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ITO Patterning of an In-line Wet Etch/Cleaning System
by using a Reverse Moving Control System
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(Sung Jae Hong, Seoung Hyeok Im, Hyung Seok Han, Sang Jik Kwon, and Eou Sik Cho)

Abstract : An in-line wet etch/cleaning system was established for the research and development in wet etch process as a formation
of electrode such as metal or transparent conductive oxide layer. A reverse moving system was equipped in the in-line wet
etch/cleaning system for the alternating motion of glass substrate in a wet etch bath of the system. Therefore, it was possible for the
glass substrate to be moved back and forth and it was possible to reduce the size of the system by using the reversing moving system.
For the effect of the alternating motion of substrate on the etch rate in the in-line wet etch bath, indium tin oxide(ITO) patterns were
obtained through wet etch process in the in-line system in which the substrate was moved back and forth. From the CD(critical
dimension) skews resulted from the ADI CD and ACI CD of the ITO patterns, it was concluded that the alternating motion of glass
substrate are possible to be applied to the mass production of wet etch process.
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Fig. 1. Schematic diagram of supply system of D.I water, etchant,
and air in the established in-line wet etch/cleaning system.
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Table 1. Configuration of supply system of the in-line wet etch/

cleaning system.
Glass Size 300x300 (t : 0.5~0.8)
Conveying Speed 0~3m/min

Pass Line 1,100mm
4| F Zo) 6800(L)x1500(W)x1700(H)

Ao} W4 PLC Control -]

HkE 1k Roller 75

A7) AL 3¢ 220V, 60Hz, 13kW
Air 19 20mmx2ea, 2+ 6kg/om?
St =Ll kY 20Ax2ea, 3~4kg/cm?, 32¢/min

#|4* Drain 50A

7] Duct 100Ax3ea

¥ 13 Ze] shte] QlEil Az E F24A)7)7)
e FA 23 DI water ¥ airE Y983 TEE F
= FH A|zglo] Zhojxiol Tk F 12 AYo] A1gH
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™ DI waterZ 3531 water cell 200/mine] Jileko] Q7
=1 o] A 492 04Mpa o[tk AJAHE DI waterZ A3}
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Fig. 2. Schematic diagram of process sequence in the in-line wet
etch/cleaning system.
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Fig. 3. Schematic diagram of the established in-line wet etch/
cleaning system, and the movement of glass substrate during
wet etch process.
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Fig. 4. (a) Optical micrograph of PR pattern on ITO glass substrate.
(b) Schematic diagram of the 16 points at which the
thicknesses of remaining ITO were measured on the 300
mmx400mm glass substrate.
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Table 2. The time required for the movement of substrate in various

motion modes (sec).

962sec | 24.5sec | 12.6sec | 16.1sec | 34.5sec

Im/min Ei?‘)z.()sec 147 2sec | 23.2sec | 12.6sec | 159sec | 34.0sec

84.3sec |2013sec| 24.5sec | 12.6sec | 16.0sec | 30.4sec

M AHEI} 2ZgolR FAEA] @Al o]F9] Ech 2 T
ol ARt 7)ste] TR 5 olgsle 71ed dHET} B
AL ITO AZte] JAYHES I HESY %% 40T,
715k ol £EE Im/min® TAFYC B3 Yutnse)
s 13]9] 94 BToxe] AYPA] o HES} wkgEhs Al
7re] Fo} 1ITo7} 3] 2l7te] HA| gkomz To7F ¢4
3] o Fo] == Wk 239 i BEoAe] A% e
AYCE 27 9t 3 5= 719 B3 med Azt
FAE HAFa Qith A7 7 e Azt Led A
Zrol ff2 o2 A7 M qgsok sl

2% 6(a), (b), @NXT 22 19 4) HHE FAshe
AeolA dE F4-& 9% or a3 w" 2 =3 " PR
{photo resist) TN&, T8]31 A7} FAHZF e Hn|F ALAS
HolFa gtk 0¥ 6de AH2YH 7Ry 48 254
2748 110 WHe) FdAdS FRT & ok 7|3 ¢ 16 ¥

1600

1400 |-

1200
1000 |-
800
600 |
400
200
0

2 Reverse

T 5 FEks 7w $3 2o wel 42k 1o F.
Fig. 3. Etch thickness of ITO by moving modes of glass substrate.

Etching Thickness

% 6. (@) Cr WY & vl d|le] Huld AR 2 D
#k (b) e Rle) Avld ARl 3L ADI CD (o) A
Zrg 110 WiEe] dnld ARl 2 ACT €D (d) 23
42 16 ZRIEC] 3t (), (b), (0 A3

Fig. 6. Optical micrograph of (a) Cr mask pattern and pattern width,
(b) PR pattern and ADI CD, and (c) Etched ITO pattern and
ACI CD (d) The results of (a), (b), (c) for 16 points of Fig.
4(b).
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Fig. 7. CD skew data for 16 points of Fig. 4(b) from the Fig. 6(d).
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