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Control of Pretilt Angle using a in-situ Photoalignment Method
on Photo-crosslinkable Polymer Surface
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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
stuided. 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 (PI 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.
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+ PVCi ! poly(vinyl) cinnamate
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- SE-150 : for medium pretilt (Nissan Chemical
Industries Co., Ltd.).
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(a) photo-crosslinkable polyimide based polymer
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Fig. 1. Molecular structure of the three kinds of
the photopolymers and the PI.
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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 (Rs)| 61.26 11.74 27
PI-Chal~de (Rg)|{ 306 156 538
PI-Chal-Chol(Rc)| 449 51 50
PI-Chal-100 (Rg)| 51 49
k3 2. ZYvie] 74,
Table 2. Compositions of the polymers.
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 PVCGi PI blending
3.4 o s
a8 2@ QEFHe PIA #EEe] E¥

in-situ FelegE& )-8 & WHHE UVES
BAF ZAN 9 2AMZG R wE vvlg HAe] Ze
g9 A4S JeRddcl &247)(side  chain)el
biphenyl moityE f38ta 1+ PI+Chal+BP #Z
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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.

Fig. 2
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Fig. 3. Pretilt angles for NLC by polarized UV
exposure on the photo-crosslinkable

polyimide based polymer and blending

photopolymer as a function of exposure

time.

a9 3b)e 5 FEY9 Bdd H3d UvE
ZAA S diute AR meldEzte] UV AR
9J&A< Yehdt}. Polymer-29 polymer-3& AM&
B AL, 600 o YAGEAA 1083 UV RAME
A4 %10 o ZdEeE Vel =8, UV &
AtA|Zre] F i 4E ZR|HEY Zaste AHE
Uelidich, agez 33 s Eeulel=)
BE)E o]fF Aol E47]¢] biphenyl,
decyl, cholesteryl group8] 715718 £ n¥
gt Ao 4iALor ZUHEE Y = AU

Atk

iy B3 BEZE o] ASee Eo
mzgp FEEnst S5 oz ZedE ¥
Aol Bege o £ AUk & Zerlo=o) Bt
¢ M 2AL YA FFY A5 FEYnist
Au PIst #FEviE BHPF FvEg o gL
ZIUEHES TAANE RE & F Urh AEHe
B in-situ 35HYE ol 43t ZRHEZ Aost
Pttt RAS & 4 UAew, B AgdA ALE
g Az A Burg 5d AL A4S PIA
FEuyt 4t PIg FEYWE BT FEYY
B TYULEZ Aojrt fEldicke AL ¢ F A
Atk

4.4 E

B dFdME in-situ 3FEHE ol &3d BF
3 hsd FEErisr B3 FEenle] ZHEZR
Aojel izt HESHT vnlg A ZedE
z+e FEF M FEYUAA Fels 4714
biphenyl (BP), decyl (de) 283 cholesteryl (Chol)
group%9 715718 EYsY e ZYHEE o
F Ak =3 B ZedE ol &% Ffde
& =Zggde 28 Jeld g & &l gy
153 b5 d A4S §4 PIAY #Ent o
PI®} cinnamate Ade] FEHE H§L EF
Ll ZHE Aoyl o RfYsvdes A&
T AU

SE e

l

[
1t}

dAre =2

¥ odve ¥EINAT BA72d70999-2-
308-005-3)X Yo E FPHUAFYL}

2o 2¢

[11 M. Schadt, K. Schmitt, V. Kozinkov, and

V. Chigrinov, “Surface-induced parallel
alignment of liquid crystals by linearly
polarized photopolymers”, Jpn. J. Appl

Phys., Vol. 32, pp. 2155-2164, 1992.

[2) &3 4,494, 3 &5 310443 5y
g8 ZPonzg AYAd UVERALE 047
ZYEZ A", AVNAAANRLEH=EA, Vol
13, No. 11, pp. 950-953, 2000.

- 353 -



