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In this thesis, for the purpose of improving the performance of piezoelectric properties for reducing lead usage,
Pb(Zr, Ti)O3(PZT) thin films prepared by MOCVD and (Nai2Bii2)TiO3-BaTiO3(NBT-BT) thin films prepared by RF
magnetron sputtering are investigated for the effect of orientation and strain control.

In order to establish a control method of orientation of PZT thin film on Si substrate, it was clarified that (111)c- and (100)c-
oriented SrRuO3(SRO) thin film can also be fabricated on Si substratess with (111) Pt thin film. We succeeded in the
preparation of (100)/(001) and (111)oriented fiber-textured PZT thin films by using SRO thin film with orientation control as
bottom electrode.

We successfully fabricated epitaxial (100)c-oriented SRO thin films grown on Si substrates with preparing YSZ, CeO2 and
LNO as buffer layers. By using this SRO thin films as a bottom electrode, we succeeded in preparing an epitaxial
(100)/(001)PZT thin film oriented to on a Si substrate. Based on this result, it was investigated the Zr/(Zr+Ti) dependence
of crystal structure and electrical properties of epitaxial and fiber-textured (100)/(001) PZT thin film grown on Si substrates.
As a result, it has been found that the ferroelectric domain structure changes depending on the in-plane orientation in a film
having a tetragonal structure having a Zr/(Zr+Ti) ratio of about 0.5 or less. Although the piezoelectric characteristics are
maximized in the vicinity of Zr/(Zr+ Ti)= 0.5 irrespective of the in-plane orientation, it is revealed that the epitaxial film
shows larger piezoelectric characteristics.

We succeeded in fabricating (001)-oriented NBT-BT thin film with various crystal strains on (001).LNO/It/Si substrate by
controlling conditions of RF sputtering. As a result, it is reported that the NBT-BT thin film with out-of-plane and in-plane
lattice constant ratio of 1.001 by strain control realizes piezoelectric characteristics and Curie temperature which are almost
same to those of mass-produced PZT thin film on Si substrate.
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