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Research of Cu corrosion in 4-Mask process

BAI Jin-chao™ , LI Xiao-long, HAN Hao, ZHANG Xiang-meng, ZUO Tian-yu,
WU Zu-mou, DING Xiang-gian, SONG Yong-zhi, CHEN Wei-tao

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

Abstract: The jagged defect of copper data lines caused by corrosion of copper in 4-Mask process was
investigated systematically, the steps and mechanism of copper corrosion were found, and the
effective measures to improve copper corrosion were established. Firstly, the morphology of copper
data lines after each etching process was observed by microscope to determine the process steps of cop-
per corrosion. Then, the composition of corrosion products was confirmed by scanning electron mi-
croscopy (SEM) and X-ray electron spectroscopy (EDS), and the corrosion mechanism was explained
reasonably. Finally, based on the mechanism of copper corrosion, effective improvement measures
were put forward. Copper corrosion occurs under the combined action of a-Si dry etching and photore-
sist ashing, and the main products of copper corrosion are CuO and CuCl,. CuO protective film is
formed on both sides of copper data line by ashing process first and then a-Si dry etching, so copper
corrosion can be completely improved. The improvement measures can solve the problem of copper
corrosion and eliminate the jagged defect of copper data lines.
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Fig.1 Defect image of Cu data line
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Fig.2 Image of Cu data line after each etching step.(a)
Completing 1st Cu etching. (b) Completing 1st
Cu etching, a-Si etching and PR ashing.
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Fig.3 SEM images of Cu line without PR (a) and
with PR (b)
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Fig.4  EDS result of Cu line. (a) with PR; (b)
without PR.
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Fig.5 Image of Cu data line after a-Si etching and
PR ashing.(a) Completing 1** Cu etching and
a-Si etching; (b) Completing 1" Cu etching
and PR ashing.
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Image of improved Cu data line.(a) Completing
1" Cu etch and PR ashing first and then a-Si
etching; (b) Final Cu data line.
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Fig.6 Diagram of CuO protective film
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