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Strace Mura of ADS LCD

LI Xiao-ji*, ZHAO Yan-li, LI Peng, LI Zhe, XIN Lan, PIAO Zheng-hao,
LIAO Yan-ping, LI Cheng-min, MIN Tai-ye, SHAO Xi-bing

(Chongqing BOE Optoelectronics Technology Co., LTD., Chongqing 400700, China)

Abstract: As for advanced super dimension switch (ADS) LCD, using finger to slide the surface of
LCD lighting on 1.255 image, the luminance of sliding areas on LCD reduces owing to the liquid
crystal molecules deformation and electrical field. Usually, the liquid crystal of sliding area recovers
due to electrical field, and also the luminance of those sliding area recovers. While the dark area can
not recover in 5 s, trace Mura occurs. In this paper, by validating the recovery time after finger sliding
5 kinds of panels with different slit end design and slit space values, the impact of pixel design on
trace Mura is investigated. Comparing with simulated LC twist angle, a method for evaluating trace
Mura of panel is found. The results are as flow: Firstly, for slit end design, panel with arc angle is

the best for trace Mura prevention, and panel with open tilt is the worst, of course, panel with tan-
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gent tilt design appears middle risk for trace Mura. Simultaneously, narrower slit space design also

appears faster recovery time and also is beneficial to trace Mura prevention. Secondly, reducing gray

level of panel by setting a lower driving voltage is beneficial to trace Mura and also a good method for

erasing trace Mura. Finally, the results of recovery time after sliding and simulated LC twist

variations at slit end show that panel with larger than —15° LC twist variation has higher risk for

trace Mura, which could be a method for evaluating trace Mura risk of ADS LCD.

Key words: TFT-LCD; trace Mura; twist angle; discontinuous
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Fig.1  Pressing method and phenomenon of trace

Mura (at Lever 255)
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K2 ADS BaRHBRERP=W+S)
Fig.2 ADS Display electrode diagram (P =W+ S)
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&3 ADS %75 AR Jf 0 7R 22 1A
Fig.3 ADS display electrode diagram at overlooking

Bl 4 TR aCa). AR b(b) JHIH cCo) M d(d) .
IR eCe), 5 FlvET MR (9 AL AR 1523 I
Fig.4 Panel a(a), Panel b(b), panel c(c), panel d(d)

and panel e(e) electrode design, respectively.
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&5 TR a Y 3 I 2 2R WL Ca) B B WL IR
(). (b)-1 4% FE AT ORI, (b)-2 K 4% R

5 s AR ORI .
Fig.5 Macro(a) and micro(b) diagram of sliding
pressure test result of panel a. (b)-1 is mi-
crogram before the pressing; (b)- 2 is mi-

crogram after pressing 5 s.

i 15 17 Bl N HR BT L% 2]

P 6 St A b it 33 i ik % 0 R
KL 6 Cad-1 ST A b T4 1 8 4% b g = W
K, (-2 TR LR 5 s Ja B2 M, (b)-1
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R SUAEN
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By O 7 T 46 15 TR 0 Sl i 64 e A DX 2 TR IR G

&6 THIHR b Y B FE G A R W R () B U
K (b), (a)-1 MR b T-4& # 3h 3% 5 iy &
WIE L (a)-2 FAE W LR 5 s J5 #YR WA,
(b)-1 0 1 B4 K h AW L s (b)-2 1 3l %
JE 5S J5 miOouL A

Fig.6 Macro (a) and micro (b) diagram of sliding

pressure test result of panel b. (a)-1 is mac-
rograph on the pressing; (a)-2 is macrograph
after pressing 5 s; (b)-1 is microgram on the

press; (b)- 2 is microgram after pressing 5 s.
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K, (b)) R ah# s 5 s J7 B RO .

B7 0 TR o B 3l H 3 25 21 2 0 Ca) B A WL I
(b, (a)-1 TR ¢ T-98 ¥ 3 i b 19 28 W
Bl (a)-2 TR EIEE S s JFRIZE WA ; (b) A
WEhHEE 5 s J5 A ,

Fig.7 Macro(a) and micro(b) diagram of sliding
pressure test result of panel ¢; (a)-1 is mac-
rograph on the pressing; (a)-2 is
macrograph after pressing 5 s; (b) is micro-

gram after pressing 5 s.

B8 AR d By W B IR A R 2 W (a) B WL
(b)
Fig.8 Macro(a) and micro(b) diagram of sliding

pressure test result of panel d
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JE I OWL A
Fig.9  Macro (a) and micro (b) diagram of sliding
pressure test result of panel e. (a)-1 is macro-
graph on the pressing 5 s; (a)-2 is macrograph
after pressing 5 s; (b)-1 is microgram on the

pressing; (b) -2 is microgram after pressing 5 s.
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Sliding pressure test results of different electrode
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Fig.10  Simulation azimuth mutation angle of different

space design. (a) The length of the disordered

region is 2.4 pm of panel a; (b) The length of
the disordered region is 2.0 pm of panel c¢; (¢)

The length of the disordered region is 2.1 pm

of panel e.
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F2 FEEERTHRESRI U 2. WLIAT 12 FAT14E L255 IKErii b T . 15
Tab.2 Sliding pressure test results of different electrode W d FRIH Trace Mura J& ’IZﬂ}F%'fEE{ﬁHEEIE*ﬁ
space pancls d BRI AL IE L % B Trace Mura 2B % i JE F [
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Fig.12 Panel d with obvious trace Mura after gradually

reducing the voltage. (a) At 1.255 gray. there

are obvious trace Mura; (b) Reduce the voltage

to 1.245 gray, the previous trace Mura is re-

P11 TR d AR T I sl R A 2R . ()

1955 T B+ % A 45 FE 3. L2 W1 s (b) duced; (¢)Reduce the voltage to .240 gray, the

~ ’ X b M3
L245 K » % A 3 R 4 TR 2 s (o previous trace Mura disappears.
L.240 JKBr 4% A HIRGE

Fig.11 Sliding pressure test result of Panel d at dif- T4 SRR, R ORI i R %k 2.5
ferent voltage. (a) At 1.255 gray, there are AT . 16 1255 KW 22 JE 7 520, Wi &b 4 T 1

obvious trace Mura after pressing; (b) At

1,245 o "I 5 58 T A JE B Trace Mura, UL 1A
P gray, there are slightly trace Mura
after pressing; (c) At L240 gray, there are 12Ca) . MREARTE AR d /YK B LR 3 L1245 JK By

no trace Mura after pressing. I, A 728 b 5 B 7 25 B FT A, A I Y 5 B
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Fig.13  Simulated azimuth of panel a at 1.255 gray volt-

age (a) and sectional view at 0.5 pum depth (b)
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Tab.3 In L1255 gray-scale, simulated maximum mutations

azimuth of different panels.
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Fig.14 Simulated maximum azimuth mutation angle
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