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Analysis of line Mura for fringe field switching mode
with negative liquid crystal

LI Yu-rong', YANG Lei** , CHEN Ming-yang®

(1. Unit 63936, Popular Liberation Army , Beijing 100093, China ;
2. School of Mechanical Engineering . Jiangsu University, Zhenjiang 212013, China)

Abstract: Negative liquid crystals is an effective way to increase the transmittance and contrast ratio
for the high-resolution small size fringe field switching (FFS) mode display. Bright line comes up on
dark state at the edge of display monitor by using negative liquid crystals, which is called line Mura.
The line Mura is analyzed by electric and optical simulation and experiments. Dummy pixel around the
display monitor is found to be the direct cause, which leads to anomalous electric field in crab region
to switch liquid crystal on dark state. The influence factors of line Mura are analyzed, and improve-
ment method is proposed, which provides good guidance for the design of negative LCD in FFS mode
in the future.

Key words: line Mura; negative liquid crystals; dummy pixel; crab; fringe field switching
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Fig.1 Line Mura of liquid crystal A under the mi-

croscope at the zero gray scale of 38.1 ecm(15

in) FHD product
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Fig.2  Voltage of pixel electrode varied with time:

green is the normal display area (AA area),

red is dummy pixel area.
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(a) Optical simulation structure
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(b) Optical performance with the liquid crystal drive
voltage of 0.2 V
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(¢) When the liquid crystal driving voltage is 0.2 V,
the transmittance of cross section(as marked in
Fig. 3(b)) :red curve is with dummy pixel; blue

curve is without dummy pixel.
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(d) When the liquid crystal driving voltage is 2.2 V,
the transmittance of cross section(as marked in
Fig. 3(b)): red curve is with dummy pixel; blue
curve is without dummy pixel.
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Fig.3  Optical simulation of low gray scale and

middle gray scale
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(a) Eelectric field intensity E, varied with the X-axis

at CC (Non-crab area) position
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-0.01 ©
\l = dummy
-0.015
V
-0.02 : : : :
0 2 4 6 8 10 12
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(b) BBCcrab KO B AR L £, B X o424k
(b) Eelectric field intensity E, varies with the X-axis
at BB (Crab area) position

B4 AR Bl R 0.2 VRS, Al — i CC IR £
X)) F1 BBUEE M X)L & L3758 E E. W X i
Al Lt AR BME R At AT
REMERE

Fig.4 When the liquid crystal driving voltage is 0.2
V, the electric field intensity E. varied with
the X-axis at the positions of CC (Non-crab
region) and BB (Crab region) of the same
section: red curve is with dummy pixel; blue

curve is without dummy pixel.
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Fig.5 Reappearance of line Mura at zero gray scale
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