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Influence of sputtering power on the properties of Au-SnO2 thin films prepared
by dc reactive magnetron sputtering
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Tin oxide (SnO

2

) is a suitable candidate material in the field of sensors, solar cells, and

optoelectronic devices, because of its low cost, chemical stability and useful electrical

and optical properties. SnO

2

 is often modified with silver (Ag), platinum (Pt), copper

(Cu), palladium (Pd), thorium (Th), and gold (Au), to enhance the gas sensing

properties. The doping of Au might be a potential method to decrease the operating

temperature of the gas sensor. In this investigation thin films of Au-SnO

2

 were prepared

on glass substrates by dc reactive magnetron sputtering under various sputtering

powers and their structural, surface morphology, electrical and optical properties were

studied.

Au-SnO

2

 thin films were deposited on unheated glass substrates by dc reactive

magnetron sputtering at various sputtering powers from the 200 to 700 W in the

presence of Ar gas and O

2

 gas atmosphere (Ar:O

2

 - 1:4). The physical properties were

systematically characterized by X-ray diffractometer, scanning electron microscopy,

four point probe method, and UV-Vis double beam spectrophotometer.

The sputtering powers enhanced the crystallinity of Au-SnO

2

 thin films. The films

showed crystalline peaks at a sputtering power of 300W, but no reflection of gold were

detected. However, an Au diffraction peak was clearly observed along with the SnO

2

peaks when the films were sputtered at 400 W and they were reinforced when the

power gradually increased up to 500 W. Thereafter, a slight decrease was observed at

the highest sputtering power of 700 W. The electrical properties of the Au-SnO

2

 films

were strongly influenced by sputtering power. The electrical resistivity of the films was

sharply decreased at higher sputtering powers. The absorption edge of the Au-SnO

2

films is red shifted to longer wavelength as the sputtering power increases, it ascribed

to decrease in optical band gap. The optical transmittance of the films decreases with

increasing of the sputtering power from 200 to 700 W.
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