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Indium oxide can be an n-type, highly degenerated, wide-gap semiconductor. In this study, electrical, and thermophysical
properties of the heteroepitaxial In203 films on YSZ single crystals and polycrystalline In203 films deposited on fused silica glass by
sputtering were investigated in detail. Electrical properties (resistivity, free-carrier density, and Hall mobility) of the films were
analyzed by the Hall-effect measurements in the van der Pauw geometry. Thermophysical properties of the films were analyzed by a
pulsed light heating thermoreflectance technique. All the films show 6/20 XRD peaks indicating the cubic bixbyte structure of In20s.
Pole figures revealed that the epitaxial relations were (001) In203]|(001)YSZ, [100] In20s||[100]YSZ for the In203/Y'SZ(100) and
(111) In203||(111)YSZ, [110] In203||[110]Y'SZ for In203/YSZ(111), respectively. The thermal conductivity values of the In20s3 films
were 2.3 to 3.1 W m? K1 and there was no significant difference among the values for poly- and heteroepitaxial In20s films. These
results are discussed with the comparison of the ones for Sn-doped In203 (ITO) films.
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Table 1 Deposition conditions for In203 and Mo films.

Deposition method dc magnetron sputtering

Target In203 Mo
Power 50 W 50 W
Total gas pressure 0.7 Pa 1.0Pa
Sputtering gas Ar Ar
Substrate temperature, Ts 473 K, 573 K 473 K, 573 K
Nominal film thickness 100 nm 100 nm
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Table 2 Electrical properties of In20s films.

Ts, P 1y n,
Sample
K x102Qcm  cm?V1is! x10%c¢m?3
573 6.6 28 0.33
In20s/glass
473 25 26 0.98
In203/ 573 Unmeasurable.
YSZ(100) 473 1.9 19 2.0
In203/ 573 99 25 0.37
YSZ(111) 473 2.3 32 0.86
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Figure 1 X-ray diffraction patterns for In2Os film grown on
fused silica glass.
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Figure 2 X-ray diffraction patterns and pole figures for In203
film grown on (a) YSZ(100), and (b) YSZ(111).
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Figure 3 Thermoreflectance signal (phase) of the In20s films.

Table 3 Thermal diffusivity(x) and thermal conductivity(1) of
In203 thin films.

K, A,
Sample Ts, K
x108m?st  WmlK?
573 1.2 3.1
In20s/glass

473 1.0 2.6
573 11 2.8

In203/YSZ(100)
473 1.0 2.6
573 11 2.8

In203/YSZ(111)
473 0.9 2.3
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Figure 4 Thermal conductivity vs electrical conductivity for
In203 and ITO films.
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