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Research and improvement of vertical Mura on TFT-LCD with
double notched PCI structure
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Abstract: Aiming at a vertical Mura occurred in the TFT-LLCD (Thin Film Transistor - Liquid Crystal
Display) products with PCI (P-ITO and C-ITO Interchanged) structure, this paper did amount of
work, combined with the actual situation of productive technology and through CD (Critical Dimen-
sion) , EPM (Electrical Properties Measurement) and SEM (Scanning Electron Microscope) equip-
ment, such as experiments testing, data processing and theoretical analysis. By measuring characteris-
tic parameters (Cell Gap, Film thickness, Critical Dimension and Overlay), comparing the product
design, lighting simulation and Lens deterioration, it has been found that the vertical Mura is closely
related to the special properties of PCI structure. It also has been found that the occurrence of the NG
is mainly due to the gap between the CD value of ITO’s left and right no-overlapping area in NG

panel, which made the electric field distribute abnormally and the liquid crystal deflect unusually, fi-
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nally gave rise to the uneven brightness. By changing the ITO contrapuntal method to improve the

homogeneity of the ITO’s left and right no-overlapping area, we can effectively reduce the ratio of the

Mura from 26 % to less than 0.1%.

Key words: liquid crystal display; P-ITO and C-ITO interchanged structure; vertical Mura;

uniform brightness
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Fig.1 Sketch map for the NG phenomenon. (a) ET
lighting test in side view, (b) schematic of

the NG viewing from the front
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(b) CD value (The error bar represents the

PLN 1stITO PVX 2ndITO

CD tolerance)

FEEERE R R BT RCRR IR, BRI, 5 58 DIZ™ iR
R F 4R R R A
3.1.4  F &kt

K5 S i i i xd e, anE ETR , B (a) Sk
B 251 7= 5 (JE PCL 544, P-1TO i K 1TO;
C-ITO Jgas fLACR . C-1TO L5 PLN L4 & L
LB 5Ce) K VR 7= a0 B PCI 4544, P-
ITO H—W ITO;C-ITO K Bfshli, 78 b ik i ff

T —— ——— AN
— C— ——=12ndITO
1 1StTO
= s Date

Ca) W LB A5 577 b 45 4

(a) Normal product structure

T — —— AA
BM

= r ] r ) 920dITO

= = C——1TO

] — s Date

(b 7R 3C b e I XUAZ A8 PCT 454
(b) PCI structure in this paper

T — — AN
BM
12ndITO
——| C——1TO
— | mmmmmm Date

(o) HE VR 7= 5 FH 1 S92 M PCT 254
(¢) PCI structure one kind of VR product used

B5 e A

Fig.5 Products’ design comparison chart

SER R AR I Mura AR, B 5(b) fifR R
ASCH B Mura B 77 & 458, P-ITO B — Ik
ITO;C-ITO Ry XFZHE , B, £ P-1TO £ 47 435
ATIHEZE X, HHE WA CITO HBIZHE
PCI 458 R J2 1TO WX AfFE A AL &
DX, 17 A% A PCT 45 44 v, 24 3 2 X 309 )2
ITO XA UG HER , 23 6 2% XN B &R B35 5
A0 5 5 A B e L A AR 1 B Sk

R AR DL B 7= S s E 6 b A S R IR B R B, R
JZ TTO XA 1% Gl A HE 7T BE 2 5 80% Mura 1Y JiR
P PR 2 R OR X R BB SO R B 1T O X 1%
BLIEATHRIN

(a) 7 B 1
(a) Schematic plot

(b)SEM K K
(b) SEM figure
Fl6  ASCHT ] PCLZSHY 1TO JE SR & 1A
Fig.6  Sketch map for the ITO morphology in PCI

structure this paper used

&6 S ITO Xf i 4 &l s = & B SEM Kl
M 6 Ca) AT LU H, C-TTO by X% Al 45 4, ffi
4 CITO 5 P-ITO WAS A — P AERL & X
B, K6 h—ikill&EP)E ITO £GELEX
CD A iy SEM Bl Jr. FIH SEM #& 4 iy
DU 0 430 I AN R Bk i e 5 R i DX el % I
B R X 38 1 Al 22 B X CD L 5 s 1



55 5 11 FAESF A PCT &5 M TFT-LCD ™ % Mura A RALE I Hr L2 038 0 52 401
ENIVECE SN AL KO ZE R TR BRI X PTJZ ITO

HRPE 2 1 255, ol DUR IR ) B & I DX 5 )22
ITO Z B 24 A58 & CD{EM 22 0.5~0.7 pm /2
FARBERZXMEZE ITO ZHMAELAIELEX
CD1HJLF-JE £ 7 IEH Panel | XN A9 IE H X 35
FIAS B8R TTO e 44 i # 7 B2 — B, /IR i 52 1+)
A o R M HEAS B B — B0 R B Mura,

Rz 1 ITO XL ¥ 40 H 4
Tab.1 Detailed data of the ITO alignment

Item Al
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Sketch map for alignment modes and corresponding ITO OL test results
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