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ABSTRACT Tin dioxide(SnO,) thin films were deposited on alumina substrate by metal-organic chemical vapor
deposition(MOCVD) as a function of temperature and time. Thin films were fabricated from di-n-butyltin
diacetate as a precursor and oxygen as an oxidation. The microstructure of deposited films was characterized by
X-ray diffraction and field emission scanning electron microscopy(FE-SEM). The thickness was linearly increased
with deposition time and SnO; structure was found from 375°C for the deposition time of 32 min. The maximum
sensitivity to 500 ppm CO gas was observed for the specimens deposited at 375°C for 2 min at the operating
temperature of 350°C. Gas sensitivity to CO increased with decreasing the film thickness. The sensing properties
of response time, recovery and sensitivity of CO were changed with variations of substrate temperature and time.
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Fig. 1. Schematic diagram of the MOCVD apparatus.
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Fig. 2. XRD patterns of SnO, thin films as a function of

deposition temperature; (a) 325°C, (b) 375°C, (c) 425°C, and

(d) 475°C. (@: alumina, ¥ : SnO- )
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Fig. 3. Thickness dependence on the deposition time and
temperature.



MOCVDE A|ZE SnO, uhte] Fmuke. =4 311

21
. —u—325°C
—e—375°C
191 —a—425°C
- L —v—475°C
E= 1.7}
5" L
£ 15L =
2 |
= !
5 131
n
L A\
11} g T
09 | S (- i 1 1 . 1 _—y
5 10 15 20 25 30 35
Time (min)

Fig. 4. Sensitivity dependence on the deposition time and
temperature for SnO, thin films measured at 350°C.
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Fig. 5. Surface SEM images of SnO, thin films deposited for 2 min at (a) 325°C, (b) 375°C, (c) 425°C, and (d) 475°C.
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Fig. 6. Sensitivity variation with operating temperature for
SnO, thin films deposited for 2 min in the range of 325°C to
475°C.
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Fig. 7. Normalized resistance characteristics of SnQO, thin films
operated at 350°C with time and CO concentration.
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