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Investigation of pretilt generation by UV light irradiation during imidization of polyimide
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(Dae-Shik Seo*, Hyung-Kyu Kim*)

Abstract

In this study, we investigated the pretilt angle generation and liquid crystal (LC) alignment by ultravi-
olet (UV) light irradiation during imidization of polyimide. The generated pretilt angle of nematic (N)
L.C by using the In-situ photo-alignment method was smaller than that of the conventional UV photo-
alignment method. Also, generated pretilt angle of NLC tends to increase by annealing. In case of
using the polymer (AL-3046), we found that the in-sity UV photo-alignment method has higher thermal
stability of L.C alignment, but it has a disadvantage to control pretilt angle.
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Fig. 1. UV light irradiation system.
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Fig. 2. Dependence of incident angle of
NLC pretilt by UV light irradiation
on PI surfaces.
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Fig. 3. Dependence of irradiation time of
NLC pretilt by UV light irradiation
on PI surfaces.
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Fig. 4. Dependence of annealing time of
NLC pretilt by UV light irradiation
on PI surfaces.
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(a) filling in nematic phase.

(b) annealing for 60 min. after filling in nematic phase
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Fig. 5. Microphotographs of aligned NLC
by using the in-situ photo-align-
ment method.
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(a) filling in isotropic phase.

(b) annealing for 60 min. after filling in isotropic phase.
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Fig. 6. Microphotographs of aligned NLC
by using the in-situ photo-align-
ment method.

a9 6 (a)ol the in-situ BJuigFd& o} 4% 4
o] isotropicAelAl Wirlel g8 g FUF A9 W
FEANAANE JERRRIC o] B 9N Y&

8

32 gggtr] W] ze zviio] @AYt 2
Hy 29 6 (b)el Jehd uish Zo], 100THA 60
B oY g & AS i LY AFuES e
Wtk a9 5% 29 622 E in-situ Fuiay
€ ol 8% FF = A9 WA ojdAAH e}
¢ fFEdCE AL ¢ F A

in-situ FUFYL o] &8F 4o AL o]
Ao R e )¢ F A F¥E YA
24, ol in-situ FWPL AL-3046 Eeo|
&AM S 34 3L ZYYEA ) uf¢ Eids
A& & 49A A5

4. 3q4 =B

2 dFdME Feloluj=9 24 Ald] UVH =4}
& o] 8% AQuY % TPER LA didtd HE
Ak, Folv|=9 &4 Ao} UVH ZALE o] 8@
in-situ BeigFgelae] ZeldEZLE U FEHY
€ ol &% A4 A BAsE e ¢ F AN
323 in-situ FHEHE o) 88 vintEgelyge 2y
REE gy 93td Friste A¥S Uehd
Ak, HEHoZ AL-3046 FviE ALY B¢
in-situ B YYL PP A AP L ¢33
Yy, 3 ZAYE Ao BE¥ @& /HAn 9
on, §F old ¥ A7 /Iy AlgE

dogd

[1] X. Wang and J. L, West, “The mechanism
of pretilt generation on polarized ultraviolet
light aligned polyimide film", SID 97, p. 5,
1997.

[2] M. Nishikawa, B. Taheri, and J. L. West,
“Polyimide films designed to produce high
pretilt angles with a single linearly polarized
UV exposure”, SID 98, p. 131, 1998,

[3] T. Yamamoto, M. Hasegawa, and H. Hatoh,
“Liquid-crystal alignment by slantwise irradi-
ation of non-polarized UV light on a poly-
imide layer”, SID 96, p. 642, 1996,

[4] D.-S. Seo, J.-H. Lee, and C.-H. Lee, “Pretilt
angle generation and EO performance in
NLC with polarized UV light irradiation on
polyimide surface”, ]J. of KIEEME, Vol 11,
No, 10, 1998,

[5] D.-S. Seo, ].-M. Han, and D.-S. Park,



(6]

“Pretilt angle generation of NLC and EO
performance of photo-alighed TN-LCD
using obliqued non-polarized UV light irradi-
ation on polymer surface”, ]J. of KIEEME,
Vol. 11, No. 10, 1998.

D.-S. Seo, and T.-G. Park, “Generation of
pretilt angle in NLC and EO characteristics
of pphoto-aligned TN-LCD on soluble poly-
imide surface containing trifluoromethyl moi-
eties”, J. of KIEEME, Vol. 12, No. 2, pp.
176-181, 1999,

[7] M. Schadt, K. Schmitt, V. Kozinkov, and V.,

Chigrinov, “Surface-induced parallel align-

ANARAAZ G =8A Vol 13, No. 1, January 2000,

ment of liquid crystals by linearly polarized
photopolymers”, Jpn. J. Appl, Phys, Vol 32,
p. 2155, 1992

[8] W. M. Gibbons, P. ]J. Shannon, S.-T. Sun,

and B. ]. Swelin, “Surface-mediated align-
ment of nematic liquid crystals with
polarized laser light”, Nature, Vol, 351, p.
49, 1991,

[9] J. H. Kim, B. R, Acharya, and S. Kumar,

and K. R. Ha, “A method for liquid crys-
tal alignment using in situ ultraviolet
exposure during imidization of polyimide”,
Appl. Phys, Lett,, Vol. 73, p. 3372, 1998.



	1: 


