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Application of optical alignment technology in TFT-LCD

MA Guo-jing” » WANG Dan, LU Shun-sha, LU Meng-meng,
GUO Qing-sen, SONG Yong-zhi, CHEN Wei-tao

(Beijing BOE Optoelectronics Technology Co., Ltd., Beijing 100176, China)

Abstract: The degradable optical alignment technology and its main effects on TFT-LCD are studied.
The anisotropy of PI shows a trend from increasing to decreasing as the exposure dose increases and
the main curing time extends. The anisotropy of PI, which is a common representation of the align-
ment ability of PI, performs best at 550 mJ/cm? ultraviolet treatment and 30 min curing time, In addi-
tion, the anisotropy of PI keeps increasing as the main curing temperature increases from 230 °C to
250 °C. Results also demonstrate that the complete optical alignment has no obvious effect on the elec-
trical properties of TFTs. Compared to rubbing process, optical alignment shows huge advantages of
contract ratio. The contract ratio of optical alignment product is about 1 500, approximately 50%
higher than that of rubbing product, due to the low pre-title angle (about 0.2°).
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Fig.1 Process flow diagram of optical alignment
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Fig.2 Schematic diagram of optical alignment
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Tab.1 Test splits of process parameters of optical align-

ment
ltem JeRE/ Wk EAE P[] /
(m] « em™) A/ C min
1 550 230 40
2 550 230 30
3 600 230 30
4 550 230 20
5 400 230 30
6 700 230 30
7 500 230 30
8 600 250 30
9 550 250 30
10 400 250 30
11 700 250 30
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Fig.3 Result of anisotropy under different exposure

dose and different bake temperature
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Fig.4 Result of anisotropy under different bake time

and different bake temperature
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Tab.2  Measuring results of TFT characteristics under

different process parameters of optical alignment

Lo/pA Io/pA
Item " i Va/V
(15 V) (=8 V)

Spec. >2.3 <10 -1~3

AbEERT 2,18 0.93 0.44
UV 550 mJ/cm?
AbERE S 1.78 0.76 1.66

AbBRET 2.4 0.87 0.47
UV+230 °C/30 min
MHJE 253 0.94 0.44

AbBRET 2.32 0.79 0.42
UV+250 C/30 min
GBS 2.35 0.89 0.61
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Fig. 5 Pretilt angle of optical alignment and

rubbing alignment
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