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Microstructure and Electrical Properties of SnQO2 Thin Films
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Abstract

When a SnQO, thin film was deposited by thermal CVD, two different types of growth behavior
that were dependent on the deposition temperature were observed. The film grown at 475°C had
a wide grain size distribution and a faceted surface shape. On the other hand, the film grown at

525C had a relatively narrow grain size distribution and a rounded surface shape. The aspects of

grain shape and growth behavior agree well with the theory of grain growth and a roughening

transition. The charge carrier density

decreased with deposition

time. According to

photoluminescence measurements, the peak intensity of the spectra occurred at approximately 2.5 eV,

which is related to oxygen vacancies,

and decreased with increasing of deposition time. These

measurement results suggest that the number of oxygen vacancies, which is related to the electrical

conductivity, decrease with deposition time.
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Fig. 1. Schematics of thermal
deposition(CVD) system.
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Fig. 2. X-ray diffraction patterns of SnO, thin
film grown at 475C for (a) 10, (h) 20,
(c) 30, and (d) 60 min.
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Fig. 3. X-ray diffraction patterns of SnQO, thin
film grown at 525C for (a) 10, (b) 20
(c) 30, and 60min.
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morphology of SnO: film grown at 47
5T for (a) 10, (b) 20, (¢) 30, and (d) 60min.
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Fig. 5. SEM micrographs showing the surface
morphology of SnO film grown at 525T
for (a) 10, (b) 20, (¢) 30, and (d) 60 min.
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Fig. 6. Measured grain size distribution of films
grown at 475C and 525 for 60 min
normalized to their average sizes.
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Fig. 7. Magnified images of surface structure
of thin films grown at (a) 475C and
(b) 525°C, respectively.
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Fig. 9. HRTEM  micrograph  showing the

interface between substrate and SnO:
thin films grown at 475C.
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