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Effects of substrate temperature on structure and
photoelectric properties of Al doped ZnO thin films
prepared by magnetron sputtering

FAN Liqin
(School of Xiamen Institute of Technology., Huaqiao University, Xiamen 361021, China)

Abstract: Transparent conducting aluminum-doped zinc oxide (ZnO:Al) films were deposited on
glass substrates by radio frequency magnetron sputtering. The effects of substrate temperature on
structure and photoelectric properties were investigated. When the substrate was heated, the intensity
of (002) peak increased. The maximum grain size and minimum surface roughness of the films pre-
pared at 250 °C were 24.9 nm and 8. 1 nm, respectively. The best crystallization in thin films was ob-
tained at 250 ‘C. The resistivity of the films decreased from 14.35X10 "' Q ¢« cm to 7. 18 X10" "' Q * cm
as the substrate temperature increased from 30 C to 250 ‘C. But further increase of the substrate tem-
perature increased the resistivity, The average transmissivity in the visible spectrum for all samples
was larger than 85%. The quality factor was introduced to analyze the conductivity and transmittance
of AZO films. The maximum quality factor for 16. 15X 107 Q™! was got when the substrate tempera-
ture was 250 C.

Key words: aluminum-doped zinc oxide film; substrate temperature; resistivity; transmissivity
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