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Liquid Crystal Aligning Capabilities Using the /in-situ Photoalignment Method
on Photo—crosslinkable Polymer Surface
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(Jeoung-Yeon Hwang', Eun-A Jung’, Dae-Shik Seo’, Jae-Hyung Kim”, Eun-Joo Hahn™)

Abstract

Aligning capabilities for nematic liquid crystal (NLC) using a in-situ photodimerization method on
various photo-crosslinkable polyimide (PI) based polymer and blending photopolymer surfaces were
investigated. High pretilt angle of the NLC can be measured by obliquely polarized UV exposure on a
photo-crosslinkable polyimide based polymer surface containing biphenyl (BP), decyl (de), and cholesteryl
(chol) group, respectively. However, the low pretilt angle of the NLC was measured by obliquely
polarized UV exposure on the blending photopolymer (Pl and cinnamate materials) surfaces.
Consequently, the pretilt angle of the NLC generated on the photo-crosslinkable polyimide based polymer
surfaces using the in-situ photodimerization method was higher than that of the blending
photopolymers

Key Words : nematic liquid crystal, a photo—crossiinkable polyimide, /n-situ photodimerization
method, pretilt angle
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Fig. 1. Molecular structure of the three kinds of
the photopolymers and the PL
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- Photo-crosslinkable polyimide based polymer
( PI-Chal-BP, PI-Chal-de, PI-Chal-Chol,
Pl-chal 100 )
- PCEMA : poly (cinnamolyethyl methacrylate)
+ PVCi : poly(vinyl) cinnamate
+ SE-150 : for medium pretilt (Nissan Chemical
Industries Co., Ltd.).
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Table 1. Compositions of the photo—crosslinkable
polyimide based polymer.

-OH | Chal spacer | Second side
(mol%) |  (mol%) |chain(mol%)
PI-Chal-BP (Ra)| 61.26 1174 27
PI-Chal-de (Rg)| 306 156 538
PI-Chal-Chol(Rc){ 449 51 50
PI-Chal-100 (Rg); 51 49
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Table 2. Compositions of the polymers used.

A B ratio 1:1
PI-Chal-BP
Polymer-1 |_E1-Chal-de Non-blending
PI-Chal-Chol
PI-Chal-100
Polymer-2| PCEMA PI blending
Polymer-3 PVCi PI blending
p-wave

UV light source
{365nm)

Polyme

Polarizer Hot plate

iTO glass
% 2. UV A Al=d,
Fig. 2. UV exposure system.
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. Pretilt angles for NLC with polarized UV

exposure on the photo-crosslinkable
polyimide based polymer and blending
photopolymer surfaces as a function of
incident angle.
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Pretilt angles for NL.C by polarized UV
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polyimide based polymer and blending
photopolymer as a function of exposure
time.
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