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Precise Design of Nano-Porous Barium Titanate Thin Films
for Improved Ferroelectric Properties
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To maximize the ferroelectricity of a nano-porous BaTiOj thin film, achievement of both
ordered nano-porous structure and controlled crystal plane was investigated. Although
hydrothermal treatment of a nano-porous TiO- thin film partially brought BaTiO; framework,
peeling of the film and collapse of nano-porous structure were also occurred. In contrast, a
nano-porous BaTiO3; thin film with controlled crystal plane was successfully obtained by
combining a sol-gel method, in which surfactant micelles are used as templates of
nanopores, and a liquid phase epitaxial growth.
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Fig.1 Relationship between crystal structure of BaTiO3
k& 72 % (Fig.1)o T %5 130T & 1K and its ferroelectricity.
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Fig.4 Out-of-plane XRD pattern for nano-porous Fig.5 Top-view SEM image of nano-porous BaTiO;
BaTiO; thin film fabricated on SrTiO3 thin film fabricated on Si substrate.

(100) substrate.
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