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DEVI CE:- 5 BACKGROUND OF THE I NVENTION Field of the Invention: The present

i'nventifon relates to a piezoelectric driving device and its faj ' me.
i o 7 e e T

fabricating nmethod. L[gsexiption of the prilor Art: In recent years, the
recording density of a magnetic disk set to a magnetic disk driW}Oh@grggmp

continuously 15 inproved at an annual rate of 110% Aﬂﬁzb%d u?
to record and reproduce data in and froma magnetic di IQ -4
mounted on a slides and the slider SPEQIFDEAT@AYneti ¢ head nmounted on it is
supported by a head- supporting nechanismset in a nagnetic disk drive. 20
To inprove the recording density of a magnetic disk, it is necessary to
very accurately position a magnetic head to the magnetic disk. To realize
t he above nentioned, a pi eZRAEZAUEATRIC \DRTY I IDEVICEI ng a
pi ezoel ectri c- nenber :
) BACKGROUND OF THE INVENTION
Field of the Invention:
The present invention xelates to a piezoelectric
driving device and its fabricaltting method, particularly to
a piezoelectric driving device used for an actuator or the
10 like for performing precise position control and its
fabricating method.
Description of the prior Art:
In recent years, the recording density of a magnétic
disk set to a magnetic disk drive has been continuously
15 improved at an annual rate of 10%. A magnetic head used to
record and reproduce data in and from a magnetic disk is
normally mounted on a slider and the slider with the
magnetic head mounted on it is supported by a head-
supporting mechanism set in a magnetic disk drive.
20 To improve the recording density of a magnetic disk,
it is necessary to very accuratiely position a magnetic head
to the magnetic disk. To realize the above mentioned, a
piezoelectric driving device using a piezoelectric—member

element is set to a head-supporting mechanism. In the case

25 of the piezoelectric-member element of the piezoelectric



el egent is set to a head-supporting nechanism In the case 25 of the
pi ezoel ectri c-nmenber ‘el ement of the piezoelectric 2 driving device, an
el ectrode netallic filmis fornmed on the both principal planes of a

thin-filmpiezoelectric nenber

él ectrode

el ement ,

bonding wire joined to the surface

and when a voltage is applied between two

metallic films, the thin-filmpiezoelectric nenber expands 5 or
contracts in the in-plane direction. Posi®i on control of a magnetic head
is accurately perforned by using the fluctuation due to the above

tel escopic notion (e.g. refer to Japanese Non-exam ned Publication No.
2001-216748). In the case of the above thin-film piezoelectric- 10 nenber

a \dxiregey idewipm, aah tel ect e de tmerkel 1 het 8l 1ncifi Fornéd ooghtle
of the nmetallic film The bonding wire

i s joined tdcth pretettpal nedapesi tdHna orhtihe fellectyimtedmicd diice Hiétber
t hrough ul trasonic joining. 15 However, when ultrasonic-joining a bonding

wire to an asdectwimte netaldlitadd | s a HAAROED SUSELWSe CEWEK OTEHE Bodd
el ectrode netallic filmand thin-filmpiezoelectric mnenber and noi sture
- and steam emtegralilhie ef Enig odeheethlihiF€i1hi heaa ldtitrifd et &7 oskeshdd C

menber. Thereby, the 20 netal in the electrode netallic filmionizes,
diffusés incar d¢dnteddtsn pheztel ent+planenderebeivgen FdAAEHn COMMESDT S
(el ectrode netallic films) having a potential difference and diffuses,
preci pi t at eofasa a maemalt ien héedsuisf agec@fately performed by using the

10

15

20

25

fluctuation due to thec above telescopic motion (e.g. refer
to Japanese Non-examined Publication No. 2001-216748).

In the case of the above thin-film piezoelectric-
member element, a voltage is applied to an electrode
metallic film through a bonding wire joined to the surface
of the metallic film. The bonding wire is joined to a
predetermined position on the electrode metallic film
through ultrasonic joining.

However, when ultrasonic-joining a bonding wire to an
electrode metallic film, a damaqe.such as a crack occurs in
an electrode metallic film and thin-film piezoelectric
member and moisture and steam enter the electrode metallic
film and thin-film piezoelectric member. Thereby, the
metal in the electrode metallic film ionizes, diffuses in a
thin-film piezoelectric member between adjacent conductors
(electrode metallic films) having a potential difference
and diffuses, and precipitates as a metal on the surface of
the opposite conductor again. Thus, because the tree like

conductors are cross-linked by the metal, a problem occurs

an

and




t he,opposi te conductor again. Thus, because the tree |ike 25 conductors are
" cross-linked by the metal, a problemoccurs 3 that a short-circuit-node
failure (ion mgration) occurs and resultantly, the reliability of a

pi ezoel ectric elenment deteriorates. The above phenonenon is particularly

f emar kabl e under a high-humdity environnent. 5 The present invention is
made to solve the above problemand its &ject is to provide a

pi ezoel ectric driving device in which a short circuit does not easily

occur between electrode netallic filns even if performng bonding-wire
joining and its fabricating nmethod. 10 SUMVARY OF THE | NVENTI ON To achi eve
the above obfkzt, aa phervetbrtuvit-dodei fipildmed céioh tieyrHigise)t baveapksi on
is a piezoelectric driving device in which a piezoelectric thin plate is
joined to orendSresukbtaft by sutlsé ra¢biabil atyeofi aapiekeelecedeifoelapphyi ng
a signal for expanding or contracting the piezoelectric thin plate is
further forndetemdihetes ane arthd heabevei nphenohealonodei d s pareedudaroge
side of the substrate through a piezoelectric-nenber pedestal separated
fromthe 2Qrquarkestbetundet ha nhpdietieumi ditheesaseonhehhe pi ezoel ectric

driving device of the present invention constituted as descri bed above,

becauses the pi ezned eqirdserithi Anplealte oRer YsNOmaded 4 €ZRAKRCt the  above
problem and its object is to provide a piezoelectric
driving device in which a short circuit does not easily
occur between electrode metallic films even if performing
bonding-wire joining and its fabricating method.

10

SUMMARY OF THE INVENTION

To achieve the above object, a piezoelectric driving
device of the present invention is a piezoelectric driﬁing
device in which a piezoelectric thin plate is joined to one

15 side of a substrate and a terminal electrodec for applying a
signal for expanding or contracting the piezoelectric thin
plate is further formed on the plane and the terminal
electrode is formed on one side of the subslrate through a
piezoelectric-member pedestal separated from the

20 piezoelectric thin plate.

In the case of the piezoelectric driving device of the
present invention constituted as described above, because
the piezoelectric thin plate serving as a piezoelectric
displacement region is separated from the piezoelectric

25 pedestal on which the terminal electrode is formed, it is



di spl acenent region is separated fromthe piezoel ectric 25 pedestal on
which the termnal electrode is fornmed, it is f 4 possible to decrease a
mechani cal inpact or vibrations wunder wire bonding to the piezoelectric

di spl acenent region and prevent a crack or the like fromoccurring in the
pi ezoel ectric thin plate. 5 Mdreover, in the case of a piezoelectric '
driving device of the present invention, 4t is preferable that the above
pi ezoel ectric thin platc and piezoel ectric-nmenber pedestal have the sane

| am nated structure when a plurality of layers are |am nated respectively.
10 Furthernore, in the case of a piezoelectric driving device of the
present i nvemtssiblet tic adorsade oausmechaslibsl r atmpadi clorcanibeaexparded
or contracted correspondingly to expansion or contraction of the above

pi ezoel ect riundér nwitatisondihpetaboke pubzbedeetoicudesplibenentr @bFa@habl e
substrate which can be deflected as the above piezoelectric thin plate. In
the case of andi ezesleest riac cfdsk ngrdevhéee 1fkd he€ropr es€Bhr i IWENtiONLHEt 1S
possible to constitute the above non-retractable substrate by fixing a
nmetal thin pizodbeatr?2d shbhnbessesteel thin plate) opposite to the above

pi ezoel ectric thin plate and a wring netal connected to the above

termnad el ectrodéodyozerpesiin the case of a piezoelectric driving
device of the present invention, it is preferable that the
above piezoelectric thin platc and piezoelectric-member
pedestal have the same laminated structure when a plurality
of layers are laminated respectively.

10 Furthermore, in the case of a piezoelectric driving
device of the present invention, it is allowed to use a
substrate which can be expanded or contracted
correspondingly to expansion or contraction of the above
piezoelectric thin plate as the above substrate or use a

15 non-retractable substrate which can be deflected as the
above piezoelectric thin plate.

In the case of a piezoelectric driving device of the
present invention, it is possible to constitute the above
non-retractable substrate by fixing a metal thin plate (e.q.

20 stainless-steel thin ©plate) opposite to the above
piezoelectric thin plate and a wiring metal connected to
the above terminal electrode by a resin,

In the case of a piezoelectric driving device of the
present invention, it 1s allowed that two piezoelectric-

25 member-driving portions are included and the above




_I'n the case of a piezoelectric driving device of the present invention, it
is allowed that two piezoelectric- 25 nenber-driving portions are included
and the above 5 piezoelectric thin plate is divided into two pl ates
correspondingly to each piezoel ectric-nenber-driving portion. In the case
of a piezoelectric driving device 5 including two
pi ezoel ectric-nenber-driving portions, it&s possible to constitute the
above term nal electrode by a signal term nal electrode connected to one
of the two piezoelectric-driving portions, a signal term nal electrode
connected to the other of them and a ground term nal 10 el ectrode conmon
to the Lwo pphenedbettifedrtking poetieons.s I|dididedasened atwbezpeheekric
driving device of the present invention, it is preferable that the above
pi ezoel ectricothéspeh@ivghps atban naied stpuebbegethrib-fBnbartirsting
thin-filmpiezoelectric-nenber |ayer and a second 15 thin-film
pi ezoel ectripomeider | ayer on whose both faces an electrode filmis
respectively formed are joined by an adhesive and el ectrode filns faced

each other through t heheadhesieve @f e Hse%i@%o@l@&:@i@ ecdroslend i | ABvika the
case of a piezoelectric driving device of the 20 present invention, it is

possi bl® to itsslidiengbene peerbedkctelechede rasrd Wine ndidie t ef# pal .
Mor eover, a piezoel ectric-nenber-driving-device-
possible to constitute the above terminal electrode by a
signal terminal clectrode connected to one of the two
piezoelectric-driving portions, a signal terminal electrode
connected to the other of them, and a ground terminal
10 electrode common to the Lwo piezoelectric-driving portions.
In the case of a piezoelectric driving device of the
present - invention, it is preferable that the above
piezoelectric thin plate has a laminated structure in which
a first thin-film piezoelectric-member layer and a second
15 thin-film piezoelectric-member layer on whose both faces an
electrode film is respectively formed are joined by an
adhesive and electrode films faced each other through the
adhesive are used as ground eleclrode films.
In the case of a piezoelectric driving device of the
20 present invention, it is possible to use the above terminal
electrode as a wire-bonding terminal.
Moreover, a piezoelectric-member-driving-device-
fabricating method of the prescnt invention comprises:

a first step of forming a first electrode, a first

25 piezoelectric-member thin film, and a second electrode on a



fabricating nmethod of the present invention conprises: a first step of
formng a first ‘el ectrode, a first 25 piezoelectric-nenber thin film and
a second electrode on ar 6 first substrate and formng a third el ectrode,
a second piezoelectric-nmenber thin film and a fourth el ectrode on a
second substrate; a second step of meking the above second el ectrode 5
face the above fourth el ectrode, bondi ng them by an adhesive, and thereby
pasting the above first substrate wth the above second substrate, and
formng a piezoelectric-lam nated body |ayer in which the above first
el ectrode, first piezoelectric-nenber thin film second 10 el ectrode,
fourth el ectfigt subshitapeezand eformndéngenderthitrdd neletrodad thi sdcond
el ectrode are | am nated between the above first and second substrates;
third step @iezehdaty idrenaiivare tSeioontli subsdndt £; foliptht dlstEPo®é on a
separating a part of the above 15 piezoelectric |am nated-body' |ayer on
t he above fisestond dhsdistataetegnd t hereby form ng at | east two piezoel ectric-
menber pedestals forned by the separated portion; a fifth step of formng a
first bonding el ect sedendcamtrget ed tnmlkirey albhee Secead saréniousidctrode
el ectrodes on one 20 of the two piezoel ectric-nmenber pedestals and a
second ondiffagee| adter odba@nemhartt o dhecwhye, fiveidang tthéll by an
adhesive, and thereby pasting the above first substrate
with the above second substrate, and forming a
piezoelectric-laminated body layer in which the above first
electrode, first piezoelectric-member thin film, second
10 electrode, fourth electrode, second piezoelectric-member
thin film, and third electrode are laminated between the
above first and second substrates:
a third step of removing the above second substraté;
a fourth step of separating a part of the above
15 Piezoelectric laminated-body layer on the above first
substrate and thereby forming at least two pilezoelectric-
member pedestals formed by the separated portion;
a fifth step of forming a first bonding electrode
connected to the above second and fourth electrodes on one
20 of the two piezoelectric-member pedestals and a second
bonding electrode connected to the above first and third
electrodes on the other of the two pedestals; and
a sixth step of joining a transferring substrate onto

the above piezoelectric-laminated-body layer and two

25 piezoelectric-member pedestals, then removing the above



el egtrodes on the other of the two pedestals; and a sixth step of joining a
transferring substrate onto the above piezoel ectric-I|ami nated-body |ayer
and two 25 piezoelectric-nmenber pedestals, then renoving the above | 7
first substrate and transferring substrate, and joining a non-retractable
Substrate which can be deflected instead of the renoved first substrate.
According to a fabrication nethod of the fii ezoelectric 5 driving device of
the present invention constituted as described above, it is possible to
fabricate a piezoelectric driving device in which a piezoelectric-
menber -1 am nat ed body | ayer functioning as a piezoelectric displacenent
region is sdparsit estilbs ora tée aabiover alr(s fi mzioe estibstraesheangedesitalngna
whi ch the above term nal electrode is formed. BRI EF DESCRI PTION OF THE
DRAW NGS Fi giontriest maqisaksioe cukveet nd teav vithiooh ngam igenes 8l ecdSd comé ¢ gad ab £ on
of a head-supporting nechani smof enbodinment 1 of the present invention;
Fig. 2 is archexpendackdefispactsutestraye of the head- supporting nmechani sm of
the enmbodinent 1; Fig. 3 is atop viewof a thin-filmpiezoelectric- 20
nmenber el enent udedtdratiridedeaEamport oy wethedi M Bhe phezeabosdt peat 1;
5 driving device of the present invention constituted as
described above, it is possible to fabricate a
piczoelectric driving device in which a piezoelectric-
member-laminated body layer functioning as a piezoelectric
displacement region is separated from the above
10 piezoelectric-member pedestal on which the above terminal

electrode is formed.

BRIEF DESCRIPTICN OF THE DRAWINGS
Fig. 1 1s a perspective view showing a general
15 configuration of a head-supporting mechanism of embodiment
1 of the present invention;
Fig. 2 is an exploded perspective view of the head-
supporting mechanism of the embodiment 1;
Fig. 3 is a top view of a thin-film piezoelectric-
20 member element used for the head-supporting mechanism of
the embodiment 1;
Fig. 4 is a sectional wview of the thin-film
piezoelectric-member element in Fig. 3 taken along the line
A-A’ of Fig. 3;

25 Fig. 5 is a top view of a flexure used for the head-




Fig, 4 is a sectional viewof the thin-film piezoelectric-nmenber el enment
tn Fig. 3 taken‘along the line A-A of Fig. 3; 25 Fig. 5is a top view of
a flexure used for the head 8 supporting nechani smof the enbodi ment 1;
Fig. 6 is a sectional view of the flexure in Fig. 5 taken along the line
X-X of Fig. 5, Fig. 7 is a side view of the head-supporting nechanism 5
of the enbodinent 1; Fig. BAis a sectiond view for explaining operations
of the piezoelectric-driving portion of the head-supporting nmechani sm of
t he enbodinent 1 and Figs. 8B and 8C are graphs show ng wavef orns of
voltages to be applied; 10 Fig. 9 is a top view for expl aining operations
of the headsepppotinggrecbannsmnmdf thheembbddimernt 11; Fig. 10 is a | ocal
perspective top view showing an electrode configuration of a thin-film
pi ezoel ectric-nmenBey. 6l drerd ssetiboalt lva eweastt supporfliexgreechanisg of t he
15 enbodinent 1; Fig. 11 is a sectional view show ng an el ectrode
configurati oraloédn aaldma-thén pnezovekecodri Eigenber el enent  used for the
head- supporting nmechani smof the enbodinment 1; Fig. 12 is a sectional view
(#1) for explainifiga 72Dsfal stdervieg stephaf handekegpbedengndeanthiimfil m
pi ezoel ectric nmenber in a nmethod for fabricating the

5 of the embodiment 1;

Fig. BA is a sectional view for explaining operations
of the piezoelectric-driving portion of the head-supporting
mechanism of the embodiment 1 and Figs. 8B and 8C are
graphs showing waveforms of voltages to be applied;

10 Fig. 9 is a top view for explaining operations of the
head~-supporting mechanism of the embodiment 1;

Fig. 10 is a local perspective top view showing an
electrode configuration of a thin-film piezoelectric-meﬁber
element used for the head-supporting mechanism of the

15 embodiment 1;

Fig. 11 is a sectional view showing an electrode
configuration of a thin-film piezoelectric-member elemént
used for the head-supporting mechanism of the embodiment 1;

Fig. 12 is a sectional view (#1) for explaining a

20 film-forming step of an electrode and a thin-film
plezoelectric member in a method for fabricating the
piezoelectric driving portion of the embodiment 1;

Fig. 13 is a sectional view (#2) for explaining a

film-forming step of an electrode and a thin-film

25 piezoelectric member in a method for fabricating the




pi ezoel ectric driving portion of the enbodinent 1; Fig. 13 is a sectional
view (42) for explaining a filmformng step of an el ectrode and a
thin-film 25 piezoelectric nenber in a method for fabricating the 9

pi ezoel ectric driving portion of the enbodinent 1; Fig. 14 is a sectional
view for explaining a bonding step in a nethod for fabricating the

pi ezoel ectric driving portion of the enb&dinent 1; 5 Fig. 15 is a
sectional view showing a state in which a substrate is renoved after
bonded in a nmethod for fabricating the piezoelectric driving portion of
the enbodinment 1; Figs. 16A and 16B are a top view and a sectional view
10 for expl divznplkedirst dtthimg sdepiom af nehdosmbodiméabrigati ng the

pi ezoel ectric driving portion of the enbodinment 1; Figs. 17A and 17B are a
top view and a setigonhd vsew dertixplhivieg seeontkpanddihig dh eb6hiNbg
steps in a nmethod 15 for fabricating the piezoelectric driving portion of

the enbodi merep lin Fagmeth8d dne ¥3BracatdrOrhe vl @6k PeSEELE 0BRL v YW
for explaining a fourth etching step in a nmethod for fabricating the

pi ezoel ectripprriiot REE i iembadimdiet 20 enbodi nent 1; Figs. 19A and 19B
are a top view and a sectional view
5 Fig. 15 is a sectional view showing a state in which a
substrate is removed after bonded in a method for
fabricating the piezoelectric driving portion of the
embodiment 1;
Figs. 16A and 16B are a top view and a sectional view
10 for explaining a first etching step in a method for
fabricating the piezoelectric driving portion of the
embodiment 1;

Figs. 17A and 17B are a top view and a sectional Qiew

for explaining second and third etching steps in a method
15 for fabricating the piezoelectric driving portion of the
embodiment 1;

Figs. 18A and 18B are a top view and a sectional view
for explaining a fourth etching step in a method for
fabricating the piezoelectric driving portion of the

20 embodiment 1;

Flgs. 19A and 19B are a top view and a sectional view
for explaining a first coating-film-forming step in a
method for fabricating the piezoelectric driving portion of

the embodiment 1;

25 Fig. 20A and 20B are a top view and a sectional view



~for explaining a first coating-filmformng step in a nethod for
fabricating the 'piezoelectric driving portion of the enbodinent 1; 25 Fig.
20A and 20B are a top view and a sectional view 10 for explaining a
netallic-termnal-filmformng step in a nethod for fabricating the
pi ezoel ectric driving portion of the enbodinment 1; Figs. 21A and 21B are a
top view and a sectional view 5 for expl diOning a second coating-film
formng step in a nethod for fabricating the piezoelectric driving portion
of the enbodinment 1; Fig. 22 is a sectional view for explaining a
transferring step in a nethod for fabricating the 10 piezoelectric driving
portion of tfer eekpliaimnngl;a AngtaPBicstarmenklofalmvifevmshgwist@epa i3t ahe
after transferring in a nethod for fabricating the piezoelectric driving
portion of tretlerdokbhmefdbdl cdting 2¢he Sphezexpéotedcpar$pentyi yerview 6f a
head- 15 supporting nechani smof enbodi ment 2 of the present invention;
Fig. 25 is a&heoenbeiimdénia I} exure used for the head- supporting nechani sm
of the enbodinment 2; Fig. 26 is a sectional view of the flexure in Fig. 25
20 taken al ong thelds ne22A Xandf 2EBgardba Fop wWew Sardd Sh d€edi enAf HhHew
head- supporting
5 for explaining a second coating-film-forming step in a
method for fabricating the piezoelectric driving portion of
the embodiment 1;
Fig. 22 is a sectional view for explaining a
transferring step in a method for fabricating the
10 piezoelectric driving portion of the embodiment 1;
Fig. 23 is a sectional view showing a state after
transferring in a method for fabricating the piezoelectric
driving portion of the embodiment 1;
Fig. 24 is an exploded perspective view of a head-
15 supporting mechanism of embodiment 2 of the present
invention;
Fig. 25 is a top view of a flexure used for the head-
supporting mechanism of the embodiment 2;
Fig. 26 is a sectional view of the flexure in Fig. 25
20 taken along the line X-X’ of Fig. 25;
Flg. 27 1is a side view of the head-supporting
mechanism of the embodiment 2;
Fig. 28 is a sectiocnal view showing an electrode

configuration of a thin-film piezoelectric-member element

25 used for the head-supporting mechanism of the embcdiment 2;




mechani sm of the enbodinent 2; Fig. 28 is a sectional view show ng an

el ectrode confi'guration of a thin-film piezoelectric-nmenber elenent 25
used for the head-supporting nechani smof the enbodinment 2; 11 and Fig. 29
is a sectional view showing an electrode configuration of a thin-film

pi ezoel ectric-nenber elenent of a nodification of the present invention. 5
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBGD MENTS Enbodi ment 1 A

head- supporti ng mechani sm of the enbodinment 1 of the present invention is
descri bed below. 10 As shown in Fig. 1, Lhe head-supporting-nechani sm
portion of the enbodinent 1 is constituted by a | oad beam4, a slider 2
provi ded forantte front end of the |oad beam4, and a flexure 7 to whose
front end the slider 2 is connected. In the case of the head-supporting
mechani sm of 15 tHRegent2@li nent al, sacpienatl eeiéwCc-ssRig drdvi 8l ep@irbiden
100 is fornmed on a part of the flexure 7 by using a thin- film

pi ezoel ectricomBhperatienertf 19 &hdntie AR i6e T eat-1d-BéibéP @NEmERE
face of the slider 2 can be positioned by rotating the slider 2 by the

pi ezoel ectrict nenbediflf cat hgn 30 phetHheasdRE. idkentoad.beam 4 is fixed to a
base plate 5 at the
5
DETAILED DESCRIPTION OF THF, PREFERRED EMBODIMENTS
Embodiment 1
A head-supporting mechanism of the embodiment 1 of the
present invention is described below.
10 As shown in Fig., 1, Lhe head-supporting-mechanism
portion of the embodiment 1 is constituted by a load beam 4,
a slider 2 provided for the front end of the load beam 4,
and a flexure 7 to whose front end the slider 2 is
connected. In the case of the head-supporting mechanism of
15 the embodiment 1, a piezocelectric-member-driving portion
100 is formed on a part of the flexure 7 by using a thin-
film piezoelectric-member element 10 and the magnetic head
1l set to one end face of the slider 2 can be positioned by
rotating the slider 2 by the plezoelectric-member-driving
20 portion 100,
The load beam 4 is fixed to a base plate 5 at the
proximal end of the beam 4 through beam welding.
In the case of the head-supporting mechanism portion

of this embodiment 1, the thin-film piezoelectric-member

25 element 10 is constituted by two thin-film pilezoelectric-



proxi mal end of the beam 4 through beamwel ding. In the case of the

head- supporting ‘mechani smportion of this enbodinment 1, the thin-film

pi ezoel ectric-nmenber 25 elenent 10 is constituted by two thin-film

pi ezoel ectric 12 nenber el enents 10A and 1B forned by dividing a
trapezoi dal piezoelectric-lamnated body into twe parts at its central
portion. Moreover, the thin-filmpiezoel ed@ric-nmenber elenent 10 is
provided with a signal termnal portion 40 5 set to the thin-film

pi ezoel ectri c-nenber el ement 10A and 10B respectively and a ground
termnal portion 30 set as a common termnal of the thin-film

pi ezoel ect r imemeethey l emdreinent GA 1444 altl idBrsd bpatdivihéihyoat brapéidbidal

pi ezoel ectri c-nenber el enments 10A and 10B can be separately 10 controlled
cor r espondi nylerzdel et rmippt I auti vat ¢ geodAs inhowtwion dairds At setcd | esnt ral ew
taken along the line A-A" in Fig. 3), the piezoelectric |am nated body
consti t uti ngpditeidrhi n- f iMoreuwaoel ethe | celnbbet 1l eptatodDect Bi canchbért ed
by joining a first thin-filmpiezoelectric 15 nmenber |ayer 11A on whose
upper face alempper 0edtsr quovidddciitHe anes BgnaT tiekmind2B dox-tfigyrego and
on whose lower face a |lower electrode (electrode netallic film 12Ais
fornmed & t h setseoondhehitirifni- o0l ezDet 661 6¢€r DBFRGRbERY @l emdhB A AVOSE
upper face a lower electrode film(electrode 20 netallic film 12Cis

formed and doBMmsspdatierelyicandina yppendekeehinde EreGlonode nRitldd &
film 12D is fornmed by
common terminal of +the thin~film piezoelectric-member
elements 10A and 10B so that the two thin-film
piezoelectric-member elements 10A and 10B can be separately
10 controlled correspondingly to an applied voltage.

As shown in Fig. 4 (sectional wview taken along the
line A-A’ in Fig. 3), the piezoelectric laminated body
constituting the thin-film piezoelectric-member elemenf 10
is constituted by joining a first thin-film piezoelectric-

15 member layer 1l1A on whose upper face an upper electrode
(electrode metallic film) 12B is formed and on whose lower
face a lower electrode (electrode metallic film) 12A is
formed with a second thin-film piezoelectric-member layer
11B on whose upper face a lower electrode film (electrode

20 metallic film) iZC is formed and on whose lower face an
upper electrode (electrode metallic film) 12D is formed by
an adhesive 18 so that an upper electrode film 12B and an
upper electrode film 12D are faced each other.

The first and second thin-film piezoelectric-member

25 layers 11A and 11B are constituted so that they are changed



~an adhesive 18 so that an upper electrode film 12B and an upper el ectrode
film 12D are faced edch other. The first and second thin-film
pi ezoel ectric-nmenber 25 layers 11A and 11B are constituted so that they
are changed 13 in the sanme direction when groundi ng the upper el ectrode
films 12B and 12D and applying the same voltage to the |ower electrode
film12A of the first thin-film piezoel ed3ic-nmenber |ayer 11A and the
| ower el ectrode 5 (electrode netallic film 12C of the second thin-film
pi ezoel ectric-nmenber layer 11B. In this case, the change in the same
direction denotes that when the first thin-filmpiezoel ectric-nmenber |ayer
11A ext ends,in h&heecmme t Hinettionpivdzrel geoundi ngntde hippereelddBrateo
extends and when the first thin-film piezoel ectric-nmenber |ayer 11A
contracts, tfielmecads tdma- 12D napd eapplleding cthenkaind ayel1ad8 alsothe
contracts. Moreover, the thin-film piezoelectric-nmenber element 10 is
entirely covieswslr wi telefdtddd e €dam ngleRsi nsf 41 tyd  ifSr$@. FoRiReFDReE,
the lower electrode film 12C of the thin- film piezoelectric-nenber el ement

10A is el ectpienddectacparmémise f r draydie l1awer agldectthede 1bivkn 18C.6f rbfie
thin- filmpiezoelectric-nmenber elenment 10B and the | ower 20 el ectrode film

12A of % he theledtidtonei emondFota | cEimarfben 2cel efenthié0Asksogbecthisark! ym
separated fromthe | ower
piezoelectric-member layer 11B,

In this case, the change in the same direction denotes
that when the first thin-film piezoelectric-member layer
11A extends, the second thin-film piezoelectric-member

10 layer 11B also extends and when the first thin-film
piezoelectric-member layer 11A contracts, the second thin-
film piezoelectric-member layer 11B also contracts.

Moreover, the thin-film piezoelectric-member element
10 1s entirely covered with flexible coating resins 41 and

15 50.

Furthermore, the lower electrocde film 12C of the thin-
film piezoelectric-member element 10A is electrically
separated from the lower electrode film 12C of the thin-
film piezoelectric-member element 10B and the lower

20 electrode film 12A of the thin-film piezoelectric-member
element 10A 1is electrically separated from the lower
electrode film 12A of the thin-film piezoelectric-member
element 10B.

Moreover, in the head-supporting mechanism portion of

25 this embodiment 1, the flexure 7, as shown in Figs. 2 and 5,



el ectrode film 12A of the thin-film piezoel ectric-nenber elenent 10B.

Mor eover, in the head-supporting nechani smportion of 25 this enbodi nent
1, the flexure 71 as shown in Figs. 2 and 5, 14 is a flexible filmlike
substrate in which a nmetallic wring 7H connected to the magnetic head 1
and a netallic plate 15 (15A, 15B) constituting the piezoel ectric-nenber-
driving portion 100 by being pasted with e thin-film5

pi ezoel ectric-nenber elenment 10 are held by an insulating material 16 nade
of a polyimde resin or the like as shown in Fig. 6 (sectional view taken
along the line X-X_ in Fig. 5), which is constituted by a slider-setting
portion 7X, & Wi rEhgxpblei ofiliom-dhkea suibsgitidten pirez odliedt r ac-mebdkliido
pasting portion 8 (8A, 8B) |ocated between the slider- setting portion 7X
and wiring purtingn T cennactedase, the megretic beated BRI andnd&Elhie
formed into flat shapes al nost sane as the thin-film piezoel ectric-nenber
el enents 104 late 108 (£SheclbB¢l yommsd ithtdngardasd phetdelectric-member-

pi ezoel ectri c-nmenber-pasting portion 8 so as to face the thin-film

pi ezoel ect r idrinEmzer pokedent sSLA10AbaNYeldd respesdi welth Maeeowern-fihhe
case of the flexure 7, thin-film piezoelectric-nmenber termnals 9A and 9D

are forared mdazne 2 tilte-nEmbedar yléeéneenot ke iéhg BYT tdroNiPswrgk ing
thin-filmpiezoel ectric-nmenber-pasting portions 8A and 8B so as to
material 16 made of a polyimide resin or the like as shown
in Fig. 6 (sectional view 'taken along the line X-X’ in Fig.
5), which is constituted by a slider-setting portion 7X, a
wiring portion 9, and a thin-film piezoelectric~member-
10 pasting portion 8 (8A, 8B) located between the slider-
setting portion 7X and wiring portion 9.

In -this case, the metallic plates 15A and 15B are
formed into flat shapes almost same as the thin-film
piezoelectric-member elements 10A and 10B respectively and

15 arranged on the piezoelectric-member-pasting portion 8 so
as to face the thin-film piezoelectric-member elements 10A
and 10B respectively.

Moreover, in the case of the flexure 7, thin-film
piezoelectric-member terminals 9A and 9D are formed nearby

20 the boundary between the wiring portion 9 and thin-film
pilezoelectric-member-pasting portions 8A and 8B so as to
approach signal terminal portions 40 of the thin-film
piezoelectric-member elements 10A and 10B and the thin-film

piezoelectric-member terminals 9B and 9C are formed nearby

25 the boundary between the wiring portion 9 and thin-film



_approach signal termnal portions 40 of the thin-film piezoelectric-nenber
el enents 10A and 10B and the thin-film piezoelectric-nenber termnals 9B
and 9C are forned nearby 25 the boundary between the wiring portion 9 and
thin-film 15 piezoelectric-nenber-pasting portion 8 so as to approach
ground termnal portion 30 comon to two thin-film piezoelectric-nmenber

el ement s.

It

termnals 9B and 9C is connected to the conmon ground term nal portion
or it is allowed to use one termnal as a thin-film piezoel ectric-nenbe

t er m nal

Mor eover, a magnetic-head termnal 6 serving as a 10

t he

i s enough that either of thelfhin-film 5 piezoelectric-nenber

30
r

connect i on- tRErEAgeEl el it mebdnrpasitingrepartionni 8 | 59 t@s connespproacih an
i nput/output term nal of the magnetic head 1. The piezoel ectric-nmenber

t hin-fil m eltheengrdOndndtefhixal e pomunst | 80t ecomsodesny | hed ativire- £t Em

conbi ned with 15 ot her conponents on the | oad beam 4 as shown in Figs. 2
and 7. The trhiezdellentsieromdmdty icl-emaiies. el ement 10 is pasted onto the
thin-filmpiezoel ectric-nmenber-pasting portion 8 of the flexure 7 so that
the thin-film 20 Ifi ezdel ecenoaghenbehatl enehthetOA afid 10kef achimefilm

netallic
5

10

15

20

25

plezoelectric-member terminals 9B and 9C 1s connected to
the common ground terminal portion 30 or it is allowed to
use one terminal as a thin~-film piezoelectric-member
terminal.

Moreover, a magnetic-head terminal 6 serving as a
connection-terminal electrode for each metallic wiring to
connect with an input/output terminal of the magnetic head
1.

The piezoelectric-member thin-film element 10 and
flexure 7 constituted as described above are combined with
other components on the load beam 4 as shown in Figs. 2 and
7.

The thin-film piezoelectric-member element 10 is
pasted onto the thin-film piezocelectric-member-pasting
portion 8 of the flexure 7 so that the thin-film
plezoelectric-member elements 10A and 10B face the metallic
plales 15A and 15B respectively.

Moreover, the slider 2 is set onto the slider-setting
portion 7X of the flexure 7 (magnetic head 1 is mounted), a
slider-holding plate 3A is set to the side 6pposite to the

slider 2 (lower face of the slider-setting portion 7), and



pl aLes 15A and 15B respectively. Moreover, the slider 2 is set onto the
slider-setting '‘portion 7X of the flexure 7 (magnetic head 1 is nounted), a
slider-holding plate 3Ais set to the side opposite to the 25 slider 2
(lower face of the slider-setting portion 7), and 16 a wiring-holding plate
3 is set belowthe wiring portion 9 of the flexure 7, and the slider 2 is
set on the load beam 4 so that the slidel62 is |located at the front end of
the |oad beam4. 5 The slider-holding plate 3A and wi ring-portion-hol di ng
plate 3 are formed by stainless-steel plates having the sane thickness. In
this case, a protrusion 3B is fornmed on the slider- holding plate 3A as
shown in Fi @ Wiminhrhokbiey,phatenpl és ket4Bdlow driimedvit indiepdroidn edd of
the | oad beam 4 and the slider-holding plate 3Ais held so as to be
rot at abl e almfutthe heleltumpd e7 AGutdenhthelpdetr 2siien sH ien ptles sksadybéde
di npl e 4G The head- supporting mechani sm portion of the 15 enbodi nent 1
constit ut ed Assaleskhat beHealbGuelera? hies opscated ads tdes@rided diel ¢ The
thin-filmpiezoelectric-nmenber termnals 9B and 9C serving as ground
term nal s arlemagt deaked as shown in Fig. 8A and vol tages havi ng phases
opposite to each other about 20 the bias voltage VO are applied to the
~thin-fidm The slider-holding plate 3A and wiring-portion-holding
plate 3 are formed by stainless-steel plates having the
same thickness.
In this case, a protrusion 3B is formed on the slider=-
holding plate 3A as shown in Fig. 2 and moreover, a dimple
10 4G is formed at the front end of the load beam 4 and the
slider-holding plate 3A is held so as to be rotatable about
the dimple 4G when the protrusion 3B is pressed by the
dimple 4G. |
The head-supporting mechanism portion of the
15 embodiment 1 constituted as described above can be operated
as described below.
The thin-film piezoelectric-member terminals 9B and 9C
serving as ground terminals are grounded as shown in Fig.
8A and voltages having phases opposite to each other about
20 the bias voltage VO afe applied to the thin-film
plezoelectric-member terminals 9A and 9D as shown in Figs.

8B and 8C.
Thus, degrees of curves of the thin-film
piezoelectric-member elements 10A and 10B are changed while

25 they are always curved  in the same direction



pi ezoel ectric-nmenber termnals 9A and 9D as shown in Figs. 8B and 8C
Thus, degrees of curves of the thin-film piezoelectric-nenber elenents 10A
and 10B are changed while 25 they are always curved, in the sanme direction
17 correspondingly to a voltage applied to the thin-film
pi ezoel ectric-nenber termnals 9A and 9D. Thereby, as shown in Fig. 9A
when the thin-film piezoelectric-menber élement 10A is slight curved and
the 5 thin-filmpiezoelectric-nmenber elenent 10B is greatly curved, the
portion shown as 19A is | oosened and the portion shown as 19B is pulled
and thereby, the slider- holding plate 3A can be rotated. The _
head- suppor tGg-afaEhingh porkd o cyrdtiewgt eaprdiedy gescihpedthbaveiln
position a magnetic head by using a thin-film piezoelectric elenment can
accur at el y pofizdedectrimgmnber Hesiniovrmomr ¥ and OR. supporting mechani sm
for positioning a magnetic head by using a conventional voice coil notor
or a head- suppor tTheremcharissnsheiwng amotfiey. PRA,pi eheal ethei ctilmnénlin
Then, connection between the terminal configuration of the thin-film
pi ezoel ect r ipd esdoEnimt rlic-wiemtie )k sebhemetr 40Reriststightt carvel tamel the
head- supporting nmechanismof this enbodinment 1 and the thin-film
 pi ezoel®ct r ithimerfidim 20 ¢ zoel ect 51 GAnembeD | eldmenti badBoelimn. greatly
curved, the portion shown as 19A is loosened and the
portion shown as 19B is pulled and thereby, the slider-
holding plate 3A can be rotated.
The head-supporting-mechanism portion constituted as
10 described above to position a magnetic head by using a
thin-film piezoelectric element can accurately position a
magnetic head compared with a supporting mechanism for
positioning a magnetic head by using a conventional voice
coil motor or a head-supporting mechanism using another
15 piezoelectric element.
Then, connection between the terminal configuration of
the thin-film piezoelectric element 10 which is a
characteristic portion of the head-supporting mechanism of
this embodiment 1 and the thin-film piezoelectric-member
20 terminals 9A to 9D is described below.
Fig. 10 1is a transmission view showing the terminal
structure of the thin-film piezoelectric-member element 10

in detail and Fig. 11 is a sectional view of the terminal

structure.

25 The sectional view of Fig. 11 is a sectional view



Fig, 10 is a transm ssion view showing the termnal structure of the
thin-filmpiezoelectric-nmenber elenent 10 in detail and Fig. 11 is a
sectional view of the termnal structure. 25 The sectional view of Fig. 11
is a sectional view 18 (taken along the Iine Y-Y' in Fig. 5) when the
thin-film piezoelectric-menber elenent 10 is connected with the flexure
7. As described above, the piezoelectric-&Bnber thin-film 5 elenent 10 of
this enbodinment 1 is constituted by two piezoelectric-nmenber thin-film

el enents 10A and 10B that can be independently driven. 1In the case of this
enbodi nent 1, these two piezoel ectric-nmenber thin-filmelenents 10A and 10B
are 10 fornetkken davongnghe t¥iapezbtdal ipi ézapl eSl r whehaniheat eiboflilmnt o
two parts at its central portion and an external - connection el ectrode for
two pi ezoel aritedaslesrtiyaic-trgmbdr | nelemenent 50 10is ancodfecisedf oviin atha
portion along the |ower bottom of the trapezoidal piezoelectric |amnated
body. 15 A ffalm®ura ion net hod of the piezoel ectric-nenber- driving portion
100 of this enbodinent 1 and a detailed configuration of the

pi ezoel ectri c- neAerdaiydnibeyl Elvdven tHO P e el artficandybex ptlaim figlm he
met hod and the configuration while referring to Figs. 12 to 23.

5 element 10 of this embodiment 1 is constituted by two
piezoelectric-member thin~-film elements 10A and 10B that
can be independently driven.

In the case of this embodiment 1, these two
piezoelectric-member thin~film elements 10A and 10B are

10 formed by dividing a trapezocidal piezoelectric laminated
body into two parts at its central portion and an external-
connection electrode for two piezoelectric-member thin-film
elements 10A and 10B is formed at a portion along the lower
bottom of the trapezoidal piezoelectric laminated body.

15 A fabrication method of the piezoelectric-member-
driving portion 100 of this embodiment 1 and a detailed
configuration of the piezoelectric-member-driving portion
100 are <clarified by explaining the method and the
configuration while referring to Figs. 12 to 23.

20 The thin-film piezoelectric-member elements 10A and
10B have the same structure (symmétric to right and left)
as shown in Fig. 11, Therefore, portions of the thin-film
piezoelectric-member element 10B are omitted in the

following drawings for explaining this fabricating methed.

25 (Film-forming step)



. 20 The thin-filmpiezoelectric-nmenber elenments 10A and 10B have the sane
structure (symetric'to right and left) as shown in Fig. 11. Therefore,
portions of the thin-film piezoelectric-nmenber elenent 10B are omitted in

the followi ng drawings for explaining this fabricating nethod. 25
(Filmformng step) 19 As shown in Fig. 12, in the case of the fabricating
met hod of this enbodinent 1, the electrodé®nmetallic film 12C, thin-film
pi ezoel ectric nenber 11B, and electrode netallic film 12D are formed on
one principal plane of a 5 single-crystal substrate 13B in order fromthe
single- crystal substrate 13B. As shown in Fig. 13, the el ectrode
mat al | i cfil m 12AAsS tshowidi im Figroel2ct ihc thenbeasd 140f i ef alot icateing
nmetallic film12B are fornmed on one principal plane of a single 10 crystal
substrat e 13&thwdoraer thismeniwdinggite- tyydtha elebstodeemkdAalliBontli Ing
step) Then, as shown in Fig. 14, the single-crystal substrates 13A and 13B
are bonded é&¢h othdén-ifylan pdkesetectificl ayembéd bYlBaci awydt hel exdtaridede
metallic films 12D and 12B each other. Thereby, a |lam nated body is
const i t ut edmetadfliich filen ePBclaredeformied | 68 bnemdicidih-blhne of a
pi ezoel ectric menber 11A, electrode netallic film 12B, adhesive |ayer 18,
5 single-crystal substrate 13B in order from the single-
crystal substrate 13B.

As shown in Fig. 13, the electrode matallicfilm 123,
thin-film piezoelectric member 11A, and electrode metallic
film 12B are formed on one principal plane of a single-

10 crystal substrate 13A in order from the single-crystal
substrate 13A.

{Bonding step)

Then, as shown in Fig. 14, the single—cryétal
substrates 13A and 13B are bonded each other by an adhesive

15 layer 18 by facing the electrode metallic films 12D and 12B
each other.

Thereby, a laminated body is constituted in which the
electrode metallic film 12A, thin-film piezoelectric member
11A, electrode metallic film 12B, adhesive layer 18,

20 electrode metallic film 12D, thin-film piezoelectric member
11B, and electrode metallic film 12C are laminated in this
order.

Though bonding is performed by the adhesive layer 18
in the case of this embodiment 1, it is also allowed to

25 bond the electrode metallic films 12D and 12B each other



20 electrode netallic film 12D, thin- f|In1p|ezoeIectr|c menber 11B, and

el ectrode netallic film12C are lanminated in this order. Though bonding is
performed by the adhesive layer 18 in the case of this enbodinent 1, it is
also allowed to 25 bond the electrode netallic filnms 12D and. 12B each

ot her 20 through the thermal wel ding using ultrasonic vibrations. Then, as
shown in Fig. is, one single-crystal subgfrate 13B is renpved through
etching. (First etching step) 5 Then, as shown by the top viewin Fig. 16A
and the sectional viewin Fig. 16B, the |am nated body is divided into

pi ezoel ectric displacement regions 51A and 51B (not illustrated), a

si gnal - t er mi HaoygkeAhe dderna henpkdinpadeingl ukiorasenic avipoatitonsr m nal

pi ezoel ectric-nenber 10 pedestal 30A. (Second etching step) Then, as shown
by the top view iTheRig. 43A shdwrhe imsecFignal 1%, ew ane Fi ginQI&crh@tal
electrode netallic film12A is exposed around the piezoelectric

di spl acenentsulsfirat e 188 sig hrengredt thifowgl bytekimyi ng t he porti ons shown

by synbols El and E2 in Fig. 17B). The portion shown by the synmbol E2 in
Fig. 17B i s GRitrstsettdieing hetepldth of the electrode netallic film 12A
(connectlve portion) exposed by renoving the portion E2

Then, as shown by the top view in Fig. 16A and the
sectional view in Fig. 16B, the laminated body is divided
into piezoelectric displacement regions 51A and 51B (not
illustrated}, a signal-terminal piezoelectric-member
pedestal 40A, and a ground—termihal piezoelectric—member

10 pedestal 30A.
(Second etching step)

Then, as shown by the top view in Fig. 17A and the
sectional view in Fig. 17B, the electrode metallic film 12A
is exposed around the piezoelectric displacement region 51A

15 through etching (by removing the portions shown by symbols
El and E2 in Fig. 17B}.

The portion shown by the symbol E2 in Fig. 17B is set
so that the width of the electrode metallic film 12A
(connective portion) exposed by removing the portion E2

20 increases compared to the width of the electrode metallic
film exposed around the piezoelectric displacement region
51A.

(Third etching step)

Then, as shown by the top view in Fig. 17A and the

25 sectional view in Fig. 17B, a concave portion 20A is formed



, 20 increases conpared to the wwdth of the electrode netallic film exposed .
around the piezoel ectric displacenent region 51A. (Third etching step)
Then, as shown by the top viewin Fig. 17A and the 25 sectional viewin
Fig. 17B, a concave portion 20A is formed 21 by renoving the el ectrode -
metallic film212C and thin-film piezoelectric nmenber 11B through etching
at the portion close to the ground term @l region 30A of the
pi ezoel ectric displacenment region 51A and the electrode 5 netallic film 12D
i s expose at the bottom of the concave portion 20A. (Fourth etching step)
Then, as shown in Figs. 18A and 18B, a concave portion 20B is formed by
renovi ng t héd@l semeviegnshal 18 ledttode 2metddl hod fadesid® amyethiB-Aflinhe
bottom of the concave portion 20A through etching and the el ectrode
metal lic filmaz@lectekpogehbetr t héBbdihtmmalf ehiehdogcaze [iret | por2O&n The
concave portion 20B is fornmed at the central portion of the bottom of the
concave port¢lrs®@0Atand the IFreumdt r deemimadl | i cefiibm 12I0As efposthe
around the concave portion 20B so that at |east the electrode netallic film
12D can be sBAetlectmiecddéplacemettal kegibar nfhal drid mth2lCGelecbeode
described later. (First coating-filmform ng step)
5 metallic film 12D is expose at the bottom of the concave
portion 20A.
(Fourth etching step)
Then, as shown in Figs. 18A and 18B, a concave portion
20B is formed by removing the electrode metallic film 12D
10 and adhesive layer 18 at the bottom of the concave portion
20A through etching and the electrode metallic film 12B is
exposed at the bottom of the concave portion 20B.
The concave portion 20B is formed at the central
portion of the bottom of the concave portion 20A and the
15 electrode metallic film 12D is exposed around the concave
portion 20B so that at least the electrode metallic film
12D can be securely connected by a metallic terminal film
21C to be described later.
(First coating-film~forming step)
20 Then, as shown in Figs. 19A and 19B, a coating film 41
i1s formed so as to almost entirely cover the thin-film
piezoelectric-member element 10 except exposing the
following portions.

Portions exposed without forming the coating film 41

25 are;



20 Then, as shown in Figs. 19A and 19B, a coating film4l 1is formed so as
to alnost entirely cover the thin-film piezoelectric-nmenber el enent 10
except exposing the follow ng portions. Portions exposed w thout form ng
the coating film41 25 are; 22 (i) the electrode netallic film12B at the
bottom of the concave portion 20B, (ii) the electrode netallic film 12D
around he concave portion 20B (el ectrode2getallic film 12D around the
concave 5 portion 20B exposed at the bottom of the concave portion 20A),
(iii) the electrode netallic film 12A exposed adj acently to the k
signal -term nal piezoel ectric-nenber pedestal 40A, and 10 (iv) the

el ectrode netal |i¢l)ithe 12Ceckposied metadd iwpkhimgl2Boats dheedattameot
coating film4l so as to approach the electrode netallic film 12A between
the concaveiporadroraddperiomez@ectrode netallic film 12A exposed
adj acently to the signal-term nal piezoelectric- 15 nenber pedestal 40A.
(Metal lic-term na{iif)i [thd oxbexttomie Tiretrg 1 hisc shiblin 12D Fagsun@Oie anon@8®B t he
nmetallic termnal film21C connected to the electrode netallic film
portion 20B (electrode metallic film 12D around the concave
5 portion 20B exposed at the bottom of the concave portion
20a4),

(1ii) the electrode metallic film 12A exposed
adjacently to the signal-terminal piezoelectric-member
pedestal 40A, and .

10 (iv) the electrode metallic film 12C exposed by an
opening 12CO formed on the coating film 41 so as to
approach the electrode metallic film 12A between the
concave portion 20A and the electrode metallic film 12A
exposed adjacently to the signal-terminal piezoelectric-

15 member pedestal 40A.

(Metallic-terminal-film formation)

Then, as shown in Figs. 20A and 20B, the metallic
terminal film 21C connected to the electrode metallic film
12B (i) at the bottom of the concave portion 20B and the

20 electrode metallic film 12D (ii) exposed around the concave
portion 20B is formed so as to extend onto the ground-
terminal region 30A and a metallic terminal film 21A
connected to (iii) the electrode metallic film 12A exposed

adjacently to he signal-terminal piezoelectric-member

25 pedestal 40A and (iv) the electrode metallic film 12A



12B (1) at the bottom of the concave portion 20B and the 20 el ectrode
netallic film 12D (ii') exposed around the concave portion 20Bis forned so
as to extend onto the ground- term nal region 30A and a netallic term nal
film21A connected to (iii) the electrode netallic film 12A exposed

adj acently to he signal-term nal piezoelectric-nmenber 25 pedestal 40A and
(iv) the electrode netallic film 12A 23 e%posed by the opening 12C0 is
formed so as to extend onto the signal-term nal piezoelectric-nenber
pedestal 40A. (Second coating-filmform ng step) Then, as shown in Figs.
21A and 21B, a coating film50 5 alnost entirely t he th'n-f%%n1

. coverin
pi ezoel ect r iIRXRASALOY cteeppentngs126Pndg foraed @%)&%S@ot%t af?
termnal film21C formed on the ground-term nal piezoel ectric-nenber
pedest al 30AhmEkmalmierninal ke #Re 197 ompeTe Fepeds tahet OA-
si gnal -term nal piezoel ectric-nenber pedestal 40A. 10 (Transferring step)
Then, as shol@edandigpaingaf tknmbiErinqigskeibstrate 60 is joined onto the
coating film50 and then, the single- crystal substrate 13A is renoved
t hrough, for exarflien, ag cthowp amdEhes ecdkh am@ 21Bnsieerabingubtimab@ 60
is 15 renpved. Then, a flexure 7 serving as a non-retractable substrate
that cam be algfdsirterdrni el wreeer ng otmedth ot fielm spezopbectrhe-memker at e
60 is renoved instead of the . .
element 10 is formed so as to expose the metallic terminal
film 21C formed on the ground-terminal pieroelectric-member
pedestal 30A and the metallic terminal film 21A formed on
the signal-terminal piezoelectric-member pedestal 40A.
10 {Transferring step)

Then, as shown in Fig. 22, a transferring substrate 60
is joined onto the coating film 50 and then, the single-
crystal substrate 13A is removed through, [or example,
etching, and moreover the transferring substrate 60 1is

15 removed.

Then, a flexure 7 serving as a non-retractable
substrate that can be deflection-deformed is joined to the
side where the substrate 60 is rcmoved instead of the
single-crystal substrate 13A.

20  (Wire-bonding step)

Then, the wire-bondlng portions 40 formed by surfaces
of the metallic terminal films 21A and 21B exposed on the
signal-terminal piezcelectric-member pedestals 40A and 40R

respectively are connected with the signal terminals YA and

25 9D by a wire 25.



~single-crystal substrate 13A. 20 (Wre-bondi ng step) Then,

portions 40 fornmed by surfaces of the netallic termnal fi
exposed on the signal-term nal piezoelectric-nmenber pedest
respectively are connected with the signal termnals 9A and
W re 25. 24 Moreover, the wire-bonding portion 30 forned by
the netallic terminal film 21C exposed onZ2¢he signal-term
pi ezoel ectri c- nenber pedestal 30A is connected with the gr

t he wi re-bondi ng
| s 21A and 21B
al s 40A and 40B
25 9D by a
the surface of
nal
ound term nal 9B

or 9C by the wire 25. 5 In this case, any one of various bondi ng nachi nes

i ncl udi ng an ul trasoni ¢ bondi ng machi ne can be used in this

bondi ng step.

Thus, as shown i Mogiepverl, the miine-fbonding eportieonr i3 nfepred ebaneme 10

is joined onto the thin-

the flexure surdfiage hef ptbeodes@lliics neabeindt i Vildy pbkE i enposedhion the
enbodinent 1 is fornmed. In the case of the piezoel ectric-nenber-driving
portion of tdignedadesmipeal i nplegcedsicEmict-membeanbotiedestall5 30RAhusis

constituted, because the piezoel ectric displacenent

10 fil m piezoel ectric-nenber-pasting portion 8 of

regions 51A and 51B are

separ at ed f rcomnteos eide miithalthepiggzouic dteimineselnt®s pedEStey stiB)Aviarsl 280A on
which the wre-bonding portions 30 and 40 are fornmed, transfer of

5

10

15

20

25

In this case, any one of various bonding machines
including an ultrasonic bonding machine can be used in this
bonding step.

Thus, as shown in Fig. 11, the thin-film
piezoelectric—-member element 10 is joined onto the thin-
film-piezoelectric-member-pasting portion 8 of the flexure
7 and the piezoelectric-member-driving portion of this
embodiment 1 is formed.

In the case of the piezoelectric—member—driﬁing
portion of the head-supporting mechanism of the embodiment
1 thus constituted, because the piezoelectric displacement
regions 51A and 51B are separated from the terminal
piezoelectric-member pedestals 30A and 40A on which the
wire-bonding portions 30 and 40 are formed, transfer of
mechanical impacts or vibrations to the piezoelectric
displacement regions 51A and 51B under wire bonding is
suppressed by separated portions and thereby, it is
possible to prevent the piezoelectric displacement regions
51A and 51B from cracking.

Thereby, it is ©possible to fabricate the head-

supporting mechanism of this embodiment 1 at a high yield



mechani cal inpacts or vibrations to the piezoelectric 20 displacenent
regions 51A and ‘51B under wire bonding is suppressed by separalLed
pox-Lions and thereby, it is possible to prevent the piezoelectric
di spl acenent regions 51A and 51B from cracking. Thereby, it is possible to
fabricate the head- 25 supporting nechanismof this enbodinment 1 at a high
yield 25 and secure a high reliability. Bfbodi nent 2 A head- supporti ng
mechani sm of enbodi ment 2 of the present invention is described below 5
The basic configuration of the head-supporting nechanism of the enbodi nent
2 is the sanme as that of the head-supporting mechani sm portion of the
enbodi nent BNERRPIre athh@h thetkizpibltYe plate 15A nor 15B is provided
for the thin- filmpie zoelectric-nmenber-pasting portion of 10 the
fl exure. Thdimkhedinent e case of the head-supporting mechani sm portion of
the enbodi nent 1, the piezoelectric-nenber- driving portion 100 is
constituted by tHe bead-supportipidezoetkanisn- mdhhenbedaments 20afanthaoB
and the netallic 15 plates 15A and 15B to rotate the slider-holding plate
3A in accorrkesmnini invepeien i bhsdescr Heed Hpaldwl m pi ezoel ectri c- nenber
el enents 10A and 10B fol |l owed by curves. However, the head-supporting
mechanism porti oifhgd thiasic configuration of the head-supporling
mechanism of the embodiment 2 is the same as that of the
head-supporting mechanism portion of the embodiment 1
except that neither metallic plate 15A nor 15B is provided
for the thin-film-piezoelectric-member-pasting portion of
10 the flexure.

That is, in the case of the head-supporting mechanism
portion . of the embodiment 1, the piezoelectric-member-
driving portion 100 is constituted by the Lhin-film
piezoelectric-member elements 10A and 10B and the metallic

15 plates 15A and 15B to rotate the slider-holding plate 3A in
accordance with operations of the thin-film piezoelectric-
member elements 10A and 10B fcllowed by curves.

However, the hcad-supporting mechanism portion of this
embodiment 2 is constituted so as to rotate the slider-

20 holding plate 3A by pasting the thin-film piezoelectric-
member elements 10A and 10B without using the melLallic
plates 15A and 15B on polyimide more retractable than a
metal and thereby, directly using extension or contraction

of the thin-film piezoelectric~member elements 10A and 10B.

25 More specifically, the piezoelectric-member-driving



. enbodinent 2 is constituted so as to rotate the slider- 20 holding plate 3A
by pasting the thin-film piezoelectric nenber elenments 10A and 10B wi t hout
using the neLallic; plates 15A and 15B on polyim de nore retractable than
a netal and thereby, directly using extension or contraction of the
thin-filmpiezoelectric-nenber elenments 10A and 1 0B. 25 More specifically,
the pi ezoel ectric-nenmber-driving 26 porti®f of the embodi ment 2 conpri sing
a polyimde substrate and the thin-film piezoelectric-nmenber el enents 10A
and 10B pasted on the polyinm de substrate can directly obtain a driving
force for rotating the slider-holding 5 plate 3A in accordance with
ext ensi on al®rddey act¥ onthe Ebadiment | i pi eeBEréSERTC- Mentkel wiwidat s
10A and 10B because the polyim de substrate extends and contracts
t oget her wi EStbtaate nand | fmhsi eobnett m cphegbed esttafemnembegA edrmeaDEs
t hough the driving portion is slightly curved 10 due to extension and
contracti on 18R tang tHith-pashed ppezbbkeprlivdmideb siubs taradiet soar0 Adbret 1108,
The head-supporting nmechanismportion of the enbodinment 2 of Lhe present
i nvention i ©bdeder i beddbievimgi nfoxter aiflorby roéhéinogngthe tékidexdnplaiinag
drawings. 15 In the follow ng draw ngs, conponents sanme as those of the
enbodi ment platenpdhemns denondpnde watk fexterisdon tandgloonteiak: tibapeast ar e
different fromeach other) are provided with the sanme synbol
the thin-film plezoelectric-member elements 10A and 10B
because the polyimide substrate extends and contracts
together with the thin-film piezoelectric-member elements
10A and 10B though the driving portion is slightly curved

10 due to extension and contraction of the thin-film
piezoelectric-member elements 10A and 10B.

The head-supporting mechanism portion of the
embodiment 2 of Lhe present invention is described below in
detail by referring to the accompanying drawings.

15 In the following drawings, components same as those of
the embodiment 1 (components having the same function
though their shapes are different from each other) are
provided with the same symbol.

Fig. 24 is an exploded perspective view of the head-

20 supporting mechanism of the embodiment 2, in which a
magnetic head 1, slider 2, thinffilm piezoelectric-member
element 10, and load beam 4 are constituted the same as
those of the head-supporting mechanism of the embodiment 1,

and a flexure /0 is different from the flexure of the

25 embodiment 1 in that thin-film-piezoelectric-member-pasting



Fig. 24 is an expl oded perspective view of the head- 20 supporting
fmechani sm of the enbddinment 2, in which a magnetic head 1, slider 2,
thin-filmpiezoel ectric-nmenber elenment 10, and | oad beam 4 are constituted
the sane as those of the head-stipporting inechanismof the emhodi nent 1,
and a fiexure VOis different fromthe fiexure of the 25 enbodinment 1 in
that thin-filmpiezoel ectric-mnmenber-pastiddg 27 portion 16A or 16B does not
include the netallic plate 15A or 15B as shown in fig 26 (sectional view
taken along the line X-X in Fig. 25). The thin-film
pi ezoel ectri c-menber-pasting portions 5 16A and 16B are a part of a
flexible filpndtilom sififstont k6B fdoeednby anciludel dhiengratwldrialplstesubPras a
polyimde resin and formed into flat shapes al nost sanme as those of the
thin-film picezodi®casi shownben dignedd s (464t honaloBicn takkenc aslond the
flexure 70, the wiring pattern of a 10 netallic wring 7H connected to a
magnet i ¢ heddnk iXs-X’diiftf &ient dx)om t hat of the enbodinment 1 and only one
thin- filmpiezoelectric-nmenber termnal 9B is used though two thin-film
pi ezoel ectri c- nermher ttarimi-Ellsn 9B isamb J@ clirel argwesinb & 01 pa $iel regrb qebh neimn s .
However, the above nentioned does 15 not influence basic operations. In
the case of Utdle dmwddiéBp@aret iamgpaethadl s fdexibhe dfilirrd idsboshimettat®e t he
flexure 70 and pi ezoel ectric- nenber thin-filmelenent 10 constituted as
descri bed alfimremed by an insulating material 16 such as a polyimide
resin and formed into flat shapes almost same as those of
the thin-film piezoelectric-member elements 10A and 10B.
In the case of the flexure 70, the wiring pattern of a
10 metallic wiring 7H connected to a magnctic head 1 is
different from that of the embodiment 1 and only one thin-
film piezoelectric-member terminal 9B is used though two
thin-film piezoelectric-member terminals 9B and 9C are used
for the embodiment 1. However, the above mentioned does
15 not influence basic operations.
In the case of the head-supporting mechanism portion
of the embodiment 2, the flexure 70 and piezoelectric-
member thin-film element 10 constituted as described above
are combined with other components on the load beam 4 and
20 a piezoelectric-member-driving portion is constituted on
the load beam 4 as shown in Fig. 27.
Moreover, the head-supporting mechanism portion of the
embodiment 2 1s constituted so that a wiring-portion-

holding plate 3 is set while facing a terminal-forming

25 portion (portion on which the terminal piezoelectric-member



. are conbined with other conmponents on the | oad beam 4 and 20 a

pi ezoel ectric-nmenber-driving portion is constituted on the |oad beam 4 as
shown in Fig. 27. Moreover, the head-supporting mechani smportion of the
enbodinent 2 is constituted so that a wiring-portion- holding plate 3 is
Set while facing a termnal-formng 25 portion (portion on which the
term nal piezoelectric-menber i 28 pedestdPBs 30A and 40A are fornmed) which
is a portion not contributing to the extension and contraction of the
thin- filmpiezoelectric menber 10 are not prevented by the
termnal -formng portion. 5 The head-supporting nechani smportion of the

enbodi nent Pagarfidlut 20R agnde AdA bete afevmedan Wiel Bpetat éd P s 29 hed
below. Simlarly to the case of the embodinent 1, the thin- film _
pi ezoel ect r iconturidhart ing imathgBestenphgnaend gookr@ction ahithe thin-
grounded and vol t ages whose phases are opposite to each other about a bias
vol t age VO dridmpplieedetllecthiic menbepi e0elane r inotheprevended nhys e and
9D as shown in Figs. 8B and 8C. Thus, extension/contraction degrees of the
thin- film tErnpiredodcntimig -preniien el ements 10A and 10B change
correspondingly to a voltage applied to the thin- film
pi ezoelZ®ctri c- neriay t dreadied Y Eiy OD.mechanism  portion  of the

embodiment 2 constituted as described above can be operated

as described below.

Similarly to the case of the embodiment 1, the thin-

film piezoelectric-member terminal 9B serving as a ground

10 terminal is grounded and voltages whose phases are opposite
to each other about a bias voltage V0O are applied to thin-
film-piezoelectric-member terminals 9A and 9D as shown in
Figs. 8B and 8C,.

Thus, extension/contraction degrees of the thin- film-

15 piezoelectric-member elements 10A and 10BR change
correspondingly to a voltage applied to the thin- film—
piezoelectric—member_terminals 9A and 9D.

Thereby, for example, when the thin- film-
piezoelectric-member element 10A greatly extends but the

20 thin- film-piezoelectric-member element 10B slightly
extends, the portion shown by symbol 19A locsens and the
portion shown by symbol 19B is pulled and thereby, the
slider-holding plate 3A can be rotated.

The head-supporting mechanism porticon of the

25 embodiment 2 constituted as described above to position a



. Thereby, for exanple, when the thin- film piezoelectric-nmenber el ement 10A
greatly extends but the 20 thin- filmpiezoelectric-nenber el enent 10B
slightly extends, the portion shown by synbol 19A | oosens and the portion
shown by synbol 19B is pulled and thereby, the slider-holding plate 3A can
be rotated. The head-supporting nechani smportion of the 25 enbodinent 2
constituted as descri bed above to positioﬁ a 29 magnetic head by using a
thin- filmpiezoelectric elenent can accurately position the magnetic head
conpared to the case of a head-supporting nechani smportion for
positioning a magnetic head by using a conventional voice cojl nptor 5 and
the case of MaEEippeeadnhymeEiad s Byinsi g 18t herezqrledfar ket ¢l ement
el enents. Fig. 28 shows the term nal configuration and connection of the
thin- film plaszceteeratel vieppeitdpandite magnekici beadclepmpar®d skq cthe
portion of the head-supporting 10 nechani smof the enbodinent 2 with the
thin-film pagoaedd Mendregirporicing mechanisppoention. fTapdpPesthioning A
head- supporting mechani smof a nodification of the 15 present invention is
const it ut ed & heagagelias helad REadusibgper t¢onryventhama s nvel cehecwinh oo hent 2
is except that the head-supporting nechani smof the enbodinment 2 is
consti tut ed and t bhet lvasef | ¢ in peedosupporitdnge myerhan esrenby using other
piezoelectric elements.
Fig. 28 shows the terminal configuration and
connection of the thin—- film piezoelectric-member element
10 that is a characteristic portion of the head-supporting
10 mechanism of the embodiment 2 with the thin-film

piezoelectric-member terminals 9A, 9B and 9D.

Modification:
A head-supporting mechanism of a modification of the
15 present invention is constituted the same as the head-
supporting mechanism of the embodiment 2 is except that the
head-supporting mechanism of the embodiment 2 is
constituted by the thin-film piezoelectric-member element
shown by a sectional view in Fig. 29,
20 That is, in the case of the thin-film piezoelectric-
member element of the modification, step portions S11A and
S11B are formed on etching cross sections of a first thin-
film piezoelectric-member layer 11A and a second thin-film
piezoelectric-member layer 11B by etching the first thin-

25 film piezoelectric-member layer 11A and second thin- film



. shown by a sectional viewin Fig. 29. 20 That is, in the case of the
thin-filmpiezoelectric- nenber elenment of the nodification, step portions
S11A and S11B are formed on etching cross sections of a first thin- film
pi ezoel ectric-nmenber |ayer 11A and a second thin-film piezoelectric-nenber
layer 11B by etching the first thin 25 film piezoel ectric-nenber |ayer 11A
and second thin- film 30 piezoelectric-medBer |ayer 11B in two stages
respectively. 1In the case of the thin-film piezoel ectric-nmenber el enent
t hus constituted, conductive sidewall accretions accreting to a wall

parallel with the etching direction in_5 the dry etching step in

fabri cat i onPedeedecdrd Comemharc dIaye s dddt diedwsy et éfﬁi?ﬁqwfémlA
and 5118. Therefore, the thin-film piezoelectric-nmenber el enment of the
nodi fi cati on makd® | thgosspBee 06 delfedsinrfElk RiSFUMCGHH ¢ ERARRF a
hi gher-reliability head-supporting 10 mechanism As described above in
detail, in eiemeade thua ginsbiteeedi c comiduatd vigevhtdewplihagrraenns
invention, it is possible to control the transfer of mechanical inpacls
or vibratiosscretting disove wrkkopaveliet withl ben@bching ayirartimieritnire
bondi ng and prevent cracks fromoccurring in the above piezoelectric thin
pl at e Becausdet hedrthovetchingi naltepl ety ode | §absimadion oMrosiass ofalithe

above substrate through a piezoel ectric-nenber pedestal separated
electrically separated by the step portions S11A and S11B.

Therefore, the thin-film piezoelectric-member element
of the modification makes it possible to decrease a leak
current and realize a higher-reliability head-supporting

10 mechanism.

As described above in detail, 1in the case of a
plezoelectric driving device of the present invention, it
is possible to control the transfer of mechanical impacls
or vibrations to the above piezoelectric displacement

15 region under wire bonding and prevent cracks from occurring
in the above piezoelectric thin plate because the above
terminal electrode is formed on one side of the above
substrate through a piezoelectric—member pedestal separated
from the piezoelectric displacement region.

20 Thereby, it 1is possible to provide a piezoelectric
driving device in which a shortcircuil does not easily
occur between electrode metallic films even if bonding-wire
junction is performed.

Moreover, a plezoelectric-member-driving-device

25 fabrication method of the present invention makes it



. fromthe piezoelectric displacenent region. 20 Thereby, it is possible to
provide a piezo€lectric driving device in which a shortcircuilL does riot
easily occur between electrode netallic filnms even. if bonding-wre
junction is perforned. Moreover, a piezoel ectric-nmenber-driving-device 25
fabrication nethod of the present invention nmakes it 31 possible to easily
fabricate a high-reliability piezoelectri%1driving dcvice. 32 WHAT IS
CLAIMED I S: 1. A piezoelectric driving device conprising a substrate
having a first surface and a second surface, a piezoelectric thin plate on
said first surface of said 5 substrate_and term nal electrodes Ior,a.plying
a signal foPosgipdedi ngt@r cEAEAadt i ngfFREE-PHERz0ePect rli”f,g}i‘rﬁ%lkﬁ%]éf Y each
of said term nal electrodes being formed on a piezoel ectric-nmenber

pedest al onpdaizgefliecst isudrdddnIMeavdide .sai d pi ezoel ectri c- menber pedest al
is 10 separated fromsaid piezoelectric thin plate. 2. The piezoelectric
driving device according to claim1, wherein said piezoelectric thin plate
and said piezoelectric-nmenber pedestal have the sanme |am nated 15
structure having a plurality of |ayers.



3. The piezoelectric driving device according to claim1, wherein said
substrate is a substrate capable of expanding and contracting
correspondi ngly to expansion and 20 contraction of said piezoelectric thin
pl ate. 4 The piezoelectric driving device according Lo claim3, wherein
said substrate is nade of polyimde. 5 The piezoelectric driving device
according to 25 claim1l, 33 wherein said Sdbstrate is a non-retractabl e
substrate capable of deflecting. 6. The piezoelectric driving device
according to claimb5, 5 wherein said non-retractable substrate constituted
by fixing a nmetal thin plate opposite to said piezoelectric thin plate by
a resin. 7. W ﬂ%ﬁeﬂr@&qi@’dri ving device according to claimi1, 10
wherein said piezoelectric thin plate is divided into two plates so as to
formtwo piezoel detri d nePARICHPGERIC pBrivéRy. Gloviige pie R etkng ¢ 2

driving device according to claim7, 15 wherein said term nal electrodes
consi st of #FWisjikate having a first surface and a second surface, a

piezoelectric thin plate on said first surface of said
5 substrate and terminal electrodes for applying a signal for
expanding or contracting said pilezoelectric thin plate,
each of said terminal electrodes being formed on a
piezoelectric-member pedestal on said first surface,
wherein said piezoelectric-member pedestal is
10 separated from said piezoelectric thin plate.
2. The piezoelectric driving device according to
claim 1,
wherein said piezoelectric thin plate and saild
piezoelectric-member pedestal have the same laminated
15 structure having a plurality of layers.
3. The piezoelectric driving device according to
claim 1,
wherein said substrate is a substrate capable of
expanding and contracting correspondingly to expansion and
20 contraction of said piezoelectric thin plate.
4 The piezoelectric driving device according Lo
claim 3,
wherein said substrate is made of polyimide.
5. The pilezoelectric driving device according to

25 claim 1,



. termnal electrode connected to one of the two piezoelectric-driving
portions, a signal term nal electrode connected to the other of them and
a ground termnal electrode cormobn to the two piezoel ectric-driving
portions. 20 9. The piezoelectric driving device according to claima1,
Wherein said piezoelectric thin plate has_a |lam nated structure in which a
first thin-filmpiezoelectric-nmenber Iayé? and a second thin-film
pi ezoel ectric-nenber |ayer on 25 whose both faces an electrode filmis
respectively forned 34 are joined by an adhesive and said el ectrode filns
faced each other through said adhesive are used as ground _ el ectrode. 10.
The pi ezoel ect ri Whenaihgsakdi sebatEskai a§ o DOR-Felraatalifer SRS EERHE of
said termnal electrodes is a wire- bonding termnal. 11. A
pi ezoel ect r icnadirerofdrdad IrFtdievd ce-fabricating method conprising : 10 a
first step of formng a first electrode, a first piezoelectric-nmenber thin
film and a secorfd el d8te ot e@oed ectinisy sy stingt e dgNd CRor AFAGLELIREI r O
el ectrode, a second piezoelectric-nmenber thin film and a fourth el ectrode
on a second:lsubsthate; 15 a second step of making the above second

el ectrode _
5 wherein said non-retractable substrate constituted by

fixing a metal thin plate opposite to said piezoelectric
thin plate by a resin.
7. The piezoelectric driving device according to
claim 1,
10 wherein said piezoelectric thin plate is divided into

two plates so as to form two piezoelectric-member-driving

portions.
8. The piezoelectric driving device according to
claim 7,
15 wherein said terminal electrodes consist of a signal

terminal electrode connected to one of the two

piezoelectric-driving portions, a signal terminal electrode

connected to the other of them, and a dground terminal

electrode common to the two piezoelectric-driving portions.

20 9. The piezoelectric driving device according to
claim 1,

wherein said piezoelectric thin plate has a laminated

structure in which a first thin-film piezoelectric-member

layer and a secohd thin-film piezoelectric-member layer on

25 whose both faces an electrode film is respectively formed



face the above fourth el ectrode, bonding themby an adhesive, and thereby
pasting the above first substrate wth the above second substrate, and

formng a piezoelectric-lamnated body |ayer in which the above first 20

el ectrode,
el ectr ode,

| am nat ed between the
renovi ng the above second substrate;

first piezoelectric-nmenber thin film second electrode, fourth
second piezoelectric-nenber thin film and third el ectrode are

of the above 35 piezoel ectric | am nated-body | ayer on the above first

substrate and thereby formng at, | east two piezoel ectric-
formed by tRESepaiBeeddyordt opdhgstver Rns ei)a%f? Fgﬁ'ﬁ‘itﬁﬁdﬁ i<t bbREFRg

el ectrode

5 connected to the above second and fourth el ectrodes on one

the two pi eAfdtectatibemeiduroyiestaid ARNSEER ondr e hoRBPAg 2F ec?ForRd

connected to the above first and third

pedest al s;

above first and seéfnd substrates; a third step of
25 a fourth step of separating a part

menher pedestal s

of

el ectrodes on the other of the two
aleetwidah step of joining a transferring substrate onto 10

the above piezoel ectric-1am nated-body |ayer and two piezoel ectric-nenber
pedestal s, then rldhoviThe t bdegopiectiict drdvdndat deyaget r aASpedingg to
and joining a non-retractable substrate which can be defl ected

substrat e,
i nst ead of

10

15

20

25

aliedr divoved first substrate.

wherein each of said terminal electrodes is a wire-
bonding terminal.

11. A piezoelectric-member-driving-device-fabricating
method comprising :

a first step of forming a first electrode, a first
piézoelectric—member thin film, and a second electrode on a
first substrate and forming a third electrode, a second
plezoelectric—member thin film, and a fourth electrode on a
second substrate;

a second step of making the above second electrode
face the above fourth electrode, bonding them by an
adhesive, and thereby pasting the above first substrate
with the above second substrate, and forming a
piezoelectric-laminated body layer in which the above first
electrode, first piezoelectric-member thin film, second
electrode, fourth electrode, second piezoelectric-member
thin film, and third electrode are laminated between the
above first and second substrates:

a third step of removing the above second substrate;

a fourth step of separating a part of the above



10

35

piezoelectric laminated-body 1layer on the above first
substrate and thereby forming at least two piezoelectric-
member pedestals formed by the separated portion:

a fifth step of forming a first bonding electrode
connected to the above second and fourth electrodes on one
of the two piezoelectric-member pedestals and a second
bonding electrode connected to the above first and third
electrodes on the cther of the two pedestals; and

a sixth step of joining a transferring substrate onto
the above piezoelectric-laminated-body 1layer and two
piezoelectric-member pedestals, then removing the above
first substrate and transferring substrate, and joining a
non-retractable substrate which can be deflected instead of

the removed first substrate.



