (NLC) increases with
increasing irradiation time .with linearly polarized ultraviolet
{LPUV) light irradiation on polyimide (PI) surfaces. It was
found that the monodomain alignment of NLC is obtained in
a cell with normally LPUV light irradiated on Pl surface at
30 min, and then oblique LPUV is secondly irradiated on Pl
surfaces rotated by 90°. The pretit angle of NLC is
generated about 25° with oblique angle of 607 and then
decreased with increasing the oblique angle of UV light
irradiation. It is considered that the pretilt angle of NLC is
attributed to the photo-depolymerization of polymer with the
oblique angle of UV light. The voltage-transmittance and
response time characteristics of photo-aligned twisted nematic
(TN) - LCD with UV light irradiation time of 60 min. were
almost same in comparison with rubbing treated TN-LCD.
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Fig. 1. The used molecular structure of polymer.
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Fig. 2. The system of used UV light irradiation.
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Fig. 3. The microphotographs of aligned NLC in a cells with
LPUV light irradiation on Pl surface (in crossnicols).
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Fig. 4. The generation of pretilt angle in aligned NLC on PI surface

with side chain as a function of rubbing strength.
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Fig. 5. The pretilt angle generation of aligned NLC on PI
surface as a function of PUV light irradiation time.
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Fig. 6. The oblique angle dependence of pretilt angle in
NLC in a cell with LPUV lLight (first) is normally
irradiated on Pl surface for 30 min. and then oblique
LPUV is secondly irradiated on Pl surfaces rotated
by 90°.
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Fig. 7. The irradiation time dependence of pretilt angle in a cell
with LPUV light (first) is normally irradiated on PI
surface for 30 min. and then LPUV light of 60° is
secondly irradiated on Pl surfaces rotated by 90°.
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Fig.8. The generation of pretilt angle in a cell with LPUV
light (first) is normally irradiated on PI surface for
30 min. and then LPUV light (second) is obliquely
irradiated on PI surface rotated by 90" & 5 min. as a
function of oblique -angle.
+ injected at nematic phase;
B injected at isotropic phase.
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Fig 9. The voltage-transmittance characteristics for photo-
aligned TN-LCD with LPUV light irradiated on PI
surface and rubbing treated TN-LCD.
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