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Abstract

The generation of pretilt angle in nematic liquid crystal (NLC) and electro-optical (EQ) characteristics of
photo-aligned twisted nematic (TN)-LCD with oblique P-polarized ultraviolet (UV) light irradiation on the
two kinds of the soluble polyimide (PI) surfaces containing trifluoromethyl moieties were investigated. The
generated pretilt angle of NLC is about 25° with P-polarized UV light irradiation of 20° on PI-3 surface
at 20 min; However pretilt angle of about 0.5° are observed on PI-1 and PI-2 surfaces. The generated
pretilt angle of NLC on PI-3 surface may be attributed to the trifluoromethyl moieties attached to the
lateral benzene rings. The voltage-transmittance and response time characteristics of photo-aligned TN
-LCD with P-polarized UV light irradiation of 20° on PI-1 surface at 20 min were almost same in
comparison with the rubbing-aligned TN-LCD. However, the high threshold voltage and slow response
are observed on PI-3 surface. Also, the decay time 74 of photo—aligned TN-LCD is attributed to the

anchoring energy of NLC.
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Fig. 1. The molecular structures of the three kinds of
the polymer.
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Fig. 2. The system of UV light irradiation used in
this experiment.
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Fig. 3. The generation of pretilt angle in NLC
with P-polarized light UV irradiation on
the three kinds of the soluble PI surfaces
at 20 min. as a function of incident
angle.
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Fig. 4 The voltage-transmittance characteristics of photo-
aligned TN-LCD with P-polaized UV light irradiation
of 20° on soluble PI surface containing triflucromethyl
moieties at 20 min. and rubbing-aligned TN-LCD.
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Table 1. The applied voltage versus transmission for
photo-aligned TN~LCD and rubbing-treated
TN-LCD on soluble PI surface containing
trifluoromethyl moieties.
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Table 2. The response time for photo—aligned TN~

LCD and rubbing-aligned TN-LCD on so
luble PI surface containing trifluoromethyl

moieties.

4.8 E

B dFdAe Z8E5 FH BRA EEv9
backbone °| CF371& ##% PI-3 &EWel AA
"3 UV #2200 9 YAd=z2 2088 24}
A9 vimte Ao ZejgeZe ¢ 25 2 M
aA dAsA zed, PI-1 2 PI-2 EHA
t 2E 4= oF 05 9o &2 ZHEY)
AL &5 NS £F, CFy71 & 73 718

-346-

4 PI-19-& o]§¢ #ujd TN-LCD: ¥ X3
3 TN-LCD & A9 {1 dAX 54 2 &g
EAE JehAth 28y, Zalole backbone ©f
CF:71& 717 7b84 PI-3 EH & o] &% Bujg
TN-LCD & 2% A3 TN-LCD 2d dA A
Hdetel 3, ¥ESEs =W AgE e,
stRlgte 2 g TN-LCD 9 &72AIL ry &
7l1g FHA A vule Aol T2 wiake) AY
AR 77t F Aeg 4z & F+ AU

2 ATE AYAAY 2 FANERA AAY G
A (AU ABENFA) o1& AL Q7]
A SJstel FYHAUT,

Zu 238l
[1] M. Hasegawa, H. Takano, Y.Momoi, and K.
Nakayama, between the
image-sticking time and electrical characteristics

“Relationships

of UV-exposed two-domain wide-viewing-angle
LCD”, SID digest paper., 666, 1996.

[2] T.Yamamoto, M. Hasegawa, and H. Hatoh
“Liquid-crystal  alignment by
irradiation of non- polarized UV light on a
polyimide layer” SID digest paper, 642, 1996.

[3] D.-S.Seo,L.-Y. Hwang, and S. Kobayashi, “Inves
tigation of pretilt angle generation in nematic
liquid crystal with slanted non-polarized
ultraviolet light irradiation on polyimide
surfaces”, Liquid Crystals, Vol. 23, 923, 1997.

[4] D-S.Seo, J-MHan, and D.-SPark, “Pretilt
angle generation of NLC and EO performance
of photo-aligned TN-LCD wusing obliquid
non-polarized UV light irradiation on polymer
surface”, J. of KIEEME, Vol. 11, No. 10, 1998.

[5] D.-S. Seo, S. Kobayashi, and M. Nishikawa, “Stu

dy of the pretilt angle for 5CB on rubbed polyim
ide films containing tifluoromethyl moiety and
analysis of the surface atomic concentration of
F/C(%) with an electron spectroscope for chemi
cal analysis”, Appl. Phys. Lett., Vol. 61, 2392, 1992.

[6] D.-S.Se0, MNishikawa, and S.Kobayashi,
"Generation of high pretilt angles of nematic
liquid crystal (5CB) on rubbed organic solvent
soluble polyimide surfaces with helical backbo
ne structure and trifluoromethyl moieties”,
Liquid Crystals, Vol. 22, No. 4, 515, 1997.

slantwise



