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Etch characteristics of [TO(Indium Tin Oxide) using SF¢/O>-gas
ECR(Electron Cyclotron Resonance) plasmas
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Abstract

We presented the etch results of indium-tin oxide thin films by using SFe¢/O: gas electron
cyclotron resonance plasma, and conducted X-ray photoelectron spectroscopy and quadrupole mass
spectrometer analyses for the etch characteristics. The etch rate of the films was greatly dependent on
that of oxygen which was the major constituent element of the films. The oxygen was removed by
the forms like 02 or SOF,. We examined the ratio of atomic content of O and In, and the change of

this ratio was related to the removal rate of InFx and the S-metal bonding.
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Figure 1 The etch rates of ITO films with increasing
SFe-gas ratios
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Figure 2 Atomic contents on etched ITO films with
various SFe-gas ratios
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Figure 3 O 1s narrow scan spectra with various
SFe-gas flow rates by XPS
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Figure 4 The change of SOF2 and SO.F;
partial pressure with various
SFs-gas flow rates by QMS

3¥ 45 QMSel 9% Az shx Edfuld g
SOF; ¥ SO:F:9] partial pressure ¥3& YERH
RAolt}. SOF:8 4$ SFee] Eu7t FoMgdl o
2 F715s ¢, SOF:8] A¥ #2EE ¢ F
o}, SFett& Abg3ld 242 & Hfo SOF; %
SOF7t Yehde AL ITOHE e O7F 4z =
Aol 43 BE SOxFy AEE9 =z AALE
oju gl SFel AdAHY Fdo] 2&FE SOk
o] ZolxE RO BREH, SOFE Ui SFeelA
B3 SFxs} Fet2ehdlo] FEHE O 3d 2
Tl 471e 9L ¢ & Uk F SFert29 #
o] F71gtel wel F=ole Ak Bo] #HA
i, 2 A SO:F8 Fol ZAdHE Ao Y
g, 28y SOF:9 A9 238 SFeo Adiz<l
%ol F71EFE A S8t 0,8 A 24 @
e A$dA A A Jdedes Aoz RE, g
Hol. SFeell Al 3l® SFxet wubg 3FA3te 07t
AN gAHE AYE & F Uk olEHE A
wohfe] AAE SOF:9 e ¥Hz AARE
ougch ol AFE ¥ 19 Aeg B U
g2 ¢ F Atk F ITO %o tiESL TA3n
A= Ak27} SOF.9t 22 ¥z A=Y, SFs 7}
29 Egulsl F7Meel weE, SOF:9 partial
pressuret Z7hgth webr SFs 7h=9 E w7
Z7bgel ol ITO 29 47 =71 F7hEE A

L

Lo

R

L



1. KIEEME Vol. 13, No. 7, July 2000.

o2 siddch E3 SF 7t29 Egu|o] F713el)
gl 0;9 partial pressures ZAFFch wekA
ITO gthe] g8 A sl Are AR EW
oA O 2 SOF:9 P2 AAES ¢ & Uz, 1
A3 a2y 191A JEbG vle} Zo] SFeel Egn|A)
F7btel wet ITOSY 47 £x& ZF7idd

24000
Ié‘
S 23000}
2 SFe=
£ 22000 24scemy
§ i SFé=
> 21000 18
@ SFé=
& 20000( 128ccm
E

18000 "

176 170 165 160 155 150
Binding Energy (eV)

Y 5 SF6 7t f %o W& S 2p9 narrow
scan spectra ‘#3}

Figure 5 S 2p narrow scan spectra with various
SF6-gas flow rates by XPS
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Figure 6 In 3d narrow scan spectra with various
SF¢—gas flow rates by XPS
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Figure 7 Sn 3d narrow scan spectra with various
SFs-gas flow rates by XPS
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