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improvement of ITO etching uniformity in a large area plasma source
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(C.~W. Kim, S.-B. Jo, B.-J. Kim, S.-G. Park, B.-H. O, J.-G. Lee)

Abstract

A large area plasma source using parallel 2X2 ICP antennas showed improved etching uniformity by
the E-ICP operation. ITQO etching process with CHs gas chemistry is optimized with the DOE(Design
of Experiment) based on Taguchi method. Various methane ratios in methane and argon mixture are
compared to confirm the effect of polymerization. The analysis shows that the effect of bias power is
the largeset. We obtained higher ITO etching rate and better uniformity on 350%300mm substrate at
the 50Hz magnetization frequency of the E-ICP operation technique,

Key Words : large plasma source, ITO etching

LME

42 WWoagdels Hdel d% Y
2 2 487k FFeE FACT AN 9 3
B 2Egols) Azl olA kel FHolu
Ae W4 A 4% 34 Ae¥ug Fayel
ZoEa grkll] BEA AQ4A @A 300mm
wafer@4o] oo Y& Al HlaA ImXim
olgel wy slwe Agats LCD Puo2Ee
oo FRAN TUEY Fue FoAEt FaA
A1 g BAYaEdole FRAIos 9y
AEHE 1T A4, HOIS 2e 24 848 A
88 w2270 Bol o|FIAT Yorki2] UE
HlHe 47 FYE 24 2 4470 AAe
$94 4zE4 A7 o] A LAYEE
dg wlAAE YAol= e RAYST. =d
ITO wete] Z7e) met 479l w7t AA 4
2 F 34398 S 9 A71Foz wEgAY,
Beg Azoz Ad A FWAL FAE o]

Aalidta HHFAIFEE
(AA ¢ §d8% 253,
Fax : 032-875-5882
E-mail : obh@inha.ac.kr)

3171% h[3] ITOY A4 7ol halogen AlE
7 organic ALK gasEe] AE¥Th Halogen
gast® ES AZ4&S JHAAR & gy 4y
o go Agust gRoz AHHIL glod,
wtetile] & MU E 7MX)E organic gas9]
o= ¥ AZtgo] EAR gollrhl4]

ITOY A7z EAd B A7 SLsdsE
A AY ARFLE BrRo #FHF A7 1
&8 AAolt), ¥ =FME ICP sourced 2X2
2 Wdgdg ey Sg=u 224 CH/Are &
¥ organic gasE A1E3le ITOE 2 73sien
714e] Egnlel B HAEHE FHEJTG E
% Taguchi W€ AHEY $A4 A9A4899S
B3 e 444S FEE £ de FH¥zAE
#okon E-ICP7i¢g H&sd ITOY A74&H
A4FAdEE FFAAT

2.4 ¥

2.1 METX
2 Ay 3By ICP sourceE 2x28 w|g
3 oA Fgk=ul Az F71H o=z Fgzvul

- 145 -



9] zHAFHE zHsE VIed E-ICP7IeE 3
48l 238 12 ASE Fg=v 723w
AFzoltt,

Matching
Network L
l.w.Q.li@l; '&‘ Inductance variable RF IZ
£ Boodod ™ odoob +

\ / l
Coils for axial Quartz window :
combhoey

magnetic field st Langmuir Probe[] -
L 0 y r H
|J ik U
v X

C urrent T'"& Matching

Vacuum network Vacuum

I, Jm|
pump @W pump

a3 1. 2x2 g k=l 229 73|
Fig. 1. A schematic of the 2X2 array plasma

source and etch chamber
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Table 1. Ls(3*) Orthogonal array

Source Bias Pressure |Flow-rate

(Watt) | (Voltage) | (mTorr) | (sccm)
1 400 150 10 30
2 400 200 15 40
3 400 250 20 50
4 700 150 15 50
5 700 200 20 30
6 700 250 10 40
7| 1000 150 20 40
8| 1000 200 10 50
9| 1000 250 15 30
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Table 2. ANOVA table

SS df MS f-ratio

Source | 465997 2 232888 4.3

Bias |[1160921| 2 580460 | 10.7
Pressurei 108631 2 54316
Flow-ratel 4389 2 214
Tatal | 1739937 8
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Fig. 3. Etching rate vs. bias power
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