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Abstract Tin dioxide (SnOy) thin films were deposited at 375°C on alumina substrate by metal-organic
chemical vapor deposition. A few hillocks like a cauliflower were observed and the number of hillock on thin
film surface increased with annealing temperature in air atmosphere. The oxygen content and the binding
energy during air annealing at 500°C came to close the stoichiometric SnOs. The cauliflower hillocks seem to be
the result of the continuous migration of the tiny grains to release the stress of an expanded grain. Sensitivity
of CO gas depended on annealing temperature and increased with increasing annealing temperature.
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Fig. 1. SEM images of SnO; thin films deposited at 375°C for 2 min (a) before and after annealing for 30min at (b) 300°C and

(c) 500°C.

Fig. 2. Top surface and cross-sectional images of SnO, thin films deposited at 375°C for 16min. Before (a) and after annealing

for 30 min at (b) 300°C and (c) 500°C.
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Fig. 3. XPS survey scan spectra of SnO, films deposited at
375°C for 2 min (a) before and (b) after annealing at 500°C for
30 min.
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Fig. 4. XPS spectra of (a) Sn 3d and (b) O s core levels
before and after annealing at 500°C for 30 min for the SnO,
film deposited at 375°C for 2 min.
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Fig. 5. XPS spectra of (a) Sn 3d and (b) O Is core levels for
as-deposited films at 375°C for 2 min and 4 min.

Table 1. Variation of Sn : O ratio with specimen treatment.

Specimen History Sn : O ratio

Standard bulk specimen sintered at 700°C
for 2hr in air.

As-deposited at 375°C for 2min 1:1.99
Annealed at 500°C for 30min in air after

deposition at 375°C for 2min

As-deposited at 375°C for 2min and Ar ion
sputtered for 50sec in vacuum chamber

1:1.99

1:245

1:153

Annealed at 500°C for 30min in air after
deposition at 375°C for 2min and Ar ion 1: 177
sputtered for SOsec in vacuum chamber
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Fig. 6. Temperature dependence of sensitivity of SnO, thin
films deposited at 375°C for 2 min as a function of annealing
temperature to 250 ppm CO gas.
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Fig. 7. Temperature dependence of sensitivity of SnO, thin
films deposited at 375°C for 16 min as a function of annealing
temperature to 250 ppm CO gas.
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