13 January 2006 i Objective Lens Driving Device and Optical Pickup Device.
. Empl oyi ng the ojective Lens Driving Device Technical Field This invention
rel ates to -an optical pickup device, used for witing information signals
-on an optical. recording medium such as an optical disc,l3dagudry20feadi ng
out the information signals, recorded on this recording nedium and to an
- objective lens driving device which nmay, be usefully applied to this

opti cal pickup device. Background Art At optical pickup device is routinely
used for witingObpéotiret i benssi b Hn® D& ceORInidC dptieaer ¢ipgupedi um such
as an optical Device Bmpléwing e rup st ivie Uedlsobraviag peignal s recorded
on this recording nedium This type of the optical pickup device includes
a mai-n body unit, provided with a |ight source, such as a sem conductor

| aser, and with a light receiving elenent, such as a phot odi ode, an
objective lens, on which falls a |light beamradiated fromthe |ight

sour ce, andTeclotidalFiedd nechani sm for deflecting this objective lens in a
preset direction, which will be explained subsequently. This objective

I ens driving nedidninsentnpplaresso Moﬁ%aﬁﬁkkﬁjﬁdévﬁi&?uscﬁ?&%@% RfornfApidHer 9! ng
the light beam radiated froma light source, along a direction of the
optical | axiigna of diopBioheL iR ehRASum! digh ad ih dpficdl el MBSl LEARECN 2nd
along a direction perpendicular to the opti cgl axlis, that 1's Pn e

tracking dijpfiffinaftn sihhlsCrécidNéh HEE récdrdial W¥dtn? %9 to an objective lens
‘ ‘dn'ving device which may be usefully applied to this optical pickup device.
Background Art
An optical pi_ckub device is routinely used for 1;\rriting information signals on an
optical recording medium, such as an optical disc, and for reading out the information
signals recorded on this recording medium. This type of the optical pickup device
~ includes a main body unit, provided with a light source, such as a semiconductor laser,
- and with a light receiving element, such as a photodiode, an objective lens, on which
faﬂs a light beam radiated from the light source, and a driving mechanism for
deflecting this objective lens in a preset direction, which will be explained
subsequently. | |
This objective lens driving mechanism supports an objective lens, adapted for
converging the light beam, radiated from a light source; along a direction of the optical
axis of the objective lens, that is in the focusing direction, anci al‘ong. a diréction

perpendicular to the optical axis, that is in thé tracking direction, while causing the




obj ective lens to be deflected by an el ectromagnetic actuator in the

focusing and tracking directions. The objective |lens driving nmechani sm

«~ causes novenent of this objective |ens to be noved al ong the direction of

the optical axis of the objective |ens and along the di riddanuwany 2000

perpendi cular to the optical axis to cause a light spot formed by this

obj ective lens on a signal recording surface of the optical recording

medium to follow a recording track on the si gnhal recording surface of the

optical recoydin medi ym %{uat .S, thf objective lens driving nmechani sm

causes the OBICEY *HPé‘SIt%ﬂ?q cpied by glestromgenstic antater notheciocusies epd i cal -

axis of the objective lens, that is in the focusing direction, to execute

focusi ng coffesldng gredinmse ldicoliackiue jang Wrivisganechavismtcatisestmovamént of thijhit -

source on the signal recording surface. The objective |ens driving

nmechani sm abbisciterisastottrrenotyjdadongtbe denatidnmfiie omicelhxisof the objectitd legs

direction along the optical axis of the objective lens, and in the

tracki ng di astiloogthe disdctivs perpeaddilaeed ihepptifd aRIME cauedd g sphidotmapent i al

line of the recording track, to cause a |light converging point of the

|'i ght beam bpdiiabb@civeornhé be alsight re%@#ﬂilfﬁsﬁ’ﬁtc& e hﬁ%émﬁl fe%ﬁﬂn&% Rdaiuhpck, by
e | ens dri

way of perform ng tracking adjustnent. obj ectiv ng nechani sm

i ncludes a ﬁ)tfﬂlbﬁr@fééoﬁlﬂhé traBP B tBEs alrE&ﬁdfﬁEisﬁern%g%fﬂﬁi J’g]ﬁcgi $eERR P! N,

1
carrying the objective | ens, and a supporting- nenber I nteéerconnecti t he

sLat onar y, Wl ek hOD, ., TR RURREA LB i R .

four flexible fine I near ers an ppor . .
i oot on BaFet REEREMeBloREF Bis Poude? gy orife bReafE st e e Tt onar y
unit. .That f-'o%hsigga ﬁlrr]eé%{on,l?o é]x%gllft%ercuzsg)nog(Sco%trol of converging the light beam radiated
from the light source on the signal recording surface. The objective I.ens driving
mechanism also causes the objective lens to be moved in the focusing direction along
the optical axis of the objective lens, and in the tracking direction, that is in a direction
perpendicular to the tangential line of the recording track, to cause a light converging
point‘ of the light beam radiated from the light source to follow the recording track, by
way of performing tracking adjustment.

The objective lens driving mechanism inchides a stationary um't,'mounted on
the main body unit, a lens bobbin, carrying the objective léns, and a supporting
member interconnecting the stationary unit and the lens bobbin. The supporting unit
is made up by four flexible fine linear members and supports the lens bobbin for |

movement along the direction parallel to the optical axis and along the direction

perpendicular to the optical axis with respect to the stationary unit. That is, each of




‘tHe linear nmenbers nmaking up the supporting unit has its one end nounted on
the stationary unit, while having its other end nounted on the | ens
« bobbin. The stationary unit is provided with a magnetic circuit unit
conprised of a magnet and a yoke. On the | ens bobbin ard3nfamuered0@ dri vi ng
coil for focusing and another driving coil for tracking, both nmounted in a
magnetic field generated by a magnet constituting the magnetic circuit
unit. In this objective lens driving nmechani sm when the current is
supplied to the driving coil for focusing, the driving coil for focusing
is noved, alt%gﬂw RS makngaLibe FUPRIING wHdagiiiscne end wpunted ovphe cal
axis of the objective lens, together with the | ens bobbin, under the
i nt er act i onstafipRary mait, whe baving fis ethgr gechmoanted opythe less halbiiat i ¢ ci rcui t
unit. When the current is supplied to the driving coil for tracking, the
driving coil forThe stakomayiwtneypesiided et aintagnétivecitanitsunibobbprised 6f 4 he
direction perpendicular to the optical axis of the objective Iens, along
with the | enmgheabibidm yakededn thederisiobbitcire ahovkitdda diEngBEM €4 fochiiigl dnd
generated by the magnetic circuit unit. By this interaction between the
respective ghidtMérn@riGak lcdildBfwhdl8ne MR EIduated th GUhbortfictseld g?h&?iﬁféallﬁpﬂt rol
e lrg

and tracking control are executed so that the |ight spot t beam

radiated [ ramideohd@insLBEnARECAPYEE 9 thiQlbidcGe RnIBRkinaLELALALAG

surface by the objective [ens " w | w up w veirent of the -

PLI02 | oo ohbn Ut anss 0’8 b Aa AL Rt LLAGK e difie RIS | 1°

| ens driying nmechanrsm curr'ent su . ere i .
e RS B RS R NP S5 B o JRDBE Ol B st i o
s _ | 9W 13 Jgin tllllgro%jezc%gg léll_ls, together with the lens bobbin, under the interact.ion with the
magnetic field generated by the magnetic circuit unit. When the current is supplied to
the driving coil for tracking, the d;‘iving coil for tracking is moved, along with the lens
bobbin, in the direction perpendicular to the optical axis of the objective lens, along -
ﬁith the lens bdbbin, under tile interaction with the magnetic field generated by the
magnetic circuit unit. By this interaction between the respective driving coils and the
magnetic circuit unit, focusing control and tracking control are executed so that the
light spot of the light beam radiated from the light source and converged on the.signal
recording surface by the objective lens will follow up with vérﬁcal movement of the
signal recording surface and with the recording track.

In this objective lens driving mechanism, current supply to the respective

driving coils is via the respective linear members forming the supporting unit.

Consequently, these linear members are desirably formed of a material which is low




in electrical resistance and whi ch does not produce resonance in the
frequency range used, for exanple, such a material as beryllium copper.

.« Meanwhi l e, these linear nenbers are of a thickness of the order of 80 um
a width up to 80 to 90 pun and a |ength of the order of 13JatwrPR00wn. In

t he above-descri bed objective lens driving device, since the four |inear
menbers form ng the supporting unit are used as feeder lines for the
driving coil for focusing and for the dtiving coil for tracking, and hence

need to be ele§$rlc |nd%£ E ﬁnt of and electrically insulated from
each ot her. HREFEIE @Sls{f\?@eﬂl‘i‘ which degswtpsoduse sesenanagdn Spoqueney ranget nust
be fornmed as resg;ctlvely separate nenbers. These |inear nenbers were
difficult tdsedriortesampleh speheaingitenialias beryiinmesoppere eMeanwhileli g tinesr or

fl exure. These |i near nenbers are formed by first punching a plate nenber,
~and by pr ovinimbgrs atenifta tharkpedssefdhe bridrof 80 \m,newidtirepibe 86 1d 90.unl@ad hyi ng
within a frane-shaped frame 102, with the ends of the |inear nenbers being

secured to}éﬂgdmﬁmerordardﬁlédgeen@ﬁ the frame 102, as shown in Fig. 1. The
| i near nenbers 101, 101 then are severed fron1the frame 102. However, when

severed from t held fiRMEboYeAescritRe JbjaeRE l@&”‘&ﬁhﬁg%ﬁ%&egﬂcé ?hé"fmﬂj ﬁﬁé%?t ed or .

flexed. It may be contenplated to interconnect both en thet i near

menbers 10 endiftls 1%@@9%,5&@9%.?@3&%@&5& Yet%déapgl i e b iR ‘gqa{]ﬁ*osm by

synthetic resin conponents 103 er

l'i near rrenb%c?lsé'x%landlﬂ)} Eednv?ﬁ%&? ! Fgg}gt Dot @egﬁa 3%%56 583%3 gl%gmcaﬂy

suppressing torsifon or flexure
independent of and electrically insulated from cach other. Therefore, the linrear‘

members forming the supporting unit must be formed as respectively separate -
members.

These linear members were difficult to form to high precision in a manner free

' Ifrom distortion or flexure. These lincar members are formed by first punching a plate

member, and_ by providing a uﬁit comprised of plural linear members 101, 101 lying |
within a frame-shaped frame 102, with the ends of the linear members being secured
to the inner side edges of the frame 102, as shown in Fig.1. The linear members 101,
101 then are severed from the frame 102. waever, when severed from tﬁe frame 102,
the linear members 101 tend to be distorted or flexed. |

It may be contemplated to interconnect both ends of the two linear members
101, 101, neighboring to the objective lens driving mechanism, by synthetic resin
components 103, 103, by insert molding, as the pjural linear members 101, 101 are

supported by the frame 102, thereby suppressing torsion or flexure of the linear




menbers 101, 101. In this case, both ends of the two |linear nenbers 101
101 are severed fromthe frame 102, as both ends of the |inear nenbers
101, 101 renmmin connected to the synthetic resin conmponents 103, 103. The
resulting unit is used in this state as the objective | di3sladndry2¢6 devi ce.
If the linear nmenbers 101, 101 are connected by the synthetic resin
conponents 103, 103 to the franme as descri bed above, the resulting unit
beconmes thicker than the liner nmenbers per se. The unit carrying the

| i near nenbers 101, 101 thus connectedsis locally different in thickness,
so that, if a plural nunber of such units are stacked directly together,
the |inear geahes 5011001, khisle8RIbIP AR ol @k W REbar MBMbArs 0US POT 4rk B&refcle units,
carrying the linear nmenbers 101, 101, thus connected, in a state of

preventing the id MaR102RHE cdd Oliné iR RemBes 1A, def RIARConAlR M ¢ained
packing materials need to be used. If a |arge nunber of the units,

carrying t hgnhkfesin BRARAGE s 13110319He redflnptulit RAIsBPE RO RSte addle obje@REpoOr t ed,
t he packages for transport, enploying the dedicated packagi ng material s,

are  bul Ky fefl &ivifp ddvRe! 18 2 neh méRBSFI1PIG1 410 chiRERY By HR&yhithalSREA
efficiency. Mreover, berylliumcopper, retained to be convenient as a

mat erial f of¥iafert 32 PRAVIS thd BiHhd ANRE:ribld §ve, TRORSMBng dndt bdrhésGhickert O
procure, while being costly. D sclosure of the Invention Enbodi nents of the

present i NVGL MmO NnSGRkbbR pbf RIS InARuBRIARS Iindsr he@iborsd 01, M0 Nus SaNdceg, 1N
whi ch I inear nenbers supporting a | ens bobbin may readily be forned, the

suppor ti ng {TRIRE HFIGRY inRRRGKRARH, if R Putd] ARARLLF &R hfiRdird %adkBd dirdcly Whi Ch
the materials of the supporting nenbers can be procured easily and 13

January 200@%{%&',”&@ UfrRet MEGEE MEXRANGAY & ¥e dBBRQMT MENLssRrtidd e RIngS eNt

i nvention se to provide an
' carrying the linear members 101, 101, thus connected, in a state of preventing the linear

members 101 from becoming deformed, dedicated packing materials need to be used. If a
large number of the units, carrying the linear members 101, 101, are to be packaged and
transported, the packages for transport, employing the dedicated packaging materials, are
bulky in size, to render it impossible to improve the transport efficiency.

Moreover, beryllium copper, retained to be convenient as a material forming the above-

- mentioned linear members, is difficult to procure, while being costly.

Disclosure of th;e Invention | | |

Embodiments of the present invention seek to provide an objective lens driving
deﬁce, in which linear members supporting a lens bobbin may readily be formed, the
supporting members may be packaged and transported readily and in which the

materials of the supporting members can be procured easily and




optical pickup device enploying this objective |ens driving device. ‘
According to a first aspect of the present invention, there is provided an
objective lens driving device conprising a | ens bobbin provided with an
objective lens, at |east one magnet provided on the | ensl3dabirry20@6 coi

unit for causing novenent of the |l ens bobbin along wth the magnet in a
direction parallel to the optical axis of the objective lens and in a

pl anar direction perpendicular to the optical axis of the objective lens, a
stationary unit provided with the coilgunit, and an el astic supporting
unit of a stainless material, provided between the stationary unit and the
| ens bobbi n?mah{i'ﬁct@xle@ﬁfekﬁenﬁb@f@rﬁﬂoﬁﬁeﬁ@io?th@ ?ﬁ@éﬂf inv&iich bRk td #BEddabbi n for
novenent in a direction parallel to the optical axis of the objective |ens
and in a plogfal pifliup @6dilmpREAdRamd bGElids lehOurdvilg dentd. cal axis of the

obj ective | ens. %he el astic supporting unit may include a plurality of

l'i near supporti n&c&%ﬂf@%éﬁm&%&o@ﬁi\é' f36nt ihven@RHEHhER &b pRRviRE 8ot Qiitd1gns! ens
bobbi n and having its opposite end to the stationary unit. The elastic

supporting giite iB¥e boMhddS adedsibbiiin flofatd &iﬂ?m&rcﬁmamgméam%ﬂg a second
el astic supporting part, each constructed as two connecting pieces, each of

the connect jghe Rb&A%n NI HIALS Lhilkhi IO Atk HRovehiodr 8P fent Bt Ur 2

supporting nenbers so that the two supporting nenbers extend parallel to

each ot her. 08 thShadhBAn § BFQHGn Itb%e%gﬁ’&%%&éd'f%e%jécﬁvé@){sQﬁiﬁ‘ar med on

punching a stainless Sheet materfal 1nto stai nl ess plate nenber. 13

January 20087, JHaGicatkiRaRhM: bt ofB %:?&Jt)ﬁgso@edﬁbffeﬁ,Ekﬁﬁdﬂ&g%ﬁoves

adapted for"receiving the opposite pl'ural supporting nenbers.

In each gr Oﬁ%ﬁdedt\iﬁﬁlrtﬁe %M,Eén@ RPMhHE gapﬁorting unit of a stainless material, provided

between the stationary unit and the lens bobbin; the elastic supporting unit supporting the
lens bobbin for movement in a direction parallel to the optical axis of the objective lens and
in a planar direction perpendicular to the optical axis of the objective lens.
The elastic supporting unit may include a plurality of linear supporting members
~ each having its one end mounted to the lens bobbin and having its opposite end to the
stationary unit.

* The elastic supporting unit may include a first elastic supporting part and a second
elastic suppoxtiﬁg part, each éonstructed as l?W(‘;t connecting pieces, each of the. connecting
pieces interconnecting both ends of two of the plural supporting members so that the two
suﬁporting members extend parallel to each other. |

The first and second elastic supporting parts may be formed on punching a stainless

sheet material into a stainless plate member.




danper..in contact with the opposite end of the associated supporting
menber. A substantially rectangul ar frame-shaped yoke nay be provided in
the | ens bobbin, two magnets nay be provided at a preset distance between
two facing inner wall sections of the yoke and wherein tisafeiry 2006t nmay
be provi ded between the magnets. According to a second aspect of the
present invention, there is provided an objective I|ens driving device
including a stationary unit, a | ens bobbin provided with an objective

| ens, at | east one nmagnet provided on one of the | ens bobbin and the
stationary unit, a coil unit provided on the other of the |ens bobbin and
the stationary UmbetstabshrpdaRhRY ihddideSpIRALIL] d’f%rodv@@adaﬁi&& folREiving e
novenent in a direction parallel to the optical axis of the objective |ens
and in a pbgisite Qs 6Chb i) SipeRids cehdErs I8 chdhearie] B@k ndibs pRividela opti cal
axis of the objective lens, and an elastic supporting unit of a stainless

material, pag¥icdgtoR@LMRRNLE HPosiRleAd baR@isYociitdisupidetidehienitels bobbin; the
el astic supporting unit supporting the | ens bobbi'n for novenent in a

direction paral lP@éubEthtfah? ;éeﬁnélﬂ;zﬁllﬁaﬁ%jsﬁapai 6@%%(3%&‘1&6@ in @8%en@BEbYi) 2
pl anar direction perpendicular to the optical "axis of the objective |ens.

Accor di ng t @ oAndehilet fafBPEELAL] at b BRsR GREAM beiALSRId Bling k8 Frall SedibR\rded an
optical pickup device including a |light source, an objective |lens driving

devi ce, andmgxﬂggh@whgghgﬁhgﬁu&g&mgﬁh%&%&ﬁgmﬁmgl&ég@gmggan1incident t hereon

via the objective Iens. The objective Ilens driving device includes a |lens

bobbi n, provi ded, 'nlﬁjg%mseéyu&%wsf&aspésemﬁveﬁa&yﬁl@% ofded! dihitfeciRam

i
. 1
radi ated fromthe t source, a stationary unit having an opening for

QUi di 1.t NGl 36l 3PS o200l e it Ack iGN S}kl SOUT O T

t he objective one nagnet noun
lens, at least one magnet provided on one of the lens bobbin and the stationary unit, a coil unit

provided on the other of the lens bobbin and the stationary unit and adapted for supporting
the lens bobbin for movement in a direction parallel to the optical axis of the objective lens and
in a planar direction perpendicular to the optical axis of the optical axis of the
objective lens, and an elastic supporting unit of a stainless material, provided between the
stationary unit and the lens bobbin; the elastic supporting unit supporting the lens bobbin for
movement in a direction parallel to the optical axis of the objective lens and in a planar direction
pérpendicular td the optical axis of the objective.lens.

- According to'a third aspect of the present invention, thee is 'provided an optical
picicup dévice including a light source, an objective lens driving device, and a photo
detector for detecting the light beam incident thereon via the objective lens. The objective
lens driving device includes a lens bobbin, provided with an obj ective lens for converging a
light beam radiated from the light source, a stationary unit having an opening for guiding the

light.




on one .of the I ens bobbin and the stationary unit, a coil unit provided on
the other of the |lens bobbin and the stationary unit and adapted for '
. causi ng novenent of the lens bobbin in a direction parallel to the opti cal
axis of the objective lens and in a planar direction pergengisaytboosto the
optical axis of the objective lens, and an elastic supporting unit of a
stainless material provided between the gtati onary unit and the |ens

bobbi n for supporting the | ens bobbin fof novenment in a direction, parallel

to.the optical axi t he ohjective Jens. and.in a. planar direction
per pendi cul alfeawaaﬁged%‘?rp% hg%?(?‘gc%‘fo t*’?\‘%BH}‘@JWSV%“?@ﬁ%‘?e pRgRet mewntas s,

features and advantages of. the present invention w ||l beconme nore apparent
from readi ndHE ‘gﬁﬁ%fﬂ’ﬁgﬂ?@“@ngl??est?ﬂf%@h‘ﬂmhMﬂtﬂ"&rpf&‘éd%mﬂi otherhet
drawi ngs. Brjef Description of the Drawings Fig. | is a plan view show ng

a suppor t i ngherens bpbhisand the statieanenyenit ansradapted fpecuising monmerdt ofthaderdevi ce.
Fig. 2 19 a perspective view showing 'an objective |lens driving device
accordi ng thobbinenprdisenion ipasaiel fodhe opiical asisiof theolguphedas periapestihate vi ew
show ng the objective lens driving device according to the present '
invention. Higctigh ipsrpengicalar oetlve SoimiohNgxik N6 Mg ﬁ&oy'éétiﬂ(/@ leR)Sarll by idMkidevi ce
according to the present invention. 13 January 2006 Fig- Bis a side view
thereof. Fi gupfortifig anftrofmf st¥ihR¥s MaRIRPprovided between the stationary unit and the
lens bobbin for supporting the lens bobbin for movement in a direction parallel to the -
- optical axis of the objective lens and in a planar direction perpendicular to the optical
axis of the objective lens.
Other objects, features and adﬂrantages of the present invention will become
_more apparent from reading the embodiments of the present invention as shown in the
drawings.-
Brief Description of the Drawings
Fig.1 is a plan view showing a supporting member used for a conventional
objective lens driving device.
Fig.2 is a perspective view showing an objective lens driving device according
to the present invention. |
Fig.3 1s an exploded perspective view showing the objective lens driving device
according to the present invention. |

Fig.4 is a plan view showing the objective lens driving device according to the

present invention.




Fig. 7 is a plan view show ng the status in the course of manufacturing a
supporting nmenber forming the objective lens driving device. Fig. 8 is a
- plan vi ew showi ng the supporting nenber used in the objective lens driving
device according to the present invention. Fig. 9 is a Iqrggiahﬁﬁlyge(bs '
cross-sectional view show ng an optical pickup device according to the
present invention. Fig. 10 is a graph showi ng oscillation characteristics

- of a novable unit of the objective lens driving device of the present
invention in a d@rg:iti on, par al,l el fIo the optical axis of the objective
lens. Fig. 11 982 3RaMs dnsdheaitPlosciilation characteristics of the

nmovabl e unit in pl anar direction perpendicular to the optical axis of

t he obj ective | el??}g-.‘S g -OPﬁvieé‘”ge@ngh showi ng oscillation characteristics
of a novable unit of.a conventional objective |ens dri ving device in a
direction paral g7 2 planopewcdiowang theostatugrindhe ecwrise of I mmmsufasivgingld i s a
graph showi ng oscillation characteristics of the novable unit in a planar
di recti on psmpendigrakmber ormhg thpbbjeativalens doting deviobj ecti ve | ens. Best
Mode for Carrying Qut the Invention The present invention is now expl ai ned

wi th reference tRigd&is epheodisvesiowih@theeappasing athilReuded ia thObhe6hviend ens
driving device used for recording information 13 January 2006 10 signals

on an opti cdiviflg devias acddrdipg ke the pr&eAt MvBsidiedi um and for readi ng out the
information signals recorded on the recordi ng nmedi um
Fig.9 is a longitudinal cross-sectional view showing an optical pickup device -
-according to the present invention. |
Fig.10 is a graph showing oscillation characteristics of a movable unit of the
objective lens driving device of the present invention in a direction parallel to the
optical axis of the objective lens.
Fig.11 is a graph showing oscillation characteristics of the movable unit in.a
planar direction perpendicular to the optical axis of the objective lens.
Fig12 is a graph shovﬁng oscillation characteristics of a movable unit of a
conventioﬁal objective lens dﬁving device in a direction pﬁrallel to the optical axis of
| an objective lens.
- Fig.13 is a graph showing oscillation characteristics of the movable unit in a
planar direction perpendicular to the dpﬁcal axis of the objective lens.
~ Best Mode for Carrying Out the Invention

The present invention is now explained with reference to an embodiment

thereof as applied to an objective lens driving device used for recording information




. Referring to Figs. 2 to 4, the objective lens driving device according to
the - present invention includes a base nenber 1, as a stationary unit, a
- lens bobbin 3, carrying an objective lens 2, and-four supporting nenbers
4a, as an elastic supporting wunit, interconnecting the stafah@Raryognit and
the |l ens bobbin. The base nenber | is fornmed as a unitary nenber, froma
synthetic resin .material, as a substaﬂ}ially pl anar nmenber. On the upper
rear surface of the base nenber 1, there are forned upright a supporting

late 5 and iro.of supperiin illars 6. t ween .t he supportin
' BI ate 5 andm?ﬁ&e@s0 ﬁpa%o?qﬁcﬁg&ﬁ% Iaf;gpso%é',ca elcg%%’f?fg@e&m ﬁng é%rs’feﬁaﬂpgg‘?qtﬂ]‘? '?at
nmounting plate 7 wth ljght press fitting. The nounting plate 7 is nounted
in positi Onlfﬁgﬂwﬁoﬁg}lwlsgg%@ggoﬁl mecfe%\"rgg"ﬁdge‘g'é‘[ﬂmeen the supporting plate 5
and the supporti n% pillars 6, 6., This nounting plate 7 carries a pair of
mounting arnms  ReIFTHE tPrligndita 4ithe sbieghvesleannvmgrieyicezaccpndingdaitibe ng
arns 8, 8 are formed as arns protruded on both sides fromthe nounting
plate 7, wi pigserienventienwiludesaa basamembdrel, @sfa statidranylung, pdersd batbin 8, each
other. At mid portions of the forenost flat parts of the nounting arns 8,
8 are for mechrpasg 41 aneatiye pereleaid fonssupporting nsemips 44,Rg ameMe6¢ Suppardie
formed as fine flexible |linear nenbers, and support the |ens bobbin 3 for

moverent i nudt, dateohhaning titd aati@Anpyniahidilefertbbbih. a direction indicated
by arrow T in Fig. 2 with respect to the base nenber 1. That is, each

suppor ting menbemhedisd afenitics 10REfANED 899 1irkrPHRBbe NFolOH MRl dhe - base
13 January 2006 tt nenber | and on the | ens “bobbin 3, respectlvefy, as

shown i Fiiferidl, 9 o dubdBRidN IR 1RO beMIONRRD R Ser 48ar 4R detn@bale” ection

parallel to the optical axis | ectrve
member 1, there are formed upright a supporting plate 5 and a pair of supporting

pillars 6, 6. Between the supporting plate 5 and the supporting pillars 6, 6 is mounted
a substantially flat mounting plate 7 with light press fitting. The mounting plate 7 is
- mounted in position by being introduced into a space between the supporting plate 5
and the supporting pillars 6, 6. This mounting plate 7 carries a pair of mounting arms
8, 8 on its both sides, as shown in Fig.3. The mounting arms 8, 8 are formed as arms
protruded on both sides from the mounting plate 7, with the foremost flat parts thereof
extending parallel to each other. At mid portions of the foremost flat parts of the
mounting arms §, 8 are formed positioning projections 9. |
The supporting members 4a are formed as fine flexible linear members, and
support the lens bobbin 3 for movement in a direction indicated by arrow F and in a
direction indicated by arrow T in Fig.2 with-respect to the base member 1. That is,

each supporting member 4a has its one end and its other end mounted on the base




| ens 2, are grouped together as a set and have their respective ends
connected together by connecting pieces 10, 10. These supporting nmenbers

- 4a are forned as one unitary wunit froma stainless materi al, as the
supporting nmenber 4a run parallel to each other and to tjeagedryoeds axi s of
t he objective lens 2, as showmn in Fig. 3. That is, the two supporting
nmenbers 4a, 4a ‘and the two connecting pi;gces .10, 10 are punched
respectively as one unit froma sheet of "a stainless material and are

coupl ed tog i i LdJ nl_gai.ned ) uen ... Each of
t he connect ?é\éﬁﬁrelc%gaofg@@?%[siB@P%ﬁﬁ%pﬁ@ﬁlg&%sﬁoﬁgr"i'?ulﬁ?ﬁﬁ%téﬁ ta'll-ll% two
positioning: . The sj.tioni hole 1 f the connecti i.ece 10 '
~provi ded at SQ@% 1%%@3{@3&01%6[}:?%1? a\rﬁ?ﬁe?‘ém’c%a 9 eé’ﬂ?flﬁ‘a 51 Y e oy ctivge
connecting piege 10 grovided at the 3gposgte end [s an elliptical hole
having its POKg- 4XiBsouRigesther agp setand Bavedhsinresercuvesndneonneptsd togatioer
menbers 4a. On both sides of the positioning hole 11 of each of the
connect i ng BYé&emecting prpges L0,18; Abesesupparting mepwhens 4aprh Sorowedig ond anitary
Referring to Fig. 3, the positioning projections 9 of the nounting arns 8,
8 are i nsenpidromna stattflesspoatetial oasithgsuppogingember 4saruo pardlel ingichiogees 10,
10 on one side and an adhesive 13 is applied to the bonding holes 12, 12
to secure t had totheapticalgaps efthe objddfivd benks @, bheh@nsliif Pigels Ofhdthe thowwbi ng
anus 8, 8 to secure elastic supporting units 4, 4 to the end faces of the

nounti ng ar pwppdrtiy mdnbiché daf Haand tthe Wﬁﬁﬁﬁécﬂﬁggﬁé’@é@rﬁ),% are*Bunchad - 42
are supported in a cantilevered fashion for extending in a forward

S, ek SSR TRLO ]
SUPPOT ti NG 1Y fufindbr vhigh SillB Bk AMinBELNRE uddpG. | s bobbi n. o
| Each of the connecting pieces 10, 10 is- formed at its mid portion with a

positioning hole 11. The positioning hole 11 of the connecting piece 10 provided at
one end is circular, while the positioning hole 11 of the connecting picce 10 provided
at the opposite end is an elliptical hole having its fong axis along the direction paralle!
to the supporting members 4a. On both sides of the positioning hole 11 of each of the
connecting pieces 10, 10 is formed a pair of bonding holes 12, 12.

Referring to Fig.3, the positioning projections 9 of the mounting arms 8, 8 are
inserted into the positioning holes 11 of the connecting pieces 10, 10 on one side and
an‘adhesive 13 is applied to the bondfng holes 12, 12 to secure the connecting pieces
10, 10 to the end faces of the mounting arms 8, 8 to secure elastic supporting units 4,

4 to the end faces of the mounting arms 8, 8. At this time, the supporting members 4a,

4a, 4a, 4a are supported in a cantilevered fashion for extending in a forward direction




3*and the supporting plate 5, on both sides of the objective lens 2, so as
to be parallel to each other, as shown in Figs. 2 or 4. Wth the ‘
< connecting pieces 10, 10 on one sides of the supporting nenbers 4a, 4a
nounted to the nounting arnms 8, 8 on both sides, the sum¥fanfifiyn006 _
supporting nmenbers 4a, 4a. are carried by the respective nmounting arns. 8,
8 for extending forwards in a cantileveﬁgd fashion over the |ateral sides
of .the supporting plate 5, in a directiofi parallel to each other, as shown

in Fig. 2. | l...skd fql ' | ate 5 f d

and | over paprBaie il Hons 58 vl g DRt GR2 e Padhife ke £i55ho5n 5 b
5. Th | asti 6. i :units 4, 4. i ed th ti 8,
ot hr ough 1+ HEFIEahpEPe Mt destl Bipbaui uni 14 3 mposd bircng theneas Papine d

direction, S;ﬂgh]own in Fig.. 2. In these danper hol di n% grooves 14, 14 are
charged ge dh¢ishpertmeiplate 3n A holysidesoif thecabiedsive dans Zysa ay todbe pariliale
danpers 15 are contacted with rimportions, specifically, one end :
portions, ofo e ethersas shayuppokigs Agrdni (Wit thetcomscisdmppmcdsnl (il§. oR onghe
result is that - oscillation characteristics of a novable unit, including
the | ens bobidesoBthesupparting ndmybert ha,staahastted te thenosiiting adink 85 84n Kbthas
| at er expl ai ned, are corrected by the danpers 15. The |ens bobbin 3 is
mounted on tides,ctharsact ofifouri Rppsrting, mbthbleyd ng £ ateh@arriePPBYSiht Greshedevel the
. respective elastic supporting units 4, 4. The lens bobbin 3, fornmed of a
synt heti ¢ rafubtinRheRd 818 for BRicHERS faRvRRE BCS EMRildRR: ' | , as a
t hr ough- hol e, aggshown in Fg. 3. EThe | ens {)gégﬁli]érﬁg&ifrg}?d%gg&amgé 8 ?7
formed of  aghi : : ' r i) eri@l ., I'n '
sibOHf thd sﬁﬁ%ﬂﬂ{g\’plgﬁ% intadird R tafa(fleﬁt% egﬁ‘g&'g%ﬁl, égé ﬁ% {nelﬂg_z > 'such

this objective | ens nounting holfe 16 I's unt e

as an asp her i ¢ 1 BSth 1238l Xﬁllégqi]tﬁe Llﬁ)pfOWh{Ea;ﬂat%§ afe foﬁﬁég 0 %lr Ghd lower paired

damper holding grooves 14, 14, as shown in Figs.2, 3 and 5. The elastic supporting

units 4, 4 are carried by ﬂ}C mounting arms 8, § through the damper holding grooves
14, 14. for extending in a forward direction, as shown in Fig.2. In these damper
holding grooves 14, 14 are charged gelated dampers 15 formed of a silicon-based
material. These dampers 15 are contacted with rim porti(;ns; specifically, one end
portions, of the e]astic‘suppo.rting units 4, 4, as shown in Fig.2. The result is that
oscillation characteristics of a movable unit; including the lens bobbin 3, supported by
this elastic supporting units 4, 4, as later explained, are corrected by the dampers 15.
The lens bobbin 3 is mounted on the cdnnecting pieces 10, 10 lying on the
opposite side of the respective elastic suppoxtiﬁg units 4, 4. The lens bobbin 3, formed

| ofa syntheﬁc resin inaten'al, includes an objective lens mounting hole 16, as a through-

hole, as shown in Fig.3. The lens bobbin 3 includes a yoke 17 formed of a high




frame, .as shown in Figs. 3 and 4, and is unified to the | ens bobbin 3 by
insert nolding. . In this lens bobbin 3, the objective |ens nounting hole 16
. is provided at a mid portion of the lens bobbin 3, while the yoke 17 is
positioned forwardly of the objective lens nounting hol g3lG@fybbes | ens
bobbin 3, as shown in Figs. 3 and 4. The lens bobbin 3 is provided with a
pai r of nounting surfaces 18, 18 lying q? both sides of the yoke 17. These
mounti ng surfaces 18, 18 are planar and forned so as to be parallel to each

other. At m Ltions - the respecti.ve nounting surface . 18 ar '
formed posi a.%%ﬁ‘%ﬁ“&%ﬁ@‘@é?‘&%@i i’é{ﬂnﬁ? f’cq*f?ée’éﬁglag?’?tl“gg'lfgﬁigfﬁ ’Hﬁmﬁﬁgt s 4,
4 are nmounted qn the. respective nountjng rfaces_18, 18, as shown in Fig.
2, as the p?lq? ‘Eﬁ“vﬁéﬂrﬁrszgﬁmsé’ﬁ@éj‘%?e%md@ e1dds fgrmedhas yErctangnigr
surfaces 18, 18 of the |ens bobbin 3 are_inserted into the positioning
holes | | offapReasiondin &igs Henddb and umbicdiodbeleng bobbin 3 baaseatsmaldinadhesi ve
20 is subsequently coated and charged into the bonding holes 12, 12 for
bondi ng t heln thiglaechabben 3ithe objettive 180s mountirycholo Uhisipngvided ftane pddtiod 8 t o

each other with the adhesive 20. In this manner, the |l ens bobbin 3 is
suppor t ed byf thederdschubbiuppohild thg yoke 1D éy sostioned dorwhadly4.thbbjebiive fehge, the

objective lens 2 is nmounted so that its optical axis wll be perpendicul ar
to the uppemosttiighsieab dfilee RasBoblHABCAs showl inTFigh YamP4! TAR leRfbobbf Pase
menber | in register with the so nounted objective lens 2, there is bored

a through- h@ljg%ﬁae@wmagairw;ﬁomhﬁh@mm&&m,im 1%@8:_%%%1#&&&&5& |ty 7oeam so

as to be 13 ary 2006 14 incident on the objective |ens e elastic

supporting ¢hideSnéuntthg¥ufabQy 18 8%re HlaAP hEd ForlfRESH! B! to%%al?gﬂ]e(i S0 efich

other. At mid portions of the respective mounting surfaces 18, 18 are formed
positioning protuberances 19, 19.

The clastic supporting units 4, 4 are mounted on the respective mounting
surfaces 18, 18, as shown in Fig.2; as the positioning protuberances 19, 19 provided
on the mounting surfaces 18, 18 of the lens bobbin 3 are inserted into the positioning
holes 11 of the opposite side connecting pieces 10, 10, and as an adhesive 20 is

- subsequently coated and charged into the bonding holes 12, 12 for bonding the
connecting pieées 10, 10 and the mountimg surfaces 18, 18 to each other with the
adhesive 20. In this manner, the lens bobbin 3 is supported by the four supporting
members 4a, 4a, 4a, 4a. At this time, the objective lens 2 is mounted so that its optical
axis will be perpendicular to the upper surface of the base member 1. At amid portion
of the base member 1 in register with the so mounted objective lens 2, there is bored

- a through_-hole as an opening through which is transmitted the light beam so as to be




flexible, so that it is novable in a focusing direction which is parallel
"to the optical axis of the objective lens 2, as indicated by arrow F in
~Fig. 2, and'in a planar tracking direction which is perpendicular to the
optical. axis of the objective lens 2, as indicated by armQéndarypodd 9. 2.
When the I ens bobbin 3 is noved in this manner in the directions 'indicated
by arrows For Tin Fig. 2, there is no,fisk of the optical axis of the
objective lens 2 beconing tunbled or tf ted, because the | ens bobbin 3 is
carried by the fpur.. s rtin nbers 4a. The | ens bobbin 3 is provided
with a pai r'n&deﬁg’éﬁg}es&g%?wﬂe’%% ng a magnetic circuit unit in
cooperation wt tzﬁ‘j oke 17.. The, r?g ets. 21, 2&4& formng the magnetic
circuit unit, are® CSYPRILNE YU ¢t s fguned osvaipless materat andvbeneeasl by
the inner wal| section of the yoke 17, formed to a rectangular franme
shape, as ddedblepsqithagdymovpble an pafecvring directiconshich is parellal o theheptical a a
preset gap, as shown in Fig. 3. These nmagnets 21, 21 are nounted at a md
portion of afieof bewhiattive bas 2naeindicatel] byertavoR iafig.2,ahd in apHnpoiidkiip of the
rear side inner wall section, as shown in Fig. 4. By these .magnets 21, 21
and the yokdirebTion whicteis barpgrdienlat ledhe @tical axitlofihe bbjerveilédyio ot hRidas de  of
the yoke 17, that is in a spacing defined between the nagnets 21, 21, a
magnetic  fhyedreow T MPED Wien eholend bodbird isthevedaa Bas inanddri tieidkong t he
forward and backward direction. 13 January 2006 15 The |ens bobbin 3,

i ncl usi ve GhdichRd¥9serolv F arhpimig.l;e_%ws heeﬁk%fm@&isgi B dagf&got}jg&%v bobbi n

3, the connecting pieces 10, 10, Iying on the opposite s & el astic

tS lﬁgpgg}( ie n g 7]&5‘}? Bebomihg thit®1 AN bhuRP thd 1Afs TBRNRGSs 2dried by A2 yged on

supporting members 4a.

The lens bobbin 3 is provided with a pair of magnets 21, 21 forming a magnetic
circuit unit in cooperation with the yoke 17. The magnets 21, 21, forming tﬁe
magnetic circuit unit, are each formed to a rectangular shape, and are mbunted by the -
inner wall section of the yoke 17, formed to a rectangular frame shape, as described
above, in a facing relationship to each other via a preset gap, as shown in Fig.3. These
magnets 21,21 aré mounted at a mid portion ofthe forward side inner wall section and
at a mid portion of the rear side inner wall section, as shown in Fig4. By these
magnets 21, 21 and the yoke 17, there is generated, at a mid poftion within the inside
of the yoké 17, that is in a spacing defined between the magnets 21, 21, a magnetic
field in which the direction of the magnetic flux is along the forward and backward

direction.




- longitudinally e

‘nmake up a.novable unit in the objective lens driving device. The base
menber 1 carries focusing driving coils 22, 22 and tracking driving coils
. 23, 23, so that these coils will be located in the nagnetic field generated -
by the nmagnets 21, 21 form ng the above-nentioned magnetizgagidi¢Pdds unit.
The focusing driving coils 22, 22 are each forned by w nding an
electrically conductive linear nenber in the formof a horizontally

el ongated el lipse, while the tracking dF?ving coils 23, 23 are each forned
by wi nding an electrically conductive linear nmenper .in the formof a

| ﬁm‘s&% bg 3.1 ?V&ﬂf@wqq‘égﬁsﬂ]ﬁggﬁ?ﬁ‘(ﬁ #15 Zappyriedonthis ang
tracking driving coils 23, 23 are carried at the respective |ower sides in
drivi ng coi lens hebliprfy thyr emnectingpiecss 1od 1 9. dymgeonihe eppasite suleeofdhe elastibase
menber 1, as shown in Fig.3. The tracking driving coils 23,23 are held

" si de- by- si dspiportingmitshgé, nige aythesive 2@ dnd themidgeets B, Xlomositad od theyolg 160i | s
22, 22 are held in the holding groove 24 for sandw ching the tracking
driving coiinak&dp adsovablnodinig thooWacheleds daang dedes, as shown in Figs. 2
to-4. The focusing driving coils 22, 22 and the tracking driving coils 23,

23 are introducgt bast thdnilRr AR b ARG DBLVIBE Bofi 122, TRGB ithcRibg dhvid t hi n

the yoke 17 of the |I|ens bobbin 3, in the formof arectangular frame, as

he yoke 17 of th _. . .
shown in Figyifd.0o3] bg, é&ﬁﬁrﬁh@é&%uwm Bk 10d0ERH tﬂ%% 5%%1 %%&&9&!5 g

driving coils 22, 22 and linear vertical 13 Janua portions of the

e Y 2650l 9Pyl IR RSB MRt b IR

each other a e center wthin the insi ecting

Egir ][ isog; 'O;@i\égg angg g?,leg? Iader fléa\{:hq%n%g& lbys( \%%din%gzanaquct%iggl& Egr?é(uic%g'e lrlliegli' ng
member in the form of a horizontally elon gz.ltcd ellipse, while the tracking driving coils
23, 23 are each formed by winding an electrically conductive limear member in the
form of a longitudinally elongated ellipse. These focusing driving coils 22, 22 and
tracking driving coils 23, 23 are carried at the respective lower sides in driving coil
holding grooves 24 formed in the upper surface of the base member 1, as shown in
Fig.3. The tracking driving coils 23, 23 are held side-by-side in the holding groove 24,
while the focusing driving coils 22, 22 are held m the holding groove 24 for
sandwiching the tracking driving coils 23, 23 from the forward and rear sides, as
shown in Figs.2 to.4.

The focusing driving coils 22, 22 and the tracking driving coils 23, 23 are

introduced into the gap defined between the magnets 21, 21 within the yoke 17 of the

lens bobbin 3, in the form of a rectangular frame, as shown in Fig.6. The upper

horizontal linear portions of the focusing driving coils 22, 22 and linear vertical




spaci ng between the magnets 2 1, 2 1. The base nember | is provided with

- four termnals 25 held wthin the base nenber | and having forenost parts

. protruded forwards fromthe front end thereof, as shown in Fig.3. These
termnals 25 are connected to one ends of the focusing dnijhiky200d S 22,
22, to opposite ends thereof, to one ends of the tracking driving coils.

23, 23 and to the opposite ends thereof,l by outlet |lines, not showmn. As a
result, the focusing servo signals and ?racking servo signals are supplied

as driving gj f 1.N9. dri wi.ng cojl s, 22 22 r.ackin
driving coi PotRs BolsR hitfaiy BEMSGRRAE of Rl S te Gl bR TAET L) ge o
t he base nenber to,the respectjve term pal - d. to the respecti.ve
driving coi ?%C%Z?i,’er?gﬂ‘gﬁﬁnéﬁ"ﬁ% gth“,’Sl‘i?%‘Et %Y@ﬁﬂg@eg@edﬁﬁ‘?&?ﬂ%PPﬁ s@fiving
device, the fogcusing, servo signals are sent to.the focusing driving coils
22, 22, thet}@tiioew.ma/@w&@mis 25whd the tgacking driving qoils 23) tharedesmpdima | n

- the focusing direction parallel to the optical axis of the objective |ens
-2, as indi cepasthglietweanrtbonrghetsilg26, under the interaction of the nagnetic
field generated by the magnets 21, 21 formng the magnetic circuit unit
and that gener at’He bdsy ntdnebdr dcisgprogided iwrihnfipuc teringnab?? 5 Beld withini thethaks

obj ective lens driving device, the tracking servo signals are sent to the

tracki ng drinenibgr ¢ and kavidg fatdmokigarajregideddotvends frdm the fioneend tHepdtef, Wi t h
the I ens bobbin 3, in the tracking direction perpendicular to the 13

January 2008 dhowPRiFig3l Bdse tefmindR Bbie CohN@tdBRSore e dMtk FBERGPY
arrow T in Fig.6, under the interaction of the magnetic field generated by

he TRt S T a4k U R A 0
23, 23 and to the qpposite ends thereof, by outlet lines, not shown. As a result, the
focusing servo signals and tracking servo signals are supplied as driving signals to the
focusing dniving coils 22, 22 and tracking driving coils 23, 23. The outlet lines are
connected through the inside of the base member 1 to the respective terminals 25 and |
to the respective driving coils 22, 22 and 23, 23.

If, in the preéent objective lens driving device, the focusing servo signals are
sent to the focusing driving coils 22, 22, the objective lens 2 is moved, along with the
Iens bobbin 3, in the focusing direction parallel to the optical axis of the objective lens
2, as mdicated by arrow F in Fig.6, under the interaction of the magnetic field
generated by the magnets 21, 21 forming the magnetic circuit unit and that generated
by the focusing driving coils 22, 22. If, m this objective lens driving device, the

tracking servo signals are sent to the tracking driving coils 23, 23, the objective lens

2 is moved, along with the lens bobbin 3, in the tracking direction perpendicular to the




“between the respective driving coils 22, 23 and the magnetic circuit unit
- provides for focusing and tracking control in the optical pickup device as
. will be explained subsequently. On the base nenber 1, a sem -cylindrical
dust-proofing wall section 28 is fornmed upright as one w3tlankdte 2066 e
menber | for surrounding the | ens bobbin 3, outside its novenent sphere,
as shown in Figs.2, 3 and 4. In the objective |lens driving device of the

- present invention, driving signals are 1’éupplied to the respective driving
coils not fromthe, supporting. menbers 4a Qut from the termpals, 25 via
outlet |ine8pti aa@s%ff) ﬁﬁe%mcgw\?ebmrﬂug% mdreated, Bhaiovhd Hefitged.sundes the not
have to be insulated electrically fromone another, but may be used as both
ends t her eofnteraetianpftlupagnetic Sickdgenentaddyitheigagnescds 2 | foronag theimagsetihiere i s
no limtation to the materials nmaking up the supporting nenbers 4a,

i nsof ar as tinant ehiesid ihabpercesid banletrackigpdeang edils ABy2 3 (Thiabiteraowdrer i al
that is readily avail able, inexpensive and anenable to working, and that

i s not subjBaiveen tie regeonandrivae toillstd, 0Band ihe rh%@neﬁ@@fr&iii igit preadeToy
range, nmay be used. The present objective |lens driving device uses

stai nl ess MloqtihganoRQa EbRLAI M Sthe PR FRISUSIRY asokill BUS3daind?

prescribed by JI'S (Japan I'ndustrial Standard) as such material satisfying

t he above %‘ﬁ,g#il{eg nts. 13 January 2006 18 In forming the supporting
“nmenbers 4a fromsuch material, a plate nenber of stainless material, about

two suppor 1 ng. e Gof HEFLALRA Bt LARGER, alsPpi A YT syt B0 T
formed upright as one with the base membér 1 for surrounding the lens bobbin 3,
outside its movement sphere, as shown in Figs.2, 3 and 4.

In the objective lens driving device of the present invention, driving signals are
supplied to the respective driving coils not from the supporting members 4a but from
the terminals 25 via outlet lines, as described above. A Thus, the supporting members
4a do not have to be insulated electrically from one another, but may be used as both
ends thereof remain coupled to the comecting pieces 10, 10. Since there is no
limitation to the materials making up the supporting members 4a, insofar as the
electrical resistance is concerned, any suitable material that is readily available,
inexpensive and amenable to working, and that 1s not subjected to resonant oscillations
in the operating frequency range, may be used. The present objective lens driving
device uses stainless material (chromium alloys), such as “SUS301' or ‘SUSBO4' as

prescribed by JIS (Japan Industrial Standard) as such material satisfying the above

requirements.




both ends of the supporting nembers 4a, 4a are connected to the rectangul ar
frame 26 via two straitened portions 27, on each of both ends of the franme -
. 26 within the boundaries of the rectangular frame 26, as shown in Fig.7.
The positioning holes 11 and the bonding holes 12, 12 arg jahigH begmgously
formed on punching. The straitened portions 27 of the nenber shown in
Fig.7 are cut to conplete elastic suppor%ing units 4, 4, having supporting
menbers 4a, both ends of which are interconnected by the connecting pieces

10, 10, as sho i iq. T i rting unit.s, 4, rensin

connected at bot f@ﬁﬁ@%ggeFﬂg%ﬁ%gﬁﬁékﬁﬁﬁgggﬁgé@@gTB%ET@:a@@éﬁ“&?ﬂ of

di sconnectign.fromthe .frar 6, and. hence are not. subjected o djistortion

or flexure. S‘&ﬁ?ﬁ&?‘%ﬂ‘%ﬁ%@ﬁ%ﬂ"@ﬂﬁﬁﬂ% 35 HRECHPSHET E?Jnef%elf é)BP-e ®hchi ng,

hi gh precisi on_machining may be achieved as to the pitch between the two

supporting Repfbing hhe twosuppormg erebers 4a. 4 andibe sernactiBapigenddell an. A

- large-nunber of the elastic supporting units 4, still renmining connected
to the frahethendsofithgsuppostingmentbers daghicitagimgeted tio theaes pugular fifdmee 26 ast i ¢

supporting wunits 4, 4, connected to the frame 26, are in the formof a

fl at. sheet wiattwoasttdhicokd@egions27, e aacherf tafth @8dpof the danrt 20 wWilln ale bei ng

stacked, while being not liable to distortion. Since thee is no necessity

of enpl oyi nbowheldiieasfthe pacdogglanfame6r aatiowd ihdig V1 altssitiodidd ledlenrly maybe

i nproved- Meanwhile, the elastic supporting unit 4, used 13 January 2006 19

in the presgqithe msﬂam'%ﬁmes 13, BRE %ﬂlﬁh@dtﬁ%}ﬁﬁrﬁl@d SPpuriBhiny. Wi fra®Bfled .
approximately 15 to 20 mmin length. As for osci IPatl on characteristics

of the movaphifond?? ofthe H¥MRPEAGH infHig ¥ 4R cut to complete elastic supporting units

4, 4, having s_upporting members 4a, both_ends of which are interconnected by the
connecting pieces 10, 10, as shown in Fig.8.

The elastic supporting units 4, 4 remain connected at both ends by the
connecting pieces 10, 10, even after disconnection from the frame 26, ar_xd hence are

. not subjected to distortion or flexure. Depending on the precision of a metal mold,
used for punching, high precision machining may be achieved as to the pitch between
the two supporting members 4a, 4a or the location of the positioning holes 11.

A large number of the elastic suppdrting units 4, still remaining connected to
the frames 26, may be stacked for packaging and transport. The elastic supporting
units 4, 4, connected to the frame 26, are in the form of a flat sheet with a thickness
on the order of 80 um, are not bulky on being stacked, while being not liable to
distortion. Since thee is no necessity of employing dedicated packagin g materials, the

transport efficiency may be improved. Meanwhile, the elastic supporting unit 4, used




device, the resonance frequency (fO in a direction parallel to the optical
axis-of the objective lens 2 (FCS) is 29.5 Hz, as shown in Fig. 10, while
+ the resonance frequency (fO0) in the planar direction perpendicular to the
optical axis of the objective lens 2 is 27.0 Hz, as shows Japudri@oo6ll, with
t he phase conditions also being optimumfor both cases. As for the '
oscillation characteristics of an objec hve | ens driving device of a

Conpar ati ve Exanpl e, having the sane structure as that described above, and

in which the,supporting nmenber 4 is forpged af berylliun copper n.all oy
of beryl1 i ulit SR AR BE SR PRt S0 0 MO AR Bty | P uny

t he resonance_frequenpcy (fn) .in a direction parallel to the optical axis
~ of the obj e&?@@“’l‘@hgngh(FCS) is 31.7 Hz, as shown in Fig.12, while the
resonance frequency (fD) in the planar direction perpendicular to the
optical axis of AndorobjceldationechasavtersticTRR)the mozable udit, ofathesopsisnl pickupi g-
13. Thus, with the objective I ens driving device ofthe present invention,
enpl oyi ng dewtaitid Bsename draqatncya$0)ihe diedcaon phratié] tohibe spygud rakisng thenber
4, it is possible to achieve oscillation characteristics which are
appr oxi mat eblyjeetind leasd BFCS s DIz, @k shdven indEy.i10 ewhile ivBirédonhh& FERRAEY | N
menber is formed of berylliumcopper. The results of our experinents have

i ndi cated t (¥ irl #he X%rﬂr le@&ﬁ)ﬂ%ﬁ%ﬁﬂﬁhldﬁ@ﬂleaﬁ)tﬁ:ﬂ%x@f%ﬁhé abje_@i‘ivél 1385 2 is

supporting nenber S in the present invention is also eduivalent to

ber yl | i um coppay,, 13 HARE pigdQ08iRERnde SABElns ALOBLARSSaRAth firphl |1 1y.

The objective lens driving device o e present I nvent I's not 'rmted

to the abougedencipPhd RERAMbIERclHiidIDE REFHANTE IS EYiRH a6 a t e

magnetic ciFcul
Comparative Example, having the same structure as that described above, and in which

the supporting member 4 is formed of beryllium copper (an alloy of beryllium and
copper containing not more than about 3% of beryllium), fhe resonance frequency (f0)
m a direction parallel to the optical axis of the objective lens 2 (FCS) is 31.7 Hz, as
shown in Fig.12, while the resonance frequency (f0) in the planar direction
perpendif:ular to the optical axis of the objective lens 2 (TRK) is 27.0 Hz, as shown
in Fig.13.

Thus, with the objective Iens driving device of the present invention, employing
a stainless material, as the material of the supporting member 4, it is possible to
achieve oscillation characteristics which are approximately equivalent to those of the
device in which the supporting member is formed of berylhium copper. The results of
our experiments have indicated that the stainless material used as the material of the

supporting member 4 as in the present invention is also equivalent to beryllium copper




unit conposed of the yoke and the magnet is nounted on the base nenber,
with the focusing and tracking driving coils then being nounted on the

. I ens bobbin. In such case, focusing control and tracking control may be
achieved by the interaction between the respective drivilAdamary 2006nd t he
magnetic circuit unit. In this case, the supporting nenbers are not used
as feeder lines for supplying the drivigg signals to the respective
driving coils and are forned of stainle materials to realize optinmum

oscillation teri.stics e present objective |lens driving device,
the dr|V|nga§fdﬁQ 5¥%h§%ﬁ?d@8mpﬂgy respective driving coils via a

fl exible substrate interconnecti.ng,the s bobbi.n and the base menber.
This flexible sﬁﬁ?(?bé?‘e“’ie dﬁﬂ@?gwl%? qfégepvpeiténﬁnﬂomw@lmm o the
pol yi m de resin, exh|b|t|ng flexibility and thermal resistance, and a
preset el ecabavedesgribedsmrhadiments but may he tonstrocted isuclethat theheagnetipetiit e
driving coils are connected to the electrically conductive pattern on the
fl exi bl e subwt canposedrmnd thar wlieeiduh¢ magnétws mguntsd gn ahs bascanérhberf Witkithdé e
substrate. Referring to Fig.9, the optical pickup device of the present

i nvention ifeehsidgand aradking dhieihg osils theathei@ muiited oh She s hebbihhan bage
menber | of the objective lens driving device described above. The base

menber | IScﬂ%@&ﬁ&ﬁ%ﬂ'xg‘lﬂ%ﬂrﬁlaﬁldﬁﬂcﬂm?‘éﬂﬂtrollﬂﬁﬁytbc%ghﬁﬂﬁi i55Pthe Afté@¥Gor etV £aded
into four tapped holes 29 provide its four 13 Jdanuary 2006 21 corners.

Wthin the ggirgsashe &Wll%%&gls' a%d?ﬂ&ﬂnﬁ%%c%n@ﬂ't Bst.am l!hF’ssc%r e Clﬁ%/ gwﬁ@nﬁ whi ch

is made up by substrate carrying sem con aser , as a
l'i ght sour GGembers are not used as feeder lines for supplying the driving signals to the respective

dniving coils and are formed of stainless materials to realize optimum oscillation
characteristics.
In the present objective lens driving device, the driving signals are sent to the
respective driving coils via a flexible substrate interconnecting the Iens bobbin and the
" base member. This flexible substrate is formed by a base plate of, for example,
polyimide resin, exhibiting flexibility and thermal resistance, and a preset electrically
conductive pattern formed thereon. The respective driving coils are connected to the
electrically conductive pattern on the flexible substrate, and are fed with driving
signals via the flexible substrate.
Referring to Fig.9, the optical pickup device of the present invention includes
a main body unit 30, on which is mounted the base member 1 of the objective lens
driving device described above. The base member 1 is mounted on this main body

unit 30 via set screws 31 threaded into four tapped holes 29 provided at its four




and a photodi ode 34, as a light receiving el enent, a hol ogram optical .
“element 36, and a housing 37, having the substrate and t he hol ogram
.-optical elenent enclosed therein- The hol ogram optical el enment 36 separates
the light beamradiated fromthe seniconductor |aser el qaBghuadp20dg om the
l'i.ght beamreflected back fromthe optical recording nmedium &as |ater

expl ai ned, and outputs the light reflected back fromthe optical recording
medi um-t owar ds t he phot odi ode 34. Wth is optical pickup device, the

- light beam rcﬁ%i %t ed fromthe sem conductor |aser elenment 33 is transmtted
t hrough the F gram optical elenent 36 and through an astigmatism

~correction plat .S0 as .t e radiated through an upper through-hale 39
formed in the um&%@f*f%?d’ég%‘?y ‘t“HE§j '9’?‘3}6’6%‘{/3 H%ﬁogr a%ijas%‘if’v&?ﬁzgwﬁtcﬁs}?n

-~ correction plate 38 is a plan-paralle|l plate, arranged at an angle with
‘respect to tidespby sabstiaig §5,é#nyltlaesmmgnndwrhm@bment 3hmsulight source,

sem conductor | aser el enent 33, and corrects the astigmatism proper to the

| i ght beam andmplitodiede 34 asadight megivinglentrtghbolbgmm optil demdntitoand he

through-hole 39 of the main body unit 30 is transmtted through the

~ t hr ough- hol ehéwsinge3l7, havingé¢hesubistpae bndthe hibldghen bpseal eRipt ehclésed tidréinon t he
objective lens 2. The |light beamincident on the objective lens 2 is

i Il uni nat edTh® 1mmgrmnbepti@®rwaﬁ@ﬁd3@megaﬁie@nmb ﬁ%ﬁow&ﬂgmamefdaﬁ%ml% of an
optical recording medi um 104, such 13 January 2006 22 as an optical disc.

This |ight QedBodduciiRdicrbRMCAE3S, Froth HRISPHD bOAm Efi&%Ed BAKF om AR éf-cﬁﬁti on,

depending on the information signals recorded on the signal recording

surface 105, Iét‘r%lét?gsmreﬂmg? ds %tle?@)&ﬂﬁn?d’, a?ldr()%{ﬂu‘?ﬂﬂeqﬂghlt YRLrdd DIRR £ i

si gnal recor&
optical recording medium towards the photodiode 34.

With this optical pickup device, the light beam radiated from the semiconductor
laser element 33 is transmitted through the hologram optical element 36 and through
an astigmatism correction plate 38 so as to be radiated through an upper through-hole
39 formed in the upper surface of the main body unit 30. The astigmatism correction:
plate 38 is a plan-parallel plate, arranged at an angle with respc;:t to the optical axis of
the light beam output from the semiconductor laser element 33, and corrects the
astigmatism proper to the light beam transmitted therethrough. The light beam
radiated from the thrqugh-hole 39 of the main body unit 30 is tﬁnmﬁtted through the
through-hole formed in the mid portion of the base member 1 to fall on the objective
Tens 2. |

The light beam incident on the objective lens 2 is illuminated so as to be

converged on a signal recording surface 105 of an optical recording medivm 1 04, such




surface 105. The light beamreflected back fromthe reflection |ayer of the
~optical recording medium 104 is re-incident through the objective lens 2
.~ to the main body unit 30. The |light beamreflected back fromthe optical
~recording nmedium 104 falls on the -hologram optical el emantya@fic§Hoogigh the
astigmati smcorrection plate 36. In this hologramoptical elenent 36, the
~light beamreturned fromthe optical re(i;fprdi ng nmedium 104 is deflected
wWith respect to the optical return path“fo the sem conductor |aser 36 to

fall on the_photodi odeg. 34....The. phot odi ode ceives the refl.ected |.ight
from the opeh o HsBE i o TN digRl e .S SRedilalefn B Srandthor FEHTLOEI ca
el ement 36, to .output electri c%l .Sj.gnal.,s correspondj ng .to_ the state of
nodul ati on PRAPRFLON idﬁl’ﬁnaﬂgs’a‘?ﬁt ernfosmatian signals rerogdetborhthe signahrsgrdisg gnal s
of the information signals, recorded on the optical recording nmedium 104,
based on t haurdaseptts, s¢ gt borellepisd dyor rediestdon Byer Ieshon the ssamapracosdiggal of
t he photodi ode 34, focusing error signals and tracking error signals are
gener at ed byurdace )5 oFheshigt g}balgemﬂba'c'd ibgcle froputhe refl@dmadayen of e stical
generated focusing error signals and tracking error signals, focusing

servo and t rezokdingmsdivnol Gf ig rainsidenethgaphikd sldediive 148 2 16 teviaie bo@inkit  The
so generated focusing servo and tracking servo signals are sent to the

- focusing dr 30 T BghtlbeadZell@Redtidk fout (e o?yﬁéﬂ'ﬁédb@diﬂg imegdnen ¢04 Fa¥ls @8 th&3, as
descri bed above. 13 January 2006 23 In this optical pickup device, the

Che T espoct TVaEar) YRG! CRAGE 16 MR T BRIl SoFRelbh BE Y6, 87, e
{ gcusi NG di Q6L1AAD oPREA diherdt B6L Hfe BBA! 6Sm Fthihed! £5NGHE ij%&rlli r\-legoﬂd?rpgs 2 and
medium 104 is deflected with respect to the optical return path to the semiconductor
laser 36 to fall on the photodiode 34.
The photodiode 34 receives the reflected light from the optical recording
medium 104, deflected by the hologram optical element 36, to output electrical signals
corresponding to the state of modulation in this light beam. It is possible to generate
readout signals of the information signals, recorded on the optical recording medium
104, based on the output signal of the photodiode 34. From the output signal of thé
photodiode 34, focusing error signals and traéking error signals are generated by an
error signal generating circuit: Based on the so generated focusing error signals and
tracking error signals, focusing servo and tracking servo signals are generated by the |
servo circuit. The so generated focusing servo and tracking servo signals are sent to

the focusing driving coils 22, 22 and to the tracking driving coils 23, 23, as described

above.




the planar tracking direction perpendicular to this optical axis, such as

to cause the |ight converging point of the |ight beamfromthe _

- sem conductor laser device 32 to follow a recording track on the signa
recordi ng surface 105 of the optical recording nediunllqgjgxm&?%mgpjective
lens 2. That is, in the present objective |lens driving device, e

objective lens 2 is noved in a directigp parallel to the optical axis of

the objective lens 2 to cause the |ight beamradiated fromthe
- . sem conduct or | agff; LOG: : | | : : f-Ql l.ow t he
up- and- down rmveﬁrrlgﬁlt%gpb@ﬁle&g taié\g% ’ﬂ]reg(]:)%'? t&‘."%%“%r@‘ﬁ‘{‘%‘%d%gé Gt

converged o €45/ I rdi ng sur.face .105 of, focusing control.
In this objggg{éiO\Pi%('glﬂglg%lsgflgk’/ﬁ}?dgffe?\?{%%,gn\nﬂg cﬁlﬁ%/?g\é\??\?ﬂd theq@agnetis cgewh rpved
inadirection. perpendicylar.to a ngential line draw to a recording
track in th&8Y i %8}‘?’&%#1%%“’“&?{4%{9&?%5? opiacal pis BE&S@%C&W lens andan
objective lens 2 to cause the |ight converging point of the |ight beam
radiated fr E]H’éafstéﬂﬁiﬁ’(grfhifé’%ﬁ pepsadiculay [ thisopties] atie suchlas to sausedhe t o
follow up with eccentricities of the optical recording nedium 104 so as to
fol | ow t he bglicrosiverging peikt bfthedighbbeam fwim the seom¢orductor hasehdevice 32 to
above-described focusing control and tracking control, the focusing error

si gnal s cor falopontticnlinptraticonlihetsiymabrdeetdimg mrfdee 105 gfthdegivat aevrligg ng
point and the signal recording surface 105, and the tracking error signals

cor r espondi mgdinm tGkbyl thelsbjeotivy 162006 24 di st ance between the Iight beam
convergi ng point and the recording track, are generated, based on the

fracking Servo o gnal e BE o e R R R T g
mqved in a direction paraliel to the optical axis of the objective lens 2 to cause the
light beam radiated from the semiconductor laser device 33 as the light source to
follow the up-and-down movement of the optical recording medivm 104 so as to be
converged on the signal recording surface 105 by way of focusing control. In this

_ objective, lens driving device, the objective lens 2 is also moved in a direction
perpendicular to a tangential line drawn to a recording track m the plénar direction
orthogona] to the optical axis of the objective lens 2 to cause the light converging
point of the light beam radiated from the semiconductor laser device 33 as the light
source to follow up with eccentricities of the optical recording medium 104 so as to
follow the recording track by way of tracking control.

Inthe aboﬁc—described focusing control and tracking control, the focusing error

signals corresponding to the distance between the light beam converging point and the

signal recording surface 105, and the tracking error signals corresponding to the




coils 22, 22 and to the tracking driving coils 23, 23, based on these
focusing error signals and tracking error signals. Industrial
- Applicability Wth the above-descri bed objective | ens driving device,

according to the present invention, in which the power qan el i ed to
the driving coils w thout enploying the supporting nenbers, adapted for
novabl 'y supporting the | ens bobbin, as eder lines for the driving coils,

it becones possible to formthe supporting menbers of a stainless .
‘material, tqQ:e r heyga f t | ' f; the tierial s used for
For m ng. & he s ma, (A o T ik AaEARE BLAE Rl e TelFlg Pgfl ¢

per f or mance equi,red of the objective.le drivin vi.ce.. Since the ganut
for the sel gg{;errgﬁzdb asf’ﬁémr@? é)PBJgFé]gP rﬁ?lﬂgﬁggbB@ﬂ{&ﬁgﬁngﬁ’ﬁeng‘fsmg §CTHBW
wder, it beconﬁs Rﬁésib e to use stainless material, which is |ess
costly t hanS188ekapd thedesingservp signals aresepis driying signalsdn thedecusing drang
apparatus itself inexpensively. That is, with the present invention, such
~an obj ect i veollsdd Zr and teghe érpckiageiving eoils 2% 2debased anihese facnsing error
supporting nmenbers, supporting the |ens bobbin, can be fornmed easily, the

supporting sgnidenasd trackihg epackigodsl and transported easily and in which the
materials of the supporting nmenbers are readily avail abl e and i nexpensi ve.

13 -January holStrizb ApglicdbilByl. An obj ective | ens driving device conprising:
a lens bobbin provided with an objective |ens; at |east one nagnet provided
on sai-d | ens bobWiththe above-described objective lens driving device, according to the present '
*_invention, in which the power can be supplied to the driving coils without employing
the supporting members, adapted for movably supporting the lens bobbin, as feeder
lines for the driving coils, it becomes possible to form the supporting members of a
stainless material, to enlarge the gamut for the selection of the materials used for
' -fox_ming the supporting members and to realize optimum oscillation performance
required of the objective lens driving device.
Since the gamut for the selection of the materials for the supporting members,
is now wider, it becomes possible to use a stainless material, which is less costly than
other metals, to render it possible to manufacture the apparatus itself mexpensively.
That is, with the present invention, such an objective lens driving device may
be provided m which linear supportizig members, supporting the lens bobbin, can be

formed easily, the supporting members can be packaged and transported easily and in

which the materials of the supporting members are readily available and inexpensive.




a coil unit for causing novenent of said | ens bobbin along with said nagnet
in a direction parallel to the optical axis of the objective lens and in a
- planar direction perpendicular to the optical axis of the objective lens; a
stationary unit provided with said coil unit; and an el asts gngppood i ng
unit of a stainless material, provided between said stationary unit and
the | ens bobbin; said elastic supportingsunit supporting said | ens bobbin
for novenent in a direction parallel to the optical axis of said objective
lens and in a .planar direction perpengdisgyisar to the optical axis of said
objective lens. 2. The objective lens driving device according to claiml

- wherein saiq.ehﬂ%bkgﬁvikﬁpgﬁygggbyggEoﬁﬁggﬁges a plurality of Iinear

supporting nmenbers eac aving-its one founted to said | ens bobbin and
having its oppos] 10 said, stationary upit. 3. The objective |lens
driving device a%%%?ggﬁ%hg%pg'%1“F€aﬂﬁgpﬁﬁﬁeﬂm§aid elastic supporting unit
includes a first elastic supporti. art._and_a second el astic supporting
part, each const?ﬁ@?&ﬂn%gmg&gp@ﬂﬂﬁ%&ﬁ}ﬁﬂd ngbebbingach of sai d connecting
pi eces interconneqh%ggﬁgoth‘ends of two of said plural supporting nmenbers
so that said twoe°@ FeiIneanewnzens of wmd levs bablin hlong withclaidwhgnet id.  The
objective lens driving device according to claim3 wherein said first and
second 13 Jadusrormpasliedo ths epticalaxss pgd‘ret ohjectparens andan qrianed direcgomchi ng
a stainless sheet material into a stainless plate nenmber. 5. The objective
| ens dri vi npergendicdaniodbe dptical txis off tieolgestherleisy said first and second
el astic supporting parts are arranged parallel to each other on both sides
of said - a stationary unit provided with said coil unit; and
an elastic supporting unit of a stainless material, provided between said

stationary unit and the lens bobbin; said elastic supporting unit supporting said lens

bobbm for movement in a direction parallel to the optical axis of said objective lens

and in a planar direction perpendicular to the optical axis of said objective lens.

2. The objective lens driving device according to claim I wherein said elastic

supporting unit includes a plurality of linear supporting members each having its one

end mounted to said lens bobbin and having its opposite end to said stationary unit.

3. The objective lens driving device according to claim 2 wherein said elastic

supporting unrit inchudes a first elastic supporting part and a second elastic supporting

part, each constructed as two connecting pieces, each of said connecting pieces

interconne;ting both ends of two of said plural supporting members so that said two

supporting members extend parallel to each other.

4. The objective lens driving device according to claim 3 wherein said first and second




objective lens with said objective lens in-between. 6. The objective |ens
driving device according to claim2 wherein said stationary unit has a
- plurality of grooves for receiving the opposite ends of said |inear
supporting menbers, and wherein a danper is provided in @BaghufyooyE in
contact with the opposite end of the associated |inear supporting nenber.
7_ The objective lens driving device acggrding to claiml| wherein a
substantially rectangular frame-shaped yoke is provided in said |ens

bobbi n, t Rgo n@t?ﬁ'g Wol-To M) [K3 . f aci

i (r)melr nWal \INogectl g'?‘@ 0 g%‘@é%ege ang &lwﬁ{élr?%]?ﬁrgg[asl . (Q:%Sle?ﬁgg{n%qﬁ?%}lsaﬁ\é\ﬁ%v?g:egg
bet i An obj ecti I dri vi devi i sing:
sttt onary QAT BTEREEEL r provi ded w th an obj ective | ens: at Ieast

one magnet provided on,one of said | ens bobbin apd the stafionary unit; a
coi |l unit pSoﬁﬁl‘g@eﬁW"t‘% d&vﬂﬁ%‘?%fceé’&%fdl"gﬁ%dﬂ% Wﬁeﬁﬁbﬁaﬂﬁéﬂ‘&%ﬁﬁ%ﬁ% y unit
and adapted for supporting said | ens bobbin for novenent in a direction
paral | el t ockapie swporiEny parks areotrranged nawplist to wach ethsr ancbath sides| ofrsard
direction perpendicular to the optical axis of said optical axis of said
obj ecti ve | esctreeridnsi®ith amdabyectigoberd in-betweehast i ¢ supporting unit of a
stainless material, provided between said stationary unit and the |ens
bobbi n; sai @ élzEsbjctisalspsdtiving devict asopdiog td dkgmsbwherkianaid seniibiary dror
novenment in a direction parallel to the optical axis of said objective |ens
and in a plhaed phiicalizg of grodves fandteivinglthé eppditteasiids R kaidtinsaduppRitthg
obj ective | ens. '
- members, and wherein a damper is provided in each groove in contact with the
opposite end of the associated linear supporting member.
7. The objective lens driving device according to claim 1 wherein a substantially
rectangular frame-shaped yoke is provided in said lens bobbin, two magnets are
.ﬁrovided at a preset distance between two facing inner wall sections of said yoke and
wherein satd coil unit is provided between said magnets.
8. An objective léns driving device comprising:
a stationary unit;
a lens bobbin provided with an objective lens;
at least one magnet provided on one of said lens bobbin and the stationary unit;
a coil unit provided on the other of said lens bobbin and the stationary unit and
adapted for supporting said lens bobbin for movement in a direction parallel to the

optical axis of said objective lens and in a planar direction perpendicular to the optical

axis of said optical axis of said objective lens; and




- 9. The objective lens driving device according to claim8. wherein said
- elastic supporting unit includes a plurality of |inear supporting nmenbers
- each having its one end nmounted to said | ens bobbin and having its

opposite end to said stationary unit. 10_ The objective i3gaguasly 2oteng
device according to claim9 wherein said elastic supporting unit includes
a first elastic supporting part and a sggond el astic supporting part, each
constructed as two connecting pieces, edach of said connecting pieces

i nterconnecting hot nds of .two o [ ural .supporti. nmbers_so that
said two suppor ?ﬁnegasﬁgr@gggr% %'Hg Og}r %F‘F'L 53 %até-é;@hp&vﬁ(gﬁgi. g%l".ee"rﬁgido
"objective lens dri vi.ng ‘ﬂ vice Ecli?(}r_di ng .to.claim.10 wherein said. first and
second ol astronRLPRY #chHicEns BOBAR: Saif HadlicHPPRIHAR PHY SHPRTHRR FEddeRshcet
material intQ . a_stainless plate nenber, 12. The qbjective | ens_ driving
devi ce accdrabbiyforsnevegient oa dmestiompasaljed tq the optigpl @xissefssitolipdyeilens
supporting parts are arranged parallel to each other on both sides of said
obj ecti ve |andsnwiplinas sirgcton) parpendicylanty theopsealwas of 38d olfjeetivblenst i ve | ens
driving device, according to claim9 wherein said stationary unit has a
plurality & Thoobgstifolensedavmpgndevideeaappdisg tte obaioks 8 ovhear@ind siid nedastic
supporting nenbers, and wherein a danper is provided in each groove in
contact Wi tsappbiting vhit iddndarypldlity @lincapappoii@goidniidrs bivh REaQGsadRd
| i near supporting nenber. 14. An optical pickup device conprising: a |light
source; an HiR&tityE®td KNbless bybbif 288 hheiBg its 3pFosnbicBE th ¥Ad kBenaY uhitng

device including a

10. The objective lens driving device according to claim 9 wherein said elastic
supporting unit inchudes a first elastic supporting part and a second elastic supporting
part, each constructed as two connecting pieces, .cach of said connecting pieces
mterconnecting both ends of two of said plural supporting members so that said two
supporting members extend parallel to each other.

11. The objective lens dniving device according to claim 10 wherein said first and
second elastic supporting parts-are formed on punching a stainless sheet material into
a stainless plate member.

12. The objective lens driving device according to claim 10 wherein said first and
second elastic supporting parts are arranged parallel to each other on both sides of said
objective lens with said objective lens in-between. |

13.  The objective lens driving device according to claim 9 wherein said stationary

~ unit has a plurality of grooves for receiving the opposite ends of said hinear supporting

members, and wherein a damper is provided in each groove in contact with the




| ens bobbi n, provided with an objective |ens for conver ging a light beam
radiated from said |ight source; a stationary unit having an openi ng for
- guiding the light beam radiated fromsaid |ight source to said objective

| ens; at | east one magnet nobunted on one of said | ens boggjaﬁuﬁgg gaid
stationary unit; a coil unit provided on the other of sai en go bin and

said stationary unit and adapted for caygi ng novenent of said [|ens bobbin
~in a direction parallel to the optical axis of said objective lens and in a

pl.anar dir e%ﬁ)}caé’é?te%ﬂm Qéébaﬁteﬁ‘?iﬂeg%él g%)fﬁlﬁlglméaﬁﬁ of said objective |ens;

and an el ast supporting unit o ss material provided between
sai d stationgry,uni .l e obbin for supporting said | ens bobbin _
for -m)vemanpqi r‘fmaw&%cra@?ll{&@ﬁ&%‘%&reaﬁ?@S?’@'t he optical axis of said objective
lens and in a pl aﬁgl_r]t direction perpendicular to the optical axis of said
obj ective | ens; 4N&"'&EOBHSt odet ector for detecting the |ight beamincident
t hereon via said objective lens. 15 The optical pickup device according
to claim 14 wher® 9Piseng lensdiving dayiiso sad ogiective lens davingdevise praluding ey of
| i near supporting nmenbers each having its one end nounted to said lens
bobbi n and mbﬁ%?mIEOWQ@MIllénebﬁﬂcm@lmfdrml‘ami‘gm@alyglubbmtﬁiatfﬂdiom
obj ective lens driving device according to claim15 wherein said elastic 13
January 2006aiddighs spwoet a stptionary umthades aa dhensig for amidiog ship ight béwgn par t
and a second el astic supporting part, each constructed as two connecting
pi eces, eachadidtedfriomh sabhlight sburge @i ibsbjedtiviede) Briesst bRgnghH BOsRe®bn t WO Of
said plural supporting nenbers so that said two supporting menbers extend
paral | el toof@a6fsaid le@k bobbin and said stationary unit; a coil unit provided on the other of

said lens bobbin and said stationary unit and adapted for causing movement of said

lens bobbin in a direction parallel to the optical axis of said objective lens and in a

planar direction perpendicular to the optical axis of said objective lens; and an elastic

supporting unit of a stainless material provided between said stationary unit and the

lens bobbin for supporting said lens bobbin for movement in a direction parallel to the

optical axis of said objective lens and in a planar direction perpendicular to the optical

axis of said objective lens; and

a photodetector for detecting the light beam incident thereon via said objective
lc:nsT |
15. The optical pickup device according to.claim 14 wherein said elastic supporting
unit includes a plurality of linear supporting members each having its one end mounted
to said lens bobbin and having its opposite end to said stationary umt

16. The objective lens driving device according to claim 15 wherein said elastic




"17. The objective lens driving device according to claim 16 wherein said
first and second el astic supporting pieces are forned on punching a. ‘
. stainless sheet material into a stainless plate nmenber. 18. The objective
| ens driving device according to claim 16 wherein said fii3fammag;2006cond -
el astic supporting pieces are arranged parallel to each other on both sides
of said objective lens with said objecfd ve | ens in-between. 19. The
objective lens driving device according to claim 15 wherein said stationary -
unit has a pl i ty. \ - T i :said
| i near supp%llp E {’Igilglj] gh}é%ﬁ%%‘?%e?%afﬁgt "’{%ﬁ%‘r" é.ﬁﬁ‘?‘léﬁ”%gﬁ%@?q és)&gglgé\]/%%%t?l pggﬁé groove
in contact wwth tthe o site . end of the associated.li.near s ortin
menbers. . 130 ad §oBUB L 480 CoBneciHe BEra: R el pil DhaCRRR RS b ckup
Devi ce Enploying the Qbjective Lens. Drjving Device ABSTRACT . The. present
Cnvent i on. (BtereResig RAth RndsOLBOET AP PEY suRpOTEBemReH @ thitaid tyoan
~optical pickup device, and includes a stationary unit, a |lens bobbin
provi ded wisupporangssnekars oxtendparalightolegel pthehe nmgnet provi ded on one of |
the | ens bobbin and the stationary unit, a coil unit Eroyi ded on the other
of the | enst?hobls objactivet loes dtraing dewicy ageordingdo chamsltnghensuesmd firgfandhe | ens
bobbin in a direction parallel to the optical axis of the objective |ens
and i n a plseoard distiestppntipepipendirciormed bo ptrivhirgptstdalessshiest odtetiflento
objective lens, and an elastic supporting unit of a stainless material,
provi ded b%g@ﬁ[@ssp]a&ilﬁbﬂnﬁﬁary unit and the | ens bobbin. The elastic
supporting unit supports the |ens
: 18. The objective lens driving device according to claun 16 wherein said first and

second elastic supporting pieces are arranged parallel to each other on both gides of

said objective lens with said quective lens in-between.

19. The objective lens driving device according to claim 15 wherein said stationary
~ unit has a plurality of grooves for receiving the opposite ends of said linear supporting

members, and wherein a damper is provided in each groove in contact with the

opposite end of the associated linear supporting members.




bobbin for movenent in a direction parallel to the optical axis of the _
- objective lens and n a planar direction perpendicular to the optical axis

[
i
- .. of the objective |ens.
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Objective Lens Driving Device and Optical Pickup
Device Employing the Objective Lens Driving Device

ABSTRACT

The present invention is relative with an objective lens driving device used in

an optical pickup device, and includes a stationary unit, a lens bobbin provided with
an objective lens, at least one magnet provided on one of the Iens' bobbin and the
\ statibnary unit, a coil unit proﬁded on the other of the lens bobbin a:nd the stationary
unit for causin g movement of the lens bobbi_r.lvin a direction parallel to the optical axis
of the objective lens and in a plahar direcﬁon'pexpgndictlar to the optical axis of the
objective lens, and an elastic supporting unit of a stainless maten'él, provided between
a staﬁonary unit and the lens bobbin. The elastic supporting unit supports the lens
bobbin .f_or movement i_n a dircctidn parallel to the optical axis of thé objective lens and

in a planar direction perpendicular to the optical axis of the objective lens,

Figure 2




