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Fig. 1 XRD patterns of cubic Mg,Zn;—,O films (z =0.53;.0.55, 0.74.and 0.90) grown on sapphire
(a) For the as-deposited films; (b) For the films after annealing at 900°C
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Fig. 2 Transmittance spectra of cubic

Mg, 7Zni_,O films annealed at various tempera-
tures together with the as-deposited films

(a) For Mgo.53Zng.470; (b) For Mgo.55Zng.450;

(c) For Mgo.74Zn0.260; (d) For Mgo.90Zn0.100
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Fig. 3 High frequency (1MHz) C-V characteris-

tic for the Mgo.557Zng.450 MIS structure
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Fig. 4 Leakage current density versus electrical
field for the Mgo.55Zng.450 MIS structure

The dotted line is the measured data and the solid

line is the fitting
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Effects of Post-annealing Treatment on the Structural and Optical

Properties of Cubic Mg,Zn; ,O Thin Films Grown on Sapphire
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(1. Department of Science, Zhijiang College of Zhejiang University of Technology, Hangzhou 310024,
China; 2. Department of Physics, Zhejiang University, Hangzhou 310027, China; 3. State Key Laboratory
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Abstract: Single cubic-phase Mg,Zn;_,O(xz >0.5) alloy films were synthesized on'c-plane sap-
phire substrates by low temperature physical deposition. The effects of the post-annealing treat-
ment on the structural properties of the films were investigated by the measurements of XRD
and transmission spectra. Hexagonal-phase (wurtzite) MgZnO was observed segregating from the
cubic-phase Mgg 53Zn( 470 film after annealing at 900°C, while no secondary phase was seen in
the samples with Mg fraction exceeding 0.55. Electrical measurement indicates that cubic-phase
Mgo.55Zn9.450 films can be used in metal-insulator-silicon (MIS) structures-as insulators with low
leakage current densities. It could be concluded that the cubic-phase Mg,Zn;_,O films with z

exceeding 0.55 are stable enough to be applied in fabricating high quality optoelectronic devices.

Key words cubic Mg,7Zn;_,O films; anneal; crystal structure; optical property; electrical prop-

erty



