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A New Sol-gel Technique for Preparing Functional
Ceramic Thin Films on Plastics
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Functional ceramic thin films on plastics are now great targets in flexible electronic device technolo-
gies and in technologies that aim to replace glasses by lightweight plastics. Great efforts have been made
for over thirty years to develop the deposition techniques, most of which are vapor phase depositions,
and how to crystallize and densify the films without “firing” has been focused on. However, high degrees
of crystallization and densification, both of which proceed by thermally activated atomic diffusion, cannot
be achieved without firing in principle. Here we propose a totally different route, where the films are
“fired” to guarantee the crystallization and densification. The technique comprises (i) the deposition of
a release layer on a thermally resistant substrate, (ii) the deposition of the precursor gel film by spin-
or dip-coating, (iii) the conversion of the gel film into a ceramic film by firing, and (iv) the transfer of
the ceramic film onto a plastic substrate using an adhesive. Using this technique, we successfully real-
ized transparent anatase thin films that provide high optical reflectance, and transparent indium tin oxide
thin films that exhibite electrical conductivity on polycarbonate and acrylic resin substrates, respectively.
Crystallographically oriented zinc oxide films, and patterned zinc oxide films could also be prepared on
acrylic resin substrates.
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