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Abstract: In the case of ZnO:Al thin films,

it is the best material that can replace ITO that is mainly used as a

transparent electrode in electronic devices such as solar cells and flat-panel displays. In this study, ZnO:Al films were

fabricated by using the RF dual magnetron sputtering method at various substrate temperatures. As the substrate

temperature increased, the crystallinity of the ZnO:Al thin films was improved, and the electrical conductivity and

electrical properties of the thin film improved owing to the increase in grain size. In addition, the surface roughness of

the ZnO:Al thin films increased due to changes in the surface and density of the thin films. Moreover, the substrate

temperature increased the density of thin films and improved their transmittance. To be applied to solar cells and other

several electronic devices in the future, the hardness and adhesion properties of the thin film improve as the substrate

temperature increases.
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Fig. 1. XRD pattern of ZnO:Al thin film fabricated with various
substrate temperatures using RF dual magnetron sputtering.
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Fig. 2. FESEM surface image of ZnO:Al thin film fabricated
substrate temperature using RF dual magnetron
sputtering (a) 100°C, (b) 200°C, and (c) 300°C substrate temperatures.
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Fig. 3. Surface roughness 3D images of ZnO:Al thin film
fabricated with (a) 100°C and (b) 300°C substrate temperatures.
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Fig. 4. Changes in the root mean squares (RMS) surface
roughness values of ZnO:Al thin films fabricated with various
substrate temperatures.
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Fig. 5. Changes in resistivity, hall mobility, and carrier concentration
values of ZnO:Al thin films fabricated with various substrate

temperatures.
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Fig. 6. Changes of transmittance of ZnO:Al thin films

fabricated with various substrate temperatures.
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