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Influence of gate profile on TFT manufacturing process

LIU Dan'?**, LIU Yi'**, HUANG Zhong-hao', GAO Kun-kun', WU Xu', TIAN Mao-kun',
WANG Kai', ZHANG Chao', WANG Rui', MIN Tai-ye' , FENG Jia-hai', FANG Liang’

(1. Chongqging BOE Optoelectronics Technology Co., Ltd., Chongging 400700, China ;
2. Department of Applied Physics, Chongqging University , Chongqing 400044, China ;
3. Chongqing Institute of Green and Intelligent Technology »

Chinese Academy of Sciences, Chongqging 400714, China)

Abstract: The gate electrode of thin film transistor(TFT) is a step in cross section, it is covered by
gate insulator(GD) , source and data electrode(SD electrode) in sequence, and the degree of coverage is
measured by the step coverage, which is the ratio of the horizontal thickness to the vertical thickness
of GI layer at the step. In this paper, combining the manufacturing process of HADS product in
Chongqing BOE company, the influence of gate thickness and profile on the GI layer step coverage is

%% B #7:2020-03-20 3 1817 H #7: 2020-05-14.
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studied. Then, the difference of SD etching degree between step and non-step is explored based on
step coverage. After that, the relationship between gate profile, step coverage, Cu corrosion and other
defects are analyzed based on defect information in mass production. At last, the corresponding yield
up measures are proposed. The experimental results show that the tate profile is a key factor affecting
step coverage, and gate profile has a negative linear relationship with GI coverage. When the gate
thickness varies from 280 nm to 500 nm, the GI coverage decreases by 20% for every 10° increase in
the gate profile. SD layer covers the step, and will be thinned at this place, which leads to an increase
in the degree of SD etching. If the gate profile is large, the GI layer at the step will be thinned or gen-
erates micro-cracks, the corrosive medium in manufacturing process will pass through the thinned GI
layer or crack to react with gate electrode to form corrosion. Whats more, a larger gate profile will
cause SD line to be open at the step. A gentle gate profile can be obtained to avoid the above yield risk
by changing etchant, adjusting etchant composition, optimizing etch process. In addition, it is a useful
method to adjust GI deposition parameter to improve GI coverage to avoid gate corrosion; and the so-

lution containing improving photo-resist adhesion, widening the SD line at the step can be tried to

avoid SD line open.

Key words: thin film transistor; gate profile; step coverage; data line open; gate corrosion
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Fig.1 Diagram of TFT device and process sequence
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Fig.2 Diagram of GI layer (a,b) and its coverage (c)
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Tab.1 Experiment split of process
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Fig.5 Micro-morphology of FGI covering the step.

Ca) 5K Y A 39

(a) Larger profile; (b)Smaller profile.
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Fig.6  Relationship between gate profile and FGI
coverage in fixed gate thickness of 300 nm
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Tab.2 FGI coverage in different gate thickness and
profile

Yers g MR /nm BEM/C) BRE GRS/ %

Al 280 52.37 110.27
A2 280 62.64 91.73
A3 300 57.83 93.20
A4 300 60.5 92.28

BRI

7 AR B (a0 B A (b) T FGI B 6 R0 = 4EL A .

Fig.7 Three dimension view of FGI coverage in dif-

ferent gate thickness (a) and profile (b)
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&8 AR RS (3 B AR O F FGI 28 35 R 09 800 43 17
Fig.8 Main effect analysis of gate thickness and

profile on FGI coverage
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Fig.9 Regression equation between FGI coverage

and gate profile
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Fig.10 Diagram of SD covering at the step
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Fig.11 Etching degree of SD layer at step position

for different gate profile
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Fig.13 Inspection image of gate corrosion. (a) Gate

corrosion at the step; (b) FIB test at the

gate corrosion.
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Fig.17 Solutions for low step coverage of GI layer
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