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Abstract In this study, we synthesized ATO films using RF magnetron sputtering method consisted of SnO, target added
Sb of 6 wt% and investigated the effect of O, on structural, electrical, and optical properties of ATO films. As a result, in
case of O,/Ar ratio of 0.11, we obtained ATO films exhibit the properties such as the resistivity about 8 x 10~ [Q-cm], the
transmittance of 85.17 %, and retile structure.
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Table 1
Experimental conditions

Target SnO, : Sb (94 : 6 wt%)
Substrate Corning glass 7059
Target-Sub. distance 60 mm

Sub. temp. (T,) RT

RF power 250 W

Base pressure 1.0 x 10™° Torr

Total working pressure 10 mTorr

Film thickness 200°220 nm

Gas flow ratio (Ar + O,) 95 :5~75 : 25 sccm
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Fig. 1. (a) X-ray diffraction patterns of the ATO films with the

variation of O,/Ar flow ratio. (b) Grain size and FWHM of the
ATO films with the variation of O,/Ar flow ratio.
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Fig. 2. (a) Resistivity and deposition rate of the ATO films

with the variation of O,/Ar flow ratio. (b) Carrier concentration

and mobility of the ATO films with the variation of O,/Ar flow
ratio.
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Fig. 3. (a) Transmittance of the ATO films with the variation

of O,/Ar flow ratio. (b) A method to find optical band gap of

the ATO films with the variation of O,/Ar flow ratio. (c¢) Opti-

cal band gap of the ATO films with the variation of O,/Ar flow
ratio.
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Fig. 4. Surface image of ATO films synthesized at the O,/Ar flow ratio of 0.05 (a) and 0.33 (b) and rms surface roughness with the
variation of O,/Ar flow ratio (c).
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