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Analysis and improvement of bubble defect in
TN mode liquid crystal panel

WANG Chao” , XU Xi-liang, YAO Zhi-xiao,ZHU Dong-yan, WANG Jian
(Beijing BOE Display Technology Co., Ltd., Beijing 100176 ,China)

Abstract: Bubble in LCD panel is a defect with low frequency but great influence. In this paper, a kind
of Bubble defect in TN LCD panel was explored. The reason is that the OC (Over Coat) material in
the CF (Color Filter) is stored at high temperature for a long time, which results in a large amount of
gas precipitation in the OC. It is released into the panel through the cracks of ITO (Indium Tin Ox-
ide) and finally forms bubbles. The generation principle of the bubbles and the improvement methods
of bubbles were researched in this paper. It is proved that the gas generation can be reduced by optimi-
zing process parameters and replacing OC materials, and the ITO cracks can be reduced by changing
the temperature of ITO film formation, so as to solve the problem from the source. That guarantees
product quality and improves customer satisfaction.
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Fig.1 Bubble defect
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Fig.2 Changes of bubbles under microscope
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Tab.1 Bubble gas composition
Roman G Integrated  Relative Concentration
as

shift/cm ™! intensity/cps intensity ratio/ %

1 387 CO, 135.0 2.53 9.1

2141 CO 1125.6 21.08 85.8

2 328 N, 54.4 1.00 4.4

2917 CH, 41.4 0.78 0.5

3 655 H.O 4.6 0.09 0.2
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Fig.6 Schematic diagram of bubble generation

mechanism
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Tab.2 LC bubble test result under 85 °C /85 % RH
!
Split Qty 48h 96h 144h 192h 240h 288h 336h 384h 432h 480h 528h 576h 624h 672h 720h
i/ Y
1 33 0 0 0 0 3 8 10 10 11 11 12 12 12 12 12 36
2 7 0 0 1 1 2 3 3 3 3 3 3 3 3 3 3 43
K 2+ H]
61 0 0 2 8 19 31 32 33 34 35 38 38 38 38 38 62
1 OC
4 50 0 0 1 3 4 5 5 5 5 6 7 7 7 7 7 14
5 50 0 0 0 0 0 0 0 0 0 0 0 0 1 2 3 6
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Tab.3 Experimental results of out gas decreased
WET BUET AR
w8 w0

/Pa /s BE/°C H/min i Y

45 0 230 25 33 36

25 0 235 30 49 12.2

25 0 235 25 49 8.1

25 0 235 30 50 4

25 2 235 25 35 0
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Tab.4 Test results of OC material change

OC 15 FE B SEARE/ %
KZA# OC 33 36
1A OC T4k 50 0
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ITO temperature change test results
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=

150/150 93 0
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