H22 EE EZ G E D -h DR EiHIAS
2009410H28H

“BRF" ZzHA-FHMEDREL!

SETEGWN

S K7EMEZE:

FHh. HMOIREICTHPSLL

‘8" DBFE5IvIRERS

WhunerstiRy

O

WANMANASHH

MA HE (Hff T&L)
(ILBKZ I8 SRALEHR)

Office: S REHSMES07TE=E
Phone/Fax : 055-220-8555
E-mail : swada@yamanashi.ac.jp



}
(6 =kt 99
=

“Dream”
DH%

M H OB E



v BTG I WP XD TH?

A BS

=

EF
S5y IR

=

Al FE
HAR

S
57250
@ R




Sl

NTWWAEFEIZVIR
g |




Lo HEEXZBEF LSS

ANSI

F iR EMIBRET 14 LA

BT TS



® — —_—
Vo tteEXZBEFEIIVIR
%?Jf& EMIBRE T 4 LA

[ i
£e?.

FEAT TS

~Wonder Stone!! <



ww RNE, ALV TWSEEES I VYOI R

Ceramics resonator
for time counting

Ceramics resonator
for CPU

ceramics filter

Mobile phone

©Fujitsu Laboratories, Ltd.
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Inkjet printer head ceramics actuator

© NGK INSULATORS, LTD.
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Pb(Zr, T|)O3 ceramics

. Perovskite structure
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In Europe

S— — ' Restrictions on the use of certain Hazardous
FH - Substances (RoHS) directive
fe.

: Alre dec|dedll From 1 July 2006, new electrical and electronic
g equipment will not contain lead, mercury, cadmium,
,,_.;___ and so on.

W Parliament

Directive on End-of-life Vehicles (ELVs)

From 1 July 2003, manufacturers of vehicles,
material and equipment will be encouraged to reduce

| | - - the use of hazardous substances including lead, and
| Acid rain pro blems increase the use of recycled materials.

(1) protect human health and the environment by
restricting the wuse of certain hazardous

substances in new equipment.
(2) complement the WEEE Directive.

Up to 2006 | l
o

underwater NeW deve|opment Of
©Matsushita Electric Industrial Co.,Ltd. |ead -fl‘ee piezoelectrics




Pb(Zr,Ti)O,[PZT]

Solid solution between
FbTIO, & PbZr0,

Inc je: printing system PZT piezoelectric actuator

Plezoelectric constant Curie temperature
daa Tu

Requirement > 500 pm/V >200 C |
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Piezoelectric performance in materials
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SrTiO,

Pm3m

Ferroelectrics

BaTiO, (BT) / SrTiO, (ST)

Interface to relax lattice mismatch between two different structures

What are polarization vector and crystal structure at interface?
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Origin of high dielectric property for 1D BT/ST superlattice films
I Polarization Rotation Mechanism (PRM) l

By external fields such as electric, stress and magnetic fields and temperature

‘ Expectation of Ultrahigh Property
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Assembly using External Fields

Selective Adsorption of External
Fields Sensitive Polymer
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