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Although barium titanate (BaTiOs; : BTO) is an old ferroelectric material, which was
discovered in 1940s, it is still commonly used due to its environmentally-benign (i.e., lead-
free) character as well as well-balanced properties among ferroelectricity, piezoelectricity, and
dielectric constant. BTO has an anisotropic ferroelectricity and its Curie temperature (i.e., the
temperature at which ferroelectricity disappears due to a phase transition) enhances by lattice
distortion induced by nano-porosity" ?. In this study, to maximize the ferroelectricity of a
nano-porous BTO thin film, control of both a crystal lattice plane and a nano-porous structure
was attempted.

By combining a sol-gel method, in which surfactant micelles are used as templates of nano-
pores, and a liquid phase epitaxial growth, a nano-porous BTO thin film with a controlled
crystal lattice plane was successfully obtained. In addition, an ordered nano-porous structure
was achieved by calcining the template consists of closely packed polystyrene nanoparticles
after filling the precursor solution into the gaps.
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