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This thesis entitled ‘A study on enhancement of dielectric and piezoelectric properties in dielectric
films by using electrically induced polarization reorientation’ was written in Japanese and composed
of 7 chapters.

First of all, after the explanation of the importance of polarization reorientation to dielectric and
piezoelectric properties in dielectric films, the objective of this thesis was described in chapter 1.

In chapter 2, the effect of the ferroelectric non-180° domain reorientation on piezoelectric response
was investigated. As a result, a large piezoelectric coefficient of 310 pm/V was observed in epitaxial
Pb(Ti,Zr)O5 (PZT) films on silicon substrates with low c-domain volume fraction, which is about 2.9
times larger than single crystalline films.

The origin of the observed large piezoelectric response was analyzed in chapter 3. Combinational
analysis of in-situ Raman and piezoelectric force microscopy found that observed large piezoelectric
response was explained by motion of dense non-180°  domain walls in the PZT films.

In chapter 4, the applicability of observed mechanism on polycrystalline PZT films was investigated.
As a result, the large piezoresponse was observed even in polycrystalline PZT films fabricated by both
CSD and MOCVD method. Addition to this, It was found that this mechanism was also applicable to
films with larger content of Zr, which lead much higher piezoelectric coefficient of ~400 pm/V.

In chapter 5, the origin of dielectric properties for Bi; sZn; (Nb, 507 (BZN) was investigated to clarify
the effect of disordered dipole reorientation. The detailed analysis using epitaxial films grown on
pyrochlore conductive layer found that the dielectric tunability originates from the disordering of the
0O’-A-O’ network.

In chapter 6, the effects of strain and composition on dielectric property of BZN films were
investigated. It was found that dielectric tunability of BZN films is highly stable against films strain.
In addition, large dielectric tunability is obtained even in the films with low dielectric constant. These
unique features are not available conventional ferroelectric-based films.

Finally, the conclusions and future works are described in chapter 7.
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