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Abstract The optical transmittance of Mn-doped SnO, monolayer film increased gradually from 80.9 to 85.4 % at 550 nm
wavelengths upon increasing the O,/Ar+O, concentration rate from 0 to 7.9 % and the band gap energy changed from 3.0 to
3.6 eV. The resistivity tended to decrease from 3.21 Q-cm to 0.03 Q-cm, reaching a minimum at 2.7 %, and then gradually
increased from 0.03 to 52.0 Q-cm at higher O,/Ar+O, gas concentration ratio. Based on XPS spectra analysis, the Sn 3d;,
peak of Mn-doped SnO, single layer shifted slightly from 486.40 to 486.58 and O,, peak also shifted from 530.20 to
530.33 eV with increase the O,/Ar+O, concentration ratio. Therefore, the XPS spectra results indicate that a multiphase with
SnO and SnO, coexisted in the sputtered Mn-doped SnO, monolayer film.
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Fig. 1. Refractive indices of Mn-SnO, monolayer film on Si wafer
with different O,/Ar+O, concentrations.
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Fig. 2. Experimentally measured transmittance and reflectance
spectra of Mn-SnO, (40 nm) monolayer films with different O,/
Ar+0, concentrations.
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Table 1
Experimentally measured Trssg,, and Rssoum of Mn-SnO, (40 nm)
mono layer films with different O,/Ar+O, concentrations

0,/Ar+0, transmittance reflectance
concentration (%) @ 550 nm (%) @ 550 nm (%)
0 78.5 6.0
14 81.8 6.3
2.7 82.5 6.3
4.1 83.1 6.4
54 84.3 6.4
6.6 83.9 6.4
7.9 83.8 6.4
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Fig. 3. Band gap energy of Mn-SnO, (40 nm) monolayer films

with different O,/Ar+0O, concentrations.
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Fig. 4. The resistivity, carrier concentration and hall mobility
of Mn-SnO, (40 nm) monolayer films with different O,/Ar+O,
concentrations.
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Fig. 5. Elemental binding energy specta of Mn-SnO, monolayer films by XPS: (a) Sny,, (b) O,; and (c) Mn,, peaks with increase of
the O,/(Ar+0,) concentration rate.
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