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Out Gassing from Plastic Substrates Affect on the Electrical Properties of
TCO Films
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Abstract

In this work, transparent conductive oxide(TCO) films such as In:03-Sn0:(ITO) and In:03-ZnO(IZO)
were prepared on polyethylene naphthalene(PEN) and glass substrates by using rf-magnetron sputtering
system. The TCO films deposited on PEN substrate show very poor conductivity as compared to that
of the TCO films deposited on glass substrates. From the results of the residual gas analysis(RGA)
test, this poor stability of plastic substrate is presumed to be caused by the deteriorated adhesion
between the TCO films and the plastic substrate due to outgassing from the plastic substrate during
deposition of TCO films. From our experiment, it is found that the vaporization of some defects in the
plastic substrates deteriorate the adhesion of the TCO films to the plastic substrate, because the most
plastic substrates containing the water vapor and/or other adsorbed particles such as organic solvents.
Mixing of these gases vaporized in the sputtering process will also affect the electrical property of the
deposited TCO films. Inorganic thin composite (SiO2)40(ZnO)e film as a gas barrier layer is coated on
the PEN substrate to protecting the diffusion of vapors from the substrate, so that the TCO films
with an improved quality can be obtained.

Key Words : Residual gas analyzer, Plastic substrate, Outgassing, TCO film, Electrical property,
Rf-magnetron sputtering
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Fig. 2. The change as a function of (a) substrate
holder temperature and (b) measured
time on degree of vacuum within vacuum
chamber.
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Fig. 4. Photograph of PC substrate modified
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Fig. 7. Sheet resistance changes as functions
film thickness for (a) IZO and (b) ITO
films deposited on glass and PEN
substrates with and without a SZO gas
barrier layer.
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