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A Hight Tilted OCB(HTOCB) Mode using Control of Tilt Angle for
Nematic Liquid Crystal on Polyimide Surface
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Abstract

In this paper, we have improved a novel high tilted optically compensated bend (OCB) (HTOCB)
mode by using high tilt angle that was generated by the unique baking condition on the homeotropic
alignment layer. The high tilt angle of liquid crystal (LC) was generated by new alignment process
that tilt angle changed homeotropic state to homeogenous state using Hot-plate equipment; we obtained
about 40~50° tilt angle with negative and positive dielectric anisotropy on the homeotropic polyimide
(PD), and then LC tilt angle decreased as increasing baking temperature and time. At last, we obtained
about 10° with positive type NLC (An>0). Also, the LC tilt angle of positive type NLC (&n>0)
decreased as increasing rubbing strength at the same baking temperature and time. The novel LC
operating mode (HTOCB) that used the high tilt angle by the new alignment method was improved.
The response time of the novel HTOCB cell was faster than that of conventional OCB cell. We
suggest that the developed the Novel HTOCB cell using control of tilt angle on the homeotropic
surface is a promising technique for the achievement of a fast response time and a high contrast ratio.
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Table 1. Ability of main liquid crystal operating
mode.
Brightness | Response | Wide view | Operating
(companion time angle Voltage
comparison) (ms) (°) V)
TN 1 3~30 [50/35/80/80 3.3
OCB 09 3~10 {80/80/80/80 6.0
IPs 04 15~60 |80/80/80/80 75
VA 0.5 15~100 |80/80/80/80 6.0
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3.1 Principle of high titted OCB cell
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Fig. 1. Principle of OCB cell and structure of
novel HTOCB cell.
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Table 2. Simulation condition.
A= etz d ITO 45
A28 d(pm) 5 Hm
zedEZt 15°,20°,30 °,40 ° 45 ° 55 °,60 °
An at 550 nm 0.0987
o v1(mPas) 84.0
A K11(pN) 9.6
5 K22(pN)
4 K33(pN) 116
Ae 207C,1.0kHz] 82
Polarizer 0°
Analyzer 90°
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Fig. 2. Simulation of voltage-transmittance and
response time in the novel HTOCB.
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Table 3. The simulation data of response times
of the high tilted ECB cell on the
homeogenous layers.

Pretilt
rett tr(ms) td(ms) T(ms)
angle
60 ° 54 19 7.3
h5 ¢ 56 1.8 7.4
45° 50 2.2 7.2
40° 3.8 18 56
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3.3 Generation of tilt angle by novel control
method
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Fig. 3. Generation of tilt angle with positive
type NLC on the homeotropic polyimide
surface as a function of baking tem-
perature and time with conventional
baking method.
90
] [
80 - b § .
o ®
% 70 .
S
QL 60 *
[o)]
<=t 50 -
=
= 401
= 180°C [RS=54mm]}
304 * 220°C [RS=54mm]
s 240°C [RS=54mm]
20 T T T T T T
10 20 30 40 50 60
Baking Time (min)
2% 4 Y19 ARE olBste] | Eeloln]
= mAoA Y 24 22 L AZtel i
divhe) gl melEzbe] w A
Fig. 4. Generation of tilt angle in NLC on the

homeotropic  polyimide surface as a
function of hotplate temperature and
time using positive type NLC.
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homeotropic polyimide surface as a
function of hotplate temperature and
rubbing strength using positive type
NLC.
AellAle] 2ol o)&k Ad(r)o] Aol ZydrE7t
& Yeldnh ol R8s e 2k 89 mmel
o Aol Hsh wel, 2L 180 T 5ol
AN gAgel, AS A4E 9E 4
e o, 2L 240 TY Aol E 44

Azrel FHEE HE 2ol B3 gade 4
o ek,

TL%’ = A28 "2E Ao oR hot-plate?l
Sw7F 240 T ¥ A5 & Zojm qW
of Ao Az I 2 el ofdt H(+)e] A%
o] zydEzS VeI 240 T e hot-plate ]
2PN AR e s A4 HE
4e gaske AERE Wbl Telvh, AAA
{Fol 404 o]y Aol w A #Aglol
Ao dA 54 e

3.4 Electro—-optical characteristics of novel

HTOCB cell
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Table 4. Response time of novel HTOCB cell.

LC modes
The novel
HTOCB cell

Ir(ms) | td(ms) T(ms)
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