Effect of growth temperature of Ga doped ZnO thin films
by pulsed DC magnetron sputtering
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Recently, ZnO thin films with various doping elements, such as Ga, Al and In, have been widely
studied for transparent conductive oxides. In this work, Ga doped ZnO (Ga-ZnO) thin films have been
deposited on glass substrates by pulsed DC magnetron sputtering. The growth temperature of Ga-ZnO
thin films was changed from room temperature to 500 C with the thickness of 200 nm. The crystallinity
of Ga-ZnO thin films was measured by X-ray diffraction. A highly c-axis oriented Ga-ZnO thin films
were grown in perpendicular to the substrate. The FWHM value of Ga-ZnO thin films decreased with
increasing the growth temperature and the minimum FWHM reached to 0.2471° at 300 C. Meanwhile,
the electrical properties of Ga-ZnO thin films were measured at room temperature by van der pauw
method in hall measurement. The carrier density of Ga-ZnO thin films increased with increasing growth
temperature and the maximum carrier density was obtained at 300 C with improvement of crystallinity.
The corresponding carrier density was 6.287%10% cm™. In addition, the resistivity and mobility of
Ga-ZnO thin films was 5.5%10" 2cm and 18.05 cm’/Vs, respectively. The transmittance of Ga-ZnO
thin films was ~85 % in UV visible range. The optical band gap of Ga-ZnO thin films was changed
being proportional to n°” with Burstein Moss (BM) effect.
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