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Diffusion study of liquid crystal in TFT-LCD
LIU Dong-hong™ , ZHANG Qi, ZHANG Lei, WANG Xiu-liang, MAO Li-jun, WEI Yong-hui
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Abstract: In order to improve the process and defect in ODF, the relationship between diffusion time
and distance of liquid crystal in TFT-LCD (after vacuum alignment) is researched in this paper. A
liquid crystal diffusion model of tilted state has been proposed by the assumption of newton fluid.
Mathematical derivations prove that the flat state diffusion equation is a special case of tilted angle 0.
The gravity effect becomes more significant by longer diffusion distance in titled state. That is why
the diffusion time has difference between the two states. Panel size and LLC pattern design have an
effect on the final pattern of liquid crystal diffusion. Cell gap and photo spacer will affect the diffusion
velocity. The effect can be reduced by more uniform gap and smaller density of spacer. Experimental
studies show that the theoretical data calculated by the model is close to the experiment data. The
model can make a good flow prediction for the diffusion of liquid crystal in TFT-LCD.
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Tab. 2 Theoretical results of model

fi#(cm) 1 3 5 10 30 50

Fk(s)  38.9 350 973 3892 35031 97 310

figt(s)  38.8 347 961 3800 32 660 86 854
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