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A Study of Oxygen Vacancy on SnO: Thin Films
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Abstract

The study of Oxygen Vacancy on SnQO: thin films grown by thermal chemical vapor deposition were
investigated with different substrate temperature. X-ray diffraction showed that the crystallinity of the
grown thin films increased with increasing substrate temperature. Two narrow peaks and two broad

peaks were observed from the photoluminescence measurements at 6 K. The intensity and shape of the

broad peaks were changed with increasing substrate temperature. It was concluded that the origin of
the broad peak at 2.4 eV was due to oxygen vacancies and that of peak at 3.1 eV was related to
structural defects. Hall effect measurements showed that the carrier density was decreased as
increasing deposition time from 10 to 30 min., but increased for the deposition of 60 min.
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Table 1. Specimens of SnOz thin films

depending on the substrate temperature,
deposition time, and gas mass flow.

Condition Substrate -
Gas Mass Flow Deposition
Ar: O (scem) Temperature Time(min.)
Name (C)
5425-30A 100: 100 425 30
S5450-30A 100: 100 450 30
S475-30A 100: 100 475 30
S500-30A 100: 100 500 30
S475-60B 150: 150 475 60
$525-30B 150: 150 525 30
$525-60B 150: 150 525 60
S475-30C 100: 60 475 30
S475-30D 100: 50 475 30
S475-30E 100: 80 475 30
S475-30F 100: 100 475 30
5525-30G 150: 50 525 30
S500-30D 100: 100 500 30

(annealed at 400 T, 2 hr. in oxygen atmosphere}
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Fig. 3. HRTEM  micrographs showing the
interface between substrate and SnO-
thin films grown at a) 475 and b) 525

T, respectively.
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Table 2. Hall Data of SnO: thin films grown at
475 C different oxygen pressure.

all Data Carrier Density  Mobility  Hall coefficient
Name (em™?) (em/V-g)  (em/c)

S475-30D 520x 104 26.1 -0.21
$475-30E 455x 101 121 -0.14
S475-30F 2.28x 101 20.3 273
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