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The influence of different Al concentration doped ZnO thin film
on structural and optical properties
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(1 College of Physics and Electronic Engineering, Northwest Normal Universty, Lanzhou 730070, Gansu, China;
2 Physics Team, The Second Senior Middle School of L ushan County, Pingdingshan 467300, Henan, China)

Abstract : Al-ZnO films doped with different Al concentration are prepared on glass substrate by RF
magnetron sputtering system. The influence of the different Al concentration on the microstructure and
optical propertiesof ZnO filmsisinvestigated by usng X-ray diffraction(XRD) , atomic force microscopy
(AFM) and UV spectrophotometer. The results show that all the samples have a strong diff raction peak
and high preferential orientation in the (002) crystallographic direction. There are a very smooth surface
and obvious grain boundaries. The transmisson gpectrum and absorption spectrum of Al-ZnO show that
Al-ZnO films possess a transmittance of about 85 % in the visble region and the transmittance decrease
with increasng Al concentration. The optical band edge shift to a shorter wavelength first as Al is
incorporated , and then to a longer wavelength with the increasng of Al content. The optical band gaps
calculated based on the quantum confinement model are in good agreement with the experimental val ues.
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