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Mechanism research and design optimization of black and
white Mura in TFT-LCD HADS display mode
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Abstract: With the development of high resolution TFT-LCD HADS products, a kind of Mura which
is closely related to the pattern of ITO, occurred frequently. The Mura has bright and dark (black and
white) brightness differences, and there is a black and white reversal phenomenon in different viewing
angles. After measuring and simulating the parameters of the unaccepted products, the reason is con-
cluded that the pixel electrode ITO (1ITO) pattern and the common electrode ITO (2ITO) figure in
the pixel open area have different relative shift in the adjacent area, and the distribution of the electric
field different, so the brightness difference is obviously different. Because of the relative shift between
the patterns, the electric field between the electrodes is offset, which results in the strong electric
field on one side of the pixel and the weak electric field on the other side. Therefore, the black and

white reversal phenomenon is observed from opposite sides. The overlay’s difference of 11TO to 2ITO
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between Mura and OK areas is 0.5 pm. Through the optimization of dimension design of 11TO and

2ITO, the tolerance of the product to offset can be improved. Finally, using the best 11TO, 2I1TO di-

mension design, as well as combined with 11TO and 2ITO common equipment and TP nonlinear cor-

rection and other conditions, the ratio of Mura occurrence is decreased from 14.2% to less than 0.2 %.

The research achievement in this paper has the important guidance and reference significance for the

design and performance improvement of high resolution HADS products.
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Fig.1 Schematic of black and white Mura. (a) Left
viewing angle; (b) Center viewing angle; (¢)

Right viewing angle.
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Fig.3 Schematic of SEM measurement
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Fig.5 Contrast diagram of black area and white area
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Fig.6 Mechanism analysis diagram
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