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Fig.1 XRD patterns of pure and Na doped ZnO thin films
on Si(100) substrates
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Fig.2 SEM photographs of the cross-section morphological of pure (a) and Na-doped(10.0% ) ZnO thin films annealed at (b)

873, (¢)973 and (d)1 073 K for 90 min
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Influence of Annealing Temperature on Structure and Optical Properties of
Na-doped ZnO Thin Films Prepared by Sol-gel Method

GAO Shu-xia', WANG De-yi’
(1. Department of Opio-electronic Information Technology, University of Yaniai, Yantai 264005, China;

2. Department of environment and material Engineering, University of Yantai, Yaniai 264005, China)

Abstract; The sol-gel technique offers the greatest possibility of preparing thin films of large and small areas
by controllability of composition and relatively simple facilities. In the sol-gel process, thin ZnO films are
obtained through post-depositional crystallisation. As-deposited films must be transferred into a crystalline state
from an amorphous state by post-annealing. This paper addresses the effect of annealing temperature on the
microstructure and the photoluminescence of ZnO thin films.

2-methoxy ethanol and monoethanolamine were used as the solvent and stabilising agent, respectively.
The dopant source for natrium was natrium nitrate. Zinc acetate dihydrate and the source of dopant (10% )
were first dissolved in a mixture of 2-methoxy ethanol and monoethanolamine at room temperature. The
concentration of zinc acetate was 0.8 mol/L and the molar ratio of monoethanolamine to zinc acetate was kept
at 1:1. The solution was stirred for 2 hours at 343 ~ 353 K to yield a clear, homogeneous and transparent
solution using a magnetic stirrer, which served as the coating solution. The coating was made during the two
days when the solution was prepared. The substrates were spun at 3 000 r/min for 30 s, while coating. After
spin coating the substrates were kept at 623 K for 10 min. To evaporate the solvent and eliminate the organic
component in the film. This procedure was repeated ten times. The films were then annealed at 873, 973 and
1 073 K respectively for 90 min.

High quality c-axis Na-doped ZnO films on Si (100) substrates were grown by the sol-gel process. The
PL spectra were investigated at room temperature. Photoluminescence spectrum shows a strong ultra violet

exciton emission peak at 361 nm, a weak violet exciton emission peak at 388 nm and a blue emissions in the

range of 425 ~435 nm.
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