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Analysis and improvement of haze Mura on

Indium-Tin-Oxide thin film transistor electrode
WANG Shou-kun”, GUO Zong-jie, YUAN Jian-feng., LIN Cheng-wu,SHAQO Xi-bin
(Process Development Department, BOE Display Technology Co. Ltd, Beijing 100176 , China)

Abstract: Silicon nitride thin films (SiN,) were deposited on the transparent conductive indium-tin-oxide
(ITO) films by plasma enhanced chemical vapor deposition (PECVD),and was used in fabricating the fringe
field switching thin film transistors. The defect of haze mura on the ITO films were studied. The obtained
samples were characterized by scanning electron microscopy (SEM), Macro Scope/Micro Scope inspection
system (M/M)and BLU Electro-optical Measure System. The result showed that the SiN, film surface plasma
treatment played an important role in ITO transparence and film character, which can cause haze mura and
undercut issue about dry etch process. The defect of haze mura can be improved by deposited thinner SiN,
buffer layer and optimized surface plasma treatment.
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Fig. 1 Cross-sectional view of TFT

KT HRERAR, AT BN S B EE
ITO # Bl R & SiH, DR 2 B Ak i
YR 2% vh 2 (buffer layer) ., 28 J& i ] & W & B9
SiH, P55 3 TR 20 A ok R 35 A R (S ik e T 3
SEARAS R [l B AT DA AR PR w ok, AR
SC ARG vl 2 A JE R R 2 R T A TR O
T HEAT I G 20 BT, SE 06 ) A AR N 2R 1 TR (2 vh 2
SiH, : m#PIHZE SiH, =1 : 10),

®1 HRWUREH

Tab.1 Sample test condition

FE it S A FAE T2

A L = H: plasma o AT M/M,
ULz (21 kW) PVX layer ~ SEM.Tr.

o Buffer layer o
SE = e T M/M,

B (6 nm) + Hy
ULz PVX layer ~ SEM,Tr.

plasma(3 kW)

c e = Buffer layer =BT ) M/M,
WL (12 nm) PVX layer ~ SEM,Tr.
o Buffer layer e
By = TR M/M,

D (18 nm) + N3
WIEZI PVX layer SEM, Tr.

plasma(3 kW)
X Ngplasma (9kW) +
S = i 1 R M/M,

E Buffer layer

ULz PVX layer ~ SEM.Tr.
(6 nm)
Buffer layer o

SERL = e T M/M,

F (6 nm) + Hy
Sl PVX layer ~ SEM.Tr.

plasma(21 kW)
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SEM (scanning electron microscope) : 1
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Macro Scope/Micro Scope inspection system
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Fig. 2 Sample A M/M test result
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Fig. 3 No haze defect sample M/M test result
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Fig.4 Sample A SEM test result
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Fig.5 Samples M/M test result
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Tab. 2 Sample transmittance test

Item Center(Lum.)  Transmittance/ %
BLU 5791
i A 1643 28. 37
5B 4 569 78. 90
K C 4713 81.38
ke D 4709 81. 32
Kb E 4699 81. 14
FEfh F 3771 65.12

2 M RE S A G R IR L 1B 7 i
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B G QSR AT g R H 2 8 1R B B T A9 Ak
P 2R ARG I 5 SR L 7R SIN, BT i E
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WBEA KK,

%29 %
90.00
80.00 %
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£ 50.00
E 4000 /
E Lo /
g 30.00 5
; 20.00
10,00
0.00 :
FEA | FERAB | BESHC | FEED | FERE | FRWF
I—-#&I 28.37% | 78.90% | 81.38% | 81.32% | B81.14% | 65.12%
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Fig. 7 Sample transmittance test analysis
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