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Preparation of Transparent and Conducting Tin Oxide Films by the Ultrasonic Spray Pyrolysis
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Abstract : The transparent conducting tin oxide films were deposited on glass substrates by the ultrasonic spray pyrolysis. Examined were effects of
deposition parameters on the electrical resistance, optical transmittance, crystal structure, and thickness of tin oxide films. As both the deposition time
and concentration of tin(IV) chloride increase, the deposited tin oxide films exhibited the decrease of electrical resistance and optical transmittance in the
visible and near infrared region. With increasing heat-treatment temperature in air, the deposited tin oxide films showed the enhanced electrical
resistance and optical transmittance. This study suggests that the ultrasonic spray pyrolysis may be a promising deposition technique effectively to

prepare transparent conducting films of good quality in a single step.
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Fig. 1. Variation of resistance with deposition time for tin oxide
films deposited at 300C in the indicated SnCls concen-
trations.
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Fig. 2. Variation of thickness with deposition time for tin oxide
films deposited at 300C in the indicated SnCls concen-
trations. Thé films were heat-treated in air at 600C for
30 min.
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Fig. 3. X-ray diffraction spectra of tin oxide films deposited at
300C for 10min with SnCly solutions of (a) 0.17M, (b)
034 M, (c) 0.68M, and (d) 1.36 M. The X-ray diffraction
spectrum of SnO; is shown on top as a reference.
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Fig. 4'. Variation of resistance versus annealing temperature for
tin oxide films deposited at 300C under the indicated
deposition conditions. All the films were heat-treated in
air for 30 min.
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Fig. 5. X-ray diffraction spectra of (a) a commercial tin-doped
indium oxide film and (b~e) deposited tin oxide films.
The tin oxide films were deposited at 300C : (b) for 1.0
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017M; (e) 10min, 0.68 M. All the tin oxide films were
heat-treated in air at 600°C for 30 min. The X-ray dif-
fraction spectrum of SnO; is shown on top as a reference.
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Fig. 6. Transmittance spectra of (a) a commercial tin-doped
indium oxide film and (b~e) tin oxide films as in Fig. 5.
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Fig. 7. Reflectance spectra of (a) a commercial tin-doped indium
oxide film and (b~e) tin oxide films as in Fig. 5.
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