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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 (An>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 0.9 3~10 |80/80/80/80; 6.0

IPS 04 15~60 [80/80/80/80| 7.5

VA 05 15~100 |80/80/80/80| 6.0
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3.1 Principle of high tilted 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.
= a7 3 ITO B34
A7 d(um) 5 um
g ezt 15°,20°,30 °,40 °,45 °,55 °,60 °
An at 550 nm 0.0987

ol vl(mPas) 84.0

A K11(pN) 9.6

= K22(pN)

A K33(pN) 11.6

A€ 207C,1.0kHz] 8.2
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Fig. 2. Simulation of voltage-transmittance and

response time in the novel HTOCB.
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The simulation data of response times
of the high tilted ECB cell on the
homeogenous layers.
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Table 3.

Pretilt
angle

60 °
55 °
45°
40°

Tr(ms) td(ms) T(ms)

54 7.3
56

5.0

19
18
2.2

74
7.2
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1.8
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3.3 Generation of tit 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.
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3.4 Electro—optical characteristics of novel

HTOCB cell
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Fig. 6. Voltage-transmittance  and

time characteristics of novel HTOCB

response

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

LC modes | tr(ms) | td{(ms) t(ms)
The novel
3.7 14 5.1
HTOCB cell
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