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Bl AXI AL ACTUATOR, OPTI CAL PART AND OPTI CAL DI SK DEVI CE BACKGROUND 6@46%§£ﬁgﬂr__
| N\VENTI ON Field of the Invention The present invention relates to an }Vps
optical pickup device used in an optical storage device for recording '
(witing) and/or reproducing (reading) an information signal by using an
optical ‘recording nedium such as an optical disk,. a nmagneto optical disk or
the like and a biaxial actuator for the optical plckup devi ce and, nore
particularly, to the structure of a bobbin having an objective | ens
opposing an information recording surface of an optical recording nmedium a
hol der therefor, a menber obtained by coupling the objective | ens and the
hol d, and a coi| BAAXEAE, ACRUEAPORy | QRTISAL RARRe ANPcOPREEAL PEFRK HRVIEA di sk
storage device for recording and/ or reproducing an information signal by
usi ng an optical disk such asBACKEROUER| 9F dfHE CYVENTSION a phase change
optical disk or a magneto optical disk on which an information signal can
be recor dedFdeddr effir bHecEnventidre |i ke as an optical recording nmedium an
optical disk is placed on a disk table attached to the rotating shaft of a

spindle notor to berhet prebéyt dinventimndelatest koabnhepticdl aniakip cal
pi ckup device can approach or |eave fromthe spindle notor. An optical

pi ckup devi gleviize asbighh a9WwpEid4ll sbriagendevice f6fered®pding (Wdidng)

detector for receiving a | aser beam obtained by reflecting the | aser beam

em tted fromndyer! réptoducing (reading) an information signal by using an
optical recording medium such as an optical disk, a magneto

- optical disk or the.like and a biaxial actuator for the optical
pickup device and, more particularly, to the structﬁre of a
bobbin having an objective lens opposing an information
recordingxsurface of an optical recording medium, a holder
therefo?, a member obtained by coupling the objective lens and
the hold, and a coil memberL

" Description of the Related Art

- In an optical disk storage device fof recording and/or

reproducing an inforﬁatiqn Signal by using an optical disk such |
as a read-only optical disk, a phase change optical aisk or a
magneto optical disk on which an information signal can be
recorded and reproduced or the like as an optical recording
medium, an optical disk is placed on a disk table attached to
the rotating shaft of alspindle motor to be rotatably driven,
and an optical head of an optical pickup device can approach or

leave from the spindle motor.

An optical plckup dev1ce has a 1lght source for emitting
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source by an information recording surface of an optical disk, and the

| i ke. An objective lens of the optical head is arranged to oppose the

i nformati on recording surface of the optical disk, a | aser beam converged
by the objective lens and irradiated in a direction alnost vertical to the
i nformation recording surface is reflected by the information recording
surface, transmtted through the objective | ens again, and received by the
photo detector. \Wen the objective lens is noved fromthe inside to the
out si de % l@§ery Rerly @i PREEP HeERSHRF X TRCEAVARAOR L8ERF PP surface of
the optical disk, so that an information signal can be recorded on the

i nf or nat idtaiaedr Byngesleching bhe gkaser heam esitspgdniromethe dbigh t he
information recording surface can be reproduced. As a biaxial actuator of
such an @surss byi erupnfevinabion oreediglia suxfaicexpil ancephierl eadiskown in
FIG 1 and FIG 2 is known. This biaxial actuator 1 includes a novable
porti on 3Zrndhwhey ldikeobj Ant obgetkine 2lans mf dheoopticelaheadf bs naxtanged
recordi ng surface of an optical disk, a fixed portion 5 for elastically
suppor ti rg idppasey ahkee ipdorinadtidn t heceighimy sunface oEnbhe dptacal adisise
menber 6 to which the fixed portion 5 is fixed, and the |like. The novable

portion & Naser helathctonvekyged byl €lite tdiejarline lensl and Zrsadbatédtin he
objective lens 2 is adhered to 2 t he hol der by an adhesive agent and a

squar e- cydirebdion ahabeinv8refual eto t thanthfictme@ishetetvbiriihestotaes 7,
and a focus drive ) _
is reflected by the information recording surface, transmitted
through the objeétive lens again, and received by the photo
detector. When the objective lens is moved from the inside to
the outside in the radial direction along the information
recording surface of the optical disk, so that an information
signal can be recorded on the information recording surface, or
an infbrmation signal recorded on the information recording
- surface can be reproduced.

As a biaxial actuator of such an optical pickup device,
for exémple, a biaxial actuator as shown in FIG. 1 and FIG. 2 is
known. This biaxial actuator 1 includes a movable portion 3
having an objective lens 2 to be opposed to an information
recording surface of an optical disk, a fixed portion 5 for
elastically supporting the movable portion 3 through a support
member 4, and a base member 6 to which the fixed portion 5 is
fixed, and the like.

The movable portion 3 has a holder 7 which holds the

objective lens 2 such that the objective lens 2 is adhered to



coil 9 is wound on the bobbin 8 in a direction perpendicular to the optical
axis direction of the objective lens 2. A pair of tracking drive coils 10,
10 are attached to the outside of the focus drive coil 9 on one side of the
bobbin 8 such that the tracking drive coils are wound in a direction
paraltel to the optical axis direction of the objective lens 2. One ends of
two suspension wires 4 serving as support nenbers are vertically attached
to each of both the side portions of the holder 7 of the novable portion 3
with a prebetholderdyan adhesive agentoand di reptarercyliadginel babbinf the
suspension wres 4 extend on the opposite side of the objective lens 2 and
fixed to 8heoupled sipamd integicabedewithgthe oldered pand anfofhs driee
support block 5 is fixed to the actuator base 6 serving as a base nenber by

a fixing oeihs9 siy Worhdom thexbopbsar 8widla diveotiul perpetdieulaonsoof
the focus drive coil 9 and the tracking drive coils 10 are wound on the

suspensi ogh&M pEicdaldatite dieatlionPoft tha ebjectingl Iigler.edal pabe of
conductive lines for supplying a current to the focus drive coil 9 and the

tracking grai¥Rifd dSivd cdiiRAilo,ofioyakesatadhéd i dutsideable eRet he
actuator base 6 Wwth a predetern1ned gap in a direction in which the

SUSPENSi OBodh § Eafiwa &IHdS 9 Mr0RleS sidedbe EﬁépS&ébi/r?W Jddheq:hfa% the
opposite surfaces of both the yokes 12 by a fixing nmeans usi ng an

adhesi ve €9§8k1né rhdf;{lﬁ‘ef %&%ﬁbl %ﬁnﬁah.ﬁ af %i@&é‘@ién Jp?alaglqequgs 'thé to

each other, one n 8 to whic
optical axis direction of the objective lens 2.

One ends of two suspension wires 4 serving as support
members are vertically attached to each of both the side
portions of the holder 7 of the movable portion 3 with a |
predetermined gap in an up and down direction. The other ends
of the suspension wires 4 extend on the opposite side of the
objective lens 2 end fized to the wire support block 5 serving

" as a fixed portion. ihe wire support block 5 is fixed to the
actuator base 6 serving as a base member by a fixing means
serving as a fixiﬁg screw 11. The winding end portions of the
focus drive coil 9 and the tracking drive coils 10 are wound on
the suspension wires 4 on the movable portion side, and soldered
to be conductive lines for supplying a current to the focus
drive coil 9 and the tracking drive coils 10.

A pair of yokes 12 are planted in parall on the actuator
base 6 with a predetermined gap in a direction in which the
suspension wire 4 extends. Magnets 13 are respectively fixed to

the opposite surfaces of both the yokes 12 by a fixing means



the tracking drive coils 10 is attached is inserted with a predeterm ned
gap. In this manner, when a current is supplied to the focus drive coil 9

t hrough the suspension wires 4, a thrust in an optical axis direction
(focus direction) is generated by the nagnetic flux generated by the
magnets 13, so that the objective lens 2 noves in the optical axis
direction thereof to performfocusing control. In addition, when a current
is supplied to the tracking drive coils 10 through the suspension wires 4,
a thrust usimg dir edhiesivet ageRtng B rehe ig8D whergetbecDRAF o6 MYt i cal
axis is generated by the magnetic flux generated by the magnets 13, so that
t he obj ecl3 verd eppositeves eachhether pend cuilder ofi thet bohbined k@ wiyich
performtracking control. On the basis of the focusing control of the focus
drive coithd wratiigg drdelsl B9ilenloois cittdvhed dskiingedtedewith|ad 10, a
focal point of a | aser beam converged by the objective lens 2 flows up a

periodi ¢ pradetdrmideRrag.ng track on the information recording surface of
the optical disk, and the focal point is always formed on the recording

~track. However, ifyptheidimfindr, aGheat & cefréme Lo Buppliiedakcophecibeps ckup
devi ce descri bed above, the objective lens 2 and the holder 7 are

const it ut gihy LoCenPdRYgiPRNe Susherossd iwnles AN Lheuskj eatane |ens 2

and the holder 7 are 4 adhered to each other by an adhesive agent to be

:Ogtsggr at egpuibih e2Elk Uilcriby (EBbas’ 82880 idd)P 1o detitiragenr BY! eHi S

magnetic flux generated by the magnets 13, so that the objective
lens 2 moves in the optical axis direction thereof to.perform
focusing control. In addition, when a current is supplied to
the tracking drive coils 10 through the suspension wires 4, a
thrust in a direction (tracking direction) perpendicular to the
optical axis is generated by the magnetic flux generated by the
magnets 13, so that the objective lens 2 moves in the
- perpendicular direction thereto to perform tracking control.

On the basis of the focusing control of the focus drive
coil 9 and the tracking control of the tracking drive coils 10,
a focal point of a laser beam'converged by the objective lens 2
flows up a periodic move of a recording track on the information
recording surface of the optical disk, and the focal point is
always formed on the recording track.

However, in the biaxial actuator of the conventional
optical pickup device described above, the objective lens 2 and
the holder 7 are constituted by independent members,

respectively, and the objective lens 2 and the holder 7 are



More specifically, when the adhesive agent is used as the neans for fixi
the objective lens 2 and the holder 7 to each other, the adhesive agent
di storted by contracti on caused by hardeni ng of the adhesive agent in

contraction caused by hardeni ng based on a change in tenperature,

assenbly,
degradat i
or the |i

attaching position or an attaching state thereof nay change.

when t he

on, or the like after the adhesion, extension caused by soften
ke, the assenbly precision of the objective lens 2 may vary, or

adfesid acngarh bthesedy antadidsivéchagentbeo bé idstegbiyed twijh

ng
S

ng,
an

I n additi on,

I ncreases, but also the adhesive agent ‘i s uneconom cal because the cost of
t he adhesdach agaidr.i t ¥k thagr eaasen, HRG/ARL 1GwiTigEpirbEaflil O fhsedr esent
i nvention has been made in view of the above problem and has as its object

the abowgod @ﬁé@ﬁf@)&aﬁ.&gw WHeANtNd)] £iidsied @gentndsaubeddas such

to sol ve
that the

objective |l ens and the

ol der are integrally nolded by a synthetic

resin whi afﬁffﬂ i B8 FENSH 2 ad kBepPho38BE 7MYENt i ON,
i n order ?%bg‘g%hﬂgt e ﬁ)lﬁnba%ﬁé Joee 3

obj ect, t
| ens for

ve ove “problenior the |i ke and achi eve t he above

OEER dthd¥ OWHC ARl FY gheRt! Y& Qst¥rl bheeac8ionbj ective

convergi ng a laser beamemtted froma |ighf source to be

i rradi at ega‘gge%{'br%r}gﬁd@iin(ag oﬁ}gﬁé?%gg?ég‘;%;%g ih assemplR,ical recording

medi um an
surface t

gui aser “be i nformati onh recording
Qogtﬁgg%fbﬁkgéﬁgéa'byaﬁgrﬁening based on a change in

temperature, degradation, or the like after the adhesioﬁ,
extension caused by softening, or the like, the assembly
precision of the objective lens 2 may vary, or an attaching
position or an attaching state thereof may change. 1In addition,
when the.adhesive agent is used, not only the number of assembly
stéps increases, but aléo the adhesive agent is uneconomical
becauée the cost of the adhesive agent itself increases.
SUMMARY OF THE INVENTION

The present invention has been made in view of the above
problém, and has as its object to solve the above problem by
forming an objective lens and a holder such that the objective
lens and the holder are integrally molded by a synthetic resin
which can transmit a laser beam.

According to the present invention, in order to solve
the above proﬁlem or the like and achieve the above object,
there is.provided a biaxial actuator which comprises an
objective lens for converging a laser beam emitted from a light

source to be irradiated on an information recording surface of



hol der for causing the objective lens to oppose the information recording
.surface with a predeternined gap, which is characterized in that the
objective lens and the holder are fornmed to be integrally nolded by using a
synthetic resin which can transmt the |aser beam BRI EF DESCRI PTI ON OF THE
DRAWNGS FIG 1 is a plan view show ng a conventional biaxial actuator;

FIG 2 is a central |ongitudinal sectional view show ng the conventi onal

bi axi al actuator; FIG 3 is a perspective view show ng a hol der-integrated

| ens and an RPhicalaoenatidiggt medinmr and egwiddiingra lafserhbepinaxefileatediat or

of the present invention; FIG 4 is a central |ongitudinal sectional view
showi ng *Phethm| dformatdgnatredokrdingaserfakiectd @ (gt deteetbodi ardta of

t he bi axi al

actuator of the present invention; FIG 5 is a perspective view

showi ng ahdbder nforbharawiogy ¢thegobdetbivé i Iais et abpoar! thk tihfobmaxion
actuator according to the present invention; FIG 6 is a perspective view

showi ng thecdiding esiFHoE Riithfl at Peedbbim nattgigi Ofwhdlcht He present

i nventi on;

FIG 7 is diagrams to show a coupling portion between a

hol der - i ngleq sl i A5 iddEhatbehBi 8b 1 ¢ NedP 4 tHerHoAle® areact uator
of the present inventiron, in which FIG 7A is a perspective view of a state

before capbimed td!a ifRdgtadly molded by using a synthetic resin which

can transmit the lasexr beam.

BRIEF DESCRI?TION OF THE DRAWINGS

FIG. 1 is a plan view showing a conventional biaxial

actuator;

FIG. 2 is a central longitudinal sectional view showing

the conventional biaxial actuator;

FIG. 3 is a perspective view showing. a holder-integrated

lens and a bobbin according to a first embodiment of the biaxial

“actuator of the present invention;

FIG. 4 is a central longitudinal sectional view showing

‘the holder-integrated lens according to the first embodiment of

the biaxial actuator of the present invention;

FIG. 5 is a perspective view showing a base member

according to the first embodiment of the biaxial actuator

according to the present invention;

FIG. 6 is a perspective view showing the first

embodiment of the biaxial actuator of the present invention;

FIG. 7 is diagrams to show a coupling portion between a

holder-integrated lens and a bobbin according to the biaxial



sectional viewof FIG 7A FIG 7Cis a perspective view of a state after
caulking, and FIG 7D is a sectional viewof FIG 7C FIG 8 is a plan view
showi ng a di sk drive device provided with an optical pickup device having

t he bi axial actuator of the present invention; FIG 9 is a bottomview
showi ng the disk drive device provided with- the optical pickup device
havi ng the bi axial actuator of the present invention; FIG 10 is a
perspective view showi ng a biaxial actuator in which tracking drive coils
are arrangefurhopaphilthe presentadawentice, in vkich FiGpdét il¥eavi ew showi ng
a biaxial actuator in which tracking drive coils are arranged to be

i ncl'i ned perapectpeetview ofryrsdtgterbefore csubkinmys@IR. V8 \Lisew show ng
anot her exanpl e of the biaxial actuator in which tracking drive coils are .
arranged sechionatl|view of tFIG s CciFIGe dCnagnat pefspectlidrd yidwagfaas used
to explain the relationship between tracking drive coils and a nmagnet, in
whi ch FI Gsta8é astarptauliimyy drdSFIGIB7Dsis al aectvienals dewn oft FEG.
directions of nmagnetic fluxes, FIG 13Cis a plan view show ng the

di recti ongcgf magnetic quxes, and FIG 13D is a plan view show ng the 7
directions of forces; FIG 14 is diagrans used to explain the relationship

FIG. 8 is a plan view showing a disk drive device
provided with an optical pickup device having the biaxial
actuator of the present invention;

FIG. 9 is a bottom view showing the disk drive device
provided with the optical pickup device having the biaxial
actuator of the present invention;

FIG. 10 is a perspective view showing a biaxial actuator
in which tracklng drive coils are arranged in parallel to a
magnet;

FIG. 11 is a perspective view showing a biaxial actuator -
in which tracking drive coils are arranged to be inclined with
respect to a magnet;

FIG. 12 is a perspective view showing another exémple of
the biaxial actuator in which tracking d:ive coils are arranged
to be inclined with respect to a magnet;

FIG. 13 is diagrams used to explain the relationship
‘between tracking drive coils and a magnet, in which FIG. 13A is
a plan view, FIG. 13B is a plan view showing the directions of
magnetic fluxes, FIG. 13C is a plan view showing the directions

of magnetic fluxes, and FIG. 13D is a plan view showing the



bet weén tracking drive coils and a magnet, in which FIG 14A is a side
view, FIG 14B is a plan view showing the directions of forces, and FIG
14C is a plan view showing the directions of magnetic fluxes generated by
two yokes; FIG 15 is a plan view showing the directions of currents

obt ai'-ned when the tracking drive coils are arranged to be externally
inclined with respect to the magnet; FIG 16 is a plan view show ng the

di rections- of forces obtained when the tracking drive coils are arranged to
be ext er ntildectiionisi pfdf@keesr espect to the magnet; FIG 17 is a plan view
showi ng the directions of currents and forces obtained when the tracking
drive coils are @IGndddisodbegramsrused \ta expladd khehretapiRaship t he
magnet; FIG 18.is diagranms to show the directions of magnetic fl uxes

obt ai ned bétavedm e rackdkigndrive veoils landaree magnetgedni whpeh aFI@ A tise
magnet, in which FIG 18A is a plan view, and FIG 18B is a side view, FIG
19 is di agrside twiew)owWIGheldBr tsta qrikamiviengshowingl tkesdbbectiens wifen t he
tracking drive coils are arranged to be inclined with respect to the
magnet, iforddsh GFIEA1ILE @sph aplan axiewnshowlifg tAB direcsicles ofew, and
FIG 20 is a perspective view showng a holder- integrated | ens according
to a sec R fResOhehBeabed byl two yokaad;uat or of the present

i nvention. SCRI PTI ON THE PREFERRED EMBODI MENTS

FIG. 15 is a plan view showing the directions of
currents obtained when Ehe tracking drive coils are arranged to
be externally inclined with respect to the magnet;

FIG. 16 is a plan view showing the directions of forces
obtained when the tracking drive coils are arranged to be
externally inclined with respect to the magnet;

FIG. 17 is a plan view showing the directions of
currents and forces obtained when the tracking drive coils are

" arranged to be intérnally inclined with reépect to the magnet;

FIG. 18 is diagrams.to show the directions of magnetic
fluxes obtained when the tracking drive coils are arranged in
parallel to the magnet, in which FIG. 18A is a plan view, and
FIG. 18B is a side view;

FIG. 19 is diagrams to show the directions of magnetic
fluxes obtained when the tracking drive coils are arranged to be
inclined with respect.to the magnet, in which FIG. 192 is a plan
view, and FIG. 19B is a side view; and

FIG. 20 is a perspective view showing a holder-

integrated lens according to a second embodiment of the biaxial



Enbodi'ments of the present invention will be described below with reference
to the acconpanying drawings. FIGS. 3 to 20 show an enbodi ment of the
present invention. The present invention is applied to a biaxial actuator
of an optical pickup device which is preferably used in an optical disk
reproducti on device representing a concrete exanple of an optical disk

- storage device which only reproduces (reads) an information signal by using
a read-only optical disk as an optical recording nmedium Mre specifically,
FIG 3 isactystcapext ithe predestonnvgniidmwd der-integrated .l ens and a bobbin
of a biaxial actuator according to a first enbodi nent of the present
invention, FIG 4 is DESORIPTION OFgHEJPREFERRED iEMBODIMENDSof the hol der -
integrated lens; FIG 5 is a perspective view of a base nenber; FIG 6 is a
perspective vi ew mibddiandlitaxictl thet paesent Flifent/ibrt eviddDber desiceibedor
expl ai ni ng coupl ed portions between the holder-integrated | ens and the

bobbi n; Fb& oW Wit fifttefic@vtdf tAB aptompanyimK draldnigse; FUASEI&E tO is a
bottom vi ew of the optical pickup device. FIG 10 is a perspective view

showi ng azhi LRbw AR Wi EimchtP oY thenptesehetimasiiibrmngeapgeskntenber, a
magnet, and a yoke; FIG 11 is a perspective view showi ng a second exanpl e

of a posi tj 16! i;ﬁ#ﬁ i Op2ag®hl aBEhStor IMRENRIprizad piyRYE;
FIG 12 i Bs'hg&\%leévﬁslfl%w gt}ﬁ?e%g%cpgtae 9 conf?rgurat [ o?pofl FI Gﬁlll; PFI GS.

égi 'e négb§§€i¥é R 10T St v Bkehi QHSQ&' RSpEfEYg dik &@i:irb'k_ma&ieﬁ a
device representing a concrete example of an optical disk
storage device which only reproduces (reads) an information
signal by using a read-only optical disk as an optical recording
medium.

More specifically, FIG. 3 is a perspective view showing

a holder-integrated lens and a bobbin of a biaxial actuator
according to a first embédiment.of the present invention; FIG. 4

" is a central iongitudinal sectional view of the holder-
integrated lens; FIG. 5 is a perspective view of a base member ;
FIG. 6 is a perspective view of the biaxial actuator; FIGS. 7A
to 70D are views for explainihg coupled portions between the
holder-integrated lens and the bobbin; FIG. 8 is a plan view of
an optical pickup-device; and FIG. 9 is a bottom view of the
optical pickup device. FIG. 10 is a perspective view showing a
first example of a positional relationship among a coil member,
a magnet, and a yoke; FIG. 11 is a perspective view showing a

second example of a positional relationship among a coil member,

a magnet, and a yoke; FIG. 12 is a view showing the concrete



and a magnet, currents, magnetic fluxes, and force; FIG 20 is a

per spective view showing a holder-integrated | ens and a bobbin of a biaxial
actuator according to a second enbodi mrent of the present invention. A

bi axi al actuator 21 serving as an optical head drive device of an optical

pi ckup device according to this enbodi mrent, as showmn in FIG 6, conprises a
novabl e portion 23 having an objective lens 22 to be opposed an infornmation
recordi ng surface of an optical disk, a fixing portion 25 for elastically
suppor t i ngohfigurataidre g iGN 123 FRESugh3 supdd taneeviews 208, 24b and a
base nenber 26 to which the fixing portion 25 is fixed. The novable portion
23 of theekpdximinqatelritiiondhips emoayi the esbditidns off accoid remter?, a
hol der 27 for holding the objective |l ens 22, a bobbin 28 coupled to the

hol der 27ahQ RKemadh&w) ahatants) mhgnieideflutew, taniefortegoFls, 20eis a
focus drive coil 29 and tracking drive coils 30a, 30b, serving as coi

nmenbers. Eaels:?éd':eﬁé VPidwBhoAd mynd hbeabsl detegradd tilmsmandbhebpbbinon 23,
as shown I'n G 3 and FIG 4, are formed by integral nolding using a

synt heti c ggegi B; ¥i &1 A HEbraihgses esdedird LnbodenepbEcshepart .
The hol der 27 has a cylindrical |ens sUpport portion 27a, and the objective

l ens 22 c Lyt gl a spherical lens is integrally formed in a 10
tfdh @ SP g y
concave pggé%%%uo$ﬂ¥€% ens support portion 27a. One pair of shoul der

portions 27b, 27bappoLeeli N AR B1t B8re¥hgi 48 4R dptical head drive

device of an oétical pickup device according to this embodiment,
as shown in .FIG. 6, comprises a movable portion 23 having an
objective lens 22 to be opposed.an information recording surface
of an optical disk, a fixing portion 25 for elastically
supporting the movable portién 23 through support members 24a,
24b and a base member 26 to which the fixing portion 25 is
fixed. The movable portion 23 of the biaxial actuator 21 is
" constituted by the objective-lensézz, a hdlder 27 for holding

the objeétive lens 22, a bobbin 28 coupled to the holder 27 to
be integrated with the holder, two types of coils, i.e., a focus
drive coil 29 and tracking drive coils 30a, 30b, serving as coil
members. |

The objective lens 22 and the holder 27 of the movable
portion 23, as shown in FIG. 3 and FIG. 4, are formed by
integral molding using a synthetic resin which can transmit a
laser beam as a single optical part. The holder 27 has a.
cylindrical lens support portion 27a, and the objective lens 22

constituted by an a spherical lens is integrally formed in a

10



di rectiion perpendicular to the optical axis of the objective lens 22 are
formed on the outer peripheral surface of the | ens support portion 27a.
Engagenent pieces 27c, 27C projecting in parallel to each other with a
predeterm ned gap are forned in the rear of the pair of shoul der portions
27b, 27b. In addition, engagenent pins 3la and 31b representing concrete
exanpl es of engagenent projection portions are protorudently and integrally
formed on thé upper and | ower surfaces of each of the engagenent pieces 27c
of the hotoreawy.portdampdr thadlenhesupRRyyaasHion 44231008 1R WhPB1b, 31b
are set on the same axial lines, respectively, and these axial lines are
set to beshonkdér|pdartidns @fFbi,cafbaprejesting: ashjpethi ¢hel entsigde jn a .
hol der-integrated lens 32.is fornmed by the holder 27 and the objective |ens
22. As t heireteiomlperpdrdicadatetoi hhegoptiszhl axis32f tbe okieptivea | ens
material "Zeonex : trademark" available from Japan Synthetic Rubber Co.,

Ltd. can henépp?istk fOimed daomrbe’ outen peartiptesfdln-swafader ofi hhehbses nai n
chain has a norbornene structure and has the following nmerits. That is,
"Zeonex" Bapp&¥€epdetiod i, ! EAGAGkeAECPiedss @Myl 1290t projeteingi in

i nsul ating property, has a small dielectric constant and a snmall dielectric

tangent Oygfa®1¥i Ofo redtdf dthex WAWhf befitédsvetwinedligep breqdermgd and is
not easily changed by a frequency and a tenperature. As anot her

mat eri al , ¢fel PBSr "Bt Sfndlpaid¥ I0FN shohlade skt idadid Al @7br.om t he same Japan

Synt heti ¢ Rubber Co.,licf can be applied. These materials are equal to

each other in In addition, engagement pins 3la and 31b representing
concrete examples of engagement projection portions are
protorudently and integrally formed on the upper and lower
surfaces of each of the engagement pieces 27c of the holder 27.
The upper and lower engagement pins 3la, 3la and 31b, 31b are
set on the same axial lines, respectively, and these axial lines
are set to be parallel to the optical axis of the objective lens

" 22. A holder-integrated lens 32 is formed byjthe holder 27 and
the objective lens 22.

As the material of the holder-integrated lens 32, for
example, a lens material "Zeonex : trademark" available from
Japan Synthetic Rubber Co., Ltd. can be applied. This "Zeonex"
is a polyolefin-based resin whose main chain has a norbornene
structure and has the following merits. That is, "Zeonex" has
"excellent light transmittance, is excellent in electric
insulating property, has a small dielectric constant and a small

dielectric tangent over a wide range of .a low frequency to a

high frequency, and is not easily changed by a frequency and a

11



that the main chains have norbornene structures. However, the materials are
different fromeach other in that "Arton" has a polar group in its side
chain, but the "Zonex" does not have a polar group. The bobbin 28 of the
novabl e portion 23 has a bobbin body 28a having an

al nost-square-cylindrical shape and |left and right engagenent pieces 33a
and 33b representing concrete exanpl es of engagenent receiving portions and
projecting on one surface side of the bobbin body 28a. The left and right
engagenmenttgRRAIALUTSr A8 8BEtHPE BAFRYIAL & LefispARteradRl uphEFOmNd | over
engagenent pieces, respectively, and hence four engagenent pieces 33a and
33b are premademankst aviajlapble| from; khe apgycianan §yoshetda Rebber @k /i n
each of the engagenent pieces 33a and 33b to be opened on a side of the

corr espondittr aragadenappliedce. Thése omtaciads agienegdad sadeddh ety iised
above are respectively engaged with the. engagenent grooves 34. The focus
drive coi |tk sl madnpehaing hawe knoxpaimerne cliducti@esandH@edverprigeent i ng
concrete exanples of coil nmenbers are arranged on the bobbin body 28a of

t he bobbi m&ferials tdiat dif€éeeenti Fsomreacto withem inhehaabbAptbntiyhad #r oper
turns, respectively. Mre specifically, the focus drive coil 29 is wound on

the outer aphgfodlp 3w fikeestfiet SRaDOpHUL Bl "WRmext H3es nét dhaweta on
perpendi cular to the optical axis direction of the objective lens 22 with a
virtual axpel@@rgddudl. to the optical axis as a center. On one side of the
bobbi n body 28a on which :

The bobbin 28 of-the movable portion 23 has a bobbin
body 28a having an almost-square-cylindrical shape and left and
right engagement pieces 33a and 33b representing concrete
examples of engagement receiving portions and projecting on one
surface side of the bobbin body 28a. The left and right
engaéement pieces 33a and 33b are constituted by paifs of upper
and lower engagement pieces, respectively, and hence four

" engagement pieces 33a and 33b are provided totally. A slit-like
engagement groove 34 is formed in each of the engagement pieces
33a and 33b to be opened on a side.of the corresponding
engagement biece. The engagement pins 31la and 31b described
above are respectively engaged with the engagement grooves 34.

The focus drive coil 29 and the pair of tracking drive
coils 30a and 30b representing concrete examples of coil members
are arranged on the bobbin body 28a of the bobbin 28 such that
these coils are wound on the bobbin body at proper turns,
respectively. More specifically, the focus drive coil 29 is

wound on the outer peripheral surface of the bobbin body 28a in

12



t he engagenent pieces 33a and 33b are forned, a part of the focus drive
coil 29 passes between the upper and | ower engagenent pieces 33a (or 33b)
The pair of tracking drive coils 30a and 30b are respectively wound at
corner portions of the bobbin body 28a on which the left and right
engagenent pieces 33a and 33b are fornmed on the outside of the focus drive
coil 29 with virtual axes respectively perpendicular to the optical axis as
centers, respectively. Mre specifically, inside one upper and | ower
engagenent aptldrtect 33a, pxpgndimu liaradli thedepvicabiaxiznsireckdondobetheen
one side on the engagenent piece side and one side al nost perpendicul ar

t hereto. | obifjdetive bedser22ippicth anvilrtuel srisgearaltleli doeshe3bpt388] t he
ot her tracking drive coil 30b is wound between one side on the engagenent
pi ece si deazhd adbeaotdmetes dOmlonesisider pénthe bebb i dioelyo 288hencwehlich

wi ndi ng states of the focus drive coil 29 and the pair of tracking drive

coils 30a #&hd 3ﬁ§a«gmﬂ: Optiddus [BBzbiandbadpy 286 Pormed|0wh partFb@ tle A
magnet 35 is, as shown in FIG 6, arranged on a surface side opposing

internal agbblg APiveOPSiBoR piiscdXbertesl the!dSpdht rfd i1oweaf the optical
axis of the pair of tracking drive coils 30a and 30b. The acting portions

36a, 36a oknhyhAgefaht Qieéégujggu%dyiggg)cqils 30a and 30b are 13 arranged
with a predefermned gap in parallel to each other. The start portions and

the end portions obhkhgaipCyf EFdMeidPidriée aBdishgoRadna AoB raaeki ng drive

coils 30a and 30b ] N
respectively wound at corner portions of the bobbin body 28a on
which the left and right engagement pieces 33a and 33b are
formed on the outside of the focus drive coil 29 with virtual
axes respectively perpendicular to the optical axis as centers,
respectively. More specificaily, inside one upper and lower
engagement pieces 33a, 33a,  one tracking.drive coil 30a is wound
between one side on the engagement piece side and one side

'~ almost perpendicular thereto. .Inside the other upper and lower
engagement pieces 33b, 33b, the other tracking drive coil 30b is
wound between one side on the engagement piece side and the
other side almost perpendicular thereto.

The coil winding states of the focus drive coil 29 and
the pair of tracking drive coils 30a and 30b Qound on the bobbin
body 28a are shown in FIG. 3. A magnet 35 is, as shown in FIG.
6, arranged on a surface side opposing internal actinglportions
36a, 36a extending in the direction of the optical axis of the

pair of tracking drive coils 30a and 30b. The acting portions

36a, 36a of the pair of tracking drive coils 30a and 30b are

13



are wound on hold portions 37a and 37b forned on the bobbin 28. The hold
portions 37a and 37b are forned at a total of four positions, i.e., two

| eft positions and two right positions, as projections extending in a
direction perpendicular to the left and right engagenent pieces 33a and 33b
of the bobbin body 28a near the engagenent pieces. After the coils 29, 30a,
and 30b are wound on the hold portions 37a and 37b, the start portions and
the end portions of the respective coils are wound on four suspension wres
24a and 2#sresgednyitb auppedetemiineds gapndappatehlie) taradhuothex coil s
are fixed by a fixing nmeans such as soldering to be rendered conductive.
Two of the four sTheessaoh poxebomsamhdh2diendr porhibnarofingwt focusot h t he
sides of the holder-integrated lens 32 with a predetermned gap in the up
and down drieet codl ZBeand syisspair wi exa2kdngndr2é eoflsedlzm @nda 30k eri al
excellent in conductivity and having proper flexibility. As the material of

t he suspered wounkdedn2halansoiong @7L%AdP3eb BO6LREA 0dn DEle 2B n 28.
preferably used. However,, another nmetal can be used as a matter of course.

I'n addi ti athe Ridllde poRtabnsf 972 @7 aferToriedode QM tbdtEl |dKecaMi ch are
rendered conductive by m xing nmetal powder in plastic can also be used. In

addi tion, gdaaaidne!, €08s, Ofwd Mo HITRAIY QMBS tRdaridght pz@émhi%ﬂ&, as

backwardly extend on the side opposing the objective |ens 22, are inserted
i nto throyy Jaitasnaf eﬁt@ﬁ&ﬁ?’ﬁ:‘g‘} | QiirdediQ@ind pé2peRYERTaAStd Nend ivd g

menber, and are connected to

and right engagement pieces 33a and 33b of the bobbin body 28a
near the engagement pieces. After the coils 29, 30a, and 30b
are wound on the hold portions 37a and 37b, the start portions
and the end portions of the respective coils are wound on four
suspension wires 24a and 24b serving as support membérs,
independently, so that the coils are fixed by a fixing means
such as soldering to be rendered conductive.

- Two bf the four suspension wires 24a and 24b are each
arranged on both the sides of the holder-integrated lens 32 with
a predetermined gap in the up and down direction. The
suspension wires 24a and 24b are made of a material excellent in
conductivity and having proper flexibility. As the material of
the suspension wires 24a and 24b, for example, phosphor bronze
is preferably used. However, another metal can be used as a

" matter of course. In addition to the metal, for example,
plastic rods.or the like which are rendered conductive by mixing

metal powder in plastic can also be used.

In addition, the other ends of the suspension wires 24a

14



wiring pattern of the printed circuit board by soldering to be fixed
thereto. The printed circuit board 25 is fixed to an actuator base 26
serving as the base nmenber by a fixing menber such as a fixing screw or the
| i ke. The actuator base 26, as shown in FIG 5 or the like, has a base body
26a forned to have a square-frane shape, a fixing portion 26b fornmed such
that the rear half of the base body is bent to be upright, and attachnent
portions 26c¢ continuously fornmed_on both the side portions of the base body

26a. Bot tanche4nthackwarddy exteRdaPn st Siif ORPSANg §Be BBISF LS he
fixing portion 26b of the base body 26a are cut and raised, so that a pair
of yokes Bws &%), 38te dnsenged spposthrough diglesodfer BrERtadpFEBEREY i ned
gap are formed. On a surface, which opposes the outside yoke 38b, of the
i nsi de yobeatBRHfsdrwingpias theyfikuingspember 35ind wye faprectsg ta thsed by
a fixing neans such as an adhesive agent or the Iike. A screw hole 39a for
screw ng wheimg i petasemi rofuithebpaidted cird¢witrdwband tiye soildengngoreild 26b
of the actuator base 26, and an insertion hole 39b, a notched portion 39c,
and posi t f RéA0tHOt S0 40N prifibedr eitoniedboard 85 |isf tEixed tpghn
attachnment portions 26c. A wire receiving plate 41 is sandw ched between
the fixingcpRatbPpadd F1Gdrivang ast edelbase mémisar tbyb@arfdxifgt mehber
integrally fixed. The wire receiving plate 41 is constituted by a plate
material whighaksal Pieidd dored drerhk Uikection, and wire
" The actuator base-26, as shown in FIG. 5 or the like,
has a base body 26a formed to have a square-frame shape, a
fixing portion 26b formed such that the rear half of the base
body is bent to be upright, and attachment portions 26c
continuously formed on both the side portions of the base body
26a. Both the internal and external side edges of a side
opposing the fixing portion 26b of the base body 26a are cut and
- raised, so that a pair of yokes 38a and 38b arranged oppo;ite to
each other with a predetermined gap are formed. On a surface,
which opposes the outside yoke 38b, of the inside yoke 38a of
the ﬁair of yokes 38a and 38b, the magnet 35 is fixed by a
fixing means such as an adhesive agent or the like.
A screw hole 39a for screwing the printed circuit board
25 is formed in the fixing portion 26b of the actuator base 26,
and an insertion hole 39b, a notched portion 39c, and
positioning holes 40a and 40b are formed in the left and right

attachment portions 26c. A wire receiving plate 41 is

sandwiched between the fixing portion 26b and the printed
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receiving portions 4la each having a U shaped section are respectively
formed on both the end portions of the wire receiving plate in the

| ongi tudi nal direction. A silicon-based gel material 42 is held by each of
the wire receiving portions 4la, and the two upper and | ower suspension

W res-24a and the two upper and | ower suspension wires 24b pierce the
silicon- based gel materials 42, respectively. By the viscosity of the
silicon-based gel materials 42, the respective suspension wires 24a (and
24b) are eliasuitabdardBipdt e iptegoaldy efixedi vi ng portions 4la, whereby
I nprovenents in control performances of focus servo and tracking servo are
achi eved. The bi arhal wire ussaiviinchplatg 4lchs aconsititnhest byna pdatexanyl e,
can be easily assenbled by the followi ng manner. As shown in FIG 3, to the
bobbi n 28magewhat hwiiieh f 1 Usondy iine thei LaPérahdiirtectizn, afndt warki ng drive
coils 30a and 30b are wound in advance, the holder-integrated lens 32 in

whi ch t he rabbe¢ihyepbeitors A daeh haviag 27u-ssitaped egrcadion haened is
assenbled. In this case, first, the left and right engagenent sides 27c,

27c of theclpbdelvelyatSrmds Rif Wotdl ¥heneadt pert ivms spmatre hdiveeen the
upper. and | ower engagenent pieces 33a, 33a (or 33b, 33b) arranged on the

left and &%@Qﬁvgﬁﬁggfaegbﬁﬁrhﬁglldﬁgitua%nﬁmOaﬂréétfﬂﬂi ¥ sANd donGhagéd the

upper and | ower e genment pins 16 3la, 31a (or 31b, 31b) are engaged

esport VAP BEHARISE SRS, acor, Bhe uide deveing Blikions
are 4la, and the two upper and lower suspension wires 24a and the

two upper and lower suspension wires 24b pierce the silicon-

based gel materials 42, respectively. By the viscosity of the
silicon-based gel materials 42, the respective suspension wires
24a (and 24b) are.elastically supported by the wire receiving
porﬁions 4la, whereby improveﬁents in control performances of
focus servo and tracking servo are achieved.

The biaxial actuator 21 having such a configuration, for
example, can be easily assémbled by the following manner. As
shown in FIG,.3, to the bobbin 28 on which the focus drive coil
29 and the pair of tracking drive coils 30a and 30b are wound in
advance, the holder-integrated lens 32 in which the objective
lens 22 and the holder 27 are integrally formed is assembled.

In this case, first, the.leftland right engagement sides
27¢c, 27c of the holder 27 are réspectively inserted'into spaces
between the upper and lower engagement pieces 33a, 33a (or 33b,

33b) arranged on the left and right of the bobbin 28, and, as

shown in FIG. 4 and FIG. 7A, the upper and lower engagement pins
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nmel ted by heat to be subjected to caul king 43,so that a | ens- conbi ned
bobbin 44 is constituted. By using an adhesive agent in place of the
caul ki ng 43, the engagenent pins 3la and 31b nay be adhered to the
engagenent pieces 33a and 33b, so that the | ens-conbi ned bobbin 44 may be
constituted. In this manner, although a sinple structure is used, the

hol der-integrated | ens 32 and the bobbin 28 are reliably and firmy coupl ed
to each other, so that the |ens-conbined bobbin 44 having high rigidity as
a whol e c3hape3imnigmaditmedlbTharei gngsgrd sfithh&heyyppasi aRdWPERY 243 and
24b are overl apped on the four hold portions 37a and 37b of the | ens-

conbi ned enpagement; pilecest 388,pdBai (PE I tIAP)endegpectdvielyt the focus
drive coils 29, 30a, and 30b are independently wound on the suspension

W res 24aThare@fter,Thhesttdpt epdst ofnsharengagement pdnsi dha andt Bibfakes
drive coils 29, 30a, and 30b are joined to the suspension wires 24a and 24b
by using meltead gy Mesats toube sabjettedi tg cauliing i48g sbothak ahdefisee end
si des of the suspension w res 24a and 24b. Thereafter, the other end sides

of the suspRPsShEd MBS A igndondhitutedaud dsimgasen bldhesdghet agemtr e
receiving portions 4l1la, and the other end portions are fixed to the printed

circuit bQﬁrglé’ée byt Ui ¢aulfkiinigng3peens engdgertent’ pinssalldeandg3oh hiae
| i ke. The silicon-based gel materials 42 are filled in the recessed

portions gb hHRe¥ed Ord &R \UnfagefiehtOpseddd, 33 tafdrIZnnsoneaatt Bhef i xed
ends of the suspension wres
lens-combined bobbin 44 may be constituted.

In this manner, although a simple structure is used, the
holder-integrated lens 32 and the bobbin 28 are reliably and
firmly coupled to.each other, so that the lens-combined bobbin
44 having high rigidity as a whole can be manufactured.

- The tip ends of the suspension wires 24a and 24b are
overlapped on the four hold portions 37a and 37b of the lens-

" combined bobbih 44, the start portions and the end portions of
the focus drive coils 29, 30a, and 30b are independently wound
on the suspension wires 24a and 24b. The start portions and the
end portions of the focus drive coils 29, 30a, and 30b are
joined to the suspension wires 24a and 24b by using a fixing
means such as soldering or the like to fix fhe free end sides of
the suspension wires 24a and 24b.

Thereafter, the other end sides of the suspension wires
24a and 24b are caused to pass through the wire receiving

portions 4la, and the other end portions are fixed to the

printed circuit board 25 by using a fixing means such as
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24a and 24b are el astically supported by the silicon-based gel materials
42. In this manner, the biaxial actuator 21 according to this enbodi nent
manuf act ured. The bi axi al actuator 21 having the configuration described

above,

for exanple, as shown in FIG 8 and FIG 9, can be used as an

objective lens drive device 50 of an optical pickup device 51 used as a
di sk drive 50 device of a disk player. The disk drive device 50 is
constituted by an optical pickup device 51 serving as an optical bl ock,
chassi s 58olderimyadt ytheiddde.i nFhehsidpcrpabased @gl qateddads 44 arek
rotation drive mechanism 53 nounted on the chassis 52,and the |like. The
optical pifdilpddeni the Hedumsel Hantdonss of5thenwite i BRcRIPIEMG POTEAERSt hat
the slide base can approach and | eave fromthe disk rotation drive
nmechani sma33, and pbetbomimdamathentfixedl endsnofintizel suspdnsisin wdrbase 54.
In addition, in the slide base 54, an optical system nmechani sm having a
seni conduQiar ahdsesb S£s Vélustically ghippoatedebyf the esilicorg-baseds gelbeam
and a photo detector or the like for receiving a | aser beamreflected by

di sk are ippcerRaiatgd, The @pfd GRinnedt,htbe biaxoali setusted @b elccording

opti cal

system nmechani smis guided on a side of the objective |lens 22

exposed oRd ke igUEhBOAiAént NEs ShdrfiprdiAsecat. 18 The bi axi al actuat or

having the objective Iens 22 is covered with a cover nenber 55 attached to
the slide base 54pnang;3Ri QPeREATatby IO RRA ngPthes pendigardvidme objective

Ien§ 22

described above, for example, as shown in FIG. 8 and FIG. 9, can
be used as an objective lens drive device 50 of an optical
pickup device 51 uséd as a disk drive 50 device of a disk
player. The disk drive device 50 is constituted by an optical
pickup'device 51 serving as an optical block, a chassis 52 for
movébly supporting the optical pickup device 51, a disk rotation
drive mechanism 53 mounted on the chassis 52;and £hé like.

The optical pickup device 51 has a slide base 54 which
is supported such that the slide base can approach and leave
from the disk rotation drive mechanism 53, and the biaxial
actuator 21 is mounted on the slide base 54. 1In addition, in
the slide base 54, an optical system mechanism having a
semiconductor laser, serving as a light source, for emitting a
laser beam and a photo detector or the like for receiving a
laser beam reflected by a.disk are-ihgorporated. The optical
path of the optical system of the optical system mechanism is
guided on a side of the objective lens 22 exposed on the surface

of the slide base 54.

18
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Is formed in the upper-surface portion of the cover nenber 55. The
informati on recordi ng surface of an optical disk is caused to oppose the
obj ective |l ens 22 exposed fromthe opening wi ndow 55a, and a | aser beam
converged by the objective lens 22 is irradiated on the information
recordi ng surface. A pair of support arnms 56 each having a through hole are
arranged with a predeterm ned gap on one side portion of the slide base 54,
and a guide arm 57 having a guide groove having an al most U shape_ is, fornmed
on the other sidéhgohiagialaactaaray %%rW%glh%QbDQCFWé%r%%’éﬁ i %% 0% he

t hrough holes of the pair of support arns 56, and a gui de shaft 59 arranged
i n paral | ebvared hitheadicoyescmemben§3 @achadnsor the shidetbrRsquidre groove
of the guide arm57. A screw engagenent nenber 60 is neshed with the

f eedi ng samdvars ofening dndewn55aeccermgapanding t&6thendbjeetive elpns 22
engagenent nmenber 60 is fixed to the slide base 54. The feeding screw shaft
58 i s conjecferidd im frhedupperssarféce tporign ofg¢che covertmemberciani sm 61
at the proxinmal end portion of the feeding screw shaft such that power can

be transnihé efthfovikhtieh decvedingcsupfaddeof aariopginalodisk is cawsmdri tted
to the feeding screw shaft to rotatably drive the feeding screw shaft,

t hereby npyi gpdde ld Edjertiveile®r 22 léxposeapairion ehkl pperinewimipwn t he
di rections of Tforward/ backward rotations of the feeding screw shaft 58, the

OPE: 'kﬁ al psskupagieVvd Caadelr ibeafiD¥edvefgedChy dilie Wb jettiveallehbe2ppis cal
’ ’ irradiated on the information recording surface. '

A pair of support arms 56 each having a through hole are
arranged with a predetermined gap on one side portion of the
slide base 54, and a guide arm 57 having a guide groove having
.an almost U shape is formed on the other side portion. A
feeding screw shaft 58 is inserted into the through holes of the
pair of support arms 56, and a guide shaft 59 arranged in |

'.parailel to the feeding screw shaft 58 is inserted into the
guide groove of the guide arm 57. A screw engagement member 60
is meshed with the feeding screw shaft 58 between the support
arms 56, and the screw engagément member 60 is fixed to the
slide base 54.

The feeding screw shaft 58 is connected to a feeding
motor 62 through a gear reduction mechanism 61 at the proximal
end portion of the feeding screw shaft such that power can be
transmitted, and the drive force of the feeding motor 62 is

transmitted to the feeding screw shaft to rotatably drive the

feeding screw shaft, thereby moving the slide base 54. More
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devi ce approaches and | eaves fromthe disk rotation drive mechani sm53. The
di sk rotation drive mechanism53 is constituted by a spindle notor 63 fixed
to the chassis 52, a disk table 64 fixed to the rotating shaft of the
spindle notor 63, and the |ike. Wen the optical pickup device 51 is noved
fromthe inner periphery to the outer periphery of the information
recordi ng surface of an optical disk chucked on the disk table 64, an

i nformation s recorded jn advance qn the information recordi ng surface

L gnal . :

i s read. ?H@c%rgb%]chér QGeRaAALNG: PR $HLaALERCEIORS L FBEWATH P8 dused i n
the optical pickup device 51 or the like may select confjigurations as shown
in FIG 18otatipes ab the kepding serewuphaft 38, (e MRb4GALl BACKEPor shown
in FIG 10 represents the relationships of a pair of yokes 72a and 72b
arranged Bevpeeablels tmovadintsveh direciipnsdthat thedpfisalapiskapt 73
fixed on the inner surface of one yoke 72a, a focus drive coil 74 |oosely
fitted ondewdceoappr@acheas iam tleavesgfeom/g8headiskh retiatisn tdrdsie ng dri ve
coils 75a and 75b arranged on one side of the focus drive coil 74. The pair
of yokes ®W2ahanilsm?®3are constituted by a yoke nenber having a U shape
opened upwardly. The pair of tracking drive coils 75a and 75b are 20
hori zontal | y arrampeddiskthetstion frive aechaaisindd3ois tdwndnitircety ibye acoi |
74 interposed between both the yokes 72a and 72b. In the magnetic circuit
71 descri bpdnabevmoton 63 deixdd to the chassis 52, a disk table 64 fixed

to the rotating shaft of the spindlé motor 63, and the like.

When the optical. pickup device 51 is moved from the inner

periphery to the outer periphery of the information recording
surface of an optical disk chucked on the disk table 64, an
information signal recorded in advance on the information

recording surface is read.

The magnetic circuit configuration of the biaxial

" actuator used in the optical pickup device 51 or the like may
select configurations as shown in FIG. 10 to FIG. 19. A

magnetic circuit 71 of the biaxial actuatof shown in FIG. 10
represents the relationships of a pair of yokes 72a and 72b
arranged in parallel to each other with a predetermined gap, a
magnet 73 fixed on the inner surface of one yoke 72a, a focus

drive coil 74 loosely fitted on the yoke 72a having the magnet

73, and a pair of tracking drive coils 75a and 75b arranged on

one side of the focus drive coil 74. The pair of yokes 72a and

72b are constituted by a yoke member having a U shape opened

upwardly. The pair of tracking drive coils 75a and 75b are
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obtain thrusts in an arrow X direction (tracking direction) and an arrow Z
direction (focus direction), the focus drive coil 74 and the pair of
tracking drive coils 75a and 75b are used. In this case, only internal
portions S, S, which are parallel to the longitudinal direction of the
magnet 73, of the tracking drive coils 75a and 75b can generate a required
X-direction thrust Fx in the pair of tracking drive coils 75a and 75b, as
shown in FIGS. 13A and 13B. Magnetic fluxes Ta and Tb flow in the

above- nent imEcopkial 19f arrangedgonirihee samd plane afido#ébside dif adté dicgcus

I ndi cated by arrows respectively as shown in FIG 11C. As a result, when
currents | aimivé icoifll 0w intéhposed dpdtwaernfboth e ybkes T2a Ffd 730D, on
external portions U, U opposing the internal portions S, S, the X conmponent

toward X direction mnahehgayneeiposentui ®vEr desctibed abovéacin ngrder o
direction perpendicular to the X conponent) of a nagnetic flux generated by

the magnet obtadire theRsesehhednagry¥oetOrdireitidn qerdakang dikederpectdnel y.
The X and Y conponents of a force generated by the magnetic flux are

obt ai ned asayy eirw GUILbbteen Fpradds Feh rdeidd)0r @nel FolBY 8fi¢eNsdderag

that since the vector quantities Fa and Fd have reverse conmponents in the X

di rection widd dis CEER S ¥f§&9in§;@§‘}éi€én%b dab@ 95p2af®idsdd! Usin the

vector quantities acto reducing the thrust. Wth respect to

]‘jgfe{_hgo{ ;i%aféagn da%ﬁl&oi‘ﬁEePﬂaiiE&ﬁf&nﬁ Pargl il chOa¥edbassiion xcept
the longitudinal direction of the magnet 73, of the tracking
drive coils 75a and 75b can generate a required X-direction
thrust Fx in the pair of tfacking drive coils 75a and 75b, as
shown in FIGS. 13A and 13B.

Magnetic fluxes Ta and Tb flow in the above-mentioned
pair of tracking drive coils 75a and 75b in directions indicated
by arrows respectively as shown in FIG. 11C. As a reéult, when

- currents-ia and ib flow in the direction of arrows shown in FIG.
13D, on external portions U, U opposing the internal portioms S,
S, the X component toward X direction and the ¥ componen£ toward
Y direction (acting in a direction perpendicular to the X
component) of a magnetic flux generated by the magnet 73 are
represented as vector quantities Va and vd, respectively. The X
and Y components of a force generated by the magnetic flux are
obtained as vector quantities Fa and Fd. Therefore, it may be
considered that since the vector quantities Fa and Fd have

reverse components in the X direction with respect to vector

quantities Fb and Fc of a main thrust, the vector quantities are
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external portions S, S and U, U of the pair of tracking drive coils 75a and
75b parallel to Z direction, as shown in FIG 14B, forces Fe and Ff are
respectively generated by nmagnetic fluxes Ve and Vf acting as-shown in FIG
14A. By the forces Fa, Fb, Fe, and Ff, a rotation nonent Ma having the
center of gravity of the magnetic circuit 71 as the center is generated. As
a result, the balance of the magnetic thrusts of both the drive coils 74,
75a, and 75b and the position of the center of gravity cannot be easily

adj ust ed. fRgteORer abr edupitng thenddaist-ci rcuit havi ng one.magnet 73 is
used, the size of the magnet is limted, and an obtained thrust is al so
limted. For thisWithsoespect ey uppeoporddond Qha@ amd lowemtparkignsficul t
to be increased. Therefore, in the nmagnetic circuit 71 of this type, when
the thrus®R,bR phrakighetocX cdimrdttions exeeptf forebhe Intestnaidn and FI G 14C,
anot her magnet 76 is used on the side of the opposite yokes, magnetic

fl uxes fl| extegnal pbetisher$als pmd iny Uf ther paiedof eckdnkite drdgeet 76,
and the magnetic flux densities of the internal portions S, S are

i ncreased,codQst hah hha ¥5bUpdraXielbed cddizeediof)) ddesdwerihand. agBshown
in FIG 11, according to a magnetic circuit 77 having a configuration in

whi ch t he figdicesOfret BAGKIFAJats | Mes i divyelya gaRdrdbdd a5 madristgier fluxee
i nclined 22 internally to surround the magnet 73 to provide a magnetic

circuit, ivie andPQFSaBtengOas Eieme ihermesiluaonel Thecisteds afa l W paer, of
tracking drive coils 75a and 75b, inprove production ]
and Ff, a rotation moment Ma having the center of gravity of the
magnetic circuit 71 as the center is generated. As a result,
the balance of the magnetic thrusts of both the drive coils 74,
75a, and 75b and the position of the center of gravity cannot be
easily adjusted. Furthermore, when a magnetic circuit having
one ﬁagnet 73 is used, the size of the magnet is limited, and an
obtained thrust is also limited; For this reason, it may be
"considered that the thrust is difficult to be increased.

Therefore, in the magnetic circuit 71 of this type, when
the thrust by the magnetic circuit'is insufficient, as shown in
FIG. 14C, another magnet 76 is used 6n the side of the opposite
yokes, magnetic fluxes flowing in the external portions U, U are
reduced by the magnet 76, and the magnetic flux densities of the
internal portions S, S are increased, so that the thrust can be
increased.

On the other hand, as shown in FIG. 11, according to a

magnetic circuit 77 having a configuration in which the pair of

tracking drive coils 75a and 75b are arranged to be inclined
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ef ficiency of the wi nding process achieved by nmaking it possible to
directly wind coils on the bobbin, and to present autonmation. Further, such
an effect to inprove an el ectromagnetic conversion rate achi eved by an

i ncrease in nunber of selectable coil materials, and narrowing a |line shape
can be obtained. As shown in FIG 12, it may be possible that the

I nclination direction of the pair of tracking drive coils 75a and 75b is
arranged on the ogp05|te side of the nmagnet 73. In this case, simlar to

t he confi govtt@rngdlyhsensnrreyums]l the magnedcddesoppseyiie a H%'?égQQfé-OpOS| ti onal
precision of the pair of tracking drive coils 75a, 75b is inproved and the
coi | s can digatiirtgctilty igoposs tble Heo bigigriave wher pbgitimﬂnahrpmdiﬁﬁtort ft t he
production efficiency such as the coil w nding process or the like is

i nproved ddre lpaiohodi nedckingtdrive aseils ¥Saf bodi A§bdi imptown pmddudicod and
Y conponents of the magnetic fluxes in the tracking drive coils 75a and 75b
becone ar reffichientys bfwihe nwihdind prosess raehiktvedt by sakimg M ddosithilen
conponents of forces generated at an J portion, a K portion, an L portion,

and an M peJ tdideceflyt kenlr a6kigdonirthe bubibin,728dand phds&re cramatsivawn in
FIG 16. Thus, it may be considered that the main thrust F includes

anot her tm‘u@&nemd schCyfll EELE66EPES ;;ﬂixféecatneélbetkbﬁagﬁdtwc&mrus%n
In this manner, the thrust becones difficult to be increased, and a

rotation rEmRNtadyl e B? aﬁelﬁ@fé@ée ofn Guiibelry o2 sbliiecbaBXe akoBrt Uat or
with the magnetic circuil 77 as
materials, and narrowing a line shape can be obtained.

As shown in FIG. 12, it may be possible that the
inclination direction of the pair of tracking drive coils 75a
and 75b is arrénged on the opposite side of the magnet 73. In
this case, similar to the configuration shown in FIG. 11, it
becoﬁes possible that the positional precision of the pair of
tracking drive coils 75a, 75b is improved &nd the coils can be

' directly'wound on the bobbin, wherebj such an effect that the
production efficiency such as the coil winding process or the
like is improved can be qbtained. In this cése; the flowing
directions of the X and Y components of the magnetic fluxes in
the tracking drive coils 75a aﬁd 75b become arrows T as shown in
FIG. 15. As a result, the X- and Y-direction components of
forces generated at an J portion, a K portion, an L portion, and
an M portion of the tracking drive coils 75a and 75b become as
shown iﬁ FIG. 16. Thus, it may be considered that the main
thrust Fj includes another thrust and a reverse component

directed to the X direction.
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center is generated by reverse thrusts F1, Fk, and Fm Thus, it nmay be
consi dered that the bal ance of the magnetic thrusts of the focus drive coi
74 and the pair of tracking drive coils 75a and 75b and the position of the
center of gravity beconmes difficult to be adjusted. Therefore, according to
the first enbodi ment of the present invention, by enploying the magnetic
circuit having the configuration showmn in FIG 11, the biaxial actuator 21
is constituted such that the pair of tracking drive coils 30a and 30b are
arranged to be i n&Ri §B&StBARPRL nlehf thymsy; becgmeshdihf ik &° $e and hence
the i nprovenent of the characteristics as the biaxial actuator is achieved.
| n gener alncrasgdgnandcafresablel mamentadibehavingstbevyrenta @f grexisid
18B, are emitted fromthe N pole and returned to the S pole. Wen a magnet
80 is att&fhsbet biardaloket@atoniwith dbe magbetigichesint % Assihee, the
flows of magnetic fluxes in a-space around the magnet 80 are slightly

i nf | uencedebnygerhdsygeperaoed oy , raversendierustst FlixeBk arand eftmw ndthufsr, okt he
rear side of the magnet 80 to the yoke 8la. In this case, as shown in FIGS.
19A and 198y bepeonsthfieredckhaty the \balamdes of2ghantagét xr echmdstrsnalfl y
inclined to the magnet 80 on the nagnet 80 side, i.e., to cover the nagnet
80, 24  thedfozassheiwei dofl G4 lahd tihe tpadekofigtdackeng adit drd 2idrd 782b

are arranged at positions where nagnetic fluxes flowin portions P in
paral l el tandt "SbYaadi $hel posiit torredihaihe identtels oiayragiticbecomes
difficult to be adjusted.

Therefore, according to the first embodiment of the
present invention, by employing the magnetic circuit having the
configuration shown in FIG. 11, the biaxial actuator 21 is
constituted such that the pair of tracking drive coils 30a and
30b are arranged to be inclined to the magnet 35 side as shown
in FIG. 6, and hencé the improvement of the characteristics as

" the biaxial actuator is achieved.

In general, the magnetic fluxes of one magnet, as shown
in FIGS. 18A.and 18B, ére.emitted from the N pole and returned
to the S pole. When a magnet 80 is attached to one yoke 8la of
a yoke member 81 having a U shape, the flows of magnetic fluxes
in a space around the magnet 80 are slightly influenced by the |
yoke. However, the.magnetic fluxes are returned from the rear
side of the magnet 80 to the yoke 8la.

In this case, as shown in FIGS. 19A and 19B, a pair of

tracking drive coils 82a and 82b are internally inclined to the

magnet 80 on the magnet 80 side, i.e., to cover the magnet 80,
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conponients of forces having the sane direction as that of forces of
portions N of main thrust generating portions can be obtai ned. Wen the
portions P are only arranged around points where nagnetic fluxes flowin
the portions Pin parallel to the Y axis, thrusts having the conmponents of
forces having the sane direction as that of forces of portions N of main
thrust generating portions can be obtained. Simlarly, wth respect to
portions Ca and Cb, by magnetic fluxes flow ng as shown_in FIGS.  19A and

19B, thr vatd, REishpwThdncEkFendhe sthe Pragient drivg FRé1S P2 AR H4BN as
that of forces of portions N of main thrust generating portions can be

obt ai ned. ayraxranget|aty posisionsuvhere meagnetig Fduresnfdovwt ke POEEIQNR
drive coil is only an about portion occupying 1/4 of the coil. However, as
in the fiPsinepdaliledntto tthe Faaxkisf tImckiism ménmnes,cbhrysigshaningdtherr e
inclined to the magnet 80 side, and the positions of the portions P are
arranged ecmpounkmpos i fdrees hagisgi thél sams dimsetionpasakthat ob forces
axis, so that thrusts can be obtained on the entire circunference of the
tracki ng 6fi pereions MAE addnSZhrushegéhersting podtdonst canrdenari |y

i ncreased. In addition, as showmn in FIG 17, the rotation nonent having the

center of optayhéd. ofWlidie dhedpoditidakunt are asnlheardangedc ambandcpoimes
reduced as conpared with FIGS. 14A and 14B and FI G 16. Therefore,

posi ti onayhdi& PhagedEit SF1kixdshE1p@ inothér poktih«E il pairbdl82atanth&2b in
the Y direction hardly
Y axis, thrusts having the components of forces having the same
direction as that of forces of portions N of main thrust
generating portions can be obtained. Similarlj, with respect to
portions Oa and Ob, by magnetic fluxes flowing as shown in FIGS.
19A and 19B, thrusts having the components of forces having the
samé direction as that of forces of portions N.of main thrust
generating portions can be obtaiﬁed.

Conventionally, the thrust génerating portion of the
tracking drive coil is only an about portion occupying 1/4 of
the coil. However, as in the firs£ embodiment, the pair of
tracking drive.coils 82a and 82b are inclined to the magnet 80
side, and the positions of the portions P are arranged around
points where magnétic fluxes flow in parallel t6 the Y axis, so
that thrusts can be obtained on the entire circumference of the

_tracking drive coils 82a and 82b. The thrusts can be
extraordinarily increased.

In addition, as shown in FIG. 17, the rotation moment

having the center of gravity of the biaxial actuator as the
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I nfluence the position of the center of gravity of the biaxial actuator.
The bal ance of the respective nagnetic thrusts and the position of the
center of gravity can be easily adjusted. Wien the bobbin on which the
focus drive coil and the pair of tracking drive coils are directly wound is
made to have the configuration showmn in FIG 3, its mechanical strength

I ncreases. Further, when it is made to have a structure for attaching a

suspensi on, .a bobbin for .only winding is. nat.c it d u hal f
struct ur EHLYHE; DL §?dHEFéa?‘%rc%“¥qPIE?éi oy %&%édﬁgsaﬁgrtﬁﬁq a part
for holding a | ens need not be excessively elongated tqQ obtain, an attaching
mechani sf{1G rkducThexefprsy seoditiopal Adisplacements 0t FBR PRLY qut hin
the lateral width direction can be achi eved. In_addition, when the
hol der - i nteaplking] drdve sedlsh82aoned rB2R clisdher Ft dArpesireabar@lfier, by
changi ng not only the shape of the bobbin but also the material of the
bobbi n orinflkuenasy thiee pogationcofrthe tsentere afalgxavd tys ofhehe ehiax ik
gravity can be adjusted. The degree of freedom of the adjustnent can be
wi dened. astwatasul tThey dallancenefi the cxespaativearegnebici khanahecardn be
suppressed. In addition, by separating the holder-integrated |lens fromthe
bobbi n, athetpecitient gfotheonentern sfisgeasiton csinr decgashadyf adjedted. t he
bobbi n side. Wien a |iquid-crystal polynmer 26 havi ng sol deri ng heat
resistance i s usewhers thee bobbdni ah ehithetihebfocus tdrveuspddsaod the be
attached by sol dering such that the suspension is wound on the attachnent
portion. p&in ¢Esidtdcking drive coils are directly wound is made to have
the configuration shown in FIG. 3, its mechanical strength
increases. Further, when it is made to have a structure for
attaching a suspension, a bobbin for only winding is not
constituted, but a half structure of the biaxial actuator can be
constituted. As a result, a part for holding a lens need not be
excessively elongated to obtain an attaching mechanism, a
- reduction in size of the parts and a reduction in length in the
lateral width direction can be achieved. 1In addition, when the
holder-integfated lens and the bobbin are separated from each
other, by changing not only.the shape of the bobbin but also the
material of the bobbin or changing the specific gravity, the
balance of the center of gravity can be adjusted. The degree of
freedom of the adjustment can be widened. As a result,
variations in resonance caused by imbalance can be suppressed.
In addition, by separating the holder-integrated lens

from the bobbin, an attachment portion of a suspension wire can

be formed on the bobbin side. When a liquid-crystal polymer
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anot her part such as a pin or the like for winding is not necessary, a
reduction in cost and a reduction in nunber of parts can be achi eved. When
the angles of all the wi nding portions of the tracking drive coils are set
to be 90[err] with respect to the winding angles, and the tracking drive
coils are directly wound, aligned wi nding can be performed. Variations in
bi axi al characteristics and variations in outer dinension after w nding can
be suppressed. FIG_ 20 shows another or second enbodi nent of the biaxia

act uat or RaGEigiseddesingehpatsERcishaReR | bh.usad @si $hei matgriatiehihe 82, a
hol der 83 integrated with an objective lens 22 is fornmed in the formof a
frane, a peokhindrihee suspensionnganr bekattpehed oyc soldegiaganaucBsbha®mund

wi t hout a bobbin are attached in the frame of the holder 83, so that a

| ens- i ntehe atwspdndicder i86wosndoont that attadimantporitdes.87260a reswkthi ng
the tip ends of suspension wires are fornmed at two |l eft positions and two
ri ght posathotirsr part suzht asab pfinfonrtpeslikenfomwindéngolideno83. Wen the
| ens-integrated holder 86 is constituted as descri bed above, in addition to

t he advaniegessady ! e reduetdioantindessti aed abmdnction davhembet pfirts can
be reduced, and an attachnent error can be reduced. 27 As has been-

descri bedpapey ecar e RichS@Fed.NVRRAEhOBheSanglesd idf t23d tthet kéndithgdi nent s
descri bed above. For exanple, in each of the enbodi nents descri bed above,
an opticapoPtfd of the tracking drive coils are set to be 90° with
respect to the winding angles, and the tracking drive coils are
directly wound, aligned winding can be performed. Variations in
biaxial characteristics and variations in outer dimension after
winding can be suppressed.
FIG. 20 shows another or second embodiment of the
.biaxial actuator according to the present invention. In this
biaxial actuator 82, aihdlder 83 integréted with an objective
" lens 22 is formed in the form of a frame, a focus drive coil 84
and tracking drive coils 85a and 85b wound without a bobbin are
'attached in the frame of.the holder 83, so that a lens-
integrated holder 86 is constituted. ‘Hold portions 87 for
attaching the tip ends of suspension wires are formed at two
left positions and two right positions, i.e., a total of four
positions on the holder 83.
When the lens-integrated holder 86 is constituted as
described above, in additioh to the advantages of the embodiment

described above, the number of'parts can be reduced, and an

attachment error can be reduced.
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devicé used in an optical disk reproducing device using a read- only
optical disk as an information recording nedium and a bi axial actuator used
in the optical pickup device have been descri bed. However, the present

i nvention can be applied to an optical pickup device, using an optical disk
as an optical recording nmedium for both recording and reproducing and a

bi axi al actuator for the optical pickup device, or are record- only optical
pi ckup device and a_ biaxial actuator_ for the optical gicku devi ce as a
matter of cour seAs| RaghBeenRpdRFeeiad ARGV pEheaBESReN Y LI B Wierein a
structure using a wire-support nethod is used as the structure of a Rhiaxi al
act uat or nieds Lisdwedeter thedcembedimants gesezibed pabove netERyd afRPRde udBd,
and a hinge nethod in which the Iink nmechanismand the rotating portion of
a hi nge @ashmdetbe embodiments desnnibes, ahgvel ashiepticalo BIR t a
novabl e portion and anot her configuration can also be applied. In addition,
t he fol | clewigrec askdginaanocopeirakldicsk aepreducihgt dewice msing gemead-
recessed portion is formed in the holder-integrated | ens, and an engagenent
recessed quiyt ioptienajadédkwas han hin fomumedeionn record$ng dngditum amdofa t he

hol der-integrated lens is formed in the bobbin. In addition, in place of
wi ndi ng asidsialprEictuadogoubedeibetise raptialado phekupedeviise deswe iHe=th above,
t he 28 present invention can be changed w thout departing fromthe
Epi rit | anrdbsaRf HbRelraY gntheprésedndinventidascan bl afplied ito tame

i axi al actuator

optical pickup device, using an optical disk as an obtical
recording medium, for both recording and reproducing and a
biaxial actuator for the optical pickup device, or are record-
only optical pickup device and a biaxial actuator for the
optical pickup device as a matter of course.
In the embodiments described above, an example wherein a
étfucture using a wire-support methbd is used as thé structure
"of a biaxial actuator has been described. However, a leaf-
spring method may be used, and a hinge method in which the link
meéhanism and the rotating portion of a hinge are made of a
synthetic reéin having elasticity to support a movable portion
and another configuration can also be applied. In addition, the
following configuration can also be used. That is, an
engagement recessed portion is formed in the holder-integrated
lens, and an engagement recessed portion engaged with the
engagement recessed portion of the holder-integrated lens is
formed in the bobbin. In addition, in place of winding coils,

printed coil members may also be used. As described above, the
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according to the present invention, an advantage that a holder- integrated
| ens obtained by integrating an objective |lens and a hol der with each other
can be constituted such that the holder- integrated lens is nolded by a
synthetic resin which can transmt a | aser beam can be achi eved. Having
described preferred enbodi nents of the present invention with reference to
the acconpanying drawings, it is to be understood that the present
invention is not |imted to the above-nentjoned enbodi ments and hhat
vari ous cBERSRRt sHVeRidian Can 58sChanged witheut fdenaditdng B¥FOoBnED8Ki |1 ed in
the art without departing fromthe spirit or scope of the present invention
as defi nedpinit rndpronte®ictieminvegtionywhat is clained is: 1. A biaxial
actuator, characterized by conprising: an optical part in which an

obj ective | ens fohschaycrepmylesdribed pbaweenint ok fhimrial aghuadedrce to
be irradiated on an information recording surface of an optical recording
medi um andcachdingrt@othie Erement deseobian, oan cadyantiggeerthadf at heldBfecti ve
|l ens are integrally noded by using a synthetic resin which can transmt the
| aser beafdnteggatéd nDens eshtaimeddyt integhating den ghjadtdivepdewnisdeadi a t he
optical part; and a magnetic flux generating neans for generating a

magnet i ¢ hbldetowithecash lothbr chrnbibaxcehsadtutedrswrir arhditnd:-heo holldiem-1;

integrated lens is molded by a synthetic resin which can
transmit a laser beam can be achieved. |

Having described preferred embodiments of the present
invention with reference to the_accompanying drawings, it is to
be understood that the present invention is not limited to the
above-mentioned embodiments and that various changes and
modifications can be effected therein by one skilled in the art
- without depérfing from the spirit or scope of the present

- invention as defined in the appended claims.
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characterized in that the synthetic resin is a polyol efin-based resin whose
mai n chain has a norbornené structure. 3. A biaxial actuator as clained in
claim1l1, characterized in that the hol der portion conprises a projection
portion extended in a direction perpendicular to an optical axis of the
objective lens. 4. A biaxial actuator as clained in claim3, characterized
by further conprising a bobbin to which the coil is attached, wherein the
projection portion has a coupling portion to be coupled to t he bobbi n
attached Vihat tise cdeimedsisa bi axial actuator as claimed.in claim 4,
characterized in that to the bobbin there are attached a focus drive coi
wound on an axis para®l biiagdaknacpuater, stiarasterigedbbycermprisingas a
center, and first and second tracking drive coils respectively wound on
first and second aesptichlppaptnincwihich tan tobdegptivealensi foms centers. 6.
A bi axial actuator as clainmed in claim5, characterized in that the bobbin
has an operunvernydimnig anlapepebeam ¢mitatede|friom Ghaighti saliresito die t he

obj ective lens, the magnetic flux generating neans is inserted into the

openi ng pOIr.tﬂamat@ad onhanf ihsbraaei se osubridimekisagfdee ver can | gptatenlar r anged
to be inclined so as to surround the magnetic flux generating neans.
recording medium and a holder portion provided on an outer
periphery of the objective lens are integrally moded by using a
synthetic resin which can transmit the 1éser beam;

a coil mounted on a part of the holder portion provided
in the optical part; énd

a magnetic flux generating means for generating a
magnetic flux for the coil.

| 2. A biaxial actuator according to claim 1,

characterized in that the synthetic resin is a
polyolefin-based resin whose main chain has'a norbornene
structure.

3. A biaxial actuator as claimed in claim 1,
characterized in that the holder portion comprises a projection
portion extended in a direction perpendicular to an optical axis
of the objective lens.

4. A biaxial actuator as claimed in claim 3,
characterized by further comprising a bobbin to which the coil
is attached, wherein the projection portion has a coupling

portion to be coupled to the bobbin attached with the coil.

5. A biaxial actuator as claimed in claim 4,
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7. A biaxial actuator as clainmed in claim4, characterized in that an
engagi ng projection portion is provided on one of the projection portion
and t he bobbin, and an engagi ng concave portion to be engaged with the
engagi ng projection portion is provided on the other thereof, wherein after
t he engagi ng projection portion and the engagi ng concave portion are
engaged, a tip end of the engaging projection portion is caul ked to thereby
couple the optical part and the bobbin. 8. A biaxial actuator as clained in
claim 4, characterized im thah an engaging projection portion is provided
on one of the projection portion and the bobbin, and an engagi ng concave
portion to be eng&getheibobhir thergiarg ptopebedon frguy dlrive geddi ded on
the other thereof, wherein the engaging projection portion and the engagi ng
concave pewocundnonr anecaxibsephiallel ddhani optagahtaxids of Whexiohbjeativeat or as
claimed in claim4, characterized in that the bobbin is supported by a
pluralitylehsmasab wénesr gaadd havi ng a conductive property to be novable in
a focus direction and a tracking direction. 10. An optical part,

characterized in ighakt andobecsnd verdaking dirivenyeils Ngespddsiate liyeamund
emtted froma light source to be irradiated on an information recording

surface ofopaFieBtli 6AH S66OMd AMgTRIH efdRE 0l &€ @ e dptiralr axést ed
in a direction perpendicular to an optical axis of the objective lens are

i ntegral | ygleghedrBY using a synthetic resin which can transmt the |aser
beam

6. A biaxial actuatbr as claimed in claim 5,'
characterized in that the bobbin has an opening portion opened
in parallel to the optical axis of the objective lens, fhe
magnetic flux generating means is insérted into the opening
portion, and the first and second tracking drive coils are
arranged to be inclined so as to surround the magnetic flux
éenérating means. |

7. A biaxial actuator as claimed in claim 4,
characterized in that an engaging projection portion is provided |
on 6ﬁe of the projection poftion and the bobbin, and an engaging
concave portion to be engaged with the engaging projection
portion is provided on the other thereof, wherein after the
engaging projection portion and the engaging concave portion are
engaged, a tip end of the engaging projection portion is caulked
to thereby couple the optical part and the bobbin.

8. A biaxial actuator as claimed in claim 4,
characterized in that an.engaging projection portion is provided

on one of the projection portion and the bobbin, and an engaging
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11. An optical part as clainmed in claim 10, characterized in that the.
synthetic resin is a pol yol efin-based resin whose main chain has a

nor bornene structure. 12. An optical part as clainmed in claim10,
characterized in that the projection portion conprises a coupling portion

to be-coupled to a coil bobbin attached wwth a coil. 13. An optical part as
claimed in claim 10, characterized in that the projection portion conprises
a coil attaching -portion to which a coil is attached. 32 * C L M

S * concave| porpiaptia de dngagedyivith hblvé nengagisigl gofiecttianbi axi al
actuator including an objective lens for converging a | aser beamemtted
froma |ipbrtionrie prohiied rodithiecdtherathenéof pathexreirecor di ng surface of
an optical recording nedium a hol der portion provided on an outer
periphery of the eheeshgagingnsrojeatdion porbtoat ang helle tenddifimplodaitave
portion, and a magnetic flux generating neans for generating a magnetic

flux for gbﬁtiﬁiﬂ are ney(»gagté'd agy @gradhggmrgoaggﬁged by the objective lens is
irradiated on the information recording surface to record and/or reproduce

an information signah Byag{dVigddiddiadXicahimeluahos1aimas focus direction
and a tracking direction the optical disk device characterized in that the.
obj ectivechgpaceafite® 1w it RHd HBbahe isNERPHSTEYd By AP Ppkality of

metal wires each having a conductive property to be movable in a

focus direction and a tracking'direction. )

10. An optical part, characterized in that:

an objective lens for converging a laser beam emitted
from a light source to be irradiated on an information recording
surface of an optical recording medium and a projection portion
projected in a direction pérpendicular to an optical axis of the
objective lené are integrally molded by using a synthetic resin

" which can transmit the iaser beam.

11. An optical part as claimed in claim 10,
characteriéed in that the synthetic resin is a polyolefin-based
resin whose main chaiﬁ has a norbornene structure.

12. An optical part as claimed in claim 10,
characterized in that the projection portion comprises a
coupling portion to be coupled to a coil bobbin attached with a
coii. |

.13. An optical part as claimed in claim 10,

characterized in that the projection portion comprises a coil

attaching portion to which a coil is attached.
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using a synthetic resin which can transmt the | aser beam 15. An optical
di sk device according to claim 14, characterized in that the synthetic
resin is a polyol efin-based resin whose nmain chain has a norbornene
structure. 16. An optical disk device as clained in claim 14, characterized
in that the holder portion conprises a projection portion extended in a
direction perpendicular to an optical axis of the objective lens. 17, An
optical disk device as clained in claim16, characterized by further
conprising a bobbi n ko whighanhepsaral disk dawisehsavingepEPyided with
projection portion has a coupling portion to be coupled to the bobbin
attached with the cd biagdalaactpatenl iaelididwy iage objectivertens Hrmi m 17,
characterized in that to the bobbin there are attached a focus drive coi
wound on an exivengEng kelaserabeapt éwittedifront at Adghbj souree terde as a
center, and first and second tracking drive coils respectively wound on
first and semmrafiimtes eachnpiénfenmatibnarrecordimgosurtateast samsopeidad s.
19. An optical disk device as clainmed in claim18, characterized in that

t he bobbi n hescordigee riedd upgr &i holagenport o Praklidedt ont ir owtéecal axi s of

the objective lens, the magnetic flux generating nmeans is inserted into the

openi ng por tpextphstd oFe ther sbjesdisechass | rading tar bscatatbed €0 the
holder portion, and a magnetic flux generating means for
generating a magnetic flux for the coil, in which

a laser beam comberged by the objective lens is
irradiated on the information recording surface to record and/or
reproduce an information signal by'driving the biaxial actuator
in a focus direction and a tracking direction

the optical disk device characterized in that: the
objective lens and the holder portion are integrally molded by

" using a synthetic resin which can transmit the laser beam.

15. An optical disk device according to claim 14,

characterized in that the synthetic resin is a
polyolefin-based resin.whose main chain has a norbornene
structure.

16. An optical disk device as claimed in claim 14,
characterized in that the holder portion comprises a projection
portion extended in a direction perpendicular to an optical axis
of the objective lens.

17, An optical disk device as claimed in claim 16,

characterized by further comprising a bobbin to which the coil
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arranged to be inclined so as to surround the magnetic flux generating
means. 20. An optical disk device as clainmed in claim17, characterized in
that an engaging projection portion is provided on one of the projection
portion and the bobbin, and an engagi ng concave portion to be engaged with
the engagi ng projection portion is provided on the other thereof, wherein
after the engaging projection portion and the engagi ng concave portion are
engaged, a tip end of the eng%glng projection portion is caul ked to thereby
coupl e t héSoptraghedartheriedn ebBSQDﬁCt1°n:Eprﬁﬁ9noﬁﬁﬁcalCGPEleQV|ce as
claimed in cla|n117 characterized in that an engag Bro ection portion
i s provi dpETBROB O dre aeupdes] &ot the bebbinrmthas iLeiﬁle wBsbbthe @adélan
engagi ng concave portion to be engaged with the engaging prOJectlon portion
i s provided on tht8eotArroptisadoidiskhdeviget ae clhajmgdhdnpcdpdm Lda portion
and the engagi ng concave portion are engaged by an adhesive agent. 22. An
optical drbaraeverizexd io aihekd in claim 17, characterized in that the
bobbin is supported by a plurality of netal wires each having a conductive
property to be novabtie ibobbimaherd aget aébtackhed a tfcous Ky iter ectillon.
wound on an axis parallel to an optical axis of the objective
lens as a center, and
first and second tfacking drive coils respectively wound
on first and second axes each perpendicular to the optical axis
as centers.
19. An optical disk device as claimed in claim 18,
characterized in that the bobbin has an opening portion opened
in parallel to the optical axis of the objective lens, the
magnetic flux generating means is inserted into the opening
" portion, and the first and second traéking drive coils are
arranged to be inclined so as to surround the magnetic flux
generating means.
20. An optical disk déviqe as claimed in claim 17,
characterized in that an engaging projection portion is provided
on one of the projection portion and the bobbin, and an engaging
concave portion to be engaged with the engaging projection
portion is provided on the other thereof, wherein after the
engaging projection portion and the engaging concave portion are

engaged, a tip end of the engaging projection portion is caulked

to thereby couple the optical part and the bobbin.
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21. An optical disk device as claimed in claim 17,
characterized in that an engaging projgction portion is provided
on one of the projection portion and the bobbin, and an engaging
concave portion to be engaged with the engaging projection
portion is provided on the other thereof, wherein

the engaging projection portion and the engaging concave
portion are engaged by an adhesive agent.

22. An optical disk deviée as claimed in claim 17,
characterized in that the bobbin is supported by a plurality of
metal wires each having a conductive property to be movable in a

focus direction and a tracking direction.
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