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Influence and research of TFT-LCD process
on low frequency striped Mura

GU Xiao-xiang” » YANG Li, ZENG Long
(InfoVision Optoelectronics (Kunshan) Co., Ltd., Kunshan 215301, China)

Abstract; Uniform LC alignment is indispensable in LCD, and photo-alignment process is one technol-
ogy to form liquid crystal alignment grooves in IPS (In-Plane Switch) LCD by applying polarized UV
irradiation. However, UV exposure treatment will simultaneously damage TFT device that produces
photo generated electrons and electronic migration on amorphous silicon layer. The TFT leakage cur-
rent will lead to poor image quality. At low {requency, mixed-charge phenomenon is easily occurred
between neighboring scan line due to longer gate switching time, parts of off-pixels re-charged then
enhance striped Mura appearance. In this paper, we discuss the impacts on low frequency Mura from
process and electrical property. The results show that: (1) Applying thermal treatment after UV irra-
diation can effectively reduce the leakage current, high temperature (240 ‘C)+ long time(4 200 s) can
improve low frequency Mura(Ratio:0.00%); (2) Extending the out enable time (4.8 ps) -+ reducing
Vo (18 V) +increasing GOA circuit static operating point voltage Vs o (—7.5 V) can improve low fre-
quency Mura(Ratio:0.00%).
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Fig.1 Striped Mura

K2 ARk a2
Fig.2 Low frequency striped Mura
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Tab.1 Striped Mura ratio with different alignment

methods
Alignment
Photo-alignment Rubbing

method
B/ He 30 48 30 48
BEar a2

il 100.00%  60.00%  0.00%  0.00%

i
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TFTYENTES. B 3K TET Hbr 8y CHE 1 fiE 1)
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Tab.2 Experimental scheme

£ Lamp Power/(W +« cm™ ')

Dosage/(m] * ecm™ %)

After-Bake Temp./C After-bake time/s

1 By pass By pass 235 1 800
2 100 600 235 1 800
3 150 600 235 1 800
4 200 600 235 1 800
5 150 300 235 1 800
6 150 600 235 1 800
7 150 600 By pass By pass
8 150 600 230 1 800
9 150 600 235 1 800
10 150 600 240 1 800
11 150 600 240 3 000
12 150 600 240 4 200
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Tab.3 TFT electrical properties trend under different UV power

Lamp Power/(W ¢ ecm™ ')

Ref 100 150 200
Initial By pass UV Initial After PA Initial ~ After PA Initial  After PA
I/pA 14.8 14.0 7.7 12.5 15.1 27.3 11.4 33.3
Va/V 2.590 3.015 2.665 2.974 2.592 2.479 2.641 3.022
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Lamp Power/(W ¢ cm™ ')

Ref 100 150 200

Initial By pass UV Initial After PA Initial ~ After PA Initial  After PA

Lo/ pA 2.16 2.45 2.52 2.66 2.62 2.83 2.69 2.53
,u/(cm2 sV ileshH 0.220 0.237 0.261 0.277 0.270 0.257 0.281 0.220
70.0 400 4.000 —— = 100
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Fig.4 TFT electrical properties under different UV power. (a) I. (b) V. (o) I,,.(dD p.
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Tab.4 TFT electrical properties trend under different UV dosage

Dosage/(m] * cm ™ %)

Reference 300 600
Initial By pass UV Initial After PA Initial After PA
Lt/ pA 14.8 14.0 9.6 16.3 15.1 27.3
Vu/V 2.590 3.015 2.825 3.143 2.592 2.479
I./pA 2.16 2.45 2.48 2.49 2.62 2.83

p/(em? « V71 e s™h) 0.220 0.237 0.263 0.230 0.270 0.257
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Fig.5 TFT electrical properties of different UV dosage. (a) L. (b) V. (o) T,0.(d) p.
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Fig.6 TFT electrical properties under different bake temperature. (a) . (b) V. (¢) I,,.(d) p.
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Tab.5 TFT electrical properties trend under different bake temp

Temp./C

Ref 230 235 240

Initial By pass bake Initial ~After PA Initial After PA Initial  After PA

I/pA 20.9 66.0 16.2 31.0 15.1 27.3 10.2 26.0
Va/V 2.651 2.488 2.520 3.242 2.592 2.479 2.755 2.719
Lo/pA 2.49 1.68 2.46 1.81 2.62 2.83 2.59 2.47
p/(em? « V71 e s™h) 0.259 0.159 0.251 0.182 0.270 0.257 0.272 0.246
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Tab.6 TFT electrical properties trend under different bake time

Time/s

Ref 1800 3000 4200

Initial By pass bake Initial After PA Initial  After PA Initial  After PA

Lot/ pA 20.9 66.0 10.2 26.0 10.0 21.0 29.0 40.3
Va/V 2.651 2.488 2.755 2.719 2.810 2.611 2.564 2.869
I../pA 2.49 1.68 2.59 2.47 2.44 2.64 2.69 2.58
p/(em® « V71 es™h) 0.259 0.159 0.272 0.246 0.258 0.261 0.278 0.264
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Fig.7 TFT electrical properties under different bake time. (a) I, ;. (b) V. (¢) I,.(d) p.
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Fig.10 I-V curve before and after photo-alignment

3.2.3 FEIm#ZER

PR B B (8 TET OC J& B G m)
P& M) B P F K g B R (JE K Out
Enable/ &A% V. /#2158 Vs o) N EI IPS 7= 5 |
GG ) ) R S8 B T2 A A A X SR
ORI AL 330 mm (13.0 in) IPS 7 5 #1474
Mr g5 ®ansk 7 PR,

x7 RITBELEELIEGIITE

Tab.7

Low frequency Mura comparison

Process optimization

TFT driving adjustment

Condition Reference Out Enable+
TFT OC layer PA Condition Out Enable
Vat Vssa
Bake 235°C, 1800s 235%C,1800s 240 °C, 4200s 235°C,1800s 235°C, 1800s

OC thickness/pm 2.0 2.5

2.0 2.0 2.0
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Process optimization TFT driving adjustment
Condition Reference Out Enable+
TFT OC layer ~ PA Condition Out Enable
Vet Vssa
UV/(mJ * cm ™) 600 600 600 600 600
Out Enable/ps 3.0 3.0 3.0 4.8 4.8
Va/V 21 21 21 21 18
Vssa/V -9 -9 —9 —9 —7.5
TRAFRE B 0,25 @30 Hz 100.00% 68.00 % 0.00% lf; 7.33% 0.00% I_frg
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