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Innovative shading maintenance and parameter
optimization analysis of TFT substrate

TAN Siyun, HE Bin, HU Yanyu, JIANG Tengteng, ZHANG Xiaosong, LI Dengtao, L.LIU Haoran’
(Hefei BOE Display Technology Co. Ltd., Hefer 230012, China)

Abstract: In order to solve the issue of certain specific bright spot defects on TFT substrates, which occur
at a rate of approximately 0.23% and cannot be repaired, a method of coating bright spot pixels with UV
curable black shading material is proposed. This method can be used to repair all bright spot defects, and
the ability to repair the substrate by darkening the pixels is fully enhanced. Firstly, a series of experiments
including lighting detection, microscopic observation, and focused ion beam (FIB) analysis were
conducted to verify the feasibility of light shielding material coating bright spot pixels to achieve pixel
darkening. Then, through experimental exploration, it was found that the important control parameters
for achieving pixel dimming are shading rate and coating height. The effects of three factors, infrared intensity,
infrared exposure time and discharge pressure, on shading rate and coating height were investigated.
Finally, the response surface method was introduced to construct a response prediction model corresponding
to shading rate and coating height, which was validated with experimental data. The optimal process parameters
of three factors were analyzed to be 87.9% , 2 488 ms, and 0. 015 8 MPa. According to the experimental
results, the success rate of repairing bright spot defects on TFT substrates caused by different factors is

98% in the mass production.
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Fig.1 Repairing device diagram
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Fig.4 Second mode of repairing failure
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Tab.1 Single factor experiment table

L AR ZIAMEMIETE RS
N X,/ % X,/ms X,/MPa
1 80 2 000 0.010
2 85 2 200 0.012
3 90 2 400 0.014
4 95 2 600 0.016
5 100 2 800 0.018

3.3 Im Rz SERIE T

Box-Behnken % i1 ( Box-Behnken Design, BBD)
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Tab.2 Factor level table

IS
IR FAR L DS 251 B [ i
X,/ % X,/ms X,/MPa
—1 70 1 500 0.010
0 85 2 000 0.013
100 2 500 0.016
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Fig.5 Effect of infrared intensity on pixel height and

shading rate
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Fig.6 Effect of infrared exposure time on pixel height and

shading rate

PR i TR] R 23 0, D R R DR B L
iR m B BT

H L7 R, B e R R T A Rl D
BESEY RS ES . [k ih R 0. 01 MPa
M| 0. 016 MPa iy R R i B i 3m. iX )2
P T B B Sk R T B T, ] R ] N 3
MOBHE R B 2 0. R R DGR A N
JEJ3 4 0.01~0. 014 MPayos N & K. T
Bk HAR e HEEC MR A 5 B —E MR,
PRI Y PR ) R 22 m 2= i1 0. 016 MPa & , 5%
R = T AR

e

—— REEE 121
80
120
£
£ 60f g
ﬁ 1.9 IE
2 a0t oy
18
20F
17

070010 0012 0014 0016 0018
ik J)/MPa

P 7 ok Ty X 5 3% v TR RS O 5% 14 B2 i)
Fig.7 Effect of venting pressure on pixel height and

shading rate
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Tab.3 Results of response surface experiments
75 LA IE X,/ % 21 AME IR R] X, /ms R X,/ MPa WIEHE/ % 1R Z & /pm
1 100 2400 0.018 95 2.178
2 90 2 800 0.01 85 1.978
3 90 2400 0.014 90 1. 866
4 100 2 000 0.014 83 2.236
5 90 2400 0.014 90 1. 887
6 90 2 400 0.014 91 1.862
7 90 2400 0.014 88 1.916
8 80 2 000 0.014 80 2.010
9 80 2400 0.010 70 1.945
10 100 2 800 0.018 95 2.221
11 100 2400 0.010 72 2.049
12 90 2 000 0.010 75 1.951
13 90 2 800 0.018 100 2.085
14 80 2 800 0.014 94 2.056
15 80 2 400 0.018 95 2.042
16 90 2 000 0.018 95 2.066
17 90 2400 0.014 92 1.907
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Tab.4 ANOVA table
5 S5 ” ¥ ” FAi P
Y, Y,*10 ° Y, Y,*10 ° Y, Y, Y, Y,

F5 15 1138.17 220 126. 46 24 25.76 32.67 0.000 1 0.000 1
X, 4.50 50 4.50 50 0.92 67. 40 0.370 2 0.000 1
X, 185. 28 0.741 185. 28 0.741 37.74 1.00 0.000 5 0.350 5
X, 770. 28 25 770. 28 25 156. 91 33.72 0.000 1 0.000 7

XX, 0.25 0.961 0.25 0.961 0.051 1.30 0.8279 0.292 2

XX, 2.25 0. 289 2.25 0. 289 0.46 0.39 0.5201 0.552 0

XX, 5.06 0.020 25 5.06 0.020 25 1.03 0.027 0.3437 0.8733
X, 86. 69 81 86. 69 81 17.66 108. 68 0.004 0 0.000 1
X, 18.35 46 18.35 46 3.74 62.70 0.094 5 0.000 1
X 64.45 3.190 64.45 3.19 13.13 4.31 0.008 5 0.076 6

i 34.36 5.185 4.91 0.7407

Bif 3 FE 25.56 2.774 8.52 0.924 8 3.87 1.53 0.1119 0.3357
afi iR 2% 8.80 2.411 2.20 0.6027
SR 1172.53 220
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Fig. 9 3D response surface plots of the interaction of various factors on shading rate and pixel height
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