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Production of crystallographically-aligned piezoelectric thinfilm by
nucleation-controlled hydrothermal synthesis and its evaluation
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This study aims to develop a process to produce piezoelectric devices that
consist of an array of single crystal barium titanate rods vertically oriented on a substrate. The
process is divided into two step hydrothermal synthesis. At the first step, array of titanium
dioxide rods was produced on a fluorine-doped tin oxide substrate using lattice constant similarity
to control the nucleation, and in the second step the titanium dioxide rods were converted into
barium titanate rods. It was found that hydrochloric acid concentration at the first step is an
important factor because it has strong effect on the spacing between the rods and then the
conversion rate to barium titanate. Typical rod height was 2 microns after 4 hours synthesis. X ray
diffraction results showed strong ﬁeak of (110) crystal plane. Piezoelectric characteristic was
examined with a hammering test with steel ball dropping. Patterning of the rod array on the
substrate was also examined applying lithography.
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