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Mechanisms for crystal growth and domain formation of lead zirconate
titanate Pb(Zr,Ti)03 (PZT) films were evaluated on crystal surface of metal-oxide nanosheets with
pseudo-perovskite-type crystal structure. PZT crystals were grown with preferential crystal
orientation successfully on the surface of Ca2Nb3010 nanosheet which possesses favorable lattice
matching with PZT unit cell. Furthermore, the crystal orientation and / or domain structure of the
PZT film could be controlled by “ in-plane thermal stress” generated from the mismatch of thermal
expansion (or shrinkage) between the PZT film and substrates. The combination of these finding, i
e., the effects of lattice matching and thermal stress, enabled systematic design for crystal
orientation and domain structure of the PZT films on versatile substrates, resulting in enhanced
polarization property comparable with those of epitaxial PZT films.
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