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Etch characteristics of ITO(Indium Tin Oxide) using SFe¢/O2-gas
ECR(Electron Cyclotron Resonance) plasmas
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Abstract

We presented the etch results of indium-tin oxide thin films by using SF¢/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 O2 or SOF2. 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 3 O 1s narrow scan spectra with various
SFe-gas flow rates by XPS
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Figure 4 The change of SOF; and SO
partial pressure with various
SFs~gas flow rates by QMS
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SF6-gas flow rates by XPS
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Figure 6 In 3d narrow scan spectra with various
SFe-gas flow rates by XPS

2% 62 In narrow scan spectrad W& e}
W Aotk 2¥& W SF/Op 7t~ Zet=nfe] g
8 AZEA @& ITO ZelA AEHE Ine 4445
eVollA AZHAT ol d¥HA M09 3=
AA HEEHE In-0 ZAEe 7198t oo usly
SFeHol £71ge] wet =7t 4% o 2 binding
energy H22 o]FHI St} o] InFsoll 7113
In-F Z%2 binding energy’} 446.4 eVl HE=
B e AU IFx (x<3) sEEe s
In-F A% o2 sjya £ gl o]g)d 2FL Ino)
InFx 3&E9 FJHE ITOYAA AAHE A
A Y A¥or Adgd. olgd InFx 3=
9] vapor pressureE #& AoE P o=
SFe7t&mhg o] 8-3te] AZete Ao %, InOxd
E-9] partial pressurec] H]&te], InFx ] Zho] P&
QMS=Z Zeldtgith o8 InFxe ojg
;EE S, AR ZWelA Ine A AAHA
Star, FE Fok AdgHo e Az #gddrn
mebA 29 2904 JEbd SFe G %Y ZFrld) we
O/In¥| 2] 4+ S-metal 232 ¥4 2L InFx ¢
w2 olg &R Ylse e A @,
S9 AFelAM SFeo v/} ZF7bge] wel S-metal
A%e] #AEY oY In narrow scan spectrad] A=

1O
3

A B wlo

566



In-S 2% FJT 5 Ut o= InSsddl 719l
In-S ZAgeo] In-02%FI} Agl 1&g binding
energy®l 4448 eVellAq HEHY, In-S¢ In-0 2
#e Bests Aol Eswd ARZ dAdh w
A 4445 eVelM HAEE HI3E In-09 2%F9
In-SZA el 9s A" RoZ Fekdd.

160000

SFs=

= W4sccm
5 140000
2 SFg=
g . 18sccm
£ 120000 |
< SFy=
g» 12scem
OEJ 100000 ¢ , only
£ as-deposited

80000 . . . ‘

500 495 490 485 480 475
Binding Energy (eV)

2% 7 SFs 7V~ 3] W& Sn 3d narrow scan
spectra¥ 3}

Figure 7 Sn 3d narrow scan spectra with various
SFs—gas flow rates by XPS

9§
ol

s

7€ Sn narrow scan spectra® YERdA
9] binding energy’l A2 Wats}l gle
ok EE Sp-0 AFel g FHAaE 486
(SnOYell M 4867 eV (SnOpel ZAxA HA =,
SnF,oll 71913k Sn-F& 487 eVel XA, elemental Sn<
486.1 eVelX A& oA oy #HIE £
e AL oy W "M Snd atomic %7
SFs BIZF Z7heel mel Hadte FNE HolH,
ol= Sp-0 ZAFo) SFs 7t Fet&ube] & Ea
5w Sne jon sputtering®] <& A AA=7)
2oz sAEct

!
P
tio

y E

o gz
1

=

<

gl

7)1 TE 24}
AT

o] 7t F7hEel wheh ITO= 4
=7b 2hEE #ddaidinh olEe A7 &

A

a
sy
il

567

AN RAARE S =EA Vol. 13, No. 7, July 2000.

i

o, o)
=

spectra z2re A3 Ing Fel Z2Eslo
InFx & @43t AAHY, o] mOxRT AA &
= v AERRE InfFx 9 AA FE7F wol
O/Ing W7} ZAES E1sisch E=g olzfg
O/In ¥]¢] ZAoE S-metal 2Fo] FTL P&
Aoz FuHAr & S7} 283}
4, F radical® %9 %&£

o] 27} &xvt gk, O/Inv|7} Z4ste AL
2 Hagn. 339 Sne Inell ®jgle]  sputtering
rate’} =0}, elemental Sne 2 FA AAd}

=

passivation layer=
S gAY, 2 27 In

;"].

016 - E00100)

sAFASY o

gl

[1] S. Tanaka, Thin—film electroluminescent
devices using CaS and SrS , Journal of
Crystal Growth, 101 (1990) 958-966.
Ao, ARE, ALE, 4G
Ar/CHy E2t27tE o] &% ITO
of #g A7 TR, A8A
A4(2)3.(1999) 565-571
[31 Y. Kuo, Characterization of Indium Tin
Oxide and Reactive Ion Eiched Indium
Tin Oxide Surfaces , Japanese Journal of
Applied Physics Vol. 29, No. 10. (1990)
| 2243-2246.
[4] J. F. Moulder, W. F. Stickle, P. E.
Sobol, and K. D. Bomben, Handbook of .
X-ray Photoelectrom Spectroscopy,
Physical Electronics, Inc. (1995) 45
[5] K.-H. Baek, S. J. Yun, J.-M. Park, Y.-S.
Yoon, K-S, Nam, K.-H. Kwon, and
C.-1. Kim, The role of sulfur during

o X

o
Lé,

A},

Mo etching using SFs and Clz gas
chemistries , Journal of Materials Science



