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Heat-resisting Transparent Conductive Oxide Films
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Indium-tin-oxide ITOO thin films are widely used as a transparent electrode in opto-electronics devices
including liquid crystal displays, plasma display panels and solar cells. Although ITO films show high
transparency and electrical conductivity at room temperature, the latter property is severely spoiled under high
temperature. In practice, when ITO films are exposed to high temperature of 30000 or higher, their electrical
resistance increases more than three times. On the other hand, when transparent conductive films are used to
make dye sensitized solar cellsd DSCH", they are exposed to high temperature of 400 to 6000 in forming
porous oxide semiconductor films. Unfortunately, as the conductivity of the ITO films decreases markedly during
this process, the photoelectric conversion efficiency of the DSC also decreases. In this work, new transparent
conductive films, in which fluorine doped tin oxide[d FTO[ films were covered on ITO filmsO FTO/ITO films[]
were developed by Spray Pyrolysis Deposition method for DSC. The new films demonstrated heat-resisting and
high conductive property by the heat resistance of FTO films and the excellent conductivity of ITO films. We
reported characteristics of the new films and the effectiveness of energy conversion efficiency in using the films
for DSC.
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Photograph of the FTO/ITO films
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Characteristics of FTO/ITO films
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Schematic representation of spray pyrolysis deposition
apparatus
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Cross-sectional FE-SEM image of the double-layered film
composed of ITO 1st layer and FTO 2nd layer
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FE-SEM images showing the surface morphology of
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Depth profiles of Sn, In, O concentration in FTO/ITO films
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transparent conductive films before and after heat-treatment
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