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When materials are analyzed by XPS or AES sputter depth profiling, it becomes difficult to determine precise
chemical states of the materials which are damaged by ion bombardment. The damages of oxides by ion bom-
bardment, which are reflected in XPS spectra, were reviewed. Firstly, the classification of the changes was
described. Additional peaks appeared as a result of the reduction for the one type of the oxides, the spectra were
broadened for the second one, and the third type oxides were unchanged. It is pointed out that these changes are
related to the enthalpy and bond-type. Secondly, the change of the intensities as a function of sputtering time was
formulated using reduction cross sections by the ion bombardment and sputtering yield.
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Table 1

Changes of oxides after ion

bombardment which are classified using XPS
spectral change or other techniques [2-19].

Change

Oxides

Additional
peaks appears
(reduction)

Ag,0, Au,0,4, CdO, Co,0,,
Co;0,, IrO,, MnO,, MoO;,
Nb,Og4, NbO,, Nb,O,, RuO,,
Ta,0,, Ta,04, U;04, V,0s,
TiO,, Ti,04, NiO, WO,, PbO,
Pb0O,, CuO, Cu,0 CrO,,
Fe,04, Fe 0,

FWHM
broadening
(become
amorphous)

§i0,, AL,O,, GeO,, Y,0,,
Cr,0, Mo0,, Biy0,, SnO,

No change

Ca0, MgO. BeO, ZnO, CoO,
MnO, SnO, ThO,, ZrO,,
HfO,, UO,

Ar(2 kv)>TiO, (100)
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Ti 2p XPS spectra of TiO, single

crystal as a function of sputtering time.
Acceleration voltage of Ar ion is 2 kV [§]
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as a function of sputtering time. Ti 2p XPS spectrum is

separated to three components (Ti*", Ti* and Ti%).

Acceleration voltage of Arion is 2 kV. [8]
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Fig.3  Ta4fXPS spectrum of Ta,0, powder before
and after Ar sputtering, Acceleration voltage of Ar ion

Fig. 5 Ni2pand O Is XPS spectra of NiO prepared
by thermal oxidation of Ni. Acceleration voltage of

Ar ion and O, is 400 V. [12]
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Fig. 6  Si 2p XPS spectra of thermally oxidized
§iO, on Si wafer as a function of sputtering time.
Acceleration voltage of As™ ion is 70 kV [18].
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Fig. 7 FWHM of XPS spectra before and after Arion sputtering [2]. (a) Si2p for SiO, plate, (b) Al2p for ALO, plate,

and (c) Mgls for MgO plate.

- 233 -



Journal of Surface Analysis Vol.10 No. 3 (2003) pp. 230 - 236
BAR B XPSRN2 MAZEHN S A A BIIC L BRAEY DEAE

0.41 ® L A) 1
§ Mgo  Ca0
260
“ﬁ 0.2} Wy | A0y MO
Sio: g MoOz2 B8 (o] TiZOJ
? - TeO: 50z AFngOL ° Ck °T§§;O ‘jg?’
GeOz a A NbO H102
a‘; 0 Biz01a N:'O ofyp MO Tzt
v S @y
< MoOs Pdos 58 Nbz0s 87 (©)
[
W03 TiOz
V:Os L4
-0.2¢ Ug0s
0.3 0.4 05 06 0.7 08
IONICITY

Fig. 8

Surface change for various oxides by Ar ion sputtering, which is classified by atomization heat and

ionicity. (A): stable region, (B): FWHM broadening / becoming amorphous region,
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Fig. 9  XPS depth profile of Ti**, Ti*" and Ti?" states
for TiO, single. Circles and triangles represent
experimental data and lines are fitted results. [23]
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