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EO Characteristics in the Vertical Alignment (VA)-x mode LCD
Using the Tilt Angle Decrease Effect on the Blended Polymer

Kyung-Jun Lée, Jeoung-Yeon Hwang, Dae-Shik Seo

Yonsei Univ.

Abstract

Blending effects for generating a pretilt angle in nematic liquid crystal (NLC) with negative
dielectric anisotropy on the blended polyimide (PI) of homeotropic and homogeneous alignment surface
were studied. Also, we investigated the EO performances for the advanced VA-n cell using this
homeotropic blended PI surface. A many decrease of tilt angle on the polymer surface to blend
homeotropic PI and homogeneous PI with side chain type was measured, and the tilt angle decreased
as blended ratio and rubbing strength increase. The blended effects for generating a pretilt angle were
clearly observed, and the many decrease of tilt angle can be achieved by using the blended PI surface.
The electro-optical (EOQ) characteristics using the advanced VA-1 cell using the homeotropic blended
PI surface than that of conventional VA cell can be improved. We suggest that the developed
advanced VA-n cell on a homeotropic blended PI surface is a promising technique for the achievement

of a fast response time, and a high contrast ratio.

Key Words : Advanced vertical alignment (VA)-T cell, Homeotropic blended polyimide (P!), Pretilt
angle, Electro-optical (EQ) characteristics, Fast response time
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PI-1 : PI, for homeotropic alignment
(from Japan Synthetic Rubber Co., Ltd.)
PI-2 : PI as side chain type, for homogeneous

alignment (from Nissan chemical
Industries Co., Ltd)
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Table 1. Compositions of the homeotropic blended
polyimide.
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Fig. 1. LC tilt angles on a polymer-1 surface
for homeotropic alignment as a function
of rubbing strength.
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Fig. 2. Schematic diagram of the VA-n
cell without a negative compensated film
in the off- and on-state.
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Fig. 3. Principal of the advanced VA-T cell.
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Fig. 4. V-T characteristics of the advanced
VA-n  cel
compensation film on a homeotropic PI

without a negative

surface.
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Fig. 5. Response time characteristics of the
advanced VA-m cell without a negative
compensation film on a homeotropic PI
surface.

19 5% advanced VA-1 4o 29 E

Ehdth 19 Sl e} o] B Felojw

n ox

b
4

_55_



p-:

53 AAEHE 9 IS A3

o] 43 advanced VA-1 A& ¢AA $HEA
Uetddon 23mse nd $REAL veh
.

dx, 72 EFEZ2YnE o] &3 advanced VA-
12 conventional VA-nde] ©y& FEad F
V-T £43% u& $E54E 7488 + U

2 tlo s

=3
4. 2 E

B d7dAEe FAUEE 1Y Zon= ®
Aol e +=3uid blending ¥ LY, 2 T
WA= me ZEEZ] wWild #@#so HE
dyed, olyd FAEFZYn FUE ofE
advanced VA-nde] A7|FEA ale AT
gt B ZYoin=dM,  FHu|ute
blending Bl &o] Wol ALE "yt Zirsgz,
=3 AWAEIL /g5 E HEJ ZasAo
asEz Feoln=g ojnrgol YEWS Y 9
FE FE AYS 4 & AN

F3 EFEAME o]£3 advanced VA-1S $
Fg HAA-FIHAE(V-T) E40 B $HSES
et ek gty g 2@ advanced VA-n
AL n&eHY nITEH2E & FTEE F

W 97159 REge & ok

32

rir

“dAtel 2

¥ oATE FueR  2AARATANY
(M1-0203-00-0008)2] d#o g FHAFUT)H

|

ot
i
rak

(11 T. Toyooka, E. Yoda, Y. Kobori, T.
Yamanashi and H. Itoh, “Optical design for
wide-viewing-angle TN-LCD with hybrid
aligned nematic compensation flims”, SID 98
digest, pp. 698, 1998.

[21 M. Oh-e and K. Kondo, “Response
mechanism of nematic liquid crystal using
the in-plane switching mode”, Appl. Phys.
lett., Vol. 69, pp. 623, 1996.

[3]1 Y. Koike, S. Kataoka, T. Sasaki, H. Chida,
A. Takeda, K. Ohmuro, T. Sasabayashi and
K. Okamoto, "A vertically aligned LCD

providing  super-high image quality”,
IDW'97, pp. 159, 1997.

{4] T. Miyashita, Y. Yamaguchi and T. Uchida,
"Wide-viewing-angle display mode using
bend-alignment liquid crystal liquid crystal
cell”, Jon. J. Appl. Phys. Vol 34, pp. 177,
1995.

[5] D.-S. Seo, J.-H. Lee, and H.-Y. Kim, "Wide
viewing angle and fast response time by
using novel vertical-alignment-pai cell mode
on a homeotropic alignment layer”, Liq.
Cryst., Vol. 27, No. 9, pp. 1147, 2000.

[6] D--S. Seo, K. Muroi, and S. Kobayashi ,
“Generation of pretilt angles in nematic liquid
crystal, 5CB, media aligned on polyimide
films prepared by spin-coating and LB
techniques : effect of rubbing”, Mol. Cryst.
Lig. Cryst., Vol. 213, pp. 223, 1992.

[7] D.-S. Seo, S. Kobayashi, and M. Nishikawa,
"Study of the pretilt angle for 5CB on
rubbed polyimide films containing

trifluoromethyl moiety and analysis of the

surface atomic concentration of F/C(%) with
an  electro  spectroscope for chemical

analysis”, Appl. Phys. Lett.,, Vol. 61, pp. 2392,

1992.

_56_



