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Effect of pretreatment of tray on hillock
formation in pure Al films

XIAO Liang™ , ZHANG Xun-ze, PIAO Xiang-xiu
(Hefei BOE Optoelectronics Technology Co., LTD, Hefei 230012, China)

Abstract: In production of pure Al film in TFT array, hillock which will seriously affect the electrical
properties and yield of the products often forms around the glass substrate after replacing the cleaning
spare parts of the trays. In factory,a method is shown to quickly identify and compare the formation of
hillock, which include using a commonly used machine on the production line called array macro-micro
defect inspection machine to observe the surface of pure Al film and then save the pictures which will
be analyzed and calculated by MATLARB. In this paper, orthogonal and single experiments are
designed with the possible influential factors of hillock formation, which are the thickness of pure Al
film, the time of pretreatment of tray and the pause time of the glass substrate after deposition of pure
Al film in heater chamber. It is found that the main factor of hillock formation is the time of pretreat-
ment of tray. The pure Al film with none hillock can be obtained when the thicknesses of pure Al film
and Mo protective layer are 300 nm and 80 nm, the time of pretreatment of tray is over 90 min and the
substrate have no pause in the heater chamber after deposition of pure Al film, which is meaningful to

prevent the hillock formation caused by the replacement of cleaning spare parts et al. in pure Al film
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Fig.1 Process of hillock identification
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(b) Picture gotten from the above picture by

using MATLAB
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Fig.2 Comparison of pictures of the hillock before

and after using MATLAB
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Tab.1 A list of the equipment in the experiments

P& A R PR R
SRR PEIENL SMD-1800V ULVAC
¥ 37) 25 AROUL 5 B A6 2 AL 1850A DER.T
AL Qulee CGM-051  ULVAC

R2 AXBEFASRMEHER-EE

Tab.2 A list of materials in the experiments

B 2 PR R
FREE AT 5N ULVAC
FRELAE 3.5 N Plansee

A 9N Air Liquide
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Tab.3 A schedule of hillock experiments

A Stay Outgas "
&R . . . . JEJE /nm R FEEL
Time/min Time/min
S 1 0 0 200/80
S 2 0 60 300/80
S 3 30 0 300/80
S 4 30 60 200/80
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Tab.4 Intuitive analysis table of hillock experiments on

No.1 equipment

Stay Outgas
PSS ) ] ) . IR /nm R K%K
Time/min  Time/min

S 1 1 1 1 6 898
SIEG 2 1 2 2 0
SCE 3 2 1 2 13 152
SEH 4 2 2 1 58
BiE 1 3449 10 025 3478

¥iMg 2 6 605 29 6576

W 2% 3156 9 996 3098
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Tab.5 Intuitive analysis table of hillock experiments on

No.2 equipment

Stay Outgas

S ) i ) R /nm BEH
Time/min Time/min

ST 1 1 1 1 3235

Sz 2 1 2 2 18

SIES 3 2 1 2 21 169

SLH 4 2 2 1 80

YA 1 1626.5 12 202 1 657.5

Yl 2 10 624.5 49 10 593.5

W 2% 8 998 12 153 8 936
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Tab.6 Single-factor table of tray baking time
Outgas ARSI
Time/ 1BEE
) H,/Pa H,O/Pa N,/Pa 0, /Pa
min

0 2.30E-02 8.49E-03 1.38E-04 7.99E-05 10 543
15 1.56E-02 5.72E-03 6.71E-05 4.11E-05 1 714
30 1.53E-02 5.05E-03 7.32E-05 5.64E-05 255
45 1.39E-02 4.60E-03 5.81E-05 3.77E-05 106
60 1.34E-02 3.97E-03 7.21E-05 4.63E-05 3
90 1.11E-02 3.13E-03 5.17E-05 3.50E-05 0

120 1.04E-02 2.40E-03 3.86E-05 3.99E-05 0
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Fig.3 Trend diagram of hillock formation versus

tray baking time
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Fig.4 Trend diagram of residual gas pressure versus

outgas time
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Tab.7 Single-factor table of Al thickness

Outgas fEJE /nm
Time/min 160/80 200/80 260/80 300/80
0 16 454 1866 3797
30 0 10 232 637
60 0 0 47 139
4000 —+—Qutgas Time=0 min
3500 . .
—#-Qutgas Time=30 min
3000/ 0 Time=60 mi
o 2500 utgas Time=60 min
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Fig.5 Diagram of hillock formation versus Al

thickness
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