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Abstract

Highly conductive Sn doped In,0s5 thin films were fabricated by using Ar sputtering gas containing
D, molecules without substrate heating in-deposition and post-deposition annealing. Carrier density of
the films increased with increasing the D, concentration and peaked at the D, concentration of 1%, and
then the density fell with the D, concentration above 1%. Oxygen deficiency and D atoms resided in
the films were quantified by Rutherford backscattering spectroscopy-elastic recoil detection analysis.
Although oxygen deficiency demonstrated linear increase with increasing the D, concentration and the
maximum at the D, concentration of 1%, further increase of the D, concentration resulted inversely in
excess of oxygen. However, population of D atom residing in solid increased linearly with increasing
the D, concentration. Therefore, oxygen deficiency, not interstitial hydrogen, was predominant for
carrier transport of the films.
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Fig. 1 Luoetal.
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Fig. 1 RBS spectra of the samples with [D;] = 1.5% (a) and 3.6% (b).



Fig. 2 Luoetal.
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Fig. 2 ERDA spectra of the samples with [D,] = 1.5% (a) and 3.6% (b).
High and low channels detect D and H in the sample, respectively.



Fig. 3 Luoetal.

0.4 —
0.2 |- o 403
L ’f'\
o 0@ | /,0 | _
= 0.2 I K , — O
Ve Pl 4102 =<
0al # ®
=-U. — \ -
L /’ \ 7 o\o
-06 L 7/ N N
.’/ . \\ -4 0.1
-0.8 | N
_10 [ \\\
1 L 1 L 1 L 1 , O
0 1 2 3 4
[D,] (%)

Fig. 3 Oxygen deficiency Vo (the left hand scale) and concentration of
resided deuterium atoms [D] (the right hand scale) for the samples with
[D;] =0, 0.3, 1, 1.5, and 3.6%. Vo is defined as 3 - x, where x denotes
oxygen content of ITO with the composition of M,0,. The stoichiometric
composition corresponds to x = 3. In the ITO films, D atoms reside at the
interstitial site and form hydrogen bond with neighboring lattice oxygen.



Fig. 4 Luoetal.
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Fig. 4 M-H characteristics measured at room temperature of the [D,] =
0, 0.3, 1, 1.5, and 3.6 % samples and the glass substrate. A straight line
was obtained by least square fitting for each figure.



Fig. 5 Luoetal.
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Fig. 5 Electron density N at the Fermi level (o: the left scale) derived
from M-H curve for the samples with [D,] = 0, 0.3, 1, 1.5, and 3.6 %.
Carrier density n (O: the right scale) derived from van der Pauw
measurement was also displayed on the same figure for comparison.



