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TFT-LCD —Ffh4% Mura Hl1IES =

oA WER, TUM, B OB, BEL
(EEEFETHEARRAF I FE 100176)

FEE OB B (Mura) /2 I 5 (48 1A 0 7R 25 4 00 A0 R BB 2 J s i ™ i . AN R R IME R 24 R W
BARMFE . ASCEXT 8.5 AR & AT 81. 28 cm(32 in) 7= b 1 B9 — Fh [ %2 4 B & G 40K Mura, 38 i 529 f A L% 4 HE
RN T2 &R X AN RALEFEATIFGE . 90025 R 2, 81.28 em(32 in) M B IGR R MM G-1 BB 2 Ik 3%
SRR M A A AR R BOZA R EEIE N, i — P 80OR R AR G-1 BU6 20 e o BURL 5 F BF IS AL & )
TE 600~700 nm I A A7 7 W , B RS WO A2 A R 300 T8 BN L 3, 3 B0Z X B0 & I 5% 50, R
1 W2 Mura, A BH B S B8 9020 S 2E 3000 ™ A B0t W A~ J7 10 AT 38 e S i v R B ' A s 0 Rk T 2 vk R
= BB T OB P R B AR i S S S A RO AR 2 20 0 BEAR D O, AT AAR T T A BT,

%X # i\:TFT-LCD; £ Mura; £ 8; Lalk; Wiewy

FESHES TNI41.9 XERARIZAD : A doi:10.37188/CJLCD.2020-0337

Mechanism analysis and improvement of
TFT-LCD green Mura

JIANG Qian” , GENG Chen-xi, DIAO Yi-lin, ZHOU Peng, LU Chao-hua
(Beijing BOE Display Technology Co., Ltd., Beijing 100176, China)

Abstract; Mura is a common defect of thin-film transistor liquid crystal display, which seriously affect
the quality of the product. Generally, the performances and root causes of Mura are different and re-
quire specific analysis. This paper focuses on a fixed position green stripe Mura on a 81.28 cm(32 in)
inch product in 8.5 generation line, and studies the defect mechanism through physical analysis,
equipment investigation and testing of different producing conditions. The experimental results show
that the change of the properties of the G-1 type photoresist used in the green pixel of color filter is
the direct cause of the defect. Furthermore, the root cause is confirmed that the zinc phthalocyanine
compounds in the G-1 type photoresist have a strong absorption peaks at 600~700 nm of light wave,
so it will absorb photons and transform it to free carriers after illumination. The free carriers form ad-
ditional electric fields, leading to abnormal liquid crystal deflection in this area, showing the macro-
scopic green Mura. From the two directions of blocking light and reducing the number of photo-gener-
ated carriers, two kinds of improved materials are formed by adding high sensitivity light starter and

using pigment molecules with higher color concentration. Both material successfully reduce the incidence

%% B #7:2020-12-09 3 1817 H #7: 2021-04-09.
* A {5t & N\ , E-mail ; jiangqian@ boe.com.cn
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ratio of the green Mura defect from about 20% to 0, effectively improving the quality of products.

Key words: TFT-LCD; green Mura; light irradiation; photoresist; additional electric field
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Fig.1 Phenomenon of green Mura defect. (a) Macro

observation; (b) Micro observation.
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Fig.3 Cell characteristics comparison of Mura area

against normal area. (a) Cell gap; (b) Twist

angle; (c) Pre-tilt angle.
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Fig.4 Comparison of the change of color coordinate
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Tab.1 Effect of V,change on the abnormal levels

Va/V AR i
—4 Level 0 AH[ L
—6 Level 1 Lt I
—38 Level 2 CER AN
—10 Level 3 CERTAIN
—12 Level 4 CERTCIRI

26 MBEEHMMIEESHT

PHEE M BB TFT 5% 3k f ik ok 45
TF AN BB B A RS 8 #UMTEQ? AR
2 R A 5 AR L AR 22 WUAS I AL R W EE R )
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Tab.2 Analysis of RGB color coordinate and CD of Mura

area against normal area

ek Mura [X. IEH X
R, 0.662 0.662
R, 0.318 0.319
Ry 16.914 16.934
0.263 0.263

0.583 0.583

Gy 57.028 57.041
0.138 0.138

B, 0.098 0.098
By 11.122 11.098

R CD/pm 92.32 92.26
G CD/pm 92.91 92.13

B CD/pm 91.96 92.24




558 4 ¥ i, . TFT-LCD —#P4¢ Mura HLEL 297 Al ik 3% 1139

o 45 o L 7 S BOBE 0 BT R B Bl RGB #% 3 iR, RGBJEE Mura X 51F % X1 2.35~
TS, A 5~6 JIF 715, 4% T00 43 1) i & IR 4 3 2.55 pm N, G 22 5, 5 @ AR AR IR 45 AT A

&5 Mura X RGBJESM ., (a) R-G;(b) G-B;(c) BR,
Fig.5 Profile of Mura area. (a) R-G; (b) G-B; (¢) B-R.
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Fig.6 Profile of normal area. (a) R-G; (b) G-B; (¢) B-R.
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Tab.4  Effect of automatic optical inspection lamp on
the defect
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H 3l 6 A M AL G A 0 0

32 GHREMBMNIARMZIG

M 81.28 em (32 in) 45 A5 7= i T4 M b
BHEMEERNRI W A SRR BILG
(EE S LRENOP A ) R N P W E R L e N N £
MERRZ R G-1, TR EFRZ R G2,

KEIE G A B EHE K 81.28 em (32 in) =
i AR B EHIE G MR E S, o T2 AR
b, %A 77 5 sk AR IE HEAT A AL AR L i A AOT
JERUE ST IR R B AR AR SRk 5 R,
SR FW L FREA T A LA R Z 5
=5 B ELBIET M G-1 2 BARM EE

R5 GHEEMHNRARMZMN

Tab.5 Effect of different green materials on the defect
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Fig.7 Molecular structure of zinc phthalocyanine com-

pounds
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Fig.8 Schematic diagram of abnormal mechanism
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Fig.9 Rubbing process and rubbing shadow area
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Tab.6 Contrast of different green materials

R Spec G-1 G1A  G1B
G, 0.260  0.263  0.261  0.262
G, 0.580  0.583  0.581  0.579
Gy 57.000  57.028  57.052  57.102
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Tab.7 Test result of products using different materials under automatic optical inspection lamping
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