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  axdigndld od ffoptiehReEdriRgneiBum! dheh aéaﬁldg:ﬁcﬁ]_laﬁcf ﬁﬁlfﬁfﬁgdﬂkhﬁft%léon’ and

along a direction perpendicular to the optic axis, that 1s

TR AT, e, et 0B OPAER B 0
‘ ‘dn'ving device which may be usefully applied to this optical pi;:kup 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




tracki ng directions. The objective | ens driving mechani sm causes novenent
of this objective lens to be noved along the direction of the optical axis
«of the objective lens and along the direction perpendicular to the optical
axis to cause a light spot forned by this objective | end3danuryl@ital
recording surface of the optical recording medium to follow a recording
track on the signal recording surface of the optical recording nedium

That is, the objective | ens driving mechani sm causes the objective lens to

be noved al png.the directj of, .the optical axjs of the objective |ens,
that is in Pﬁl?g“'f%ﬁﬂ@éitﬂ eo‘#q?geﬁﬂﬂdw, an SPe@ieet!@g@mo%C@ﬁthnbtmﬁo@usn@g and
converging the Iight beamradiated fromthe |ight source on the signa
recordi ng strackiag dirggonsp Thetabestive lens drivipgmaechasismaanses mbemeadosdes t he
objective lens to be noved in the focusing direction along the optical

axi s of theobisjestleneto temsoveadongtht diettiemaifithegppdicalntis ofthe bbrttivslehs a
direction perpendicular to the tangential |ine of the recording track, to
cause a |i ghtd glony éreglingtiopperpendiculah & the @pticd) arints aghset£8bH: sH60 fhhged | ght
source to follow the recording track, by way of perform ng tracking

adj ust ment . by s objetivd Mas bR Bsighai wcaﬂiiﬁgﬁﬂﬂiaa %mﬂe%ﬂtkg%c&&%ﬁlg&gg}’ y

unit, nmounted on the main body unit, a Tens bobbin,” carrying ective

l'ens, -and atcStopBR 4 FrSrdiAE WAEk oh @Eéﬁl%ﬁﬂg‘g&trgﬁg shpg%‘?ﬁﬁﬂeoé}g{cxéi I]lcé?&r)lltéi d the

| ens bobbin.” The supporting unit s na y ex _ 11 near
e, S RERE R L RO SRSl BRSIR AT 1
optLce S olhd RgLESREGfoh 4261 RRTEHS SThE e o, a0 L,
gﬂet ﬁgdl gﬁgf%%ﬁsglag Hi'rctacq{aon, ?ot c?xteicgtg oguskjnrg éohtr\gﬂ) c%nggr\é}n%qhé }ightol;egl?}rragiggedmu nted

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 stationary unit is provided with a magnetic circuit unit conprised of a
magnet and a yoke. On the | ens bobbin are nounted a driving coil for
« focusing and another driving coil for tracking, both nounted in a nagnetic
field generated by a nagnet constituting the magnetic cil3dantaryf0d6 | n
this objective lens driving nmechanism when the current is supplied to the
driving coil for focusing, the driving coil for focusing is noved, along
with the | ens bobbin, along the di rectich of the optical axis of the
objective lens,. together with the |'ens bopbin, under the interaction with
the nagnet itRe Fnear pggabezs MakingRp thesuppeitogwitdas disi aneandimovwied ontthe
current is supplied to the driving coil for tracking, the driving coil for
tracki ng i sstegoeary uaitowhiloheting fieothenend mombied onithe tenebdbbiact i on
perpendi cular to the optical axis of the objective lens, along wth the
| ens bobbi n, undEhe stagonary emitas poovidéd iwithhe nmgetit diecuiti wlid cgapesat elaby t he.
magnetic circuit unit. By this interaction between the respective driving
coils and t hagneragdet yake IOt thie lersrbobbirf &6 ybhmgedLMiviag cail dor fodGKhg dngONt 1 ol

are executed so that the [|ight spot of the light beamradiated fromthe
l'i ght sour cengihél &NE cB8AdoPRadk® HotAounfdlGa eﬁﬁrﬁfﬁ(ﬁgeﬁéﬁfcﬁ y a
objective lens will follow up wth vertical novenent of t si gna

recording sypbaGecAtlutitd e ﬁﬁgmarﬁ%%ﬁ&ﬁ% ﬁgt.tlﬁ ﬂx?é%btiédﬁvg ﬂ:hﬁ dﬂpﬁlgﬁiégllé&ikﬁn S

driving nmechanism current supply to respective rrvin i's via
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these |inear bers are rablly Tornmed o .
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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




length -of the order of 15 to 20 nun. In the above-described objective | ens.
driving device, since the four linear nenbers formng the supporting unit

- are used as feeder lines for the driving coil for focusing and for the
driving coil for tracking, and hence need to be el ectri cdBlJynuarn@@fendent
of and electrically insulated fromeach other. Therefore, the l|inear
menbers form ng the supporting unit nust be fornmed as respectively separate
menbers. These |inear nenbers were diffitult to formto high precision in a
manner free. f{onld'stortion r flexure. These linear nmenbers are forned by
first punchilR§esie feélsfaﬁﬁ%'&? whigh dlogsnedpsoduse esonannsiin theohpquensy rafgepl ur alj
|'i near nmenbers 101, 101 lying wthin a frame-shaped frane 102, wth the
ends of the Usphetor crample; Sudien mepterial uas dgrylliomt deppemniteapivhide ethigss linéart he
frame 102, as shown in Fig. 1. The linear nenbers 101, 101 then are '

~ severed fromarhecrs pend dbknesvefitbe orddred 89querewidtli apté Be t6 DenEn 18@a the
|l i near nmenbers 101 tend to be distorted or flexed. It nmay be contenpl ated

t o i nt er condaih bbthe cedetofdb tb @0 | i near menbers 101, 101, neighboring
to the objective | ens driving nechanism by synthetic resin conponents.

103, 103, by i nsky thensiode Wscribed ldMedtiviBhs HHARE deVREPShSe }%’} forhOfndd©

supported by the frame 102, thereby suppressing~torsion or exure of the
et 13 s O oAREGAS Ml o Rk B35y BN L L
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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

commponents 103, 103, by insert molding, as the plural linear members 101, 101 are

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




conponents 103, 103 to the frame as descri bed above, the resulting unit
becones thicker than the liner nenbers per se. The unit carrying the

| i near nenbers 101, 101 thus connected is locally different in thickness,
so that, if a plural nunber of such units are stacked di ridchhyary26¢fet her,
the linear nmenbers 101, 101 tend to be deforned. For transporting the units,
carrying the linear nenbers 101, 101, thus connected, in a state of
preventing the linear nenbers 101 from becom ng defornmed, dedicated
packing materials need to be used. If & |arge nunber of the units,
carrying the linear nmenbers 101, 101, are to be packaged and transported,

t he packagegerh®drs 10120GID G this BRPbALY ki of e tileHhdanesbRatkago Nge sBERA! al s,
are bulky in size, to render 1t inpossible to inprove the transport

ef ficiency. riRiRa¥RLe 100S4sWoth dABR SRS Rhicar MBHBr 8L, 101 RfaMQRIMRRIANS theS a
material formng the above- nentioned |linear nenbers, is difficult to

procure, WhithfeR&leff cGfiihbis 1021 5B PRMeIR vul & JsBVRMis fite BDOdbjERAES Of the
present invéntion seek to provide an objective lens driving device, in

whi ch |i neajenBURRY dovb PP el 1inRe RerhiRRAS1010001 fte BBdhetB@HY e HRMERS RBH, the
supporting nmenbers may be packaged and transported readily and. in which

the materiahofidntd 118, S04 frdiG JEIRSIHS GRe AR REQGH Bk IRBGhésthidke 13
January 2006 manuf act ured i nexpensi vel y. Enbodi ments of the present

i nvention SREKE Al RHIbER pafke. TRtunG RhrrCtid oG NdntRrsQ 010V ihfiglcohtidcfed
obj ective lens driving device. According to a first aspect of the present

invention, &RRAE diferd RMhilEEssdd 1) €& blutf nhiBBE of ek ubits HEMh&Rd BRGRY! SI Ng a
| ens bobbin provided wth an objective lens, at |east one nagnet provided

on the |enshoRli fe 1BhefiOhbmbiM 1o, R €RAVE BY dBBYRAPRE: Rinshdine BBSRQDbI N
along with the magnet in a direction parallel to the optical axis of the
obj ective lc%.ﬂ?m&% linfar3nembers 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 the Invention

Embodiments of the present invention seek to provide an objective lens driving

device, 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




pl anar -direction perpendicular to the optical axis of the objective lens, a
stationary unit ~provided with the coil unit, and an elastic supporting
unit of a stainless nmaterial, provided between the stationary unit and the
| ens bobbin; the elastic supporting unit supporting the 13dasudrpBMth for
novenent in a direction parallel to the optical axis of the objective |ens
and in a planar direction perpendicular to the optical axis of the
objective lens. The elastic supporting unit may include a plurality of

| i near supporting nenbers each havinggts one end nounted to the |ens
bobbi n and having its opposite end to the stationary unit. The el astic

supporting WnhtabBeéd iﬂ%ﬁﬂeﬁg%lﬁ Enttodimegis 3B thk preSeaPRO&H R SeeR & frodfdland second
el astic supporting part, each constructed as two connecting pieces, each of

the connect igBgkal REIGP Qv UBIGRRARS bhiBGvORE URAESIcAfe.t W0 Of the plural

supporting nmenbers so that the two “supporting nenbers extend parallel to

each other. The ficfahg il aGRnKe b Balenfin MHRONEEAGrARIch fn GRbiRAGHOr Ted on

punching a stainless “sheet material into a stainless plate nenber. 13

January 2008i%ng dfe S sBiRaN¥ns BBbtin pRVidEGitHEtobfecRb bR dldstQbe 9T OOVES
adapted for receliving the opposite ends of the plural supporting nenbers.

| each gr oy KRR oIR8 bOSEY b6k o ARSI R ERRY B lentbdbbint he

opposite en associ at ed supporting nmenber. A substantially

rectangul ar algl‘{;agrﬁ%tﬁ@%g%gt ¥ QKifediBY %Jt?aﬁlgpt‘b QP8 A draR JbRRBYPRADIY in ot WO

magnet s may Vi at a pres I stance between two facing i nner wall

secti ons of piald6kaks QA IAGHPI It BRiAPLs b B RnDE QYIRS ift veen the

magnet s. Actor ing to a second aspec e present invention, there is

provi ded a%@&h@g@gﬁﬁ% coltilﬁlﬂﬁ, A& %a/élggqc g@f&rﬁsg IRk dhiflsAnatal bRVARY unit, a

| ens bobbi n" pro an objectiv
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.




| ens, at | east one magnet 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 unit and adapted for supporting the |ens bobbin for
movenment in a direction parallel to the optical axis of tﬂﬁmﬁ@hﬁgnmye | ens
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 |ens bobbin; the

el astic supporting unit supporting the 1 ens bobbin for novenent in a
direction parallel to the optical axis of the objective lens and in a

pl anar directi omrheResipRRd it bl ifdudenepl@nlityCl grabies adbtell H& RBdiasRE thée | ens.
According to a third aspect of the present invention, thee is provided an
optical pi gljeBircd@Ms 6€he Bﬁ&:ﬂl%@@mﬁg ldeBiBbrs SIA WhdhEarodVe, BEk: Bl ibd Prdvefag adr i vi ng
device, and a photo detector for detecting the |light beamincident thereon

via the obj éﬁﬁ(}!el/ﬁl&oﬁﬂa&-mfmﬁe_ SPbEGlehy 6f thd RO%iAHd sMpRRBiSYdntRr. | NCl udes a | ens
bobbi n, provided with an objective lens for converging a |ight beam

radiated from t heghiatiag %{aﬁ%aé%aﬁkéﬁép%%ﬁé Y e JJP@:YdeH% A0 1QpsHuaY for

guiding the light 13 January 6 8 beanmradiated fromthe |ight source to
the obj ecti¥g hHRSs md) bd £35S pRBY AREndEUR BT twolBcil B fwall REibRHE DObbI

and the stationary unit, a coil unit provided on the other of the |ens

bobbi n and #PeoRtAl (kRAEH YhetBil lnifAS) BARRIGD tb@eef@bRbffbsTOVenent of the |ens
bobbin in a d??ection pargllel tog%he opticalegxis o@gihe obj ective | ens

and in a planar [ b i i - I; s Al :he
obj ective Iens,Aﬁ%%&g%&gﬁgggﬁgﬁggg%%%b?%ﬁ%ﬂﬁﬁﬁﬁkgg&gﬁgkg%ﬁﬁgggkﬁggeria

ided b . Stk | . . N, f ti
pr oVt 96 boL R L BB AT LYKl 0 o35y AR clpPOT 110
of t hel Ob] Q&1 ¥ FealTRE Bkt bRAVRLIHNREs i LR FHRNR S RBAHEHINA 2 doff uhil'®

optica
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.




axi's of the objective lens. Other objects, features and advantages of the

present invention will becone nore apparent fromreading the enbodi nents
.of the present invention as shown in the draw ngs. Brief Description of
the Drawings Fig. | is a plan view. show ng a supporting rerheirypees for a

conventional objective lens driving device. Fig. 2 19 a perspective view
showi ng 'an objective | ens driving devi cg according to the present
invention. Fig. 3 is an expl oded perspective view show ng the objective

| ens driving device cordipng.to the present invention. Fig. 4 is a plan
Vi ew showi ng:’claﬂlemﬁ‘ﬂfeﬁ?r{}éhql S‘HFF?/P&E@ %@?%‘@@&W%ﬂ%@l%&mm 15 nt

i nvention. 13 Janﬂy 2086 Fi g-g is a.side view thereof. Fig. 6 is a front
vi ew t her eofoF§ ot the lens babbin apd dyy stafipmepgunihe cotlamitorpyidedien Bwwather of
manuf act ur i ng a supporting nmenber form ng the objective |ens driving

devi ce. Fi g.thglengbabhinand thesiatinnen wnjt andeadepisddot Gangingetyemensefthe dershe
objective lens driving device according to the present invention. Fig. 9
i's a | ongi t bbbialinerdisstien priatiabio the epticd avisrd thaolgpitivedénsnindiiup slgivdrce
according to the present invention. Fig. 10 is a graph show ng oscillation
char act eri stdirestiaf parpeniliehlze toniht &ptichhexis off] gt dbjectivenendring B9 dgyvi.ce of

the present invention in a direction parallel to the _
supporting unit of a stainless material provided 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 is an.exp]oded perspective view showing the objective lens driving device
according to the present invention. |
Fig.41s -a plan view showing the objective lens driving device according to the

present invention.




optical axis of the objective lens. Fig. 1| is a graph show ng oscillation
characteristics of the novable unit in a planar direction perpendicular to
-the optical axis of the objective lens. Fig-12 is a graph show ng-
oscillation characteristics of a movable unit of a convestiagial 2064 ective
l ens dri ving device in a direction parallel to the optical axis of an
objective lens. Fig. 13 is a graph shovm'gng oscillation characteristics of
- the novable unit in a planar direction “perpendicular - to the optical axis
of the objective.l §ns. %st. de for Carrying Qut the Invention The present
i nvention i s now ExpF4itHE W 7%t erence to an enbodi nent t hereof as
applied to an ohj.ect.ive | ens d%ivi g device used for recording information
13 January 2006 5-6’§?3F%t§1°8ﬁ g%06pti cal disc as an optical recording
medi um and for reading out the information signals recorded on the
recordi ng medi urf1gReBet plangview shioying the stas inihe objree wif veahefastudinigva ng
device according to the present invention includes a base nenber 1, as a
stationary $uyiporting imembebivbining tBe objeative/leng davingdpwcs.i ve | ens 2, and four
supporting nmenbers 4a, as an elastic supporting wunit, interconnecting the
stationary unit Fig8 is hplaheicay doblingthe Bopphiéisg nigaiteensed ih $hd 66jRBGvAsnS
unitary nmenber, froma synthetic resin .material, as a substantially.
pl anar  nenbéivingdetibe attopding (e peebichemeeiont he base nenber 1, there are
formed upright a supporting plate 5 and a pair of supporting pillars 6, 6.

Between the SUDH?%,QHQQI(BJ@EU@;’JQI %Qs-gaﬁioﬁtb'ﬁﬁg\lﬁﬁgsh?ﬂingiah'oispéalﬁpic IJEFhe unt ed

a substantially fTat nmounting plate 7 w press titting.
mounting pl QcErdfng ® 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 parallel 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 preseﬁt mnvention is now explained with reference to an embodiment

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




- mounted in position by being introduced into a space between the supporting
plate 5 and the supporting pillars 6, 6. This nmounting plate 7 carries a
- pair of nounting arns 8, 8 on its both sides, as-shown in Fig. 3. The
mounting arns 8, 8 are formed as arns protruded on both i Kasar{oms t he
nmounting plate 7, with the forenost flat parts thereof extending parallel
to each other. At md portions of the fﬁ{ennst flat parts. of the nounting
arns 8, 8 are fornmed positioning projections 9. The supporting nenbers 4a

are formed as. i flexible |inear nenbers,..and ,support. the . lens bpobbin 3
“for rmverren?] ﬁfl‘{"\lk g‘ﬁqa}n r'éc c?ioﬁls? ﬁﬁi%ﬁacip&ﬁggﬁ?cgfrdﬂwnﬁd‘élﬂﬁg‘?itf% re@f’?’@c‘fqtdﬁc

i ndi cat ed bﬁfarr% T.in Fi‘%g 2, Wth respect to the base nenber 1. That is,
each suppor PRRRaonsignalsgecirded ou thefecuipeRed¥ s ot her end mounted on t he
base 13 January 2006 tt nmenber | and on the l-ens _bobbin 3, respectively,
as shown in Fi gReforing tg Fignd tol the abisetive legs daningr deviee adoprdingite the
direction parallel to the optical axis of the objective lens 2, are.
grouped t ogprcResIt 1meeniion ancl shbase mépbar b, @spatationarend#, edemelbdbdin 8pget her
by connecting pieces 10, 10. These supporting nenbers 4a are fornmed as one
unitary unéarmfingan ebjedttave hnedsambibar suppbrtingsndrhlsers 49 pe ah ieh@ti@BRIpPRFtika un
parallel to each other and to the optical axis of the objective lens 2, as

shown i n Fignit, 3nterchahedtigg thd@atiomary Gaippad thenéhs by S 4a, 4a and the two
connecting pieces 10, 10 are punched respectively as one unit froma sheet

of a stainless rMijecidkamenittrar R BAHE 8¢ aLBGGH FlembeR FoBN A& Y £ |1 be
expl ai ned subsequently. Each of the connecting pieces 10, I0 is forned at

ts md porhk@Raht B BbstRARIl ARMAIGRbE. 1bn dllfuRaThe] AR dIghEpds Of the

connecting piece 10 prov one end is circ posSitioni ng

‘hole 11 of ﬁan_ﬁb&Dﬂqﬁg}ei 49 f&in?&ieuﬁig)glﬂraowpg&qing 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




at the opposite end is an elliptical hole having its long axis along the
direction parallel to the supporting nenbers 4a. On both sides of the

- positioning hole 11 of each of the connecting pieces 10, 10 is forned a
pair of bonding holes 12, 12. Referring to Fig. 3, the posifah@sy P06
projections 9 of the nmounting arns 8, 8 are inserted into the positioning
hol es 11 of the connecting pieces 10, 1Q,on one side and an adhesive 13 is
applied to the bonding holes 12, 12 to secure the connecting pieces 10, 10

i tear o TaEa i ERAGRR AL T ﬁ%@%@tﬁaﬁ?ﬁ@%ﬁ if iR lf%‘?!%jeﬁr;ﬂ'fo”ﬁhe
. e end taces of "t he™ e ) . the
Tor " axt endi AOPIRRL e kst s gt gReSasmBRAa 55 wsowhed BaafidHacstotnt | ng

arms 8, 8 oyer the |ateral s'deS'of-tgg sugpprtin .plate 5, as shown in
Fig. 2 The t¥I52efaerowred iperiheriang sehand Bave tharr gspectivigepdacymenisdiogather| ens
bobbin. 3 and the supporting plate 5, on both sides of the objective |ens
2, S0 as toPBEORECHPE Bleces lﬁ,gﬁcﬁh@qeﬁapporagg gleovhers 4a ¢ formed asonduniityh t he
connecting pieces 10, 10 on one sides of the supporting nenbers 4a, 4a
mount ed to uhe fippuasiandessmatedsl, & thasupportingsnember 4zhangpanlie! i @ich other
supporting nenbers 4a, 4a. are carried by the respective nounting arns. 8,
8 for extendndtp theropticalsaxinofitheabjdchiey bme @, hashivan iDFigr3.t HEhdt 4§ ahakwoSi des
of the supporting plate 5, in a direction parallel to each other, as shown
in Fig. 2. buppoetidy hitiibicad 48] deandithé heve YBRRICtnE Ditded! B), S1025R HiidRBE - Upper
and | ower paired danper holding grooves 14, 14, as shown in Figs. 2, 3 and

5. The el astdspectivBRQdsidnRGmit ftsth aShéet of aREAnIE hh@Aalhd ' ms 8,
8 t hrough theﬁdanpg?ﬁholdﬁ%g grooves %4, 14 #or-ei?%ﬁl|§§8®%9%h£%gﬁérd

direction, gs; AN wiickwgl be . @ﬂﬁﬂgr hol di ng grooves 14, 14 are
charged gel ated darrpe(r:s 15 fg%glgfe%ﬁﬁ%e I on- based :

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 supﬁofting members 4a,

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




material. These danpers 15 are contacted with rimportions, specifically,
one end portions, of the elastic supporting units 4, 4, as shown in Fig.

+ 2. The result is that oscillation characteristics of a novable unit,
including the I ens bobbin 3, supported by this elastic sipopatirfyngosnits 4,
4, as | ater explained, are corrected by the danpers 15. The | enS bobbin 3
is mounted on the connecting pieces 10, ,10 lying on the opposite side of
the respective elastic supporting units 4, 4. The | ens bobbin 3, forned of

a synthetic ' ial. phelud .ecti.ve | ens nmountipg hole 16, as
2 through- L e Bk g 86 008 The Rl GG PR RE Pl S Powe 17
formed of a.hj 13, January. 2006 13 nagnetic pernmeability material. In
this object ?@E%h%n?hﬁﬁmgf’%ﬁ: frBpertng q”étg%D%ﬁfee’i‘}ougﬁggﬁtﬂﬁeéﬁﬂiﬁ/]@nﬁ bpkbia  such
as an aspheric anS' The yoke 17 is formed as a rectangular frane, as '
shown in Fi g&ndihesyppartingplates, o bethesadasof theeobjeqtive basisi so as toybe praelial
molding. In this |ens bobbin 3, the objective | ens nounting hole 16 is
provi ded at t&esghdother; a5 stowinin Fige2lards Bilthitie Gonneblingepibtes YOKO b7 ons
positioned forwardly of the objective lens nmounting hole 16 of the |lens
bobbi n 3, asidshofithei supporipg nBnabrels 4a, 4Bhaoclimed tdtHelhdudingi a8mpBOBiddeshdwi th a
pair of nounting surfaces 18, 18 lying on both sides of the yoke 17. These

mount i ng susitlag,ethe sm 48 fauresuppaniiy methbices 1B4H aredsarkied g MerdbhRtivi 0 each
. other. At md portions of the respective nmounting surfaces 18, 18 are

formed posirdugtihg gy )18 cRREEMe ¥watddin J%tﬁév%%iféfas@gﬂ%éﬂﬂhﬁ%t%hts 4,

4 are nounted on the respective nobunting surfaces , , as shown 1 n Fig.

e T o DL SO By R A ARICBAGE R ioh PaBlIBH R ol EOSARKIES

surfaces 18, 18 of the | ens bobbin are inserte e posi

28' |e: Ll 'Of t hen@RBAS sﬁlieggftﬁg Qﬁb%%}ljh{k%lgtie%%?esfo;]i%éd &Igper 31?(9 lo%\'rser%girg ‘hESi ve
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

of'a synthetic resin material, includes an objective lens mountinghole 16, as a through-

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




subsequent|y coated and charged into the bonding holes 12, 12 for bonding
the - connecting pieces 10, 10 and the nounting surfaces 18, 18 to each '
. other with the adhesive 20. In this manner, the |ens bobbin 3 is supported
by the four supporting nenbers 4a, 4a, 4a, 4a. At this tiymgnudhoo@pi ective
lens 2 is nounted so that its optical axis will be perpendicular to the
upper surface of the base nmenmber 1. At 3 md portion of the base nenber |
in register with the so nounted objecti 2 | ens 2, there is bored a

t hr ough- hol n_openi ng through i.chis.transmtted the_ Light beam so
"as to be’ 13%@%&@“? f/’cr%{?ﬁ%'h 4“13?~F6138eAM%&JR&“V&H%S&PPW%‘?@G 36 ‘SFP?Q“@PSSH c
supporting units 4, ? are fqrned of, stainless terial and hence is
flexible, siqepectivelons ZsuchpsamasphericdenssiThg vake &8s formaharhraciangulas) | el
to the optical axis of the objective lens 2, as indicated by arrow F in
Fig. 2, anditemeaagshowainfigsckandyt. and tsamafieshtohs lehs beblpe B penuicctuhaldingy t he
optical axis of the objective lens 2, as indicated by arrow T in Fig. 2.
When t he | ehsthidbns boldin 3, the objgciive lehs monmtinpdrolé 16 istpeodidedatd mitkporiicli cat ed
by arrows F or Tin Fig. 2, there is no risk of the optical axis of the

obj ective bfthe Ienddesbbiri Bgwhilsribkgdken7 i pdsitibned dotsdlytdtehd ebzchablhs 3 s
carried by the four supporting nenbers 4a. The | ens bobbin i-s provided
with a pai rmehntimghsit 9623F thelenk 6bbinG, as SRGALhIGes. ThsEH] The Mids HoBbin 3
cooperation with the yoke 17. The magnets 21, 21, forming the magnetic

Circuit unifspréfifedwith apair GBhdutife .'Elﬁﬁltc@snm{|1@gyitﬁ%@:ﬂﬁothas@&sq;fﬁle’w@tﬁq' by

the inner wall section of the yoke 17, forne a rectangul ar’ frane

e, o ImaSeahuAORee 1 APE Wl SETL BT BRI 7
_portion 9f 5. T %tvﬂfdjpﬁ}tﬂ)%s‘i & f@@ﬁécti%g %Au%%ng ns(ljjrfaces 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




at a md portion of the rear side inner wall section, as shown in Fig. 4.

" By these mmgnets 21, 21 and the yoke 17, there is generated, at a md
~portion within the inside of the yoke 17, that is in a spacing defined
between the magnets 21, 21, a nmagnetic field in which thg jdhieebom of the
magnetic flux is along the forward and backward direction. 13 January 2006
15 The I ens bobbin 3, inclusive of the,yoke 17, the objective lens 2
nmounted on this |l ens bobbin 3, the conn@%ting pi eces 10, 10, lying on the

opposite side.of thg el.astic, supporting units 4, 4, the adhesive 20 and
t he nagnetSE§TEBE§9ﬁHHﬂﬂ?%HE&?mt e yoke 17, nake up a novable unit in the
objective | ens i ving. device. The base nbe carries focusing driving
o o Lo s e e EreTing Hts £ e Tomrobef staplesnaptornband baficeds v ||
be located in the magnetic field generated by the magnets 21, 21 formng
t he above- nideMiblsneqithesie moyable pe gifecuping dirgétiontwhigh isearaldhl ity thegoptimal s 22,
22 are each forned by winding an electrically conductive |inear nenber in
the form ofaxas bibthie pbective fene R oagatisdted bl queosy FritFige2, tand irf 4 phikiingacking/i ng
coils 23, 23 are each fornmed by winding an electrically conductive |inear

menber in tdiectibominicfis pedpendjciilactonkd dptical anigefthelolgbiiwrIens 2ThehRlida0&USi ng
driving coils 22, 22 and tracking driving coils 23, 23 are carried at the

respective Byowsw i ®5g.2 N'Wiich VidleniRibbin Y b i6 BAOMEn 4 (R iR b4, t he
upper surface of the base menber 1, as shown in Fig.3. The tracking

driving coi;hgic2Rdd$ aﬁro%s']’e&dl‘ﬁxifqgip%a% i@ﬁoirﬂkto?ﬁngrbﬁ)('gi?%}%isgcﬁ?ﬂé’@tg% jve, Whi l e

‘the focusing driving coils 22, 22 are held int i ng groov for

Sanci oh el hPLLERRIB b A0k5na2 thAtnl BOVBHE 25 LAY RO
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.




‘The focusi.ng driving ‘coils 22, 22 and the tracking driving coils 23, 23 are
i ntroduced into the gap deflned bet ween the magnets 21, 21 within the yoke

. 17 of the lens bobbin 3, inthe formof a rectangular frame, as shown in

~_are located in

Fig.6. The upper horizontal linear portions of the focugsngngky¥00s coils
22, 22 and linear vertical 13 January 2006 16 portions of the nutually
adjacent sides of the tracking driving c0|Is 23, 23 intersect each other
at the center within the inside of the dke 17. The i ntersecting portions

of the focusing_drjvin COI|S 22, and the tracking driving coils 23, 23
gfheslﬁeﬂ? Irb?embehvetq?fiheraégwét?sthe objectiveienspowalsd orihper |
is provided with four terminals 25 held within the base nenber | and
havi ng f or eleps bobkipt3s ther esmnecting Hietend Oc 0 lymg antibe pprasite sidg afithe elastic as
shown in Fig.3. These terminals 25 are connected to one ends of the
focusing dsipportingwiilsd, £2he fihesive2® ppbthicnmgaaid 31 Hemeoited bo tlenwolerlds  of
.the tracking driving coils 23, 23 and to the opposite ends thereof, by
outl et |inemakeap aghowble st ia thesbibttive loas dfiegdevige.ser vo signal s and
tracking servo signals are supplied as driving signals to the focusing

driving coils 22phefasdtbnileft cattsdbbyding dG Pk 2oifs322, %Q and MR @lvihg nes

are connected through the inside of the base member to the respec |ve

terninals 25,and 250 heSResS wez)eri(seﬁ'tmnqr?éﬁ%:ﬁegx‘cng 1 @HrAdd bythe 1T 11

the present objective lens driving device, the rvo S|g

ngﬁgtlﬁ’m E Ee’%’%@f&f Eﬂ?ﬂ?ﬁ* RPR note ﬁ'?""f“c%}%ﬁds?’%g“%. | Bt il Mo FotBgdlPY PO
Fig. o,
P er t ho | A apaEplis A2h 7 piecSach FRiped by Mg e AR lgél%ﬁmecﬁefwaaﬁgﬁégzl

21 f o}r mng IE’IQI%bGI lgnﬁtilo%n%lfarl grllzt,ongflaqiy el((;inng(glteg({| e?lt_ips%,e witil ctile 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




by the focusing driving coils 22, 22. If, in this objective |lens driving
device, the tracking servo signals are sent to the tracking driving coils

.-23 23, the.objective lens 2 is noved, along with the | ens bobbin 3, in

the tracking direction perpendicular to the 13 January ZQQQaﬁngmG cal
—axis of the objective lens 2, as indicated by arrow T in Fig.6, under the
interaction of the nmagnetic fleld generated by the magnets 21,21 form ng
the magnetic circuit unit and that genérated by the tracking driving coils’

e e, TRl IR A 20 e
0]
e P o, B R FeEMibe5a8B BL B R SB S

upright as e mnth he bas menber | for suryoundi ng the Iens bobbi n 3,
outside itst \9@%8@?& %P@ s 24 19pdhe trackngdrivingcoils d 3423 pr¢ Joprded Bl act i ve

~ lens driving device of the present invention, driving signals are supplied
. to the respaﬁwhﬁﬁﬁﬂWﬁmﬂhgﬂﬁénﬁ@Qdoﬂlfron1the supporting menbers 4a but from
the termnals 25 via outlet lines, as described above- Thus, the supporting
menbers 4a do riBte bwav endnebdrd is,r;z,mfiﬂbédviﬂ:l.ﬁut termaials/2 § heldh winhinaﬂ\etﬁaeas, " but
may be used as both ends thereof remain coupled to the connecting. pieces
10, 10. Si ngenibeel and Bavisg foremobigpdraprovuddddormirds framsthediont gnd theréed,
supporting members 4a, insofar as the electrical resistance is concerned,

any sui t abl g smivar indFigBhaThdse EAmRals)2 P8I doRidctod td ARXARRSIMBe FcusgRENabl e
to working, and that |s not subjected to resonant oscillations i

n the
R e e R e TR
SU$304 a523, 23 and to the qpposne ends thereof, by outl_et 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




prescribed by JI'S (Japan Industrial Standard) as such material satisfying
~-the above requirenents. 13 January 2006 18 |In form ng the supporting

. menbers 4a fromsuch material, a plate nenber of stainless material, about
80 pmin thickness, as a rectangular frame 26, is formed igan@petoong. The
two supporting nenbers 4a, 4a and the connecting pieces 10, 10 on both
ends of the supporting nenbers 4a, 4a are connected to the rectangul ar

- franme 26 via two straitened portions 2¥7 on each of both ends of the franme
26 within the, boupdaries of the rectangul.ar frame 26, as_shown jn Fig.7.
The posi ti oﬁPtf‘@?ﬁélSe%f the obieriiveHenb dnas mflisiedby prow T By Eimb.mindestbous| v
formed on punching. The straitened portions 27 of the nenber shown in '
Fig. 7 are cinteragtianufithesnagnstia §icldgenotsdrbyithemegriets? 1, 21 formingthempgsetipor t i ng
menbers 4a, both ends of which are interconnected by the connecting pieces
10, 10, as siaunuiinaid thaBgenbnaed bashd tacdkugpdrtinggoln2Bs231, This irtemattion
connected at both ends by the connecting pieces 10, 10, even after

di sconnect i batwee®hetrbpettivndrivife c@lNepand tHeanaghetic shiblieahe grdvidadifst ortion
or flexure. Depending on the precision of a netal nold, used for punching,
hi gh preci Sfdéﬂsiﬂg%ﬂ“ﬂrml'ﬂgﬁb,‘orﬂ%lﬁﬁhﬂnﬁVxﬁﬁicﬁls;f)fkﬁuﬂ '&%vi&bt@_hwﬂﬁ%\é’eé@]aiﬁé’@ two
supporting nenbers 4a, 4a or the location of the positioning holes 11. A

| ar ge- nunbeg i nlhfy el astic supporting units 4, still remaining connected
“to -the franes %6, y be stacked for packagi ng and transport. The elastic
supporting unit C d t he. fiL- 5. Alee | h r f a
flat sheet with (Z“ :éhel éﬁ?ﬁe‘g‘%ﬂg%}nﬁt ?1%83} %g]rn ol? HS%J%EH{O%ﬁ & ‘?1%1! S%[’Jth%yf%gs bei ng
stacked, whjple heing,not liable,t distortian. Since.thee,is . ng,necessity
of enpl oyi Ny Ilé}g?ggl& af)gﬂ?(é”déhn@e%ﬁ?ee'?’f?@lggf i? surrounﬁmghtﬁe 1éns bobbin g,

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 mat'eri_al satisfying the above

requirements.




transport efficiency maybe inproved- Meanwhile, the elastic supporting unit
4, used 13 January 2006 19 in the present invention, is approximtely 80
- to 90 .min width and approximately 15 to 20 mmin length. As for
oscillation characteristics of the novable unit of the opgigalarPbedsP
device, the resonance frequency (fO in a direction parallel to the optical
axis of the objective lens 2 (FCS) is .5 Hz, as showmn in Fig. 10, while
t he resonance frequency (f0) in the planar direction perpendicular to the

optical axis of i i I i 270 Hz, as, shown.in Fig. 1}, wth
“the phase condit%gﬁgﬁa §§é%éﬁﬁ&ﬁgﬁPﬂ%h%Fﬂéﬁhﬂ%fwﬂ“EﬂfggfaR#“?HP“ﬂﬁE0%
oscillation _characteristi,cs an. obj ective lens drivin vice of  a
Conpar at i veS ?‘Fﬁl"éa?ﬂ VIBOYt géé‘"&’é‘ﬁgh&‘?’sﬁcﬁﬂ@"tégg‘l‘.!ﬁ%fm‘g‘@ggr jsgearethoRe, and
in which the supporting nenber 4 is formed of beryllium copper (an all oy
of beryl | i uRPRGRPE c@iﬁp@‘fo BHRPEMS Rembess 4actaandihp camasting pieses ber 10 om uny |
- the resonance frequency (fn) .in a direction parallel to the optical axis
of the obj ebetheads efibe suppra8)s membars #a4a arasonnehigdo the rédtapgubar framnd 26 t he
resonance frequency (fD) in the planar direction perpendicular to the
optical axiviadwa steiehfd pbitions| 2 n2eaciR) bdtlk efds of e famesPOwithin nhéi g-
13. Thus, with the objective I ens driving device ofthe present invention,

enpl oyi ng bowidaried @he retanguhal frans 26N as shover indtig 0f Thepaitipdid hdlgs Menber
4, it is possible to achieve oscillation characteristics which are

appr oxi mat ehnd the Bowdihe Rblek 021 120§€ sifulialeoustefoified b@?ﬂﬁﬂhﬁfg. IR saRBREE | NY

menber is formed of berylliumcopper. The results o our experinents have

00 a0 ol ot s VS LR A B Bt
bgr ylTium cpnpehying supporting 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 packaging materials, the

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




13 January 2006 20 as to shock proofness and durability. The objective

| ens-driving device of the present invention is not limted to the

+ above-descri bed enbodi nents but nay be constructed such that the magnetic
circuit unit conposed of the yoke and the magnet is nountiednedtytbes base
menber, with the focusing and tracking driving coils then being nounted on
the | ens bobbin. In such case, focusinq control and tracking control nmay
be achi eved by the interacti on between ?he respective driving coils and

the magnetic circuit unit. In this.case,.the supporitin nmenber s are_not
used as f eedbiePFeRER PuEtioy AP PR NA] 9 drL GRS T AP 5 Ve
driving coils_and are fornmed of stainless materials to realize opti num

“oscillationto2hmmatlepgdtics. In the present objective lens driving device, .
the driving signals are sent to the respective driving coils via a

fl exi bl e subst r abe fomessillaiionedharavierishies loé ke howable unitdof the otmskpivkuper .
This flexible substrate is fornmed by a base plate of, for exanple,

pol yi m de r devicg, thxitsbhdrca dreghendyi(fd) inya diredtibipanatle]l todbé spacut axisasfdha
preset electrically conductive pattern fornmed thereon. The respective

driving coi bjeative lepnD €BCEs 9. 5tHIE as sh@ed fnl Kgll 0 ywkitndie ¢édonandfréfifeicpn t he
flexi ble substrate, and are fed wi,th driving signals via the flexible

substrate. 3@{ RY the MarkP dirbdioh pet R dRIdr 48 theRIphik MRS t6E oBfectiteleRs 256Nt
i-nvention includes” a main body unit 30, on which is nounted th ase

eb
menber 1 of 57 her0RL ekdvnY f FigN3, wﬂfgitﬂé ﬁﬂas@%ﬁhggoﬁsﬁm b&ﬁgé}?g%ﬁﬁoﬁ papase

menber | is nounted on this main body” unit via set readed

into fourtanped ARl efhe TRcMRAY) Edadbrildd JroH rob}e%tit;é”‘peli!@rd¥iv%10g0(§evicc of a

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




21 corners. Wthin the main body unit 30 is enclosed a hol ogram | aser _
device 32, which is nade up by substrate 35, carrying a semi conductor |aser
. element 33, as a light source, and a photodiode 34, as a |light receiving
el ement, a hol ogram optical elenment 36, and a housi ng 313 Jamarn20Gche
substrate and the hol ogram optical el enent encl osed therein- The hol ogram
optical elenent 36 separates the |ight 2&an1radiated fromthe
sem conductor | aser el enent 33, fron1th | i ght beamreflected back fromthe
&t expl ai ned, and outputs the |ight

optical recording, nedi.u
reflected bﬁ%{? g‘mﬂ?@e"%ﬁ?ﬁé g),‘or di ng medi um towards the phot odi ode

34. Wth this optic plc Vi C the |ight beamradiated fromthe
sem conduct or phmab ‘gy"i'%g‘i"ﬂ Edrine presentinvyngieninpotdnigest tarthopt i cal

el ement 36 and through an astigmati smcorrection plate 38 so as to be
radi ated t hakrygtficspribpdsanbadimentg buhohye be sonsbueted duchntinhtheupammetis airbuice of
the main body unit 30. The astignmatismcorrection plate 38 is a

pl an- par al | et pérapaesedanf theygdat sl themapugtas mbtuted eaplee badeanéhberopithakd. axi s
of the |light beam output fromthe sem conductor |aser element 33, and

corrects thfocusing hgdeattlang driopgreoile thdncheingbulied ohithamgbbbeid. In such
t her et hrough.. The |ight beam radiated fromthe through-hole 39 of the nmain

body unit  3ghsk S‘o&ﬁsﬁfgﬁﬂmh{)%dt&lfcﬁﬂ@&oﬁtﬁ*ﬁ madybeQbIBvaPbetht ﬁft%ﬁlnéx{bett\b@eﬁ“ d
portion of the base nenber | to fall on the objective lens 2. The |ight

beam i nci deft r@pebidR &Wl%&él%ﬂh%mg eticlcirchifat Igfrjtgiocailé th L?ﬁ%f&ff@ver ged

on a signal recordl ng surface 105 ofan optical rec I ng ne such
13 January. 0Q8ers4re notused 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




as an optical disc. This light beamis nodul ated as to strength or
“direction of polarization, depending on the information signals recorded
.-on the signal recording surface 105, so as to be reflected by a reflection
l'ayer lined on the signal recording surface 105. The |ightjzhesppo®s | ected
back fromthe reflection |ayer of the optical recording nmedium104 is
re-incident through the objective |ens é to the main body unit 30. The

I ight beamreflected back fromthe opti L recordi ng medi um 104 falls on

- the hologr%g1§ tical elenment 36 through the astignmati smcorrection plate

36. In this 5%9ran1optical el emrent 36, the light beamreturned fromthe

~optical recordi Ledium, 104 is deflected w respect to.the optical
return path to ?\%éthgb ewge%vmtf‘i@e‘amgﬁﬂw %L‘IE'H&BTE‘% SEIdc VIS o WD isddS 34.

- The phot odi ode 34 receives the reflected light fromthe optical recording
“nmedi um 104, "ade pp by sebsata e carayiag p semispodusior leses plemensd3, as o lighitsoutce,

electrical signals corresponding to the state of nodulation in this |ight
beam |t i sapbsphdthdiode 3¢enaldmhtrecowagmlitmaitignbdlegmain optecal dltmentd6, amd
signals, recorded on the optical recording nedium 104, based on the out put
~signal of taboydieg 37 hadiag 84k substeate hikthe ohigrars bpticd] eRindnenclphatingéiade 34,
focusing error signals and tracking error signals are generated by an

error si gnaThgdrtsg@himngptidal Gléthent BasRfa@test e BshtIBah ahaRiddosdal Mgk error
si-gnal s and tracking error signals, focusing servo and tracking servo

signal s ar escaapeRdRices 1r ERfend $3, iForf KRCIiitE bedh ?eﬁ&t&fﬂé‘dkgﬁﬁﬁ ﬂieocr?]ﬂﬁhﬁg

servo and tracking servo signals are sent  to the focusin iving coils

3222 20 iRl e, U8 14EL pnE@ e it ihe 1A IEREHE ARG | 13

January 2006 I'S optical” picKu ective I'ensdriving
device Caus&ﬁieﬁ?%%%g 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




of the objective lens 2, by the respective driving coils 22, 23 and the
~magnetic circuit unit, in the focusing direction parallel to the optical

.. axis of the objective lens 2 and in the planar tracking direction

. perpendi cular to this optical axis, such as to cause the 13lyh@ky sopverging

poi nt of the light beam fromthe sem conductor |aser device 32 to follow a

~recording track on the signal recording,surface 105 of the optical

recording medium 104 by the objective Pgns-Z. That is, in the present

‘obj ective |lens_driving.devigce,,. the objecti ns 2 is ved.in.a _
“direction p§§ AP gy B%{Sﬁ'e tﬁ?i‘@%&?’s‘sdp"%fﬁégeﬁmse'& Ft&%’gggﬁé eeon ffise t he
| i ght beam rglldi.at ed fromthe sem.conduct or, Iaiser devjce 33 as_the |ight
source to PORFENHHdeppdingetirin Hem s1eBals rerordgst o the signabresordingredi um
104 so as to be converged on the signal recording surface 105 by way of
focusi ng coptrfase 105, se ps to bopflseierhy, a redlgstion layemlinadeni e, signabresbjdingi ve
lens 2 is also noved in a direction perpendicular to a tangential line
drawn to a swtapediliy Thedeghtibaamireflpétad dackl foecthi oeflectionHagondlthd optidad
optical axis of the objective lens 2 to cause the |light converging point

of the |i ghtecoating medivai Bl it remcideat thestighaheblgédive lasro R\ A6 body @t t he
light source to follow up with eccentricities of the optical recording

medi um 104 30, Bhe light be@hnlrofediétbbdok FRnHhRGpliE AGk PFinp@iedalm I 0ALdlsRE tkoNt r ol .
I n the above-described focusing control and tracking control, the focusing

error  si gNRbISHAY bESRD RIS 86 thidBol R AMpmdbsh RER bR ngéQ t@ﬁ bﬁ?‘fﬂi% g

- converging point and the signal recording surface 105, e trac

T oL InahSloBahl BRON Uk i 1R Hiho BINRTIARI%AR b e BELIRET | he

| i ght beam conVergi hg polnt an are genera :

on the out pl‘ﬂ%dﬁhgp@ll isfd’eﬁg&tgggritﬂr}gép%gé t%qﬁe gf}t'ica]- pe‘%mfnop%'ﬂ)sion ¢ 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.




sfgnals and the tracking servo signals are sent as driving signals to the
focusing driving 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-described objectijpey,} 26ig Vi ng
-devi-ce, according to the present  invention, in which the pom§$§can be

supplied to the driving coils wthout eggloying t he supporting nenbers,
adapted for novably supporting the | ens bobbin, as feeder lines for the

~.driving coils, i, RRCBHEA sRRSS A ; UPREGL:D mbers of . a
stainless materi aﬂ , t g enPar g@%‘h‘%’%@#@%’%&@%g segg%: . o?‘?q}g?smﬂ‘éeimer I als
used for f 1.NG.: ' menper s .and t I ze ,opti mum oscill ation
per f or mncegfwgg% r’%‘%&e Z#R?ﬁé)g H%Jgrgfﬁe’lggge %éﬂgg ﬁ?li?ﬁl;ﬁ: 213’ &8& f'b‘g‘mfé}%@rf’\‘?é ganut
for the selecti.on of the terials for the supporting nmenbers, s _now
wi der, it bBE%’Hﬂglmp{?%ng g‘af‘ffgloﬂéﬂéf%‘eg@éhﬁf)%%@?ﬁﬁﬁ ef thgjobjeghive ens 2 and dr
costly than, other netals, to render jt possible to manufacture the
appar at us | féeplanarfeckmgditestion pampsndicylar (¢ this epticabmus.csvchiasve naiserthe such
an objective |ens driving device.nag be provided in which |inear
supporti ng heltrenyergiappeint phthetlight bens fivobiensemiamdoetor lasendeviens? ky, t he
supporting nenbers can be packaged and transported easily and in which the
mat eri al s ofoliomea seppling track ometliesignabreeordingliirfacaab lofhecopmidl isterdgnsi ve.
13 January 2006 25 CLAIMS 1. An objective |lens driving device conprising:
a | ens bobbinedmao Vi4ky thel dhijective ddnis@ct i ve | ens; at | east. one magnet provi ded
on said | ens bobbin;
That 1s, m the present objective lens driving device, the objective lens 2 is
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 in 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.
In the above-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




~a coil unit for causing novenent of-said | ens bobbin along with said nagnet
in adirection 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 agBiJamsuppe0d 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

P e T e T T
ther i1 <a1 QAP Gush 0 SR SEAOE BB Sl BB . ana

having its op ite_end Lo said stationar nit. .3. The objective |ens

dri ving devF‘&gg];@E phgitragking SeVasIEnals areseRl as dnving signsiste thedocusmpdiyingg uni t
includes a first elastic supporting part and a second el astic supporting
Cpart, each eeiss?E. e ad tadthe srgckingribtingepils 2% @3, basedronothessafogusiogesori ng

pi eces interconnecting both ends of two of said plural supporting nenbers
so that sai signale and trpghing exrgr siemdler s ext end parallel to each other. 4. The
obj ective lens driving device according to claim3 wherein said first and
second 13 Jhulwatrial 2pphcaddlityel asti c supporting parts are forned on punching
a stainless sheet material into a stainless plate menber. 5. The objective
I ens driving dewith ticibovelidegribed 6bjattielendldeiv Riglletrk thebbidiiy 8k preskand

el astic supporting parts are arranged parallel to each other on both sides

of said objnRehtide it ¥hrchWhé Powé n BRIsBSPlieMR0 HR Giviflg BSIWRRbut empl oying

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.



6. The objective lens driving device according to claim2 wherein said
stationary unit -~ has a plurality of grooves for receiving the opposite ends
- of said |inear supporting nenbers, and wherein a danper is provided in
each groove in contact with the opposite end of the assogi mhegybomear
supporting nmenber. 7_ The objective |ens driving device according to claim
I wherein a substantially rectangul ar fhgane-shaped yoke is provided in -
said | ens bobbin, two magnets are provided at a preset distance between
two facing inner wall sections of saidpupkg and wherein said coil unit is
provi ded between said nmagnets. 8. An objective lens driving device '

conprising: 1 a j Li.. in provided with an objective
nmp 9: 1. 3BAROBIAPR NS giﬁg{ﬁg éighricg dBm g?@lg P ]

| ens; at | east one nmagnet on o said | ens bobbin and the
stationary unit; iql. uni t. ovi ded, on .t he other of said | ens bobbin and
the stationary u%}@?sgﬁf&ﬂmga%\%geg%m}%pngh}é}ﬁg}{? E"H& said | ens bobbin for
novenent in a direction parallel .to, the. optical. axis of said objective
lens and in a pl% %ﬁ“ﬂ?"r’%@ﬁ’%ﬂ?‘?ﬂ" ﬁs%ﬂﬂ?"é‘&fe&ﬁ bPEblf’he optical axis of said
optical axis of saLﬂ gbjective lens; and 13 January 2006 27 an elastic
supporting unit dforarutier srusing mevesand pf sasd lops bebbin along sithssaidimagretionar y
unit and the |ens bobbin; said elastic supporting unit supporting said |ens
bobbi n for #dyesion paratlel telthecenticahaia ofthecdbjediveHensogmidiin alplandr sliettiemi d
objective lens and in a planar direction perpendicular to the optical axis
of sai d objpopendicilent. the optitad axisjof die obgedtprdendy i vi ng devi ce according to
claim8. wherein said elastic supporting unit includes a plurality of
| inear supporti rogstatonaey sniepovided withgsaid Soibagit; 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




- end nounted to said | ens bobbin and having its opposite end to said
stationary unit.. . 10 _ The objective lens driving device according to claim .
- 9-wherein said elastic supporting unit includes a first elastic supporting
part and a second elastic supporting part, each constructiegdnasyboss
connecting pieces, each of said connecting pieces interconnecting both
ends of two of said plural supporting n?qbers so that said two supporting
menbers extend parallel to each other. . The objective lens driving

devi ce accopg - ' ' j: S t.] :
supporting %%'rsﬁgsgg)g% %ﬁﬁ@gﬁu %gbgnésﬁt"gﬁf%Isgdglgesssh%ge?pgnlggé‘fqiaﬁn%i hto a
stainless p . . The objective lens driving device according to
claim10 mé@%ﬁ%ﬁ@ﬁ%h‘?ﬂ%{ and second elastic supporting parts are .
arranged par el..to.each pother,on both sides of said, objective lens with
S5 " oy eor Py EhFahiectiv TSl devie aorerdag e dlaim A Whetsin G Srehapdrsved,
according to claim9 wherein said stationary wunit has a plurality of
grooves f or chaglic FunneE g Batth prsstrangsd araltel daeach ptheronshoty srdess rtdy saftbnber s,
and wherein a danper is provided in each groove in contact with the . 13
January 200ebeeivedgpowith saidmbjestive lensas-boticaned | i near supporting member.
14. An optical pickup device conprising: a light source; an objective |ens
driving devé.céhesdjadttivbleas diiviegldevise dedovding tacdaiimcewhereinsdidigationahyanst
bobbi n, provided with an objective |lens for converging a |ight beam
radi at ed friana phicality ofBtocses feraec@viigahe @p\aés}i’tetﬁiidh ofi 8¥dNBredNs g for

i

guiding the light beam radiated fromsaid ght source to said objective
l'ens; at | emginbeRe aN@S¥IRteiiOH BAfiPerOly provided in each groove in contact with the
opposite end of the assocrated 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;
alens bobbiﬁ 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




. one of said | ens bobbin and said stationary unit; a coil unit provided on
the other of said |ens bobbin and said stationary unit and adapted for '
.+ causi ng novenent of said |ens bobbin in a direction parallel to the
optical axis of said objective lens and in a planar dirggtlafry 2006
perpendi cular to the optical axis of said objective l'ens; and an el astic
supporting unit of a stainless material,provided between said stationary
unit and the |ens bobbin for supporting said | ens bobbin for novement in a

direction parallel to.th tical. axi s _of,sai bj,ectiv s and_in a '
pl anar directi ong‘beeﬁ%g%aﬁ%gﬁﬁ%ngt%“f %E aof)t%nécﬁgngia&%%’ B?OVé(iﬁidds%B‘ieg&tsF\ff; | ens;
“and a photodetector for.detect] .the.light beam.incident thereon.via said
b ect | ve. Ao gnit i e by Shjiciish o i LB ALBE BTt S CE 5F e
wherein said elastic supporting unit includes a plurality of I|inear

suppor t i ng tRbbEefos egvemenkin hdrestiongpalichip the ontied axtspfsaidphienyedsisi n and
having its opposite end to said stationary unit 16. The objective |ens
driving dewinggnaqanadidiigction pdrpendiaantiodheppiicshinds ef sad objetBvadlignsiary 2006
29 supporting unit includes a first elastic supporting part and a second
el asti ¢ sughofhé ohjecpae tlensedahingodsiceuatoedling té abaimo Bnehéreny sgideglatic each
of said connecting pieces interconnecting both ends of two of said plural

suppor ti ng suppheing vait iidiadessaploralityof 1aeapaippbiGg Msihledrs et ieRthgiarael el to
each other. 17. The objective lens driving device according to claim 16

wher ei n saidghdfmhésitedifsai$RASBOLISHhABH heviny E’c@@ﬁ%ésﬁlﬂ cBll 86 64id 3fafioh&y TR, ON
punching a stainless sheet material into a stainless plate nenber. 18. The
obj ective |@ns THE ot Q%ivE Q€ riting UedlR%icbBrdfilpPlo1dfh Wheh&eth S8 difstest and
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 dnving 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




second el astic supporting pieces are arranged paral | el to each ot her on
both sides of said objective lens with said objective | ens in-betwen. 19:
- The objective | ens driving device according to claim 15 wherein said

stationary wunit has a plurality of grooves for receivin ite ends
of said linear supporting nenbers, and wherein a danperg%ijlg}l%g?ggéd in
each groove in contact with the oppositg end of the associated |inear

- supporting menbers. 13 January 2006 Cbjective Lens Driving Device and

Optical . Pi H@site%\’lid}‘.?hézﬁggbﬁweﬂgin@%u%{)ﬁﬁg e?ﬁllfe?ns Driving Device

ABSTRACT The" present invention is Ve w an objective | ens driving

devi ce used {iyn i j viece, and includes a stationary unit, a
17 e Pk U

| ens bobbi n piovi ens, at |east one nagnet provided
on one of the lens Jbobbin and the stationary unit, a coil unit provided on
the other of the? '@HSOBSbin and the stationary unit for causing novenment
of the lens bobbin . in a direction parallel to the optical axis of the

obj ective |ens aﬂ’tPI?JﬁCt&’egP%ﬁrFHFV”EE devige; swd pbrostivelleas faving device inpladingk axi s
of the objective lens, and an elastic supporting unit of a stainless
nmaterial, plowbdekinisovidedwith agobjeitovedens fontanvarging hleghtdbaam babited frofhe

el astic supporting unit supports the I ens bobbin for novenent in a

di rection pazdilight sowctha stapionaryl ik having anhepenbijgeforignédihg ke dipht bédin a
pl anar direction perpendicular to the optical axis of the objective |lens.
radiated from said light source to said objective lens; at least one magnet mounted on
- one of said lens bobbin and said stationary unit; a coil unit provided on the otber 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 unit.

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




13 January 2006

29
su_pportin.g unit includes a first elastic supporting part and a second elastic supporting -
part, each constructed as two connecting pieces, each of said connecting pieces
interconnecting both ends of two of said plural supporting members so that said two
supporting members extend parallel to each other.

17. The objective lens driving device according to claim 16 wherein said first and
second elastic supporting pieces are formed on punching a stainless sheet material into
_a stainless plate member.
~18. The objective lens driving device according to claim 16 wherein said first and
second elastic supporting pieces are arranged parallel to each other on both gides of
said objective lens with said objective fens 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.






