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Abstract

AZ0O thin films have been fabricated on quartz substrate with various Al doping concentrations and annealing
temperatures by sol-gel method. The bset condition of (002) orientation and smooth surface (rms = 1.082 nm) is obtained
for the AZO thin film doped with 1 mol % Al and annealed at 550 C. The optical transmittance of AZO thin films is
higher than 80 % in the visible region. We observe that the energy band gap extends with increasing the Al doping
concentratioh. This phenomenon is due to the Burstein-Moss effect. Through the measurement of Hall effect, it is
observed that the AZO thin film has larger carrier concentration and smaller electrical resistivity than the pure ZnO thin
film. However, the AZO thin film shows the decrease of carrier concentration and the increase of resistivity with the
increase of Al concentration, that is due to the segregation of Al at grain boundaries. The maximum carrier concentration
of 1.80x10"® cm™ and the minimum resistivity of 084 Qcm are obtained for the AZO thin film doped with 1 mol % Al
and annealed at 550 C
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