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Tiny hole design for high resolution display
QU Lian-jie'* » GUO Jian', SHI Da-wei', CHEN Xu', MIN Tai-ye' . YANG Li’

(1. Beijing BOE Optoelectronics Technology Co. Ltd. , Beijing 100176, China;
2. Beijing BOE Technology Group Co. , Beijing 100176, China)

Abstract: In order to meet the requirements of the market for high resolution display products, the de-
sign and process technologies of products should be optimized. The most important factors affecting
the product characteristics are the size of through-hole and line width. This article explains how to
control the exact size of the tiny hole by using phase shift mask technology. By adding a phase shift
layer with a certain thickness and transmittance onto the usual through-hole, the light transmittance
of tiny hole is analyzed under different parameters. It can be obtained the relation between the trans-
mittance and parameter of phase shift layer., and it can infer a control solution to get a tiny hole with
stable size. The results show that, by the control of transmittance and the width of the phase shift
layer, a stable size of tiny hole can be obtained with the property of insensitive to the exposure dose.
When the exposure dose doubled or even several times in the process, the tiny hole size remains a sta-
bilized value. It means a higher process tolerance. The size of the tiny hole could even be less than the

device's resolution limit (4 pm). By reducing the size of through-hole, we can effectively increase the
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aperture ratio of TFT products and get higher PPI(pixel per inch)products.
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Fig. 1 Design principle of phase shift mask technology
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Fig. 2 Structure of through hole with phase shift layer
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phase shift layer with different transmittance
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