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Principle and improvement research of rubbing Mura

YANG De-bo™ , WANG Yun-zhi, TAO Xiong, LI Wei,ZHONG Ye, LUO Chun

(Chongqing BOE Optoelectronis Technology CO.,LTD , Chongqing 400714, China)

Abstract: Rubbing Mura is a common defect in the production of TFT_ LCD with contact rubbing

process, especially in the high advanced super dimension switch (HADS) production. This paper ana-

lyzes the causes and mechanism of the Rubbing Mura, and finds that it is caused by the leakage of

light from the weak zone of rubbing near the Source Data (SD). Further analysis has been done by

comparing the rubbing strength (Nip value), rubbing cloth model, rubbing cloth life, black matrix
(BM) widening and SD thinning. The ratio of rubbing Mura has been reduced from 2.4% to 0% under

the most optimal process condition, and the effect of the improvements is quite obvious.

Key words: rubbing Mura; super dimension switch production; weak zone of rubbing; process condi-
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Fig.1 Lighting phenomenon of Rubbing Mura

¥ 2 Rubbing Mura H#H %
Fig.2 Eyepiece phenomenon of Rubbing Mura
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13.3 in HADS 7= 5 () X 57 45 B A +5. 5pm,
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Hng 1 R Hd X, X, Y, Y, Y, MY, i3
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£1 FARER¥EMB Vernier key
Tab.1 Vernier key of bad samples

G
sy 2 Y, Y, Y Y, X X,
1 0.5 1 1 1 —1 —1
2 —1 —1 —1 —0.5 —1 —0.5
3 —0.5 —1 —1.5 —1.5 —1 0
4 —1 —1 —2.5 —2 0.5 0.5
5 —1 —1 —1.5 —1.5 0 0
6 —1 —1 —1.5 —1.5 0 0
7 —0.5 —1 —1.5 —1 1.5 1
8 —2 —1.5 —2 —2 1 0.5
9 1 —0.5 1.5 1 —1 —0.5
10 —1 —1 —1.5 —2 —1 —0.5
11 —1.5 —1 —0.5 —0.5 —1 —1
12 0 —1 0 0 1.5 0.5
13 0 1 0 0.5 0.5 1
14 —1.5 —0.5 —2 —2 0 0
15 0 1 0 0 1 0.5
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Fig.3 Location map of Vernier key
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Fig.4  Shift screen phenomenon of Rubbing Mura
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Fig.5 Schematic of uphill and downhill areas

3 KEHEEAR

M Rubbing Mura 7= 4z B ML EE 5 50, 55 X 2
# 23 Rubbing Mura B B J7 1], A it As S
M Rubbing # & .Rubbing #i # 5 . Rubbing fi 7
fir JBM IS8 A SD s 4 Ay i dE AT TR
R T2 6. URERNRENEES
AR M L EAE R BEM Rubbing Mura B9 & 4
S Rl i I SO T WU B S G S
AR H HST SD 89 X A et # 2 4 Rubbing
Mura, HHj# & %04 R NiP H2 12.5 mm,
Rubbing 7 %! %5 J& 5318, Rubbing i # fir 200,
BM & & 7.5 pm.SD B Z 300 nm,
3.1 PE4E3% Xt Rubbing Mura 851

Rubbing T.Z 1, Rubbing i 55 3 1% H AR 42 fish
F T A3 o 2 Tl B BE B L RS Nip i, Wi &1 6 i

- =

b

b

o> | Bt

&
—HeR-Fer-=n

Kl 6 Rubbing B K 45H4 Ml Nip {75 3 E
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718 s Nip B R /INA] B2 0 B8 488 588 B, Nip fH B A, B8 482
R R4 K, Rubbing 58 L EA

ARSLH R A Nip fH°4 12.5 mm,13.5 mm,
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% 2 NiP {5 Rubbing Mura % &£ &
Tab.2 Ratio of Rubbing Mura vs NiP Value

Nip i A K= Mura & 4%
/mm /Pcs /%
12.5 5760 2.47
13.5 5760 1.51
14.5 5760 1.11

MNFE 2 P EHE AT NiP {E # K, Rubbing i
1 e A BB R L SD 55 X 8% 1] 55 . Rubbing Mura &
AR (0 NIP (B R B — & B2 2 i e 23 7= 2R
Rubbing 1A HALA R, 24 NiP {51 K2 14. 5
mm IR B F BRI BT 3.7 V0 i L TR Ay R
B2 E R R G o3 A B 32 401, AT 2 P11
S T BLGE LO 1 2 A7 WL AR S e L SD 5 IX
Tt % . 5 Rubbing Mura 3 4 Fl 5t KR —
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KRy HABA R4,
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ASZEFE NiP R 13.5 mm HH AL T2 4%
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AR 7 R,
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Fig.7 Ratio of Rubbing Mura vs cloth life

75 fir B9 19 0 T 8% A, Rubbing A6 75 fiv B9 54
Rubbing i it 4% & B #6188 K, X T TET ] 55 X 1
i 1) S 79 B 1) E T3 9655 5 24 Rubbing #fi %7 /T 80
i, Rubbing Mura ¥ % A2 38k 1.26 %6 . 1M 24 H 7
AT KT 80 I, A R AP 34 & AR RGBT 2.97 %,
3.3 Rubbing 77 ! S X} Rubbing Mura K51

ASZETE NiP {H 4 13.5 mm H1 Rubbing i
T E T 80, H T AR A i A5 L 25 5318
7018 A1 T116 = F A [ %5 B2 1 Je Je A i % W i
B o 3X = Bl A 0 85 B2 R /NHE P Sl 5318 <7018 <<
T116, B 25 Rk 3 i,

%3 7 E S5 Rubbing Mura % & %
Tab.3 Ratio of Rubbing Mura vs Cloth model

i o AR/ Mura &4 3%/
Pes %
5318 5760 1.21
7018 5760 0.54
T116 5760 0.28

MZF 3 B Fl: Rubbing Mura & 4 X[ &
Rubbing 17 % B (9 34 KM FE K. 1 &% B K,
553 DX 2 T i PR R A M L N R AR R AL B 2 AT
FAERER) T116 AR EC R 0.18% , [A Bt
AH G AN R B
3.4 BM % E X} Rubbing Mura B &
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b B BLALKE 25 RNk 4 Fiw
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% 4 BM % E 5 Rubbing Mura & 4 &
Tab.4 Ratio of Rubbing Mura vs BM width

BM CD B AR Mura % 4 %
/pm /Pecs /%
7.5 5760 0.28
8.0 5760 0.15
8.3 5760 0.06

MFE 4 W41, Rubbing Mura &4 R & BM
Vi 1 1 0 BRI, N 9E 2 8.3 pm 5 Rubbing
Mura &4 [FEZE 0.06% . T T2 &M RiE it
RMREHLBM NFE £ 8.3 pm BHEE T2 L
PR, (R4S L 48 a7 1 L35 ) 238 7E FIAS i e Y [
P TG AH 26 19 HoAt A R,
3.5 SD & # Xt Rubbing Mura &5 1

ARSI FE NiP {H 4 13.5 mm . i F a5 80,
AR5 R T116 F1 BM N 98 & 8.3 pm, Ho 544
R = A 4 SD ZRJEE R R 200 nm AT 300 nm
PEAT I A B A 3 4 B RG HE E SRAn 5 P,

MNFR 5 AT JRE AR5 B L A A A AT RS R

# 5 SDE# 5 Rubbing Mura & 4 &

Tab.5 Ratio of Rubbing Mura vs SD thinning
SD J& B WAL Mura & 4= %
/nm /Pes /%
300 7 680 0.06
200 7 680 0
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