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Absract: Effective surface area and morphology of a sensitive thin film are important factors for its applications in
sensor systems for the analysis of physical properties. In this study, we investigated the morphologies, electrochemical
properties, and applicability of zinc oxide multilayer thin films fabricated by electrodeposition and annealing. The
microstructure and electrochemical properties of the zinc oxide films were dependent on temperature and applied voltage.
The best characteristics were obtained at an applied voltage of -1.4 V and a temperature of 50°C. The morphologies also
changed upon annealing. The results suggest that the zinc oxide films fabricated by electrodeposition and annealing can

be applied as various sensor materials.
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Fig. 1. Electrodeposition Zn on the QCM surface.
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Fig. 2. Current (solid line) and resonant frequency (dotted line)
responses by applied potentiad (The inside panel shows a
typical CV result.
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Fig. 3. The comparison of EQCM responses by the function of
the deposition voltage.
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Fig. 4. The comparison of charge by the function of the deposition
voltage.
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Fig. 5. SEM images of the Zn film a several voltages (vs.
Ag/AgCl) (@) -1.2 V, (b) -14 V, (c) -1.6 V, and (d) -1.8 V.
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Fig. 6. The comparison of EQCM responses by the function
of the temperature.
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Fig. 7. The surface shape of Zn film (a) before anneadling and
(b) after annealing.
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