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Studies on the Sputtering Mechanism of ITO Target
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The indium and oxygen emission spectra from the plasma and the variation of target surface compositions

have been investigated for the sputtering of ITO (indium fin oxide) targets. High O /In ratios of the emission

spectra observed for low density targets indicate that the oxygen tends to be sputtered more selectively from

low density targets. Relative Sn/In ratio at the target surface varied after sputtering; more decrease of the

Sn/In ratio occurred for low density targets as compared with high density ones, while the high Sn/In ratio of

ITO films was observed for sputtering of low density targets. These results may be explained that tin(II) ox-

ide evaporated from low density target and co-deposited on substrate with sputtered particles.
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Fig. 1 A schematic drawing of the experimental

apparatus of OES.

T, AATEY, TATUHAEEAL, 1~10X
103 Torr (2 TRy &Y v T &1,

75 AwHORNE, T4 T E -k (R
v b =0.1mm) TZ#¥ L, OMA (Optical Multi-
channel Anaiyzer) Y A7 A, B2 b a—F{ZT
F— Z IR EIT - 12,

AEBRTIE, #— 7 v b —EIRERES Sem iCRBIEL,
Z—4y MABORXSWE, -7 v bbb lom @
(i, EBOIBORNTINE, Bl S 1em OfE
TIT -1,

¥7c, In, Of BRI HBBICHFET 57
W, FhA~L7 broiEFEEEE, 300~800nm & L
7o

(3) #mM7AH

ITO oWk, /A Vv Lk, AX /4 20 A
X, EPMA (Electron Probe Micro-Analysis) (Z X 9 ifll
E L1

Fl, 4=y hERMOAL /A I 7 AL
ESCA (Electron Spectroscopy for Chemical Analysis)
WX, BRSOV s, ERC Ar 2855
FET Y F LS ET, =Ty NREORERRFOF
A Lo, AES (Auger Electron Spectrometry)
WL DilllE L,

Table 1 Sputtering condition.

Sputterin Input Gas P dr Substrate
No. P & Power as tressure s Temperature Pl&elalt\? d

System (W/cm?) (Torr) (mm) (°C) ig. No.
(1 RFmagnetron 2~7 Ar 5% 10-3 50 — Fig. 2,3,
2) RFmagnetron 4 Ar 1~10%1073 50 — Fig. 4,5, 6,
(3) DCmagnetron 4 Ar 6x1073 85 250 Fig. 7,8, 9,
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plasma.
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sion spectra for nearby target by OES.
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Fig. 7 Relative oxygen/indium ratios for target
surfaces and films.
O :Target surface before sputtering.
® :Target surface after sputtering.
A ITO films.
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Fig. 8 The electro-chemical characteristics of ITO
target surface before sputtering (——) and
after sputtering (- - - -) for Redox reaction
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Fig. 9 Relative tin/Indium ratios for target sur-
faces and films.
O :Target surface before sputtering.
@ :Target surface after sputtering.
AITO films.
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