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Forming photo spacer by color filter stacking
on array substrate in LCD technology

ZHANG Yi-he''?" , CAO Wu?, LI Xuan®, LIN Yung-lun’, CHIU Chung-yi*, RAY?, ZHOU Hang'

(1. Shenzhen Graduate School , Peking University » Shenzhen 518055,China ;
2. Shenzhen China Star Optoelectronics Technology Co., L'TD , Shenzhen 518132, China ;
3. Shenzhen China Star Optoelectronics Semiconductor Display Technology . Co. Ltd. .,
Shenzhen 518132, China)

Abstract: The key technology of a novel photo spacer (PS) for LCD was investigated in this paper. It
could replace traditional half tone or gray tone process by normal full tone mask to obtian two more
heights for supporting requirement. In addtion, light could be shaded at the same time, which saved
the product cost. This technology could be used in curved or flexible LCD technology. In this technol-
ogy. the main PS is formed by double color filter stacking, polymer film on array (PFA) and black
photo spacer (BPS) layers, and the Sub PS is formed by color filter, PFA and BPS layers. The height
difference of main-sub PS can be regulated by changing the size of color filter and the thickness of
PFA. By using this method, the adjustment range of main PS height, sub PS height and their height
difference can reach 0.6, 0.5, and 0.2~1.3 pm, respectively. A LCD panel with above technology pos-
sesses good display performance.
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Fig.1 Mask design of photo spacer by color filter

stacking
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(a) Red filter patternting on array substrate

(b) Blue filter patterning

(c) PFA coating
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(d) BPS coating
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Fig.2 Process flow of Photo Spacer on by color filter

stacking
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Tab.1 M-S Height difference after coating difference thickness of PFA

Thickness of PFA/pm Main PS Height/pm

Sub PS Height/pm M-S Height Difference/pm

0 5.12
X+1 6.62
X+0.5 6.25

X 5.72

3.47 1.65
5.35 1.27
5.31 0.94
4.85 0.87
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Fig.5 (a) Main PS height control by regulating the size

of double color filter; (b) Sub PS height control

by regulating the size of color filter.
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Fig.6 Relationship between load stresses and total de-
formation of BPS and normal PS at different di-

mension
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Tab.2 Information of the display
Size Resolution Mode AR Tr CR NTSC
812 mm(28 in) 1 366 X RGBX 768 VA 70.4% 6.58 % 6 468 2%
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