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Study on the top concave of PS photoresistor
ZHANG Yu, CHEN Zhen-xia® , HOU Wei-kang, CHEN Li-xuan
(Shenzhen China Star Optoelectronics Technology Co., Ltd., Shenzhen 518132, China)

Abstract: The LCD is mainly composed of two substrates and the liquid crystal in the middle. Among
them, photo spacer is an important part which is placed on th bottom substrate and sustains the upper
substrate. As the trend of higher and higher resolution of the display, there is a need for accurate con-
trolling of morphology of the photo spacer in mass process. In this paper, we pay attention to one of
the most common issue of very small size photo spacer that the top of it suffers concave surface which
influences the supporting capacity of the photo spacer. In order to improve the problem of concave,
this paper proposes to reduce the exposure gap through optical simulation and theoretical analysis,
which has been verified by experiments. The results show that the spatial distribution of the Gauss
beam can be changed by reducing the exposure gap. and the problem of PS top depression can be im-
proved. Exposure pattern distribution simulation and theoretical analysis were carried out by using ex-
posure development simulation software. It was proposed that the exposure gap should be reduced,

and the experiment verified that the depression could be improved. The experimental results show that
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reducing the exposure gap from 250 pm to 150 pm can effectively improve the problem of PS top de-
pression. By reducing the exposure gap, the spatial distribution of the exposure beam, i.e. the Gauss
beam. can be changed. thus the distribution of the photoresist of PS can be changed, and the final
shape of PS can be changed, i.e. the problem of depression at the top of PS can be improved; and the
spatial distribution of the Gauss beam can be obtained by the simulation of exposure development. The

simulation of exposure development can analyze and predict the experimental results, and provide fea-

sible suggestions for the improvement of the problem.
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Fig.1 Flow chart of experiment
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Fig.2 Cross section of normal PS(a) and fine PS(h)
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Fig.3 PS shapes with different gaps. Gap value changes
from 10 pm to 300 pm. As gap value changes
from 10 pm to 150 pm, the PS top convave
changes from 0.17 pm decrease to 0.04 pmj;
when gap value increases, PS top shape changes

to convex.
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Fig.4 3-D top profile of samples with exposure gap of

10 pm: simulation of top depression after PS
photoresist forming
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Fig.5 Simulation of light intensity distribution under
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Fig.7 Intensity distributions of several higher-order
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