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Abstract

When a SnO, 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 475C had
a wide grain size distribution and a faceted surface shape. On the other hand, the film grown at
525°C 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 chemical vapor
deposition(CVD) system.
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Fig. 2. X-ray diffraction patterns of SnQO, thin
film grown at 475°C for (a) 10, (b) 20,
{c) 30, and (d) 60 min.

@ S, Thin im
g L3
£ 5 & &E
®
Bl 2 gq O
g b
g(c)
L3 =
< &
£ g g
@ |2 ' _
B
5
g
§
y. g k] ; 0 a

a8l 3. 55C9M 3k Sn0, B XRD HHL.
(a) 10 &, (b) 20 &, (&) 30 &, (@) 60 ¥

Fig. 3. X-ray diffraction patterns of SnQ, thin
film grown at 525°C for (a) 10, (b) 20,
(¢) 30, and 60min.
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Fig. 4. SEM micrographs showing the surface
morphology of SnO» film grown at 47
5C for (a) 10, (b) 20, {c) 30, and (d) 60min.
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Fig. 5. SEM micrographs showing the surface
morphology of SnO film grown at 5257
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 525C 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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475 10} 12x10* |-65%10°| 82
475 20 | 101x107 | -54x10°| 114
475 30| 16x107° |-29x10°| 137
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Fig. 8. Photoluminescence spectra of the thin
films grown at 475C for (a) 10, (b)
20, and {c)} 30 min.
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Fig. 9. HRTEM micrograph  showing the
interface between substrate and SnO-
thin films grown at 4757T.
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