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F1E “Introduction” T, FEOBF ROV THA L TV D, KT, KimCTHERISR & LTz,
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% 2 % “Influence of composmon and thickness on the crystal structure of the Sr(Zr T1)03 films” T,
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% 3 ¥ “Exploring the impact of Sr(Zr,Tl)O3 buffer layers for controlling domain structure of Pb(Zr,Ti)O3
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%5 4 7 “Optimization of the deposition conditions in (Bi,Na)TiO3-BaTiOs films” Ti¥, ZiLEF TE A~
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% 5 % “Composition dependenc1es of crystal structure and electrical properties of epitaxial tetragonal (B1,
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MG & REE BN K VEBMICHO W TERRWICHE L TWD, £ WK FEM~y B 72k o
T, L7 BNT-BT (x=0.06-1.0) BEIZIXofshEd ) L7200 D)ELM OEFE 3 LN L AFET H T &
EROLNCLTND, o, ZENHO ¢ BIOKFER (o) & a IO TFEER (o) DHTHDHIES M
P (cla FE) 13IER & O H AN 28 1 EIC & > T 0.3<x<0.5 OMKHIFA T L7 T
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%5 6 # “Achieving high piezoelectric performance across a wide composition range in tetragonal (Bi,
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This dissertation entitled ”“Study on domain structure induced by stress and its impact to
piezoelectric property in perovskite—type ferroelectric films The paper is written in English and
consists of seven chapters.

Chapter 1 describes the background of the research and the significance of this study in clarifying
the mechanism of piezoelectric property enhancement via domain structure for MEMS piezoelectric
actuator applications.

In Chapter 2 and 3, PZT films were prepared on SZTO buffer layers, and the domain structure
control of PZT thin films is investigated. It was found that the domain structure of PZT films
changed as y increases. We also found a possibility that the tetragonal phase near MPB induced a
phase transition to the non—tetragonality phase due to the stress applied from the buffer layers.

In Chapter 4, we found that the crystallinity of (1-x) (Bi, Na)TiOs—xBaTiO; (BNT-BT) films, which
had been difficult to prepare with low leakage current, can be improved by total deposition pressure,
resulting in films with low leakage current and clear hysteresis loops

In Chapter 5, the crystal structure and ferroelectricity of epitaxial tetragonal BNT-BT films were
systematically investigated. There was a large volume fraction of (001)-oriented polarization axis
and that the electrical properties were maximum in the tetragonal composition where the tetragonality
was maximum, while the piezoelectric constant was not correlated with the tetragonality

In Chapter 6, the composition dependence of the piezoelectric properties with domain switching of
tetragonal BNT-BT films prepared on Si substrates was investigated, and it was found that in the
tetragonal composition range, higher piezoelectric properties can be obtained over a very wide
composition range of about 30 atom %, exceeding the value of near the MPB composition.

Chapter 7 summarizes the results obtained in this study and discusses future issues and prospects
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