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Electrical and Structural Properties of ZnO:Pt Films Prepared
by Ultrasonic Spray Pyrolysis

Tae Young Ma’ and Ki Cheol Park

Abstract

Pt-doped zinc oxide (ZnO:Pt) films were deposited by ultrasonic spray pyrolysis. Resistivity variation with Pt
concentration was measured. The Pt distribution in ZnO:Pt films was studied through Auger Electron Spectroscopy (AES).
The ZnO:Pt films were annealed in the ambient of air, water vapor and ozone, respectively. The variation in
crystallographic properties and surface morphologies with respect to the annealing condition was observed by X-Ray
Diffraction (XRD) and Scanning Electron Microscopy (SEM). The resistivity variation of the films with the annealing
condition was measured. Finally, Atomic Force Microscopy (AFM) measurements were carried out to study the effects

of the annealing on the roughness of ZnO:Pt films.
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Fig. 1. Depth profile of ZnO:Pt(1.0 wt%) film.
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Fig. 2. Pt/Zn AES peak ratio of ZnO:Pt films as a function
of Pt concentration in the solution.
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Fig. 3. Resistivity variation of ZnO:Pt films with Pt
concentration.
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Fig. 5. XRD patterns of ZnO films annealed at 800°C.
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Fig. 6. XRD patterns of ZnO films annealed at 1000°C.
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Fig. 7. XRD patterns of ZnO:Pt films annealed at 800°C.
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Fig. 8. XRD patterns of ZnO:Pt films annealed at 1000°C.
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Fig. 9. SEM micrographs of ZnO.Pt(l.O wt%) annealed at
800°C in the ambient of: (a) air, (b) water vapor,
and (c) ozone.
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Fig. 10. SEM micrographs of ZnO:Pt(1.0 wt%) annealed
at 1000°C in the ambient of: (a) air, (b) water
vapor, and (c) ozone.
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Fig. 11. AFM image of ZnO:Pt(1.0 wt%) film annealed at
1,000°C in air.
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Table 1. Average surface roughness (A) of ZnO:Py(1.0

wt%) films.
800°C 1,000°C
Air 167 -176 218 -224
Water Vapor 177 - 185 208 -219
Ozone 280 -293 462 - 502
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