;e3e.,6T./V TITLE OF THE | NVENTI ON AN OPTI CAL PI CKUP W TH | MPROVED OPTI CAL
PROPERTI ES, AND A METHOD FOR MANUFACTURI NG THE OPTI CAL PI CKUP 5 BACKGROUND

OF THE I NVENTION (1) Field of the Invention The present i ' at es
to an optical pickup that is used to read and wite infoﬂﬂ%ﬂ%ﬂ%mﬂmﬁ and
onto an optical recording nedium and to a nethod for ma O this
opti cal pickuE. %2% Descri%tion of the Related Art In recent *\@d&fts, optica
recordingTﬁga afFsdlk ZIVE Egﬁ%bct disc (CD) and a digital versatile disc
(DVD), are, 15_increasing 3€§ﬂ§t re varjous_types of informtion, and
such recoPli QSTﬁ\g&&‘a%ﬂ(&a ﬁé%ﬁYﬁB SRTMS ERISES AP ptRcal

pi ckup is usuall usgﬁ @s ) ' ice that perfornms a read fromand a
wite ont¥ETHOR %ﬁ%) Iﬁgk.“iﬁﬁdgﬁédéﬁﬂFCAL FEXUP shows a construction
of a conventional optical pickup 400 in a vertical section view. As shown
in the figure, the optical pickup 400 has a novabl e nenber 406 which is

renber 409sBCRAlNErPE FRE" TYRMAT ot mper 406 al most hori zontally via four
W res 412 @Ei h are o%'tigned in parallel to one another. The fixed nenber
407 s 11 kbt Foeli 8ptLosI HYERASE

The present invention relates to an optical pickup

]

that is used to read and write information from and onto an
optical recording medium, and to a method for manufacturing

i0 this optical pickup.

(2) Description of the Related Art

In recent years, optical recording media, such as a

compact disc (CD) and a digital versatile disc (DVD), are

15 increasingly used to store various types of information, and
such recording media are rapidly becoming in widespread use.
An optical pickup is usually used as an optic device that
performs a read from and a write onto such an optical
recoding medium.

an FIG. ? ~bcwe ~ ~~mgtrvctior £ = ~onventional
optical pickup 400 in a vertical section view.

As shown in the figure, the optical pickup 400 has a
movable member 406 which is movable and which carries an
objective lens 401 and coils 405. A fixed member 407

25 supports the movable member 406 almost horizontally via four
wires 412 which are positioned in parallel to one another.

The fixed member 407 is fixed to an optical base 409.

A
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Since this figure is a section view obtained by vertically cutting the
optical pickup 400, two out of the four wires 421 are not shown in the
figure. In addition to the fixed nmenber 407, a yoke 410 that 5 supports a
magnet 411, an integrated conponent 402, a collimating | ens 420, and a
mrror 403 are positioned onto the optical base 409. The integrated
conponent 402 contai ns a sem _conductor |aser and a photodetector. The

sem conduct or ~0 PABER ERiEs L IuESer Sh@aMeahiiodh Vilew Rt aldied Y ed by t he
collimating | ens_420 to q nerate a col l.inmated beam The mrror 403 has an
optical pYERt&FALAY EHIELIRG &FSHORRIGRHNFIF QP deie e updbr Be o have
the beamenter into tB obj ective |lens 401, which then focuses the beam
onto the i8UFetdF8Fng gu?F%b@Qﬁ SHPYEh i NS dddHisrg nedi um 412. The beam

al ong the. above bt B4 LFADR. CYnG APndtGac BEMGER A0 o A Hds AR Ceponent
412520 can BEOF A0Sy BRE Coptieal b RS A0 REPERAIT. 497 doam 1ot | oct ed
modi & tertdor b UBFETaat Py Sy AP Et S n TP aated O ARt AR Y e | € b cossar y
medi umy 415°51 TR RCORGASR A CST i eld of the | aser beam L1 converged by the

obj ective | ens 40%EPyiHP¥?PQtEBeCBRb% %5%64%2.c5%Q%1$%1£ n a direction of

its optical axis. Eccentrrcities in‘the rotation o e optical recording

R S e e e L L T

0 laser emits a laser beam, which is then collimated by the
collimating lens 420 to generate a collimated beam. The
mirror 403 has an optical path of the collimated beam
changed ninety degrees upward to have the beam enter into
the objective lens 401, which then focuses the beam onto the

15 recording surface of an optical recording medium 412. The
beam is then reflected on the surface of the recording
medium 412, and reverses along the above optical path. The
photodetector in the integrated component 402 detects this
beam, so that a signal recorded on the recording medium 412

20 can be read by the optical pic¥rp 400. Hereafter, the beam
reflected on the recording medium 412 is called "a return
beam".

Optical recording media tend to vertically vibrate

when rotated. Accordingly, it is necessary to keep

25 positioning the recording surface of the optical recording

medium 412 within the depth of field of the laser beam L1

converged by the objective lens 401 by moving the objective
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5 recordi ng nmedi um 412. Accordingly, an optical pickup is required to have
an adjusting function and an error detecting function for having the |aser
beam correctly focused on a recording nmedium and for having the | aser beam
correctly follow a track. ~0 The conventional optical pickup 400 therefore
has the photodetector in the integrated conponent 402 detect a focusing
error and_a tracking error by receiving the return |ight, and suitably
control s teRfefPd S0ppl AedeEs1PRe Oloillts A% 1@ etitSs passed t hrough the
coils 405 interact Ww.th a 15 magneti ¢ fil ed generated by the magnet 411
fixed to ?ﬁ%e9BEéchiée§o1Ph§PeLgP§ﬁ52°P0Péé§%§r@H&%ﬁ%&n&%ﬁoggﬂ%gresult,

th bj ect i I 401 ' f [ i ti J.e., di ti f
the | asorMBAGHRL1BeMAESpLo] BLPBINSCRRT Y &% AR T S OF it 6. . o
di ti whi t . K 2~ .t hat t he | b 11 co tl
RS ST e et S T ey XL
operations, the.opticagl pi p 400 can.accurately perfarm,a ,wite onto and
d frosroras B8 rearoPeddfl nacroarineits 1 B ohal
gp{igal Ligku 4%% %hﬁé gg¥ﬁsaé§ %Qﬁnébk%c%kv% Ien%.410 &nchhislmas, t he
integrateﬁ %Bgﬁﬁ eh _ ) e3EdH inatingnleﬁsnlf@; éﬁbfiﬁé mrror 403 are
?11 flxeddé e&@fn?pEPB?higﬁs%O%Q%a@hkgo%gg EQE%II%%a !é%gfééil | ens 401
is nmovableé to correc e focusing érror and thé tracking error. As a
l't, i t . g :bet I i f
by ect | ver P ERe G oP aad e B R e of Tend Cradly 2L tHE ey Koam,

senicondugépfeét}nggllgg Lhatasdkl ens aberration is generated. This
decreases optical " properties of the optical pickup 400, and so precision of

thegoptical pickuphd08,h0Enei¥hhiCopbteadngidkiipadolr eRerBg ot hed
recordi ng medi um 412 decreases. One nmethod to solve the above problemis to
posi tion dRethRo6ALEEREYEL @R LASCH ntkheaRBat e@&?@%te% 4@2d dhe old i mati ng
lens 420 into the novabl e nmenber 406 that supports the objective |ens 401
so as to fetnéBhy éheoeonntiant tpasktingnalroel ali ersliiv ikt Waen rdtess
optical conponents all the tine and thereby prevent optical 15
di spl acenengist f r onebeubhgapepecahedolbl Gur2ens sassippilield @d dhagcanishow ng
a construction of an optical pickup 500 achi eved according to this nethod.
As shown 405t heCirgenes phssedt thabughckhp 50Q 120 4i0Bclindesaa tmoniabl &
encl osure 505 that carries an objective I ens 501, a sem conductor |aser
5025 a phuagmietict Hilsd3genadabeiehin tpki mbgnes0411( Haxedf ter than yokta cal
pi ckup that has a novabl e encl osure carrying all the optical conponents of
the optichlOsystehatslenetntd farcept hcal geomapetendt 2Bsi at ggsailléd b cal
pi ckup".) The novable enclosure 505 is fixed to a fixed nmenber 506 via four
wires 500pTeat he@nkenshallanp¥RE theanboabpenendiseGitd o805 it-6 -nowe i n bot h
the 4 5 focusing direction and the tracking direction. The bottom
porti ons H¥redelomvabl BhentPeetrBeansLLsPgleg PEREPFEGINIt ARG £PeRi bl e
printed circuit SQS, whi ¢ch sygplies electric power to the senicondﬁftor
| aser S0XERfKIHE PhEEOUEPRct bre5032 AFSCFAAST ¥Rdch STENEFSES/ £RG%S! hem
29 that has the laser bearm 11 corrcctly projected onto a track
of the recording medium 412. By performing these
operations, the optical pickup 400 can accurately perform a
write onto and a read from the optical recording medium 412.
With this conventional optical pickup 400 that moves
25 the objective lens 410 in this way, the integrated component
402, the collimating lens 120, and the mirror 403 are all

fixed to the optical base 409 although only the objective

3



When the entire optical systemis included in the 10 15 20 novabl e

encl osure 505 in this way, displacenents, due to novenents of the objective
t ens 501, no |onger occur between the optical axis of the objective |lens
501 and the principal ray of the |laser beam However, the flexible printed
circuit 508 exerts an unnecessary force to the novabl e encl osure 505 which
is suspended by the four wires 507. This not only prevents snooth vertical
and hori zdreral 49dverremavalfile heo noviabd et ehiné ofoces 508, ebubrabsd pheduces
unnecessary resonance due to the elasticity of the flexible printed circuit
508 when tth@kigioAn 1505 AbvesteThl s, p2 evbsp bacerenpt isagepecktpd500 from
correctly following a track, and therefore the construction of the above
opt i cal comsdmEsn ithee gRitiqr b@R¥kal obi Exeipehibeonise nkans ngPesandHer eaf t er
the capability of an optical pickup correctly followng a track is called
a "trackaBrinciradi nave dptihallpiekpearRntorr@nty ohla¢ 8prieandgrtkap 500
al so has the 25 follow ng problens due to its supporting construction with
t he  our WaB&L 5GP tHRE fourend raRe BTt v el § Eeremat ¢@ngt FhaAd the sane

t hi ckness, and are nade of the sanme material. As a result, 5 Substitute
Sheet - 26leFFR@SEFOPRLE Gl PERRYX BEES 1Rk §hR Rkl aRiFEUR0APP) cRBAL i n
both the focusing directjon and the trap%%ng direction, and ends of these
W res 507 S& ETHErdePéd 't&%%ﬂ?ﬁﬂ%ﬁﬁﬁ RAF S nf Haskoy i 2 evrib@eorbar 8Rdt he
mass of the nnva%le encl osure 505). 5 This rﬁﬁgits %ﬂ%e ch wire 507 having
al most thé L&5RE FES8haNEe 3% AT BIth THE T & ré%ﬁ??%ﬁ??on and the
focusing directio Shoul d an ext rnauwgerturbatio occur in either,.o

. , Of
these two directi @H?, METEOSt (& Sdirecti’on FROVG RF Rty By Rpsstion
g & n e el RoRR IR T eyl e b ad OB AT Ba800 Cor ectly

nmoving inCrr ave %an1correct|y

fol low a Lraci, SUMMRL.GF [BOE SNENHON IS, The pLaseitydgvegs{on provi des

an optical  pickup, mMpri sing: a sem con l"aser emtirng a | aser

beam an gRbackie chendfiedigrisiag, 1417 B 14Ldd arer, beam ons an. opti cal

recordi ng um rst menber for carrying at least the sem conductor

| aser andbAgLARkepbisY® il & IMRGUMEHIIMRIG AN thdldi G 1da Pl
supporting nmenbers that are elastic and each contain a first portion and a
second pogbi@Bn¥hitéhaanethe time and thereby prevent optical

15 displacements from being generated.

FIG. 2 is a simplified diagram showing a
construction of an optical pickup 500 achieved according to
this method.

As shown in the figure, the optical pickup 500

20 includes a movable enclosurze 505 that carries an objective
lens 501, a semiconductor laser 502, a photodetector 503,
and a beam splitter 504. (Hereafter, an optical pickup that
has a movable enclosure carrying all the optical components
of the optical system is called an "optical-component-

25 integrated optical pickup".) The movable enclosure 505 is

fixed to a fixed member 506 via four wires 507 in a manner

that allows the movable enclosure 505 to move in both the

4



25 respectively connected to the first nenber and the second nenber,
wherein the second nenber supports the first nenber via the plurality of
'supporting nmenbers in a manner that allows the first nmenber to nove in
predeterm ned directions with respect to the second nenber, 30 wherein the
plurality of supporting nmenbers include at |east two supporting nenbers
‘that are electrically conductive, Substitute Sheet - 26 June 2003
wher ei n t fecais ingasli ned id@recand dde vt eagkirg i Jbrechppont i ngheeRBBESMI ncl ude
electrically conductive supporting nenbers that function as |lines to
conduct powstipsst led $&e aigltorengkesurand0s e &0 EPBOENPPONELRG
menbers that function as the lines to conduct power have a_l arger surface
ar ea t hanaofAexidilecPriddiad) gk | 8 s pipbrl | figPPbhder8lerbaitr es
according to enbodinents of the invention are 10 descri bed bel ow. For this
const r uct PEWETt he E&Fd FAMARENANHR T i 1R e ndes s2 Ayt Be sBRPEOASEBCEST| i nes
for drivinﬁgthe sem conduct or | aser so tgft a flexible printed circuit is

no Ponger 5¥3,n88Es SEANSKELS e HrE Nttt ¥R ER8Rkup of the

obt1 cal “pi ok, 1 ARG Fieo 1 ol AR L P SR ot Rt e b B cal

B pport | nEOTaHEr SRR i britae o 11 e s Tt P LAARRER EPOVREe nE) have a
For thi o BERETELCE: 6 Mo st B (Telr ot LERat Courut BEFVEaR be

I d vi h I f | . Here,
nunber of ' ERE BRGAAAL AU SUbpaid ) Sarber SR Bl i RelRE <ix. and the
I lit f. [ iall j
o tuch RENTGLPR FoN S TRE i Y SRROrtt no Mmber o bhen”a
ortdi tu & 0T fenbers.” g
of i 11 B EaRp ST B rolRer e b8 AVer Eaet T S a7 | Sa Ehe opti cal -

pi ckup t o, L0 8HROLRIY o0 T AR S; Of s RS ecRsdli B9 SHE F AGer Ofi; ABs Opt i cal
recordi ng redi um Here, the second nmenber nay contalh a concave in
507. This not only prevents smooth vertical and horizontal
movements of the movable enclosure 505, but also produces

15 unnecessary resonance due to the elasticity of the flexible
printed circuit 508 when the enclosure 505 moves. This
prevents the optical pickup 500 from correctly following a
track, and therefore the construction of the above optical-
component-integrated optical pickup becomes meaningless.

20 Hereafter, the capability 5f an optical pickup correctly
following a track is called a "trackability" of the optical
pickup.

The conventional optical pickup 500 also has the
following problems due to its supporting construction with

25 the four wires 507.

The four wires 507 have the same length and the same

thickness, and are made of the same material. As a result,
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whi ch a base portion of at |east one supporting nenber is present, and the
concave may be filled with a danping 15 material that has viscoelasticity

-so that the base portion is surrounded by the dag&gsﬂgt S 1R jund¥god this
construction, abnormal resonance generated by the supporting nmenbers can be
suppressed. Here, the plurality of supporting nenbers may 2U include a
-first supporting nenber and a second sufporting nmenber that have different
mechani cal resonance frequencies. Wen the optical pickup contains the
plurality of supporting nmenbers having different resonance frequencies, a

resonance fRCLOM-d 0OEod GaId &l f Egﬁt%e@lyasc@irb bFoéf@EE?@ntASir?%é‘tﬁe%}&' X
degradation 1n precision wth which the optical pickup performs a wite and
a read cd@ncheipgevkinteck idor and stheaseacking sdjrefeiabl e andatende bifr st 8

supporting nmenber and the second s orting nmenber are differently shaped
or have H?g'lﬁfs@r e‘f’\%rﬁ\?dtsr?s? TS 25%%%5% |‘“(Fgll'§/ BBSS‘?‘J_CH‘%S’E hatn B TH| BRESI ty
of the sypparti Bglerr%@a%%ﬁ R qr}avgéi%% IO RoPhi 'éx?é‘\l,\ﬁ&uﬁé%%) .and the 5
second nenber "has a plurality of concaves, 1 n each o I ch base portions
of supporhisg mesbhéts ofina sawh gmoe ard0 pr dsening Thelpbst al thg ofame

concaves nmay be filled with at |east, t types ,of danping, material s _that
have df 1 FEPURETG P CUABATY (37 T ier e T KIS | BYBFELERpG npe
nenbers pBY¥,Ben60HIASAM Rin | Ay &S00 d abnl easte NG t YROT BhITMPEr Sccdpd the
at |east two types of nenbers may include a netal plate and an insul ating

pl at e. Ain| eddthamoofettdlegs atwe ahdrentiengt the othent idigesitdon nhy be
alternatiyely_layere o far.m 15 ch supporti .renber._ Thi.s construction
provi des®a® eéggégr ?gm&f é:%losf pc%rndﬂrgf?vgg%nbggésfg nsmﬁ?pﬁ%)i 0 Jprbfwe?tto

opti ¢c@l wepponephs povabilenethdlvdhe: fiorstmeenhgr inhidiedledycidi tdwksi ze

of the optical pickup as a_whol e.
1t difficult to have the laser beam correctly follow a

track.

SUMMARY OF THE INVENTION
15 The present invention provides an optical pickup,
comprising:
a semiconductor laser for emitting a laser beam;
an objective lens for focusing the emitted laser beam on
an optical recording medium;
20 a first member for carrying at least the semiconductor
laser and the objective lens;
a second member; and
a plurality of supporting members that are elastic and
each contain a first portion and a second portion which are
25 respectively connected to the first member and the second
member, wherein the second member supports the first member
via the plurality of supporting members in a manner that
allows the first member to move in predetermined directions
with respect to the second member,
30 wherein the plurality of supporting members include at
least two supporting members that are electrically

conductive,



20 Here, each insulating plate may be nade of a danping material that has
vi scoel asticity. This construction gives a function for suppressing
-resonance to each supporting nenber. Here, the optj| L Cku t her
include a 25 driving unit that has two driving cg%kgﬁ&%?t gg%g?gfgug
driving force to nove the objective lens in a focusing direction and a
-tracking direction, and the two driving79 coils may be positioned in the
first nmenber in an approximtely central portion in a direction
perpendicular to: (a) a direction of an optical axis of the objective |ens;
and (b) a longitudinal djrection pof the supportjng 5. nenbers. f, the
plurality of gﬂﬁﬁﬁ?ﬁ?ngt mbérs, é&a?%as?“gfx %%%%B?%?% Yent& e

el ectri caldppHandiet | Venendied-d he phidndlde Y ofe184RRALEING MENBehSuRY Le
posi ti oned synnetrlcal%g with respect to a position at which the driving
coi | s ar eymgsintiigigednembetsa thatbefuntt sapp@= | hgnas menbeerdwrt eowest de
of the p%§ition bei.ng the same,_ On_each.side of the position, at |east two
of the at-9 et&et S8 EEHF Yl %/S%%’naalﬁ?i ve supporting nmenbers may be

posi tisoned cl @gRireli t Bedr sMpPErEQhlS héaPether hstipEIHdtidrrezer sheWth
this construction, the same nunber of elastic 15 supporting nenbers are
posi t i onéd NeEmMASR reEYSE PEWEF eBAKEt at 3 3 Ieasi UG a¥rea dEhanngtiesm s.
As a resuylt, I it f..su {.ng: n novably support the
first rrelrét%éerctm&ﬁie“"laglﬁ’g#gﬁﬁ%lﬁs%@%‘%%gzﬁ%@&f% addi tion, when the
conductive supporting nenbers closer to 20 the driving coils are used as

| ines that su pI{ power to the driving. cojls, a wiring process for other
conponents, sHERTHESFhEIHRN uE?oPWQ%Q%WeQE%OﬂQStgﬁg%ﬂyeq¥ﬂQE eRe
firstgrephecAReqs wehhgr contain: a first reflecting unit that has a first
surface which reflects a 25 | aser beamemtted by the sem conductor |aser;
and a second reflecting unit that has a second surface which reflects the
| aser beam ich gas been refl ected ?g t he in§1 surface:rL 10 §%§stitute
Sheet - 26 Juh8%20035t SREPG A& 8B} e SR ETEE e FHREG® SIHY SLE™3NESt he
second speiacgls@y Hee paedl | 6. Fdied hifprcongtikieli Ofhed J¥hMikdRRhcFey of a
Laser beam which has been emtted by the sem conductor |aser and 5 enters
into thelppest seflekdfngaunfiexiblen paiaredl €breupki nks pdlor ayorgerhe

Iaserlsbegg}:g/ggggyhafmpe%rhere&.ggggg bé(ptical pickup of the optical-
component-integrated type. This increases optical
properties of an optical pickup. In addition, a number of
parts constituting one optical pickup can be reduced, and so
production efficiently enhances.

20 Here, the supporting members that function as the lines
to conduct power may have a larger surface area than other
electrically conductive supporting members.

For this construction, heat generated by the



the second reflecting unit and enters into the objective lens. As a result,
a certain distance can be maintained i between these two principal rays
even when the sem conductor 10 laser is not precisely positioned during
assenbly. Accordingly, the precision in positioning optical pickups during
assenbly can be reduced. The present invention further provides a nethod
for manufacturing an optical pickup, 15 the optical pickup including: a
first nmenbemithatucapri éesept iceal beomedresrites] witd cthe nelppierf Anga

sem conductor | aser conponent that emts a | aser beamand (b) an objective
| ens thatméobegsesofhe Laggerbsami@deo aarezopti cal recordi ng nedium a second
menber; and a plurality of supporting 20 nenbers that connect the first
menber with the sBesfd Aenbabernod Fienerd uredtl tyl lcfhwssupm g nenber to
move. The method includes: a supporting menber positioning step for

posi ti oni REMREIFe®3Y Biex asupgesti B¢ Xremist Shsetmdasin kHey 19 F stuppemeinand
the second nmenber, the first nmenber and the 25 second nenber being

posPt i one@eBPesSpRaydebsr fiiReY anfieddl Pagdd e s iphar thang Hambierakonnect i ng
step for connecting each supporting nenber to the first nenber and to the
second 1191reghiPpt AfetBRePLUra3gtyuRd SOPPHEMET YRR S0 have a
substantially uniformstress distributed tqQ each supporting nmenber. Wth
this nethod, a unWF%Pn?Eti€§§tc§ﬁxb§u&P§FFP88t@@mﬁ?Qﬁuﬂf%nHﬁﬁﬁtﬁmg menber

during a connection 5 process so that abnornmal_resonance can be suppressed
when the BRLPCURYpi SRERCSOPR 40t BACRGEE T CpaHat r STHo PR B al | Ly

o uPPOT eSS T B etLASabl L G0pU Ve a0 £ e SHRpLS o
10 smoothly follow movements of a recording surface of an
optical recording medium.

Here, the second member may contain a concave in
which a base portion of at least one supporting member is
present, and the concave may be filled with a damping

15 material that has viscoelasticity so that the base portion
is surrounded by the damping material.

With this construction, abnormal resonance generated
by the supporting members can be suppressed.

Here, the plurality of supporting members may

20 include a first supporting member and a second supporting
member that have different mechanical resonance frequencies.

When the optical pickup contains the plurality of
supporting members having different resonance frequencies, a
resonance factor for a certain frequency can be reduced. As

25 a result, degradation in precision with which the optical'
pickup performs a write and a read can be prevented.

For this reason, it is preferable that the first

8



10 one end of each supporting nmenber to at | east one of the first nenber
and the second nenber. Alternatively, the supporting nenber connecting step
may contain a step for connecting at | east one end of each supporting
menber to at |east one of the first menber and the second nenber, using 15
ultraviol et-hardening resins, or nelted glass. Wth this nethod, a
‘supporting length of each supporting nenber can be nade the sanme by

adj ust i ng sappamuimg cfemi tand whe sstodnd -suppent hyg reehbpsr arenel t ed
glass. As a result, stress can be further evenly 20 distributed to each
suppor t i ngifdfelyent Iyotshaged ahdaveordhiiriened'Idtpport Thgisengt h" refers
to a length between two connected portions of each supporting nenber, and
the two ceédlesniatd Visdit iRaesidrke ddmfeciial Rlinakity ref weebevppadting
second nmenber, respectively. 25 The invention further provides a nethod for
manuf act UREAGEES @3S EHIviglakufta e Rtraklt piekuprewes uddng: thefir st
menber that carries optical conponents, 12 which include (a) a
senibcondusesPdaenbsdnidifert RiRa EhiX ©h e verani angaeh) ohnvbbfbct i ve
| ens that_ focuses the | aser beamonto an optical recording nedium a second
menber: aR@S8& PREHLAHONSy f SURRFEIMY % ThaAt TYMRSEOUPt REST i r st

menber with the second nber. i nner that all ows tge first member to

n a
move. ThePKESKEF i ndINFuds-U L2 10 Bt © Hrotidist) MR of 1 htede€sFhgetwo
el ectricall onductive plates to formtwo structural nmenbe t hat have a
shape of é{%ls%r &t }Y@fe%@%df%%‘%%%%l% '%Lk%batt 3‘%\'1‘3 z%l%%?’é?nbart of
each conductive pl%pen and a first nenber formng step for having the two
structuraylﬁgﬁﬁéﬁ§ ﬁ5ﬁ§%ﬂ)that a predeterm ned positional relationship

between the two stryctural r i i ned m at | east
theleBi rst menber, hgﬁt%’oft%tehﬁrq}faslt%tx&o%%%&q{tﬁieﬂ%e%eonagﬁ%%n%%{)%er, in
predeterm rti I I d i ) IS
met hod, acgrﬁrl 8%%9 Pgnggﬁ%e%:{%egc% ?'uépalp%tr ﬁwn%%%ré?o@t@%fe%%tgﬁ%;%rst
menber do reed d @ d RERESUd W r¢§gfg§% hai cilon
efficienc§§zgg%§n beoen nceggéAlso mnthéﬁﬁfg net_od?qg% ?éa§¥€?ﬁe$??rst
menber i s,hokpee) Wiy 1RGN ot ofeLACK RIRRATAT oY JBEDEIn B N0 dh xed.
This prevents the supporting nenmbers from being distorted, and so
suppr essegn¥ak hatil RS nigh gIfaaRe ntd e pedfa 1 d friteiRte 0Pt 1 £74 r & CKYIPSormS Here,
the plate processing step may further include a step for performng a
bendi ng pegedssuppoReritnicoiten®fersupporting menbers in at |east one of the
two structural 13

This construction provides a necessary number of

conductive members for supplying power to optical components
positioned in the first member while reducing the size of
the optical pickup as a whole.
20 Here, each insulating plate may be made of a damping
material that has viscoelasticity.
This construction gives a function for suppressing
resonance to each supporting member.
Here, the optical pickup may further include a
25 driving unit that has two driving coils which generate a
driving force to move the objective lens in a focusing

direction and a tracking direction, and the two driving
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menbers. When a term nal portion of each supporting nmenber of at |east one
of the two structural nenbers is bent as a sub portion and brought to a
position suitable to be connected 5 to the optical conmponents such as the
sem conductor |aser, this connection process can be facilitated. In the
first nmenber formng step, the first nenber and the second nenber may be

'si mul t aneously nol ded out of resins in a nmanner that the predeternined
portions ebitlse MY Heurrad i wied uppothe nfl newbrensbareiendedded in the
first menber and the second nmenber. Wth this nmethod, a nolding process for
the first apprserimate iheCectnd PRAbHEeN chih dedpeetbiardperpendanudasly with
a connection process for each supporting nenber to the 15 first nmenber and
t he secondorerfider @ FHizeqfiigh yof aan | eRhieal t deiprofiuehe opbeeetivency. In

t he above first nmenber formng step, "insert nolding” is performed to form
the first le@ferrighdRhe drshic vkt . diFect heer £ nbhei AgPPeFELETt o
nol di ng nmet hods 20 such as injection, nolding and transfer nol ding, and each
supfort i nGEFRFE- b& B ithe @ rad kY t he DPPPREF 1Y cREBPERFoudk t hi s

i nsert nol.ding. For the opt,cal i9§ﬁ§ of the present invention, injection

mol di ng, WRPST ddds SHAR s MR U 1RS pP bF & RbFY. bYr FORARATEYS:
el LY Breven 28 s PR LS e 5, hem oLy 9L SLort ed gyt o
symmetrically with respect to a position at which the
driving coils are positioned, with a number of supporting
10 members on each side of the position being the same. On
each side of the position, at least two of the at least six
electrically conductive supporting members may be positioned
closer to the driving coils than other supporting members.
With this construction, the same number of elastic
15 supporting members are positioned symmetrically with respect
to a position of the driving coils. As a result, the
plurality of supporting members can movably support the
first member while achieving a suitable balance. 1In
addition, when the conductive supporting members closer to
20 the driving coils are used as lines that supply power to the
driving coils, a wiring process for other components, such
as the semiconductor laser, becomes easier.
Here, the first member may further contain: a first
reflecting unit that has a first surface which reflects a
25 laser beam emitted by the semiconductor laser; and a second
reflecting unit that has a second surface which reflects the

laser beam, which has been reflected by the first surface,

10



Substitute Sheet - 26 June 2003 These and ot her advantages and features of
the invention will becone further apparent fromthe follow ng description

-t hereof taken in conjunction with the acconpanyi drasidpas: -WBiGke 2003
illustrate specific enbodi nents of the inventionﬁ%??rlthe dramfngs: FI G

shows a construction of principal parts of a conventional optical pickup in

10 convelttVa Wi o S et aR  TER R A hantl AlE P o

vertical section view FE ows a construction of an optical pickup of
in perspéblf;%\?gevfn?\x \gcecﬁa%angl g'the first enbodi nent of the present

LPXEBLL;? t ﬁil i ?sf“gﬁa'%%ﬁfcf@n%ﬂ%ﬁoﬁaﬁﬂﬁ&é%%%?%%gé% T‘é’fr%ﬁg%ﬁﬁei’ﬁéi to

25_22“2, déﬁéfﬁ‘él %ﬁ% ?%%m%esrét? SRS by Crhen B S R o Shep g 1
t { . . . t

b eachrEaBBor P LRy R ar Toad S T n i BHORR e &ARITEEL S 8000, ve

enbods e O ET CEa07R%, £E A ndudf (s 86 "HED. BRELC i1 SEEES by

i ck I F 3 : | [ f i . pl ck 15

bt “the (1S ¢ asgnd FEt o EAY R LSS Rnclrs Re0 CAR BB Rl

in FIG f,Fl GadOsshoygig, fbxed ke anh RUPPOLL | B ABTRRES ned

between these two principal rays even when the semiconductor

10 laser is not precisely positioned during assembly.
Accordingly, the precision in positioning optical pickups
during assembly can be reducgd.

The present invention further provides a method for

manufacturing an optical pickup,

15 the optical pickup including: a first member that carries
optical components, which include (a) a semiconductor laser
component that emits a laser beam and (b) an objective lens
that focuses the laser beam onto an optical recording
medium; a second member; and a plurality of supporting

20 members that connect the first member with the second member
in a manner that allows the first member to move. The
method includes: a supporting member positioning step for
positioning at least six supporting members between the
first member and the second member, the first member and the

25 second member being positioned at a predetermined interval;
and a supporting member connecting step for connecting each

supporting member to the first member and to the second

11



5 1in vertical section view obtained by cutting along the line B-B in FIG
9. FIG 11 is a section view obtained by vertically cutting the fixed
menber along a line CGC in FIG 10. FIGS. 12A- 13gp&imy\Shediaraljume2003 ng
met hod of the 10 optical pickup of the third enbodinent. FIG 13 is a plan
view of an optical pickup of the fourth enbodinment. FIG 14 shows a state

"of concay@enddy &d i xedcsendee af sube tepitical 1 piwkiPorm EkBesk3 in vertical
section view. 15 FIG 15 shows another state of concaves in a fixed nenber

of the opfisGadi RitEdd neddks sugpbitield inedbeaection view FIG 16 shows a
construction of an optical pickup of the fifth enbodinment in plan view 20

FIG 17 shows a sijatre tofi LONCENEs, | 8 anfiibeeth meHeeys dard higeoptical pickup
of the fifth enbodinent in vertical section view FIG 18 shows a

const r uchi; gR rabude PRId GRAlcHi ko ot 1 hhemenklr ddidrentcon¥ekttbsal
section view. 25 FIG 19 is a plan view of the optical pickup in FIG 18.

FI& 20 psodexer kicCahatedbrrnd PWwobbahned bunlbe suppridwsadfiked menber
of the optical pickup in FIG 19
the optical pickup is in actual use and operates.

Here, the plurality of supporting members may be
electrically conductive, and the supporting member
connecting step may contain a step for soldering at least
10 one end of each supporting member to at least one of the

first member and the second member. Alternatively, the

supporting member connecting step may contain a step for

connecting at least one end of each supporting member to at

least one of the first member and the second member, using
15 ultraviolet-hardening resins, or melted glass.

With this method, a supporting length of each
supporting member can be made the same by adjusting an
amount of solder, ultraviolet-hardening resins, or melted
glass. As a result, stress can be further evenly

20 distributed to each supporting member. Note that the
aforementioned "supporting length" refers to a length
between two connected portions of each supporting member,
and the two connecting portions are connected to the first
member and the second member, respectively.

25 The invention further provides a method

for manufacturing an optical pickup, the optical pickup

including: a first member that carries optical components,

12



along aline GG . FIG 21 is a vertical section view obtained by cutting
along aline HH in FIG 19. 5 FIG 22 shows vertical sections of concaves
and supporting nmenbers in a fixed nenber of the optical pickup of the sixth
enbodi mrent as a nodification exanple. FIG 23 shows vertical sections of
concaves and supporting nenbers in a fixed nenber of the optical pickup 10
‘of the sixth enbodi ment as another nodification exanple. FIG 24 shows
vertical wbithohscdtideori@dves semicuphorta gl assbersuponent i Kealtt rembes of
the optical pickup of the sixth enbodi mrent as anot her nodification exanple.
FI G 25 shohsseer beeal asgct(bdnanofobdemdcves lans tthstuphorusey tieebers in a
fi xed menber of an optical pickup of the seventh enbodinent. FIG 26 is a
vertical seseroheame@nt@hiagh ops igtatlainesp nharg anexbinser urt$erondown in FI G
25 is cut along a line I-1'". 2~i FIG 27 shows a co.~str~.ction of an
optical pingrbert BadepgRihraHidd wEntSURPPEriseqlemkexs eviha tFl@ngcshows
vertical sections obtained by vertically cutting the optical pickup in FIG
27 &l ong Bhej AdrAtAmemds rEpGthy ¢ heh Sigeand afamal rign Holropeen ridegon f or ned

in areflecting surface installed inside the optical(fipku of the eight
enbodi neng@lleys the first member to move. The method includes: a

plate processing step for processing two electrically
conductive plates to form two structural members that have a
shape of a plurality of supporting members linked to an

10 outer part of each conductive plate; and a first member
forming step for having the two structural members held so
that a predetermined positional relationship between the two
structural members can be maintained, and forming at least
the first member, out of the first member and the second

15 member, in predetermined portions of the plurality of
supporting members.

For this method, a process to connect each
supporting member to at least the first member does not need
to be independently performed, so that production efficiency

20 can be enhanced. Also with this method, at least the first
member is formed, with a position of each supporting member
being fixed. This prevents the supporting members from
being distorted, and so suppresses variations in properties
of different optical pickups.

25 Here, the plate processing step may further includé
a step for performing a bending process on portions of

supporting members in at least one of the two structural
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FIG 30 shows a construction of a light emtting/receiving substrate
positioned inside the optical pickup in FIG 29. FIG 31 shows a

‘manuf acturi ng process of the optical 5 pickup of the eight enbodi nent.
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS The fol | owi ng descri bes

enbodi ments of the present invention with reference to drawings. 10 First
"Enbodi nent FIG 3 shows a sinplified construction of an optical pickup 100
of the fi membersadi nent of the present invention in perspective view To
clearly show connecti ons between 15 conponents inside a novabl e encl osure
and wires, the noWakhe aertelrosured ip rdhicwn dff arsparsmppeedi ndsmahioan ofi t he
figure, the present optical pickup 100 includes a novable enclosure 105, a
fixed menbér 1e@st ame Sifx bhie d9vol Bt mivd tohr &l enandpgos tisgoertbassa Fhe-fi xed
2G nenber 106 hol ds the novably e:~losure 105 via the six wires 109. The
nmovabl e epolrésdgne anghb beemdithS a e FR I v widngokents e cosneéatede: an
obj ective lens 101; a sem conductor |aser 102; a photodetector 103; and a
rai $i ng nter sheleptised sOmRPNeRtH iSHHy avithe arnbpendactdeviaser, 25 such
as a beamsplitter, that are positioned between the sem conductor |aser 102
& the photbdét €eNSectedn MPISFE asikRy Mskbrtated are not shown in the

figure. The novable 18 ) ) ,
In the first member forming step, the first member

and the second member may be simultaneously molded out of
resins in a manner that the predetermined portions of the

10 plurality of supporting members are embedded in the first
member and the second member.

With this method, a molding process for the first
member and the second member can be performed simultaneously
with a connection process for each supporting member to the

15 first member and the second member. This highly facilitates
the production efficiency.

In the above first member forming step, "insert
molding" is performed to form the first member and the
second member. The insert molding refers to molding methods

20 such as injection molding and transfer molding, and each
supporting member becomes integral with the optical pickup
through this insert molding. For the optical pickup of the
present invention, injection molding, which uses melted
resins, should be preferably performed to reliably prevent

25 the supporting members from being distorted during molding.

BRIEF DESCRIPTION OF THE DRAWINGS
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encl osure 105 is supported by a fixed nmenber 106 via six wires 109 in a
manner that allows the novable enclosure 105 to nove in both the tracking
“direction (a direction "X" in the figure) and the faaHs5Rsktdbd Gkhbees (@
direction "Z"). 5 To plainly show the present op%‘lucawplsﬁ'%up 100, not all
t he bonding wires 110 are shown in the figure. O the six wres 109, three
“of them (hereafter | led "an upper_wr rQup") ne POFti of
t he optical pickup %gﬁ,seanan%t hggh?ll:lreae&(/\na%rtgégfhe%ggftg%aklgp%% Iomer?l\?\nére
group") connectidveneiopomtiildneabmehduephecalkppackup f86m Theedollpesnd n
the upper and | power .wre grQups _are position at iotervyals angpd n
parallel to onecpeﬁﬁgtl\ﬁ%f’?nan eg\%%a %aa\sl/(gﬁnabl grqconc S‘lgtﬁlﬁ\%}:%% The tsi X Wres
109 are insul atedofpanybme érotimes, varidherids uef rammespigids clermbodinerts
electrically cor %g‘t ed vén .l%%ndi ng wires 110 to the sem conductor |aser 102
or the phot odet%ector 10" THIS allows the six wires 109 to be al so used as
| ines (hereafter, "power-supplying lines") for supplying power and signal

| i nes, and therefordmatbengearingsal flexible printed circuit as shown in

Fig. 2 becones n~ | onger _necessary although the present optical pickup is
of the stated opticd CcofpdtUtit 3 FOEGFALEH Y &, PEHRSERAIeRATFS QRnkcessary

resonance that_degr. j cal pr rtie . t he i cal_.pickup is not
pr oduced. ZSCPHV%%Jﬁ%%gn?% ('gﬁsip%c%gﬁeghlgﬁ%le ag gggl;r'%%g Variations in
properties of wiresgi@9 sesperdiangohortuMmerdn 2l p FDVEIERNL [pa@ésaomri zont al
movenent  of the novable 19  enclosure 105 nore effectively than four wires
t hat are usedoficenttipeat orpeivtalopakckopt ¢ £athepiopkiipal Jdnrgcalenows t he opti cal
pi ckup 100 to snoothly foll ow novenents of an optical disc. At the sane
time, increak®teqratEApEYRE tredegfisat nieddMcShetict or | aser 102 and the
phot odet ector 103 c be e I i [ S I e .or. cqanduct
heat generated by tEgs's:gmsggﬁgugt%ég{‘ggéﬁqfﬁnzggnaﬁ%%glg gt ld%@@ctogr 103. As
a result, aniPpdrepkcpiekuiewhtebrisngapabhe of rerhobaingna Jeagdeand a
wite involving very few 10 errors, can be provided. Mrever, as the six
wires 109 armrdsestl areehtfiodm one anot her, a necessary nunber of el ectrode

termnals to drive sem conductor | aser 102 and the phot odetector 103
and t d%out put si gna’lqs};e‘czilnS g¥dpt 'lr?é"d.o%lg %’é‘ffaﬁ‘i?“éénwfﬁ%ﬁ‘%?% t he upper

and |ower wige greups) a4i@Besh i Qnet dlregiddaidihgrval s and in parallel to
one another, a uniformload can be given to each wire 109 wi thout a huge

| oad bei ng gi ven t orxml YAOsKEowd ree sHa®e A8 wairedSeblde pdhaiamal meeswiwnce can
be prevented from being produced, and therefore ~r:a optic.i pickup i7C
c. an snoot hiepclepremy afdl @ndhted Femaes 6pt e manséaf i g hadithad FIG 4

shows an exan‘gl e fll%log/%f é?‘;‘l’ h(pdEIfGor(sbgghg‘%]:acaslta éCi(rtlJpr.OQ). the novabl e

encl osure 105°4Ad* or ned s “can be per]Tcor ned the novabl e
encl oggir e 1Q508Rd dhediksedi 4 esijisteanto atdi@Chi BEpgoM iHgNdehgey b 0 a

manuf act uri ng
each supporting member the same when each supporting member
has a different length.
FIG. 6 is a perspective view of a construction of an
optical pickup according to the second embodiment.
25 FIGs. 7A-7E show manufacturing processes for the

optical pickup of FIG. 6.

FIG. 8 shows a vertical section of an optical pickup
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ze fixed nmenber 106 by nvol di ng bodi es of nenber 106 out of side surfaces,
to 20 which the wires 109 are connected, of the novable encl osure 10S and
that of the fixed nenber 106. The novabl e encl osure 105 and the fixed
menber 106 are positioned at a predetermned interval in between (P2). 5
Three wires 109 in the lower wre group are positioned in a predeterm ned
position between hhe novabl e encl osure 105 and the fi xed nenmber 106, and
ends of tRE GNPesidd SMEOSIME&ed to the novabl e enclosure 105 and the
fixed nmenber 106. Simlarly, wires 109 in the upper wire group are sol dered
at 10 their ends Fibthg ﬁﬁvébPéa@nHPS?bP§°fd§9a#%%rﬂ??%%éiiﬂﬁﬁﬁﬁﬁ 1B6
(P3). The ocess in P3 is perfornmed by robots, so that optical pickups can
be nass-ngéuc d without variations in the different optical pickups being

generated. 15 FI A shows an exanple state of the wires ,109, ich are
connect ed betmeeg%{ae igvmﬁPgseﬁc%&gﬁF% e&h@“ﬁﬂ?“ﬂ?&ﬁi%ﬂﬂﬂﬂgghﬁﬁ?
according.to_the.above t.hod. .As stated above, w.r.in oar ds_,(not, shown in
thegfi gur&~1 X?Egéf? cRE&Q 6170 Wi r?tgb%saildlees ytci]ilé:trﬂfgb‘? O%cﬁé%s}(ﬁ%e 1v5
ana of ~r'§Brii8e§ Gi:'e:,~~r i0d. ~~I~t~l ii~ns, which are easy to be

sol dered ?o, are appli éd onto portions of the wiring board to which wres
109 shoul d be con t edl: ree.w 1 I X I : f.i xed via

t he sol der joint sp%%l grllt ggt esﬁcrr't?'?l}él grgaelygé)%%%q{l\#g Mab%%{%l&}sure 25

105 and of,tpenfi XAd FREBEN nblBed! alRPMIHeE s andrdd pagal fel to one

anot her. e six wres 109 are about 15 mmlong, 100 ~ mw de, 21 and 50

,um thick, and arprgade1oh-158r shost @n&%nurfla%%m}%fb&%%%d R WHd um
copper, or titanium copper. The novabl e enclosure I05 is made of resin, for

i ngpance, ogpdch g&enhgeefmleowiiﬁa R odimRei.on of the length of the
wires 5 109, fourteen mmlong in the direction "X"', and 3.4 mmthick.
Phosphor bronze, pegyl LBuinscappebn @idwt bifaBnUdpeaRRAr PAlkBNYH adld ¥
stabilized and so are rust-resistant. This allows the optical pickup 100 to
mai nt ai n 6 ght A Oetbodkabhki.ty sem permanently. Even when the six wires 109
have different lengths, it is possible to give a uniformstress to each
wire 109 by adj usfi®g as ahoust aoktaaehofokdarcajveisntinl bl fakeshaambar Fl G
5B within a range that allows both ends of each wire 15 109 to reach sol der
joints 11dfsthasopbicakepackepgtin 'FAG.f A@mioneetritp cafl sesdlider yidwit 111 to
anot her the sane for all the wires 109. Note that this length "d" is equal
tolfhe aforenentibhed sbppbewsngnbéhgrhsbeteced tancevesedned Fdmteidons of
each supporting nember. This prevents a large ~U ioad rrom being given m

ur~i ~p ~:memper ¢Hythanaptherpéf piekaPndnndllGreddndme & edddsadots esdcipn
Fol l ow ng the process of P3 for connecting the wres
view.
FIG. 16 shows a construction of an optical pickup of
the fifth embodiment in plan view.

20 FIG. 17 shows a state of concaves in a fixed member
of the optical pickup of the fifth embodiment in vertical
section view.

FIG. 18 shows a construction of an optical pickup of
the sixth embodiment in vertical section view.

25 FIG. 19 is a plan view of the optical pickup in FIG.
18.

FIG. 20 is a vertical section view obtained by

16



109, optical components such as the objective |lens 101, the sem conductor

| aser 102, and the photodetector 103 are 25 positioned into the novabl e
‘encl osure 105. The sem conductor |aser 102 and the photodetector 103 are
connected via bonding wires to a wiring board to which wires 22 109 are
connected (P4). This conpletes the manufacturing process of the optical

‘pi ckup 100. Note that the above process of P4 may be perfornmed before the
process ofuPBifgracbharedt nrgbele oli tée p2ichlApdetkdupd ino FIG tle wires 109
to the novabl e encl osure 105 and the fixed nenber 106 is not limted to the
above sol @kphgga LhBee@dG .ot her nethods may be used, such as a nmethod to
apply ultraviolet (UV)-hardening resins to the junctions and to irradiate
the resins with aFl®.ray, isralvestisahodecsiappivyemelobédigedsdbyt o t he
junctions and cool it down. Wth these alternative nethods, it is necessary
to provi deuetérgraéandcanhéBei BnHbelRe&dGt-hdmires 109 and the

sem conductor laser 102 or the like by soldering |ead |Iines onto ends of
thedwires 109 sinEEGpoth sheweE\VRAEdERLngeEE1pBSI RS gRACANESe@ngl ass are
electrically insulating materials. Aternatively, it is possible to use an
"insert neVRRPAELHRENBEMPREST iR BhéiKefeRerbert 8t Ko eopPitdsa lprdialyrL00.
According to this nethod, resins are injegted into 2!~ nplds of the novable
C.~~ ~ :9b:the gixph gpladimpRt. Ay aIMOgAEiSAtI0R FHEFR IS0l d ends of the
wires 109. This od.pot. only facilitates _a connectin rocess, of the

W res 109 but ol SEifel B4 BPOYE) BREE SR eSECt SOBRCREVEPBLP B8 egBl y. This
insert noldin thod wll be_described in. another. 25 enhodi.nent in detail.
The preseﬁ?p%%ﬁgg?ﬂeﬂ?%%g§8r?Beg %ﬁgeﬁuWSQPe5fo h&EDG PRS1EGY &3 ckup
However, the nunper. of th i L 9 2 e Mhigher _than_si.x when nore
ol “suptyi g Prhel shBSEhaRE, AeaMBer nelS sty lion 223t t he

phot odet ect or 10 e erm . drLvi.ng [ I itioned
into the nnvablesggglg%%pgﬁﬁﬁé.ggkgﬁé%lfg%Feﬁgbgsbguﬁégkgvggngggble

encl osur e i i opa LGa l.cku re I ncy
becones e%ﬁéﬁéfalﬁﬁtﬁg@%gg%cgﬁ gngehggiégﬁ%gF g?r%@?i%ﬁgigéﬁo&ﬁgﬂé'ternal
per t urbatd piencgiikc h NefBEashehlieas dhbEhbioRsd sl ITKADLE fRGlasuUr e can
nove in circles 1n an 10 extrenme case. Wth the present optical pickup 100,
on the other handprsi X2 SUPROKET GErTRERET Sedt EoHSCHr WhhRalBEegngupporting
menbers being horizontally positioned in the upper and | ower portions of

t hes opt i cCahppb £kipg 1REmBELst Vo sSUBRREHI AEMBBRDEES aBeopdipasi bienes of
vertically in each 15 connecting portion of the optical pickup 100. This
can preveftie abewsieh empesdemsnvenents, which occur in the conventional
optical pickup, fromoccurring. Generally, when the higher nunber of
supporting nenberBI@r 2 tsesl,ai wérueoed sécvaonaviews whiohhés structural
menbers becones 20 | ess, so that abnormal r;:~or~ance: wll not oecu

Al so, whesbtained when a construction shown in FIG. 25 is cut along a

line I-I'.

29 FIG. 27 shows a coustruction of an optical pick of
the eighth embodiment in perspective view.

FIG. 28 shows vertical sections obtained by

vertically cutting the optical pickup in FIG. 27 along a
line A-A'.

25 FIG. 29 shows a reflecting hologram region formed in

a reflecting surface installed inside the optical pickup of

the eight embodiment.
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a larger difference is provided between the nunber of supporting nenbers
positioned vertically and the nunber of supporting nmenbers positioned

-hori zontally, unnecessary novenents such as circle novenents can be
prevented nore 25 effectively. In any of the above cases, it is desirable
to position an even nunber of supporting nenbers symmetrically in the
“directions "X" and "Y' with respect to a center line 24 of the novabl e
encl osure 105 to evenl yodssbwsbat eoabeeasttiont BE wi Leght09. This is because
abnormal vibrations are likely to occur when a large stress is distributed
to only ceniatinylteseitieng, stbetahaeepesitébnkdr ¢ nefidehe hvwalliecl
enclosure refers to a line which passes through a center of gravity of the
novabl e emctlospren1D5Gand9whi ch is parallel to a direction of the |length of
wires 109. It is also possible to enlarge a width of each wire 109 that is
connected to the BEGI cohdsbows hasenufllttioih§ pheceby gifvéha loptderal
surface area to this wire 109 than to other wres 109. This all ows heat
gengr at ecobyktpheofehheonidgbtoembadémen02 to be rel eased outside via this
wire 109 nore effectively. Alternatively, it is possible to extend this
wire 109 of the enlarged wdth into the novable 15 encl osure 105 and
connect the extended wire 109 directly to the sem conductor |aser 102 to
rel ease NRESCRLFTHEN @BrEHEf PREFERBEY. EMBOQRIMENTBWo wires are required to
supply currents to a seni conductor |aser. Accordingly, it is desirable to
prepare four mﬁré%@eo$°%h@€hngmﬂeﬁﬁé1§§§de§§°@h@ebgﬁepf5ﬁbﬁlFﬁﬁgeﬁp.(3,,
teat ure wider that. other sires, and to position the four wires

symet ri cERY§nERoR Nl FREGFSRRE RBr F¥BNWERPSdi rections with respect to the
center line of the novable enclosure 105 in order to distribute stress to
théde wires 109 evenly. 25 sPCnnd Enbodinment FIG 6 is a perspective view

of a sinﬁiigaﬁdgﬁg !.ﬁgﬁgtruction of an optical pickup 150 according to the
second e . wn in the figure, the present optical pickup 150

i ncl udes a novabl nch osyLes 105 5 | Iy C OWieng..C ts are
posi tioned: an ogﬁggii%eé#%ng %Oi}hgiggﬁggoﬁaéggggcﬁgéér8%0%? ggﬁ?@%ﬂ

phOtOdet3&%%%u§0@@0aofa{ﬁénQiEEEr8&b$9§mﬁ§gdo@tEﬁé,B?@E@H%nﬁﬁveﬁQ%o%Pvab'e

encl osur s supported by a fixed ne r 106 via four wire groups 112a

and 112b.; Ontd £abe SOIPONCNER. SHENcA8a1DeaALEPEbhAhREL 148 Rkt ke
posi ti oned between the sem conductor |aser 102 & the photodetector 103, and

thes rai sidWipbridRts 104s 288 amnbie81knNehbeobhiglr 8ndi REReSYCRhEOMBIABNES'
constructions are well-known and the present optical pickup 150 can be

plainly sfwoswtdols shese ceospspeptatheedag shown. 15 The four wire groups
112a and 112b are conposed of:
As shown in the figure, the present optical pickup
100 includes a movable enclosure 105, a fixed member 106,
and six wires 109 which are supporting members. The fixed
20 member 106 holds the mcvablz enclosure 105 via the six wires
109. The movable enclosure 105 contains the following
components in its inside: an objective lens 101; a
semiconductor laser 102; a photodetector 103; and a raising
mirror 104, and so on. A driving coil, and optical devices,
25 such as a beam splitter, that are positioned between the

semiconductor laser 102 & the photodetector 103, and the

raising mirror 104 are not shown in the figure. The movable
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(a) two wire groups 112a that each contain three wires 113; and (b) two

W re groups 112b that each contain three wires 114. The wire group 112a
connects upper portions of the novabl e enclosure 105 with those of the

fi xed nenber 106, 2u anti the wire gzo~.~ 112:. ~ .~ .~rec;:~ lo~:er
port~ima c~f the novabl e enclosure 105 wth those of the fixed nenber 106.
Three wires 113 and 114 in each wire group are positioned at intervals of
about 200eacivandei A0Banal Iselpgor tate lanat herxdd et M0 6V ¥ £a f D cont act
wi th another when the wires 113 25 and 114 are bent to a certain extent.
The wireswitdsand91i4 ar eaalpeut timtmallows betevessvdbie navabd eueaclosur e
105 and the fixed nenber 106, about 100 ~cm wi de, and about 50 , um 26

t hi ck, antdoameveade bbthf dhe nstaarkdieyg phiospttororbr nzd rduetr b | Y copper, or
titanium copper. The wires 113 are inwardly bent in the formof the letter
"L" insi dehehéigovabl engnthes fioeublifg ahidddision efed & pertians"2'6r m
junctions with optical conponents positioned into the novabl e encl osure
1055 The novabl e Bacbdsinéylsboandhehpriasead mmtieall @8 ciup Ml afot esi n,
for instance, and the novable enclosure 105 is 18 mmin the direction of

t he | engt Aldf thpebandéagioires 119 are whateepn rhehdiduration "X', and
3.4 mmthick. The junctions fornmed by the wires 113 are electrically
connected via a pPhr&let §1&f VBERE 1§ Wi tbsrer1@ft $heme G@readit®rct or | aser
102 and the_ phqgtodetector 1Q3 which are positioned into the novable

encl osur ec3b5edF[ & BPPSTsHAKE SFRAPRSImEBMENl URRE HARA P res B to
clearly show connections, The four wre oups ,112a and 112b connect the
movabl e efRFbSateP165URI ROy h8NE 2 %r?g’éreeldﬁqer? ANBHRFHt/hate al | ows t he

r
novabl e epcl osure 105 to i ng. These wire
18 fower wgre groupﬁwnc%nnec ﬁower portions of the optical

pickup 100. Three wires in the upper and lower wire groups
are positioned at equal intervals and in parallel to one
another, and have a favorable conductivity. The six wires
109 are insulated from one another, and ends of some wires

15 109 are electrically connected via bonding wires 110 to the
semiconductor laser 102 or the photodetector 103. This
allows the six wires 109 to be also used as lines
(hereafter, "power-supplying lines") for supplying power and
signal lines, and therefore a conventional flexible printed

2V circuit as shown in FlG. Z becumes no longer necessary
although the present optical pickup is of the stated
optical-component-integrated type. Consequently,
unnecessary resonance that degrades optical properties of
the optical pickup is not produced.

25 In addition, the six wires 109 help average
variations in properties of wires 109 responding to a

vertical movement and a horizontal movement of the movable
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2J groups 112a and 112b ~~.. ~;~ ale.; used as power--s~tppl~. ~i~tg lines
and signal lines. Accordingly, the conventional flexible printed circuit
508 is no | onger necessary so that unnecessary resonance can be prevented
fromoccurring. Especially for the present enbodiment, the wire 25 groups
112a and 112b are each conposed of three wires 113 and 114, so that stress
is distributed evenly to each wire within each wire group. Consequently,
abnornael egpsobsnge 205 moae k€ fprevdeniled thaomfeanuniits Mite: effeciseel v

t han when only one wire 109, instead of a group of wires, is used as one
supporti ngopeaher caavienttibeafli ket iertiogiinsknuip., MDtaey erl lqgwoytwr bronze and
beryllium copper used 5 for the wires 113-114 are nore rust-resistant than
copper, whptchcall pisktipe 160t toalsmpiochly ol liow apereatesitd tdf drability for a
|l ong tine regardl ess of use environnents. The foll ow ng describes a nethod
t o produceptheadptiical. pARtkupelsamef ttine,priesewa sentioditrempe ndturesefef ence
10 to FIGS . 7A-7E . A netal plate 120 as shown in FIG 7A is prepared to
profluce theepsemenpndptitoal lpisekup 025@ndFduhel ptodiockstadticr rigthlcarl dtee 120
is about 50 a mthick, and is made of phosphor bronze, beryllium copper, or
titani um ceppeed Bynes phef viweng léchkedgase presomsiuct dreathe netal plate

120, a nmetal plate 120' that has two wire groups 112a is produced
generated by the semiconductor laser 102 and the

photodetector 103. As a result, an optical pickup, which is
capable of performing a read and a write involving very few
10 errors, can be provided.

Morever, as the six wires 109 are insulated from one
another, a necessary number of electrode terminals to drive
the semiconductor laser 102 and the photodetector 103 and to
output signals can be obtained.

15 When three wires 109 in the upper and lower wire
groups are positioned at equal intervals and in parallel to
one another, a uniform load can be given to each wire 109
without a huge load being given to only one wire 109. As a

result, abnormal resonance can be prevented from being

ol
s

produced, and therefore chie optical pickup 130C can smocthly
follow movements of the optical recording medium.

FIG. 4 shows an example flow of a manufacturing
method for the optical pickup 100.

The movable enclosure 105 and the fixed member 106
25 are formed (Pl). This can be performed by molding bodies of
the movable enclosure 105 and the fixed member 106 out of

resins, and attaching a wiring board to side surfaces, to
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as shown in FIG 7B. Insert nolding process is perfornmed using this netal
plate 120" as follows. Predeterm ned portions of the netal ~0 plate 120
~are sandwic'r~e-~:.ith :.olds of an upper half 115a (hereafter called "an
upper enclosure 105a") of the novabl e enclosure 150 and with nolds of an
upper half 116a (hereafter "an upper nenber 106a") of the fixed nenber 106.
"Resins are injected into these nolds. 25 Following this, unnecessary

portions, W& ©H& wDFés ons9 shpuncéanébeed 0bt ehet RevHpper emeIeuE06a in
FIG 7C, are cut and renoved, so that an upper body 150a of the 28 preset

optical pidmidOhst pspdtieeds agedhwmben E606 7D. In a simlar process to
a process used for the upper body 150a, a | ower body 150b of the optical

pi ckup 150 i s pr odreeduovidiel ¢ ppee 1 dodye 1505 and the Fowed henpeitSQbeare 5

j oi ned together using an adhesive as shown in FIG 7E. As a result, the
novabl e encdeogwel idnahdat he preddtaenbeedlObtehreh anebetweecat §¢2M.t h t he
W re groups 112a and 112b can be obtained. After this, optical conponents,
suchs as t MEhrddék ohjmeed | V@O | emsti®l]lovde senecondupt arel pseitiB2edanad tahe
phot odet ector 103, are built into the novable enclosure 115, so that the
optical pirtegetiatniredvensialdy babhvueéant thednovablheeabdveumet A6F, and
unnecessary portions to the right of the upper nenber 106a and of the | ower
menber 106thel 5 iared regrpver beé orand hendppef bbeywitea 208 ehe bowderieddy
150b are joined together. However, it is possible to renove all these
unnecessarto pgdre iisak g eemeloanrerl@hean@pehe bbiiyedsoampry £RA€-1 ower body

150b have been joined together. Al so, optical conponents, such as the
obj ecti ve Sigwslapplyy, wires 109 in the upper wire group are soldered at

10 their ends to the movable enclosure 105 and the fixed member
106 (P3).

The process in P3 is performed by robots, so that
optical pickups can be mass-produced without variations in
the different optical pickups being generated.

15 FIG. 5A shows an example state of the wires 109,
which are connected between the movable enclosure 105 and
the fixed member 106 according to the above method.

As stated above, wiring boards (not shown in the
figure) are attached onto wiring sides of the movable

<l enclosure 105 ana of cnie iiked menper 10v. detal [i.ms,
which are easy to be soldered to, are applied onto portions
of the wiring board to which wires 109 should be connected.
Three wires 109 in each wire group are fixed via the solder
joints 111 onto the wiring boards of the movable enclosure

25 105 and of the fixed member 106 at uniform intervals and in
parallel to one another.

The six wires 109 are about 15 mm long, 100 um wide,
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i.~l E senuconduc i.~. i Ix.ISI: ~~~~ ciii.. i.iiE phUi:Ud~~.. ~O i
"~ 3, I~y be positioned inside the novabl e encl osure 105 before the upper
body 150a and the | ower body 150b are joi ned together. Manufacturing the
optical pickup body according to the above insert nolding nethod has
advantages as follows. 25 (1) The nol ding process for the upper body 150a
can be perforned sinultaneously with the connection process for wire groups
112a, andardhe5Ooudi ndriprigcessd faxre timedd ooy bHoryiRO9tandd&Pbphaspherper f or med
si mul taneously with the connection process for the wire groups 112b. By
only joi mmnntde bppetl badycébpParandrt héthowem bodpet50b Thegetdvaible he
optical pickup 150 can be manufactured, and therefore processes such 5 as
sol deri nenwdicdureqlid ess angdasofierablin, affouninetancer and lHabor are no

| onger necessary. As a result, the manufacture process can be sinplified,
and so a eveghuteen unhnhorgsinchhebdiredtéed. of2rha drinfishmothittlenessesan be
obtained for each wire 10 making up each of the wire groups Il2a and 112b
as ®ach W% i Soysreerchmr bangr om the dameckhioal "gl'at end28.. 4Asma resul t,
variations in properties, such as an elastic coefficient, of wires can be
reduced. Wbk&over, when etching or presswork are perforned for the neta

pl ate, a great nunber of wires 15 can be manufactured at a tinme. This can
al so reduce a marRfRIRINT RreREe, dPebpliten BPERAPs. a0d) tALpR4REI ity of
wires 113 and 114 can be, easily handl ed because insert nolding is perforned

for the vﬁqlééerll%r%n%?l%‘&hc%%ﬁhs’é?%l}hzédf BRth 8P BKE ﬁéﬁérrﬁﬁ&%aﬁe and
audi tion, the i|nser~= ~rn1d|ng

rocess it Srovi S i PR HeebrRbELRBn1 BDaFE BRLPRBLA PeGhT1S and 114 to
t he novabl e ure 105, and to t fi xed menber 106 by achieving a
uny}orm:ﬁﬁﬂé%%b%é}?¥wﬁﬁmﬁ%ﬁﬁmﬁn%ﬂpf8rn1stress for each wire. As a result,
S?PfVZPéhE’”iLHCE AR il 60 ShRet e 0 S nAvRea Eo2eR ol FRETEAN be
reduced. A5 2 1ssul {1 RS Cal &1 §KUREELDA' sPess°R0 BSEROLALE Y0 by
adjusting an amount of each solder joint 111 as shown in
FIG. 5B within a range that allows both ends of each wire
15 109 to reach solder joints 111 so as to make a length "d"
from one tip of a solder joint 111 to another the same for
all the wires 109. Note that this length "d" is equal to
the aforementioned supporting length between two connected
portions of each supporting member. This prevents a large
20U ioad from being ygiven ro only ciae wire 109, ana-thererore
abnormal resonance does not occur.
Following the process of P3 for connecting the wires
109, optical components such as the objective lens 101, the
semiconductor laser 102, and the photodetector 103 are
25 positioned into the movable enclosure 105. The

semiconductor laser 102 and the photodetector 103 are

connected via bonding wires to a wiring board to which wires
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are nore re' ~~able can be 5 200 of FIG 8 shows a ve the present e~oy
rt~cdi seCt'~n o incl As shown in FI ~nent, f an optical Pic G t ku com
‘odes a novable enc 8~ he present P 10 In pnents are positi |sure 206 .into
Pt zcal pickup 2 tagra oned: which 00 a Pho ted conponent Z02 an bJective |
the follow ng Subs todetector which contalnzng a s ens z01' an ZO trate%
m~rrors 20 are formed on a em-cnductor case s 4' and dri v.~ng co)
8a~2p3b% & OFolages eprgyadticadr (R4 Jand bl sippemeble bers st ixe emarngf206ubhagnov gram
optical cnmPo alto en s able neat fixe ws the novable enc uPPortzng nenbers
encl osur epzpgeiss @ fmditseroical Rikekemel 0. sWwoteoghat nthenana®e na t he
fixed me zng W~th respect that gnets 21.1 are fix her Z07 and a o to the
Lu PassedptiRcgsgh otth Péﬁ ne Y dome e riedkoefiore Hete hpracess cpEVA3I £or~" ~b

.irlt a driving cods zO base ZO-, cur re nmagnets Z11' so ezct :.~~ a ~cm.~
.~ | ns~GOTREABE rhe tHages- 149 | able novabl e enclosure Lorentz
forces """ " ~~"" yei;lex.dL~u ~ tracki 206 nov_are 9en nedi um ng direction
with es in the foluliefhechtted Hd e wires A ¢esfrectihe dnayakbe, 9 direction

and t s.ix Fourteen _sup o Kcal recording' he b teen sugpo,rti, ng Prt.ing
meters 20S8EAQSETEZ N ANY Th il RS OURST ak Q0 LS guet ol imaFfdt ke kB

exist in the nt Shown ,In the other half of the figure 31 Ptzcal pi ckup
200 whi chagé’vﬁotsogﬁi&mr}% t 5% e, OHMHF s’??t]b?dgﬁ%?ﬁa]?% B edenSBslt wo

supporting nmenbers 208 sha inthis figure nds_of the supporti menber s
Zogpat th ssiadg‘e&?’otdhg% g;lyné‘}‘r]bte]?a‘ﬁﬁpé‘? e(%\g)n%é%‘f%%ln%‘% ﬁg$+%§ig8e
printed 5 rcuit . or the Id'l%e tiorrCaH ucits such as acotrolwgircuit.

: i ght begﬁ%iﬁzjflﬁlcfﬁgnﬁ g%?r_e Showe™ jICaaseertkbeea‘?ﬁsejrﬁ?t‘%Jclt yat_ 53 c%ﬁgyctor
a5 e BB Gl Sl d 14 Sl R Do Bpi skt et 10

n view he optica ickup 2 0~ Vi ewed

fr0n1ab0vgbw£hiSWE'%gg%%gga ﬂHgﬁﬁHE%%%éﬁ%éH%&§?Ji agg g@g &4 r#ﬂg?nagnets

211 shown Tn FIG plai nl'y show ot conponents.  AS” shown he

figure, t Egowee%tj_ie%&merc%&%@m Rosd Jd anedhd lﬂfo’éé' iA@é O%R?ﬁgﬁ%

another and synmmetrically wth respect to a center line A _
opti cal pb‘éﬁ.%o%@@ctme,1%%%“1%2%11 &HH N Ofe %&Mﬁ%ggeéﬁpﬁfﬁsezos I's

t he sane. These supporting nmenbers 208 are produced toget

novabl e epgkesSehes20E am: Wiadd xamh nehes Rich ttHough-kieddmsest nol di ng
process. The supporting menbers 208 have different w dths,
15 resins and melted glass are electrically insulating
materials.
Alternatively, it is possible to use an "insert
molding method" to fix the wires 109 to the optical pickup
100. According to this method, resins are injected into
2u molds of the movable cnclicosure 108 and the fixed member 106
which hold ends of the wires 109. This method not only
facilitates a connecting process of the wires 109 but also
helps distribute stress to each wire 109 evenly. This
insert molding method will be described in another
25 embodiment in detail.

The present embodiment describes the number of the

wires 109 as six. However, the number of the wires 109 may
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2)J with a:. :.upporting :~enb_w ~,csit_~ m'' nea=er to the ~rt~l line
A-A" being narrower, and changes in their widths take place symetrically
‘wWith respect to the center line AAA . By giving different widths to the
supporting nmenbers 208 in this way, different elastic coefficients can be
assigned to the 25 supporting nenbers 208. This can prevent all the
‘supporting nmenbers 208 from having the sanme resonance frequency, and

t her ef or e beetiicher rsonance Wt arof@rpeweerd@bpl y Bs@nhiees 3dr sigrguency.
Accordi ngly, abnormal resonance that can affect the precision wth which
the opti cadlingisclane 2 egeyadmyr nmuch eosl/whent et lvanpibet sdgpeessedl 0Bt nesds
alternatively possible to change widths of the 5 supporting nmenbers 208 in
a manner toate & emsrilver] smeaera tdwlwiarg ezodl nes Addithmsnad winleo whet h

al though FIG 9 shows the supporting nenbers 208 in the opposite nmanner.
The suppompiviad Liee eterlo 208 a0 .nade of beryl | i um copper although they may
be made of phosphor bronze or titanium copper, 10 instead. The supporting
memder s 208 are i Wegnatfedrf WdmesnsupRnitera mohkdlles enslaswee as in
power - supplying lines and signal lines for the sem conductor |aser and the
phot odet e¢her copventi@neHowP tilfa  inderk ymnerresmarnie tfregu@poyti ng 15
menbers 208 in vertical section view obtained by cutting along the |ine
B-B in FPecomesps®@iidwdli Pathe Mefirel &l prizpntabpbiiedlyl oRdber s 208
are enbedded iinto the fixed nenber 207, which has a concave 213 on the side
of the novhRYLENEFSSHNE L2EEItTEatHions0acsiVe 1 P1S 4 188 m a dd: ~: ~y
~ciateriai, 24 1ClddC W ~v hardening silicon gel, whjch enc] oses base
portions Oftrer&i8fSpoltndd serfgé’.suﬁﬁ LHLRAR It D14 @ or bs
vi brations so that generat.ion _of resonance for each, supporting nenber 208
carllbe 1 UPRREETE5AREScel L 5 RGP EEP AL PRIA bR ol TR e
vertical l utting the.fixed nenher 207 .along a line, GC_.shagwn in FIG 10.
As shown %ﬁﬁﬁﬁehﬁgaﬂréc',lxb%‘lgpﬁ E%n&gne&beeﬁsg r%élseds’u trl'f :}ﬁ'br?ﬁanbers 208
are present _in i j s..contained . on the |eft and right
of the fi§88pﬁ§§§§5 %%5?%§% %%3?%&&§%%%§§§%ggyﬁﬁfﬁﬁﬁiﬁ%ﬁ I%Prﬁ%ﬁented on
the right I i . f.ol ] .Cljbes C i nmet hod
of the opfl?@glr %F‘?kzggggopgfzp%gspréefggn %ﬁé&e%ﬂ%ﬁqﬂ eatrr%e%lce o FIGSs.
12A- 12E. I : r r 'QUs 1 hy t al te 217 as
shown in Efjégb%giﬁgoﬁ%ﬁ%?e% 1l‘f)ierq§1t(?J %{Sféctl[%%q{eoﬁﬁ%]iqfﬁarﬁu aggck?ur ed.

Sinil arlyecofngee9ng pBk-akobl alre +289 dpt imnuiaciged.oothe f st And second
netal plates 218 and 219 contain portions that are to formthe supporting

nmenbers 288evAnpr 868WRHE 1i & iReN 0 BREdedit NORH I Hdn Khd N FIG 12B
of the first netal plate 218 so as to raise, as shown in a 15 nmagnified

vi ew of Fténvér€ioaulf apescafll parkupgl front icorurdlifay.218engrdld ¢,he hei ght
of the upper supporting nenber 208 shown in FIG 8. The first nmetal plate
218 and theesechadhighalr phaber?2bd¥ aupppatiingomethbars ladehardeat,mer | yi ng
below the latter. Pfedeterm ned porti;~ns ~f t:milL,:". and secatid neLai
~, i a~es 2iB8fandn2&90ér Fagaadtiwonsed nbethheen simiuds uafa lt emerab ke e sosur e
206 and the fixed nenber 207, and then an insert nolding process is

perfor medieysi nfecthag abspmgato ctclyemands avirddswiot, cachody &flsche whystri cal
pi ckup 200 can be obtained as 25 shown in FIG 12D. The above nol ds have
shapes thatlarpew €héLRseaBEre i6nOIreydde b6 taieen taef inumbaremfer 207 to be

nol ded at the , o _
supporting members positioned vertically and the number of

supporting members positioned horizontally, unnecessary
movements such as circle movements can be prevented more

25 effectively. 1In any of the above cases, it is desirable to
position an even number of supporting members symmetrically

in the directions "X" and "Y" with respect to a center line
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34 same tinme. As a result, the novable enclosure 206 and the fixed nenber
207 can be produced through only one nolding process. As shown in FIG 12D,
surfaces of the portions 218a5 218b and 219a-219b, which forma term nal
area "T" of the optical pickup body, are all in the sane vertical position
because the termnal portic:~s 218a-218b of the first nmetal plate 218 have
‘been raised to the predeterm ned height. Follow ng this, unnecessary
portions afouhd tbeablemevallosuerclldSurte 266 ndnd dile fibiek nendess 2079 and
unnecessary parts of the term nal portions 218a-218b and 219a-219b are cut,
so that eané efrebelf@ppofhisg imeeeans20@boarmad etidotaticald yarensul ated to
be used as conductors. Wien the novabl e encl osure 206 and the fixed nmenber
15 207 ar ¢ikebyl tanecusiry wireinded leutgeofstresisnd s mlitstirsibnengd wid ot he
supporting nmenbers 208 bei ng sandw ched between the nolds of the novable
encl osur ec@pBaandwiest.i x8grgenttéve 207vel cepdeands yEoss Hite e weklee a
supporting length the sane for all the supporting nenbers 208 and therefore
a ubi f or nesciesyreaneferg &onat dine-phiscippasses bhrovgh & .centzy9 offhi s,
prevents abnormal resonance from being generated and stabilizes operations
of the opgreuitpi ekuphgonoverladencilesung 95 Radabdiie i festadriey

met hod, the supporting nenbers 208 can be handl ed either than when they are
gener at edt®r anfakees1oAn@f25hgr &Ny hr Odudid re$eili® Yor oduct i on cost. For the
present optical pickup 200, optigal conponents such as the objective |ens
206, the semi condbBtdF 35SC PR8&RPLlgndot RBLpKGLoAeeEtsr ofr €a5dsiiitshed
into the npvabl e enclosure 206, so that their positiqnal relationship can
be al waysi?RetBakelSaASORNRELEA EOHERFAFEMIGRNGHCERE dASesr difr ti%s of the
present optical pickup_ 200 due to lens 5 aberratiqgn or, the |like can be
pré@ented Qﬁ@%thglgﬁtchﬁrﬁﬁfkﬁﬂrféﬁef8FF&W§°a Scl e e F&EH?&F%Q
medi um 212.. I n additi abpor.mal_,resaonance that affect a.read by the

opti cal p?E?ﬁB ﬁbﬁeﬁaﬁagé pE§§8nF&&Og§ ﬁg%n8$§8F@t§HE s&P@ 208 is

connect el L. L C1xed Teuber 1307 At s15un00r Li1g 40 TIPS 208 A oh

have diff2 erent éelfasStic coefficie , iC reduce

a 1 esonanceoTAghor «EPL .23 681 1AI Nl e300aNGEhLEAYENGY, 3 kg Aqve

enbodi nmen € I'nser g process i s perforne r connecting the

suppor t izgg,@%g@mgaﬁigom_e 1§F§b8§€hth@eef§@‘é§§|§‘a %lae'tﬁswn%@%ea%\; %g,ef i xed

menber ver, It I1s alternatively possible to performa soldering

pregess, Of-USSukl 1651 BAdOECARELE takagst ehlell Y8 el @ 000RNSRLIRE to
supporting nmenbers 208 to either the novabl e enclosure 206 or the fixed

nmenber 20¢he 28efodbhAuERBRdl BBBY DS td3releask! ARat eWrehedn nepld cal
pi ckup 200 of the fourth enbodi nent of the present invention. The present

optical péeReipt2081diffesaaliom the aptriecakbrpi ekagpickd ke 3npphiy d
enbodi ment in that the present supporting nmenbers 208 have the sane w dth
and in thatiriéetpreseat sémiedndenber 28%eltas Acupirdguagldenpstitudtsi on to hol d
each supporting nenber 208. 36
desirable to prepare four wires, of which two are used as
I the power-supplying lines, Lhnat ure wider thal other wires,
and to position the four wires symmetrically in the vertical
and horizontal directions with respect to the center line of
the movable enclosure 105 in order to distribute stress to
these wires 109 evenly.
25
m imen

FIG. 6 is a perspective view of a simplified
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FIG 14 is a vertical section view, which is obtained by cutting the fixed
menber 207 along a line DD in FIG 13. As shown in the figure, eight
‘concaves 213 are provided inside the fixed nenber 207 and each concave

encl oses base 5 portions of two supporting nenbers 208 conposed of an upper
menber and a | ower 214, which are gel each filled into t~ symmetrically
with i 0 supporting nenbers frequencies. nenber. Four types of danping

mat er i al scamst hageidnfe&rent optscadl pérckopt L88, ageerdd nguttcofchtehe ei ght
concaves 213 that exist respect to a line A-A". This allows the 208 to have
di f f er entseeenhagmecodsmenbwn in FIG 15, it is alternatively possible to
provi de four concaves 213 that each enclose four supporting nenbers 208 and
fill two types ofAgethepmpingthat E94rs, 2the18repanthapsigets edekup

vi scoel asticities into the four concaves 213 so as to have a type of the
danpi ng reR@rir¢ludastd BevePleetnFhoguEachORonéRle PR3 CH fther

synnetrlcall wWth respect to the center line A-A, although in the case of
FI@ 14, QMHRT nGORRPRRN BF s2524PBF1E6APeEypas aPdeFtived Liemso 1217 ~hE

ei ght concdves 21~. The t taI gg?er of t¥§gs of danﬁg mat erial s, and the
number oﬁi§ﬂ%%hﬁ?“ﬁﬁcﬁﬁﬁb 2825080¢ 6 RNPBATSIALAGERG MAter PaFa2B4NGF t he

Suppor 11 1 Heber F50m H8EREE | FRGrOSERe bt REHEDLE BOChaPES 197
Copper | %s%'éﬁs?e%#@%%' By o0 0 RRRBIPLOE L EL LS BR, gantebentinur
208, h f b d.
Fach Supid (M enRReo08t 1 SOTREOPar 8, rg% 83ca K BERPREEL ying T ne
angh @ o gdlod e 90 Lheon acnLcondior e LareLoRadet e phatgdshector, For

t he pres optical  pic |ca conmponént i S posi |oned into

the movagle, e&?c%tﬁé&’%tﬁe@@@r 709 tQﬁée’E%etrﬁié%ﬁEBFE%?' 1B10BgEL i es can be

obt ai ned as in ird e di ment e present optical

10 pi ckuRypilt &2 ROLfor #1480 OPLLABE SGEH/ ¥ohpEn¥htl ' aBohUELERREGARI eCT ST O

as its supporting nmenbers 208 have
are well-known and the present optical pickup 150 can be

plainly shown without these components being shown.

15 The four wire groups 112a and 112b are composed of:
(a) two wire groups l1ll2a that each contain three wires 113;
and (b) two wire groups 112b that each contain three wires
114. The wire group 1l2a connects upper portions of the
movable enclosure 105 with those of the fixed member 1086,

20 and the wire group 1120 ccunecis louwer portiouns of the
movable enclosure 105 with those of the fixed member 106.
Three wires 113 and 114 in each wire group are positioned at
intervals of about 200 um and in parallel to one another to
keep one wire from contact with another when the wires 113

25 and 114 are bent to a certain extent. The wires 113 and 114

are about 15 mm long between the movable enclosure 105 and

the fixed member 106, about 100 um wide, and about 50 um
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di fferent resonance frequencies to suppress unnecessary resonance. 15 Fifth
Emh, ~di mrent FIG 16 shows a construction of an optical pickup 200 of the
‘fifth enbodi nent of the present invention in plan view. The present optical
pi ckup 200 differs fromthe optical pickup of the third enbodi nent in that
the supporting .::, netrtbers of the present :~r~:.3~dinme.~~ hve a unifozm
Wit~tr. ~rWin that two types of materials are used as these supporting
menbers. Miticlsperid ixe Ijadéery) | Eam toppences pbedphsrf brstzsypporting
menbers 215, and phosphor bronze is used as second supporting nenbers 216.
The first upporiumgcoppder soR5t Rigntemsceppef . ei ght supporting nenbers
(two upper nenbers and two | ower nenbers on each side of a center |ine
A-A') positioned T heregs o3 hereeherrdinebeni inntFeGEord, odndhds8 t he
second supporting nenbers 216 consi st _of ei%ht supporting nmenbers

posi ti onedefiteyer'li'o ingidechiermeyakla anclgpure LAE, f epdt thadrt Badsecond
supporting nmenbers 205 and 206 are made of different materials, different

r esdhance HaGuareifar™ Hacheons vehtkooPhical r spmpAAShAhE Besdkdosedporti ng
menbers 205 and 206. This can reduce a resonance factor for a certain
frequency, 1T Bhfe M GHREL & UPRF EREUEBNLY Pal resonance that affect optical
properties of the optical pickup 200. The nunber of the supporting nenbers
in total, the nuney® FIOVAPIHeHFITVERIpho? 12 FHaebEised1membag gﬂé nunber

of the second supporting nenbers 215 are not limted to the abgve, and
ot her nuntgiss TP B A9%rattvel (ASEenter FRASENE BRBAPLAGSRABEHES Each

f the first d d. ' nb 15 15 216 _js insul ated f
one. anot hdi® aria L 4" OVRrSLRRPYTHG 71 nEes ahaGEnsPhnshS) MhEES or the

duct | d t h tor.. FLG a7 i t] ti
ol i ar S 0 & PR IR g e FE et Perber 503 A brigacPifE £ £
in FIG 16. |.~ il ~. R I ot SRR T o I t, t\W
ICrC]:i |1 C ciVe' 3 212121;3213;‘51?{?\,1'—:/%5 i%’s’%ngée]a mltfrtllée"‘(’jlﬂ%?rbleﬁ 207, nand base
ti fi f . fq 1t ' [ 16
bresent i B oSt AR S SPFe I GLEREL) 80 BRIRERS, fibean01810 AT

Uv- har deniing 3id 1o igla i N0 YESF OB ASEAET Lile BRotSaltbledyi g the tvo

concaves f 3 to absorb vibrations generated by the first and secon
suppor ti ngHTRIGS b ANb RS Bikb SHRAPTRSPalk £80BARLEsuBd 105. FIG. 6
15 shows only some of all the bonding wires 110 to clearly show
connections.
The four wire groups 1ll2a and 112b connect the
movable enclosure 105 with the fixed member 106 in a manner
that allows the movable enclosure 105 to swing. These wire

-

groups 112a and 112b .an Le &iCo uscd as power-supplying

[
(<)

lines and signal lines. Accordingly, the conventional
flexible printed circuit 508 is no longer necessary so that
unnecessary resonance can be prevented from occurring.
Especially for the present embodiment, the wire
25 groups 112a and 112b are each composed of three wires 113
and 114, so that stress is distributed evenly to each wire

within each wire group. Consequently, abnormal resonance
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As in the third and fourth enbodi nents, the optical pickup 200 of the
present enbodi nent al so has stable optical properties as optical conponents
are collectively positioned into the novabl e encl osure 206, and can perform
an optical 5 read with an increased precision as its supporting nenbers 215
and 216 have different resonance frequencies to suppress unnecessary
‘resonance. Sixth Enbodi nent 10 The present enbodi nent and the subsequent
enbodi Mentcadr ®elpr@ierited Matone asdt stipney thowge nefbest 1 $e tPNPRsRIwREN| ayers
of different materials although in the above first to fifth enbodi nents, a
suppor ti ngnmsireele ikl radd Df insiawgl eofrad egi@bp d6 Frlfes 18i shevwsdaas
construction of an optical pickup 200 of the present enbodi nent in vertical
section vicew, sapgddtGngl henber Eaniwitve ofitde apbddahept ckup 200. As
shown in the figure, a novable enclosure 206 is supported by a fixed nenber
207 vi a ei ght supporieioveg me phersp A0 brdr 2z saarde baryl tum té¢apper] used
~Y~~netricdll,~ v:~tY: yf sp.ct to ~. center lir.~: -F~" in FIG 19, wth
fourd of tHem hienyipes tlilohedd oratehangrightustndre dies pdmertiaurcoppéehe | ef t
of the center line A-A". Each supporting nenber 220 has a | ayered

const ruct wbd chs adiows itherloptizal 2Bidiup X0 it coperateatitect i on view,
which is obtained by cutting the fixed nenber 207 along a line GG . Each
suppor t i n§tediddit 2 Iphas lonaydmeal xegstdirgs onf codposedi pénmentst wo net al
menbers 221 and one insul ating nenber 222, with the insulating nmenber 222
bet ween t he net al Thenberld oying Eegrnidiad andffdrod Lo irradire dfhei t her

phosphor bronze, ber IIiun1cg§Per, titani um copper, or the like, and is
el ectri caPP}ZlGaian}I%{U&j 19 & REe e remksbine My Wi HesreFRIr@RC8i gnal

lines for the_sem gonduct or |aser and the photodetector. As shown in FIG
20,0pase {6r €F68s dPd&ch supporting nember 220 is enmbedded and fixed into

e al 10 525, BIERSHSEA09. NALIAR MR (Cor o1 Har's FAHRAADGS |
Aot S R AR Sl LI e
2115 a VBPLPRaPIEsE: RO8 SEORObarteck By CRAFE NG A GG BORI RS M 11 FI G
and four SUBBBREg REber £330 A S BEE o SRAlE AP HE®
v o ui PeeE PR SRR SR ok fom, £ e d Pt 13 e

posi ti ona atyi hiyp gits i-Nta ; ] | V4 '?&?d}?@éd and
ot her opt #ggﬁhc%rurgg%e%lt@g S&Eﬁ%tﬁ%ﬁ?&ﬁ%‘ﬁ%@%g@?é al%p ot odet ect or,
and a mrgar shdhhs igamIpr.event degradation in optical properties due to

| ens 25 aberration which is generated when the optical pickup 200 follows a
track of the recorflsagtnraildingldroesaddist ipet.fdrtedwsiely dhildhenetal

supporting nmenbers 220 41

plate 120' as follows. Predetermined portions of the metal

<0 plate 120' are sandwiched with wolds of an upper half 115
(hereafter called "an upper enclosure 105a") of the movable
enclosure 150 and with molds of an upper half 116a
(hereafter "an upper member 106a") of the fixed member 106.
Resins are injected into these molds.

25 Following this, unnecessary portions, which are

portions shown to the right of the upper member 106a in FIG.

7C, are cut and removed, so that an upper body 150a of the
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can be reduced since each of themincludes two netal nenbers 221 which are
electrically insulated by the insulating nenber 222, and the two netal
‘menbers 221 can be used as powersupplying |lines and signal lines for the
sem conductor |aser 5 and the photodetector. As a single supporting nenber
208 can be used as two lines in this way, a size of the whole optical

‘pi ckup 200 can be reduced. It should be clear that the nunber of such |ines
can be i npreasedopyicadr piskuy tle® rsnipaoduicddysy sHfwrireial FT@beEDs and

i nsul ati ng menbers 10 contai ned in each supporting nenber 220. Wen the
stated gel danpi ngnnat simallairs pusedsas tbhe prodeats ngaenfrer xR Apper
unnecessary vi brations generated by each supporting nenber 220 can be
absor bed bgdyh&§6aj naullawiemg boelyb&is9b22ZF, tdved dpterceflorgel gjanereid ois of 15
unnecessary resonance can be mnimzed. For the present optical pickup 200
al so, thepradecednol Bheguppecedodyay Me perdf dhreed dwersdnbiy chilly are
predeterm ned portions of the supporting nenbers 220 between nol ds of the
novabl e epcinedr soge6hemd ushadf axeddnesior 267 shbhrs iTotFIXD. oy aA$ oas

t .~ .:,uppar,.Ill.; il1llc. 11~ ,~ ~, 'r ~'- ""?20to nay.-a a anrfvrr~~
suppor t i ngesehyt hthfdmpyabd egiened ogugsi flSmasicr éds fiuedhimembgmi YA Ges
variations in assenbl ed optical pickups. In the present enbodi nent, each

suppor t i nghaehbere2g0nRgastedbyiaht tale yitiee ISomP s deldmarie frldduesasy as
each of 25 themis of the sane size and is nade of the sanme conbi nation of
mat eri al sPe TARt@iBREment i oned use of the danmping material as insulating
menbers 222 suppresses resonance . to_sone 42 extent, but not conpletely.
Accordingly, it iRIGREi FAbPe PBLARRE 88@R°§6B65rtPH&hnéﬁbé¥“?20 have a
different resopance.freq cy _using certain nethods, regardl ess of the
abd%e use°%3e?ﬁévaaﬁﬁpﬁgfﬁgteFH&Is ?lFﬁgﬁPgFPﬁg ReRferld 222N A& ariety of
met hods ¢ e,used to gg?ieve t but th% present _enbodi.nment des%{ibes

'élhfeffoll o O‘E%E?CH%Eh 'aérSXEiHIS’JFLE B Cr it FOYS 1(91)“1(?16\1‘—'1”0‘?%911

: : ; s 202- (2 M

it eront 4t ghie 1Rl BpcTUaROpt LGRS 202k T g dlaLCoe
of different danplfg R egbg#é @gghégd Bgngggsggggfbk&gqog%nQ%r 20; and

(4) use of different materi rfferent sup ng “memnbers 0. FIGs.

22-24 are i I ct.i i bt ai-ne i_n i 207
al ong ther¥§%e|§?6§ﬁ§nEEP%fV% mgﬁgfg?%gagﬁg%SE?%%?hgf%ﬁﬁéﬁgﬁggﬁfqggﬁg

Proyi din 1 t M S i G , i 202,
whioh carefe HrActedipitdeD Sne IOEer Doy L sea, aPkpRele I FoE

posi ti oneﬁséyna@ér%sahéa vhhBthespectolavkhe k41K Eosdi1® o Aenfvd he
vpclc.ai ~,Ickup 200 shown in FIG 19. As a result, "at |east two resonance

frequenci £51 cele € GhMEBebBathepeirghbnsuppgethag aEfRer $he2ppdt iRly
figure, four supporting nmenbers 220 closer to the center have a 25 narrower
wi dt h t hans@d henid f one Dewber 5od20168bt heke been joined together.
Also, optical components, such as the objective lens 101,
20 the senuconducter lasci 1C2, anu Lise photodetector 103, may
be positioned inside the movable enclosure 105 before the
upper body 150a and the lower body 150b are joined together.
Manufacturing the optical pickup body according to
the above insert molding method has advantages as follows.
25 (1) The molding process for the upper body 150a can be

performed simultaneously with the connection process for

wire groups 1ll2a, and the molding process for the lower body
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fromthe center. However, it is alternatively possible to position
supporting nenbers 220 of a 43 narrower wdth farther fromthe center.
“Note that when the total nunber of the supporting nenbers 220 is higher
than ei ght, these supporting nmenbers 220 nay be positioned according to
their wwdths in a 5 manner other than the above. (2) Providing a Cross
“Sectional Area of a Different Size As shown in FIG 23, two types of

section aneap, cHh e Per WMiddrs g asedisy diffleremé sbagecdOoare
provi ded to the supporting nenbers 208. These supporting nmenbers 208 of the

two typespabeepesifiiront® syreigiciad yLvidh respacly tyoihEngetheruppoe A-A
of the optical pickup 200. As a result, different resonance frequencies can
be given bediyhesha ainghtthsuppords ngdertflls 226tHS), Ustee obpLEdEr ent
Danping Materials As shown in FIG 24, four concaves 226 and 227 are
provi ded pasktde 1136 fdanedbemerdrerf RO red,t haridw: hepefomando t ovessssippachi ng
menbers being present Lt; ire each concave. ~'wc~ ~.lres o~ durtpfnc~
mat 6L| ul ~a228a laed 1228 Wwhildhc lrdrvpuieral fd exomgiddestleidmesnaret ftimed into
t he concaves 226 closer to the center line A-A" and into the concaves 227
farther fraom flaborertrer nNo deongeX nedsEty velAs R5rdsylijsetiod Dif f erent
Materials as Supporting Menbers The sanme danping material is filled into
al | manufacture process can be simplified, and so a
manufacturing cost can be reduced.
(2) A uniform thickness can be obtained for each wire
10 making up each of the wire groups 112a and 112b as each wire
is manufactured from the same metal plate 120. As a result,
variations in properties, such as an elastic coefficient, of
wires can be reduced. Moreover, when etching or presswork
are performed for the metal plate, a great number of wires
15 can be manufactured at a time. This can also reduce a
manufacturing cost of optical pickups.
(3) A plurality of wires 113 and 114 can be easily handled
because insert molding is performed for the wires 113 and 114
which are in a form of the metal plate 120', and unnecessary
2J portions are removed lacer., In addition, the inserc .noiding
process can provide a uniform connection state of the wires
113 and 114 to the movable enclosure 105 and to the fixed
member 106 by achieving a uniform supporting length and a
uniform stress for each wire. As a result, conventionally-
25 generated variations in the connection state between

different optical pickups due to processes such as the

soldering can be reduced. As a result, optical pickups that
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25

t he concaves 226 and 227 in FIG 24, but a material of 44 the netal nenber
221 and/or that of the insulating nenber 222 may differ between: (a) four
supporting menbers 90 wd,aser to the center line A-A: and (b) other four
supporting nmenbers 220 far %@?afrqu}the 5 center line AAA . As a result,
di fferent resonanc@chiqugnci es can l?eagidvgn to the four inner supporting
menbers 220 and the other four supporting menﬁéﬂstagg farther fromthe
center line AAA. In this way, due to the above constr%@imlse aio
di fferent resonange frequency can be given to each of:(a) four li'%ble
supporting menbersiR mloser to the center; and (b) four outer supportieﬁ@ be
menbers 22@ farther from ”‘:—lnxsz:u Thi s reduces a resonance factor for a
certain frequency, and tlhje%efore effectively prevents degradation in 15

0

precision with i ch the 'ti&:ahcg‘}gckup 200 perfornms a read and a wite.
seventh Enbodi n&iP Pife +gptical pic u mt%fc t he present enbodi nent difters
Pramthat of u~~ ~i ~~m e, aR&eaeppn= jr. =2yl

a dséctgli~ d layered
construction of supportpjsn% menber s Bn§,p§ci fical 9’? @ﬁp@@réi ng menbers
of the present .gnZOdi ment “W@¥na jhayer ed construction in which Qﬁ#deelrﬁﬁt
materials are I fekdds co ccgntri cal ﬁ?-asy hPH%h in the sixth enbodi ment’,“e
different materjals are l'ay@elboqly in one'diPession. FIG 25 shows base
porti onﬁ of thé’"’?@ﬁgn%ig nenberés]’%lmdﬂ@ ¢ 0SS sec’?’f cﬁpta]'@/y, which is
obt ai né by cyfting the © peapp,posi tion 4 vhep the cross é’é@kiugn f
. e 18 290

FIG 21 is 9Tated cop "ed: an oy °h the £,

POnent JeCt ; lOw'

S 20;.

&y



obtained in the sixth enbodi mrent. As shown in the figure, each supporting
menber 230 is shaped |ike a cylinder, and conposed of a netal pipe 231, an
-5 insulating material 233 of a cylindrical shape, and a netal core 232. The
netal pipe 231 encloses the nmetal core 232, and the insulating material 233
is inserted between the netal pipe 231 and the netal core 232. FTG 26 is a
“vertical section view, which is obtained 10 when the constructign shown in
FIG 25 ipsodutp &0hgheidhi nies Inat  shBage borthensidHre herRYppbrt PhgtheRber s
230 are enbedded and fixed into the fixed nmenber 207, and a concave 234

exi sts nexe thddden drheditie YRR HRg | BRRDe RS (i SRPWat B8 BrL1935 is filled
into the concave 234 to absorb a vibration of each 15 supportin nber

230. Wierfigutenpi Fndmtad i e | SURRREL bR t RRIPeEH| 498 njt nﬁ?%r?hﬂig ggs, t hey
can absorb not only vertical and horizontal vibrations,af in the sixth
enbodi nerithe Hiixed FeMaeH A9 DrAre eVt neta ¢t r et X Hh %Iu@r%’at?ae | ayer ed

| U construction df the prese:~c su~:.p~ cC:i menbers 23 in_which
di fF er entcimmudrt A5 Hre o e réEaFvy T’a?‘é&gdés |5 %%%’E?Gﬁn?l{:ﬁ'éég'

oner - SUFMILAN 139758 1 HahiH SUBRSBBONE | hol eRbere 35078t bEEF BYI 1y
noreascdnd ST GITEGE J39EF BF FHES et Al DhrRed he PREDsel ating
That i1 e DRGIH &1 DR Hotht T 6n5at nerre4r €8 23" lee supporting
p0si 1 on these SUpor o ng fbrErs Bro; Trerait 15ped ey 2siy 200 h

reiPeCt téﬁéJEé from above. This figure does not show the optical

base 209 and the magnets 211 shown in FIG. 8 to plainly show
other components. As shown in the figure, the supporting
members 208 are positioned in parallel to one another and
symmetrically with respect to a center line A-A' of the

15 optical pickup 200. The supporting length of each supporting
members 208 is the same. These supporting members 208 are
produced together with the movable enclosure 206 and the
fixed member 207 through the insert molding process.

The supporting members 208 have different widths,

with < cupporting membexr zZc3itisnes nearer to the centcei line

39
w

A-A' being narrower, and changes in their widths take place
symmetrically with respect to the center line A-A'. By
giving different widths to the supporting members 208 in this
way, different elastic coefficients can be assigned to the

25 supporting members 208. This can prevent all the supporting
members 208 from having the same resonance frequency, and

therefore reduce a resonance factor for a certain resonance
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5 center line of the fixed nenber 207. Alternatively, danping materials of
different types may be filled into the concaves 234 symetrically with
respect to the center of the fixed nmenber. This makes a resonance frequency
differ between: (a) four inner supporting nmenbers 230 closer to the center;
‘and 10 (b) four outer supporting nenbers 230 farther fromthe center, and
therefore can reduce a resonance factor for a certain frequency.

Accor di ngEyequtnbgconiecpasidiinkglly,t @befofrectli walorame thaegratad £ dact n
precision with which the optical pickup 200 perforns a wite and a read. 15
Ei ght h Enbbhdi peratikiGn RItdhehsch s optdidadn pdfckapy @0 gadrfok B00 of
the present enbodi nent in perspective view. The present optical pickup 300
i ncl udes thedfwklidei ngn bensupplresded .~fI C. I C-Btlte 301, vJ~'IICi to
u:Gvciy~ic alwv3rti.r.'"S do U-jeC.C.IVE iell S 313 and a |ight

enm tting/receivi nftcoapehértrnastbyelat @ogsablshden dhandwe wWidirse)o Hnttoe whi ch
a sem conductor | aser and a photodetector are integrated; a fixed nenber
3025t hat ssppoxeingomanbepsi €48 Base fomeshdbat ra trwmbfd yuredremnthes

si xteen el astic supporting nmenbers 303, which are electrically conductive
and connecentér kbuabRePAénbREsar @ig8@r widiht led thovgh idifberd 30WH thermnner
that allows the novable 47 enclosure 30l to nove. Driving coils 304 are
posi ti oneduPRPBting BBTRBKE EREl d8uthe30PPopid edmanngy .coile 304 consi st of
a focusing coil 304a that noyes the novabl e enclosure 301 in the 5 focusing
di rect i onSUBRArbing PREERFAg206i Preofpdensf Rered linw marpRate aifdivkfte 301
in the tracking directign. Two na% ets _305a and 305b are positioned inside
a yoke 31Yhe¥W BakuRRelatRallt REBPS gﬁﬁo?Fpézﬁaéﬁéﬁ%Fﬁﬂﬂqﬁ;qQRR?Qﬁwh ot her.
Fbrgafter. the two nmagnets 305a and 305b are 10 collectively called magnets
3080 Togeth3Fedfth the driving coils 304, the magnets 305 form a magnetic

raoki ng di rect | ofhe TREPBGRE 8§ M PEBRFR0A0Bne5 % REUJAtES B5580 SPFs | n thi s
ificati di i hat, i di cul-ar. to.hoth the tr.acki

spect!lcaihomoR, SAGCLISn L0Bh L3 BRLRSILalior Lo oLt Uiy seing

the presept o0t ;68! i ckuR; 30088951 LEQD QL SURROLLINGAYALS, AL i ch

t he si xteen Supporting RENDErs -3 Suppor e novable % “&nclBsure 3GL

are pldcieu err: ﬁié‘!""foishwssg{r@ Mglygha%emb% 2R Lhigs char %fug tog&itngthe

direction, where a power polnt a nmagnetic force 1s ex

drijyi ng cpilpSPé. 268 iHevéﬁggcﬁﬁngecE@%nc%@Eﬁro%&aﬁ%%gggﬁykﬁ%tQQ he

novabl e enclosure 301 in the fore/aft directionis p in al nost the
same 25 pophhd Orhdheiget Bepaboyerspporti ng points exist. These position

adjustnents are performed, for instance, by meking adjustnents to conponent
shapes and by | oag nghoveh ghhsth8t 6i48re, ends of the supporting
members 208 are embedded into the fixed member 207, which has
a concave 213 on the side of the moving enclosure 206. The
20 concave 215 is filled witn: a dasmpiany material 214 made oi Jv-
hardening silicon gel, which encloses base portions of the
supporting members 208. This damping material 214 absorbs
vibrations so that generation of resonance for each
supporting member 208 can be further suppressed.
25 FIG. 11 is a section view obtained by vertically

cutting the fixed member 207 along a line C-C' shown in FIG.

10. As shown in the figure, base portions of eight
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the optical pickup 300. The sixteen wires 303 are insulated from one

anot her, and their ends on the side of the novable enclosure 301 are

‘el ectrically connected to the sem conductor |aser and the photodetector on
the light emtting/receiving 5 conponent substrate, and the driving coils
304 while other ends on the side of the fixed nenber 302 are connected to a
‘'signal processing circuit (not shown in the figure). The follow ng

descri besswrpa nt Enquahentionss r 288 | @neoprebennpiabkacancbagave 208, WhGcH8
shows a sinplified 10 internal construction in vertical section view

obt ai ned iy amrtdoadd yoruthée nhefheapdeséghtopti the pigkdpmatbdeal @0P,t he
line AAA" in FIG 27. As shown in the figure, the novable enclosure 301
cont ai ns schetHaghtespnancagiarclet viapatatporepresabsedabte 30@, rdmgthd whi ch
the sem conductor |aser and the 15 photodetector are integrated. A first
reflecti mpdukdfcesBd®sis positioned in an optical path of a |aser beam
emtted by the sem conductor laser. The first reflecting surface 310 has a
refd ecting hol ogriZye rfefi v BoB dewsehbes 2 orapdfantvngngemenhnd of &heesin
mol di ng process. The first reflecting 2~ surface 3i0 and she obj~~~iJo
1~~. ~ 31PpHicahiRifr P 2 00| abdt e RResenEcembediBABLhBR6Er ARLesePeRent
314, which is nolded out of transparent nmaterials such as resins and is
fitted i M &Y novdbT¥2®ncl osure 301. Optical conponents are positioned
and fixed inside 25 the novabl e encl osure 301_so as %o nove a | aser _beam

enitted by the sEMTUMLALPISTNOHE 157 I RREICMNRACHAE ReFhiRt PRG24urf ace
"0 an op IS pach U T abbr FEbant 181 FRcERAtLg ERESF: FEEalcPiathing
Folliced B HE GHIE VS TERs F15 bhe B opti CaPoPRcOF B AGE IBBRuRLILAS 5
Wi TeoRRl, 0.0 o0t AL FECor 109 PECLU 310 1 Be.0Bk ool eyl eng 913
%Eg%&g:gfﬁ’?{t@iﬁ*ﬁ%ﬁ%&%ﬁ%‘ﬁﬁéi‘?ﬁLF%?‘ﬁSE%% :?ﬂéﬁg%fﬂaéi?%fg%\%fn %Qﬁi-gg 0
t he nova g) enc dgs%?eli?l%fm%?ﬁg%?g?g@gt%@égﬁﬁez?? véﬁl g%g’/ h(ll)?égr am

conponenty 314 F& 1Ol NG UBSET ) DESs OPLE aE&"f@i?é, the anaﬁa&npsckup

300. 15 The sem conductor |aser in the novable enclosure 301 emts a | aser

beggm Whirlyniis ffdd stidwefdeatesl, byod hesliirstes ebEectimgnsyr faceidag and then
by the second reflecting surface 311 so that the beamenters into the

obj ecti ve1lgene 13k3.upAx d ehd iHstghielfdEcthagusps a@@ﬁvﬁclﬁ_tiﬁgi HeRBE2l beb to
QJ the Second ie~leCliy SL:tia~:~ Q1, ~fIE " fJdr'lImi~Jdi l:ct~r vi.
~i : ~ | asehowamrer@lld.ed .by the sem conductor | aser becones parallel to that
of the |l aser beamentered into the objective lens 313. A width of the |aser
beam i s enl arged The domtdarda wWidlatee21&rmpid Oie tdecapd imatabapbatté this
| aser 25 beam between the first reflecting surface 310 and the second
refl ecti 3¢9 arfeagedkLorEd,s widdm W stovinelt hl hirsg beehoentlae gbaitearers into
50
Py Predetermined portions of Lhe Il.o. and secound metal plaies
218 and 219 are sandwiched between molds of the movable
enclosure 206 and the fixed member 207, and then an insert
molding process is performed by injecting resins to them. As
a result, a body of the optical pickup 200 can be obtained as
25 shown in FIG. 12D.
The above molds have shapes that allow the movable

enclosure 206 and the fixed member 207 to be molded at the
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t he objective lens 313, and is focused onto the recording |ayer of the
optical recording nedium 318. This beamis reflected by the optical
Tecording nedium 318 so that a return beam passes through the objective 5
| ens 313 again, and is reflected by the second reflecting surface 311, and
reflected and diffracted by the reflecting hol ogramregion formed on the
first reflecting surface 310. The diffracted return beamis focused on the
phot odet eettme admehe [Risglt rersulit nglhecwindbig compbrente s2h6t 41ad et 306, and
the 10 return beamis detected as a focusing error detection signal, a
tracki ng €éixerd detbetri @0 7sicamalbe gubdrcddfdrmatgloronegostednsidivag. Fl G
29 shows this reflecting hologramregion 308. As shown in the figure, the
refl ecti ngrbokegram region 308 15 is divided by a dividing Iine 308c that
is substantially parallel to tracks of the optical recording nmedi um 318
into two hol ogranhsubheyinons 308a d3d,368lx feltesh afefdhectpcard afif 214~ t he
return beam The reflecting hol ogramregion 308 has a wavefront converting
funétion @ﬂBé.?nﬂeﬁ§9éfﬁé@gw shigh fiprmy apligvimigal difdai"Ht Fuctlle
d~~~~ar~ee to a_posi~lve iirs~ order diffracted [ight and a negative
first-ordePtdrpfr RECKYP| PR WFiLEh adrle I fihea@ame Bie 1 tHec sslarko Sidt e am
subregi on, The reflecting hologramregion 308 al so has a curve pattern

whi ch i s BEE@RARNnEAS| heEBriSirde PRLEP oF A18adddb afylthes defempirl when
the beamis reflected. The hol ogram subregi ons 308a and 308b, have

i 111 act | BR2GPaliAgBeiRoDEHI FeHEEh e it Bradetsr mad hrigh e a
different 51 diffraction apgle between the subregi ons 308a and 308b. FI G
30 shows a constrﬁﬁﬁ?SHIBE Fﬁgsvi&ﬁpeéﬁ?PPFﬂgPﬂ§5%QH§ufQﬂﬂﬁﬂr@%% 306 in

S0re ShaBEPEFoRRATBRBES: ROO PV O CriRG) FEREISH D b 1 at 0 306,

Th - t |.i.t _phot od t 315a- 315d .ovi d t h

phot odbt e BPCERBEE Y aPE Lhs 000 HRal HISTEA @ PTGt DAk (L Sk |1 gh s
d ti fi - i ff | i_ght s, [ h h di f.f t b

The hol oof AR shbF BgPes H0Ba "0 F5ind G007 APE PHLRCHF D & PHed 208 ™

bhot odet eglar 5, 35831561 Dot apLian aly Lhe HOGUING LI I i f O ed

using the p etectors according to the Spot Size Detection

met hod, with whi cfy,chapgesmbiapRat %qe;%hgtes 2gfe LOS RO téig(%tqﬁ%%n&%qa_“ ve

first-order diffracted 1 ghts are detecte 15 Detection o e tracking

errgr is perforgediaaeeadeRdsly ke dBusbuRulds miNed W el with
differentials of values obtainéd at the photodetectors 315a-315d are used.

A currentths §U@ﬁbk€ﬂngombﬁ\5efrgcQ©i8n%e§9.ig| s iich RC GRItlRRGE tid hdikes
focusing error detected by the
of the movable enclosure 206 and the fixed member 207, it
becomes possible to make a supporting length the same for all
the supporting members 208 and therefore a uniform stress can
J be given tc¢ &ach suppou.ting member 209. Thiu prevents
abnormal resonance from being generated and stabilizes
operations of the optical pickup 200. In addition, with the
above manufacturing method, the supporting members 208 can be
handled either than when they are generated from wires, and
25 greatly reduce their production cost.

For the present optical pickup 200, optical

components such as the objective lens 206, the semiconductor
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phot ode~ectors 3i 5a-15u ~i~ ire ~Ti U odetector substrate 3i5 so that the
focusing coil 304a positioned in a nagnetic circuit is driven, and noves
the novabl e enclosure 301 in a direction of an optical axis of the
objective lens 313. In this way, the optical pickup 300 perforns focusing
servo, 25 that is, focusing the | aser beamonto the recording |ayer of the
optical recoding nedium 318. After this, a current is supplied to the
tracki ng ¢eskr304bd 1thgcphodaded adttdr tane 3R sittircasd rigiter ridre i cdbhas
been obtai ned based on results of |ight reception by the photodetectors
315a- 315denalosgmet 26 odr is@i rigiaftortde iirs pasat ioterlt ek tas idrshiirackamgoeoi |
304b, which then noves the novable enclosure 301 in the tracking 5

di recti onalwayshitdewgpmet-he Agptd &S Witok de BB gFdcorafs artdaidng servo,
that is, repositions the |aser beamon a track, from which data should be
read. AftBEOPBILSiegheiphdrodsesend: SPIisal3 ridkid A0 sng iforkans on
recorded signal. 10 The present enbodi ment states that the optical pickup
3005has t RBesIrRtaER @Fa§gﬁcl§&6p§@ﬁlﬁf pEens-eso I has dhearaptdietrical |y
conductive. However, the nunber of the elastic supporting nenbers 303 do
not have P&CkBPsPRPedRligNg fay5&ka obi the éﬁcoﬁﬁﬁﬂé} I e be In
determ ned ,in accordance wi.ith 15 a necessary nunber of sjgnal |ines. Also,
it is not 2AELLL8Ry y2PFORTE L FESORE NG AL §$366Ft@n %ﬁéhgé%éﬂébs as the
power - suppl vi.ng.l i nes an i gnal .lines. wever, it should be clear that
the pr eseﬁ?¥6ﬁgilcgll%l‘1§’kg8%3 6 h&S PIEY: |lj‘%ﬁ‘jl &S5 B5oMAVAE Lfe RSET O3 whose
nunber is rge enqugh,..u,Lo _absqrbh external rturr~al.iirflS SV as to
suppress %QgegﬁaFongFGF afpo%gg H&SﬁﬁFﬁﬁmﬁ&h%§ﬁ SPat%Q%ﬂ%¥BHQF orting
menhers 30 houl e _prete Ly n or, i ral | ti.pl e of
four, andmgﬁéeggpgggtVﬁé%be#%ngdggfggg%fhgqgghg ﬁﬁﬁgé¥9§%%ﬁﬁ§;§;%ﬁéﬁﬁsed
symetric 1.6 speat. 25 er, |i i Ch_i t.in the
verti cal g#%égpF%Engg’t gaﬁérfégn?gﬁﬁgirgch%§?%%&%:%?CEEE{EEﬁnﬁﬁckup 300.

The abovec@?gggh”§§%fﬁ%ﬁE@SfEQabehQ .optical pickup 53 300 has the

novabl e encl osure that carries the objective |ens/hologram conmponent
314, into which thg phkeghbye LRBSd3ManaNdthBe;hkkst Rehhenkl ggo%érsfsace 310

are formed integrally, and that the first reflecting surfacé 310 has the
is performed for connecting the supporting members 208 to
15 both the movable enclosure 206 and the fixed member 207.
However, it is alternatively possible to perform a soldering
process, or use UV resins or melted glass, in order to

connect the supporting members 208 to either the movable

enclosure 206 or the fixed member 207.

]
<

E h iment
FIG. 13 is a plan view of an optical pickup 200 of
the fourth embodiment of the present invention. The present
optical pickup 200 differs from the optical pickup of the
25 third embodiment in that the present supporting members 208
have the same width and in that the present fixed member 207

has a unique construction to hold each supporting member 208.
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5 reflecting hol ogram regi on 308. However, the reflecting hol ogramregion
308 may be alternatively formed on the second reflecting surface 311, and
the obj ective-I|ens/ hol ogram conponent 314 may be separate optical
conponents. Mre specifically, a reflecting hologram optical conponent, the
10 first reflecting surface, and the second reflecting surface, and the
‘obj ective |l ens may each be a separate optical conponent, or at |east two of
t hese conponents RERY. be4f bsnmedventeégral bgcsdoas viewr,edindeH e rbdeaimed
optical conponents and thereby cut down a nunber of necessary steps for 15
al i gnnentbyprocessng Theealioxedembodiene 20 7sbdioey tahdtirtehe-fD'r sitn rEfd £c13 ng
surface 310 is placed in parallel to the second reflecting surface 311
al t hough a#i shognnbn hbeefigrirky ehghtasenich vielse 21las errehgamwiatdad cal |y
enters into the objective lens 313. z~ Also, the nurr~er of su;:i~r;
. ri ect ~ngisuidaCeke ~§iKad membesck Ot7o ando cashd compraye @nslosamrmgscan t wo.
However, it should be clear that by positioning the two reflecting surfaces
3105and Frihoparaf| evot éusﬁ@raﬁagh@embar@oﬁ@%a@pnmogem@f &an uppekept
between a principal ray of a |aser beamincident on 25 the first reflecting
surface 3M@nbeRdardp?i xewga meghest aFPageit ypesmotedagmisw e el aslecond
reflecting surface 311 regardl ess of the position of the sem conductor
| aser 3222.q 1464 whian2ifedBho2Pef Pa¥Ei Ad LSarratey 13P9edR® t3TE tdies pasg | el
inthis way, it becgnﬁs al so possible to position the principal ray of the
o]

| aser bedfFhctHehtdohnERe VP SHEr BF| EBI RS IEEr CRECAVES 124 A SXisF t he

rincipal ray of the |laser,5 beamreflecteq by_the second reflectin
gurfacg §T@?%%5F{ﬁ%fl%nV§£PeF§?P98%y Po F@@?éréﬁ'is F&dG Pdd IS nbl e

optjcal pickups..ln the abagv odi nent ,,.t.he sem conductor |aser 312 is

i nt‘@gr at eﬁ"%‘{’)ﬂt{%% BAEPGAEL gggggoshsgﬁr gtl%%fgntthgtesf@a&?ﬁt ains the

phot odet ect or s §é5 5315d for detecting the tracking and focusing errors in
a hybrid FReT . Wever, the sem conductor |aser 312 nay be fornmed on the

phot odet ect or SLﬂﬁgrgﬁgh 1§nigle.gggolE%2&51g§2§gh%§9%g&gggégggéﬁ§d%%tor

| aser 312 and t he photodet éctor Ssubsfra

brovi ded.o I, | 5, a0 POSALRLES! 91508 - OBaLle cANILAdeLBGLOL SbsliiaLe 315,

a concav contalns a rerlecting surface having a -deg e gradi ent,

and posi tiQf,d £ t1es coRGaye1@ §6o1 Egage%grl agﬁfganhﬁgnggm%@%-rg%% Ol4SSi on

type, instead of the sem conductor [aser m conducLOr user 31~

mays be a {908 CRNRLICH OZf EPERENGDECYEL B8 1 BALE BEM Wakek8RItH raRGe.caleg Or
nore sem conductor |asers that each have a different wavel ength band, or a

nonol i t hix) K4 | ayveyel eagéhasegpeopdueher dbaF@hghaaitagiam $3i40R oP@lent s t hat
correspond to at least two 25 different wavel ength ranges. Wen | aser beans
has nor e feMed@npito baads, cbheaopt 2tal dPEEkupsFhfetan cpeliyowinth
reproduction and a recording for nore types of optical 55
respect to the center line A-A', although in the case of FIG.
14, the damping materials 214 of four types are filled into
PAY the eight concaves 210.
The total number of types of damping materials, and
the number of supporting members 208 to which a damping
material 214 of the same type is applied may vary, depending
on the total number of the supporting members 208,
25 In the present embodiment, a UV-hardening silicon gel

material is used as the damping materials 214, and beryllium

copper is used for the supporting members 208. The
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recording nedia by selecting a different wavel ength suited to each
recordi ng nediumtype. Further, the sem conductor |aser 312 nay be repl aced
‘Wth two or nore sem conductor |asers that each have a 5 different |ight
out put (light em ssion power), or a nonolithic nulti-wavel ength

sem conductor | aser that has em ssion points corresponding to at |east two
‘different |ight outputs. Wien a hi gh-powered seni conductor | aser operates
in | ow paswspdotimg reamoenst 208, ohoarvept i maly becmadieng fretiogmhok0 a

hi gh-frequency (HF) mnultiplexing processing is usually necessary so as to
reduce ndrsenoé, aor et itaniughtopPart hénetked.hand, a | ow powered

sem conductor |aser has a selfexcited oscillation function, and therefore
does not require Barth Hippettipy exemgepr 888sssngndulehgdy epndduseidomasof an
15 optical recording medium Accordingly, when an optical pickup includes
two seni corpikeorstppkysndaving dndf ar eagnhilghineutfput $heo that the two
sem conductor | asers are selectively used according to whether a recording
or & repr&ﬁmkﬁ¢mﬁp¢%0@el¢%¢ﬁeﬂndbbhﬁ Bhptedetieagoand a :: |
Z~~l~t~C.ILIC~iCQtl v:dii LL-" ~7eiiCri.nEd WtkiJUL the F 1Z~

| TI 1 11~. 1~1Ei L11&O% | theiRr deehly P&iast eBirkuphd0Per £pRBr gpsicabe opti cal
pi ckup. It is also possible to provide, on the photodetector substrate 315,
an i nt egre@RRPREHE U E%lﬁé??%‘lﬂn%‘ﬁboZBth@PHFPEﬁseﬂéllaﬁPﬁQ £86¢ hanfocusi ng
error detection signal, and the tracking error detectlon signal. Such
operatlanPQFﬁﬁQRﬁa%F & PR bRl aPEQPEEF AP 0RaNaRE §éP€89léﬁ én 4hse

current a a voltag for th se signals. This cgn si np a construction

of an opth S0 ay et t Hae ﬁ%@etﬁémﬁptF ﬁlpﬁﬁéﬁﬂﬁ SPheEathe above
oifSar ErRm L SFh R ERER B cRPE4BeF ore=GAUELRE HOEBOR tﬁlmcg:otlolcglkup °
Cnetead iakrned HEata Tt pel fs ?t%@&?#%%??ggéﬁ?%ﬁﬁﬁas#?h i ne "t han
Fringes. St hetn &g %yé‘?egﬁ‘éie%g'tgsb%ﬁ 54t RRRE 85%§n§2ﬁ2ﬁts to

t he nnané%éy%ﬁégyre and to conbi ne one optlcal conponent wi th anot her.
The foll owng describes a manufacturing nmethod of the optical pickup 300 of
the present enbodinent. FIG 31 shows 15 the manufacturing process of the
present optical pickup 300. Two conductive plates 321a and 321b are used to

f°§§1theﬁﬁi%iiﬂ?ﬂﬁ%ﬁﬁ&%ﬁing menbers 303. For instance, the plates 32la and
321b are nmade of phosphor bronze, titanium copper, or beryllium copper. By
perforning etchi ngar 18 e ka fndtrudt £58 Hf AdR: opBildar -gidkuplLo0

te.c:~~:e ~:=edeternr~ea porticns fromthe plates 312a-312b, an upper
menber 3230 tiyl fai f tvesmbyeddesn 8228, thdi shesertt Ontendibheinppdanand | owner

el astic supporting nenbers 303, can be obtained. Portions closer to the end
of the uppew.reriey RBRXEPS gptel dehtpboktpe?280 déibfetrbefnomabhe encl osure
301 using a bending nold (not shown in the figure) so as to make the
surface epttikelbanitcknr tédbrnshdashahdwembvddisene hei ghét asha supporting
L members of the present cnwodiment have a uniform width a&and in
that two types of materials are used as these supporting
members. More specifically, beryllium copper is used as
first supporting members 215, and phosphor bronze is used as
second supporting members 216. The first supporting members
25 215 consist of eight supporting members (two upper members

and two lower members on each side of a center line A-A')

positioned farther from the center line A-A' in FIG. 16, and
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57 surface of the |lower menber 322a. This facilitates electrical wring
processes such as for bonding wires and bunps, and shortens the distance
fromterm nal portions of the supporting nenbers 303 to the sem conductor

| aser 306 & 5 the photodetector substrate 315, so that the necessary |length
of the bonding wires can be reduced. It is alternatively possible to bend
end portions of the | ower nenber 322b or end portions of both the upper
menber 322he asecohd bopperihengemsmB22a, 246 cwnisitste dferdighy EupEessting
according to the layout and 10 the state of the installnment of the

seni conduc¢mbpetaspesitilonnd chesphotodéhést censelrstliate A3P8.. FEilrow ng
this, the I ower nenber 322a is horizontally placed on a bottom nold (not
shown in the figskepndahlbiet Rercsrdeuppldsiagemeppleired 20Somnd @ftGnerae and
leftward with 15 respect to a direction in which the elastic supporting
menbers 303dexeéndsffasentregtpriapart disferratboesomamsied fasguetesisisle

nol ds are in contact in a manner that the bottom nold holds up the | ower
menber 32<2%1na1’|h@l ghuent he Sh8efivbdsapdetbedermonte supRer timigb&erd®Es Af t er
this, the u$ ' f(ettl LG J~2b iS ,j"rlac~Ed ar~ ; |;s: ~1[s ~ 1VA L~S
itnLa | . |a1ad~29 -i f TRLef capnsedyRsuA) r@§9§ﬁ§cﬁhéatcé'}§’r A®Taaresul t,

parts of the top nold and the side nolds are in contact in_a manner that
the side %%Fﬂ%l%ofﬁeﬁbeFﬁé'uﬁB@rtﬁﬁﬁﬁéPrgzEBPHHSsPhéPnPH@aﬂoﬁeﬁﬂn@nﬁﬁésses

down t he u nber 322b. .25 After .this e insert _nol.din rocess i's
tnfeff <F RPEiFrL BRECPELEP S abRoaoPa Lhnd Pﬁ@keegpﬁp renber

perforned
322b f b bo t 5 3 t
fOfﬁ]?L:lﬁ% %ﬁc?gsﬁp% §5§p3%§lpﬁemegggsﬁéﬁgéé% 62 FE CoPETEE M nedO

dwi h nmb

5030 Fol TR %?%?2359% laﬂftstt??f.““ngﬁ‘?éc%p@. FBocEnpbR 2%%'53 st”‘?at e 306

tal | ed I t
cur f ace 508 1 SmRetEE BRnEaFe. a2 E RN P bo A o Sent Ca 2ROVE A hon
fitted i FLoIN I 04
i nstal | 'e?""%t‘@“‘% g, ?ﬁ%ﬁ?i!‘%?ﬁ?éﬁﬁﬁ??%‘ﬁ%%%%*' @g§ogh§r§8 el ectrical | y
connecteqﬂt fcﬁﬁmgétsterntnals i nside the novabl e encl osure 301 using
sol der, |ng Wi or the like. After this, unnecessary portions, such

as frarre Ilke porgd @NSor Ofhd h?lb':?@eén&eé@éénézgt??ﬁagtiﬁé tnemsérgeﬁ@?r 322a
are renoved to electrically separate each supporting nmeirber 15 303 (step

(bysin thend imue e)s fHssa@liesdl frohhenel agbteesypRAKL uaedrraabgbae%ﬂ?: can be
used as power-supplying lines for the sem conductor |aser t he

phot odet enig1 Pilfy Biges hendrayi sggaell 1884s 88¢ eheskenakohtdnes ofror
detection S|gnals fromthe photodetector 315. 20 r'ollowiiig this,

Vi scvcl a~rageredred i ehe phmotodetanton.the figure) are filled into concaves
320 (see FIG 27) in the fixed nmenmber 302 so as to suppress resonance.
Lastly, the fixedETItenbelr 3922 ivefikedl oskotite vpéwcavhbaseiénobtahned), on
whi ch the yoke 317 supporting the magnets 305 is fixed. 25 Note that the
process iby sttty the réimee membenndtésshonpgpariinasEnBy be PEGRolAed

before the optical systemis installed, or after the fixed nenber 302 has
beén I a simijlar way co the tuird euoodiment, two councaves 213

are provided inside the fixed member 207, and base portions
of four of the first and second supporting members 215 and
216 are present in each concave 213. A damping material 214,
which is a UV-hardening silicon gel having viscoelasticity,
25 is filled into the two concaves 213 to absorb vibrations
generated by the first and second supporting members 215 and

216 and suppress resonance.
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59 fixed onto the optical base. As described above, with the present
manuf acturing nmethod for the optical pickup 300, the novabl e enclosure 301
‘and the fixed nmenber 302 are nol ded together out of resins 5 with the | ower
menber 322a and the upper nenber 322b being fixed with the nolds during the
nol di ng process. As a result, a process to connect the novable enclosure
301 and the fixed nmenber 302 with the elastic supporting nmenbers 303 no

| onger needs to basi hdepbrdéhily padfdomedh smépodldmgindisor ttihenpdfiadke

el astic supporting nenbers 303 due to resin flows and shrinkages during a
resin nDIEiﬁﬁupr88@5§fcéheb@rﬁéG@@eGmbM¢hmﬁmﬁi&%ﬁo\M&S1&ﬂﬁhﬂ3nﬂnﬁkmﬂhring
met hod, variations in properties of assenbl ed optical pickups can be

suppr esseBXORABtHEEABEL PO LERLL ECBROVENS Se@¥gn &&d-1 et IMed atRaAd telgierid ment s
have been used to describe the optical pickup and the manufacturjng nethod
for this &pEPchhepMeRapLsf ePRd ofieSe kO b nddst iceR PaRTEHy IR ORHRA N be
clear that the present .invention is not limted to these enbodi nents. For

i nsPance, TBAE VoFPo@Pnd RrEGRERCaPISNL S3C8 36 FdSsiSHIRROYtHNITHERRRE S al

pi ckup described iLn tPe eightg enbodi nent has construyction of the

so- cal | ed?LropdPfg2L8i NavepBidleaanibr ToSPERANGR it SANVETFLSA P OIRRFSRM are
positioned into the novabl e encl osure 301, and the magnets 306 are 25

posi ti oned"BREGSEAEY opEPEAR F§se. However, the present optical pickup may
alternatively have a construction of the so-called "novi ng- magnet type
actuator” for which driving so coils are positioned onto the optical base

and nagnets e Lt d into the novable enclosure 301. (2) In the above
X E 3 H ap

enbodinen%%TEén—@grétﬁrvg | ens, a sem conductor |aser, and a phot odetector

are,contained in EHHP d d C f i f.

suggorting nenberghgrgPéggégrlca ﬁ%mgggdag?iggg ﬁ%&§$gpg5§v§#§4§hﬂ%ﬁﬁing

menber do noy, ; e;to € hr kG zand Ve, san :%gé | east

supportin§§ﬁeﬁ%é§§¥téhbghgon%§%teg ?§B¥ﬁgﬁge#%@%% ué%o% s%%éﬁég;be

el ectri Caiéyﬁﬁg ﬁ?”QEEEEYEntEﬁQ%Eﬁ'aﬂl)é B2t n3gAPL hCahPlapiR ysed oRly for
recordi ng, e phot odet ector does not have to~“be contained in the novabl e
menber, apgdrthesRbOACmERLSS §Ufs,ﬁb?b%@'§.nbhﬁi’én@’érl §3S hnalde0 cFURPQfitig1@ menbers
to be connected to the sem conductor | aser are electrically conductive.
Further, @Abtaliathe supporting nenbers do not have to be electrically
insul ated fromone another, and it is sufficient that only supporting
mergger s whi ch funeiéonldésshowesat eonepduetipawer andoprtizasi gaalkudr €00
i nsul ated from one anot her.

of the present embodiment in vertical section view, and FIG.

19 is a plan view of the optical pickup 200. As shown in the
figure, a movable enclosure 206 is supported by a fixed

member 207 via eight supporting members 220, which are

o
()

pesitioned oymnetricelly with Lespact to a ceater line -7
in FIG. 19, with four of them being positioned on the right
and the other four on the left of the center line A-A'. Each
supporting member 220 has a layered construction as shown in
FIG. 20.

25 FIG. 20 is a vertical section view, which is obtained
by cutting the fixed member 207 along a line G-G'. Each

supporting member 220 has a layered construction composed of
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(3) The sixth and seventh enbodi nents state that all the 20 supporting
menbers have ~ayey~ constructl nns c~npased ~i a netal nenber and an
insulating nmenber. However, it is possible that only sonme of all the
supporting nmenbers have a |ayer construction. (4) The above enbodi nents
state that base portions of all 25 the supporting nenbers are surrounded by
a danping material on the side of the fixed nenber. However, resonance can
be suppressedmetadonmemdetreant2 2dvemdvere alrbmsks tniord inemiodér a2281 witkasheone
supporting menber is surrounded by the danping material. Al though the
present i husenfrtinkasebber A7 yoeatoswmr Bdte yetwrly ndmesasp?25. wi Eaach
reference to acconpanying 5 drawings, it is to be noted that various
changes amdtpbdinkibatri @29 \id Imaske apfpaidgiter phdepwskbtdrze i noehel httm
Therefore, unless such changes and nodifications depart fromthe scope of

t he preseaoppeventiitanitiveFosipan d B Wenstikfed asd bies rgleaict icelly her ei n.
62 - 63 - Substitute Sheet - 26 June 2003 What is clained is: 1. An
optifcal piBRupatednpei bengses sErrdiaunRPrl v Yoteemndiag aigaadr

beam 5 an objective lens for focusing the enmtted | aser beam on an opti cal
recor di ngl ¥B8BufPrather SEMhSHEUFAT dirses M chtthehotoeeeiennduct or

| aser and the objective lens; a second nenber; and 10 a plurality of.
supporting menber st RROWAr dNeFd&ti €CandPassc OIS of & SHRRIBLGd a
second portion which are respectively conpected to the first nmenber_and the
second ne‘ﬁﬁ@??rv\ﬁéﬁeilﬁ EReeseesh @nrerfieied pdt tidha Hel ¥84 JremRebetVli a. the

plurality of supporting nenbers in .a nmann that, .15 allows the first, nenber
to nove iﬂthEdggérﬁVﬁeﬁoﬁFﬁgﬁﬁi3%§\ﬁ%ﬁ? respectlio thf TR Trrpetal

thepeln UhseDl ULaLLY 00 SUPRGLLIE UETRErs | 0 0s, Al LBt e, gupPor o
viscoelasticities as in the above embodiments, is filled into
the two concaves 224 to enclose and fasten base portions of
four supporting members 220 and absorb a vibration generated
by each supporting member 220.

15 FIG. 21 is a vertical section view obtained by
cutting along a line H-H' in FIG. 19. As shown in the
figure, the fixed member 207 has the two concaves 224, and
four supporting members 220 are present in each concave 224.

The present optical pickup 200 also has a

v construction vf the vpiscal coiponent~integrated type, so
that the same positional relationship is maintained between
an objective lens 201, and other optical components such as a
semiconductor laser, a photodetector, and a mirror. This can
prevent degradation in optical properties due to lens

25 aberration which is generated when the optical pickup 200

follows a track of the recording medium 212.

In addition, the number of the supporting members 220
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20 wherein the at |least tw electrically conductive supporting nenbers

i nclude electrically conductive supporting nenbers that function as |ines
‘to conduct power to the sem conductor |aser, and wherein the supporting
menbers that function as the 25 lines to conduct power have a | arger
surface area than other electrically conductive supporting nenbers. 2. The
optical pickup of Claim1, wherein the second nenber contains a concave in
whi ch a 302base pedured singe kagbt odnéhemppociliudg smimee meits lpmegdrar sand
wherein the concave is filled with a danping material - 64 - Substitute
Sheet - 282YJuweiobodrenalerhsicipdéveliasuileted by thet insalsdsdaparanmris
surrounded by the danping material. 3. The optical pickup of Gaim2, 5
wherei n t3¢2 dadpinghaatepri BEtRS HERbesE gRtr &anobet heededisngosidtton gel .
4. The optical pickup of Caim1l, wherein the plurality of supporting
mermber s i $¢PRHELIAI 101 R sENduFpEFRng IREADEP FafBca SEREERBISGHSST thiafF henber
that have different nechani cal resonance frequencies., 4 Substitute Sheet
- 2B June@®0Bh¢ BROYRESBRELRAl pfekapSeRIEraSHPROLE g FEMpethe 08 can

supporting nenber and the,second 3. supporting nenber are differently
shaped. 1% USHA 35t FEQI LHTERUBROFNEFaNRY4. 33 SHAEr 6n thRe IPLe SRl i ng

menber and. the s nd_supporti,n nber have gi%fer nt mﬁgths in a
directi orPJAC’bléPpgmi SR ot 663“?8% Lo AAPUAFY BBt CoRS ARG fh§rality of 5
t he supportiq? qgﬁgers. %.~é Thg o] ticglrgickgp of.%lain14. Z . wherein the
first sugpdPRThoCherBel AhBCPhEBeREnd S EAFEEr PYnd PireResA "r & PFade of
di fferent terialks I%e hcal nicku f.gaﬂnL wherei n the
pIuraIitypéﬁb%ﬂpﬁér%?%%gﬁeg e?ggé;e%§m§F%§d§88iﬁ gu&aﬁ Hﬁapfp§65F groups,

10 contained in each supporting member 220.

When the stated gel damping material is used as the
insulating members 222, unnecessary vibrations generated by
each supporting member 220 can be absorbed by these
insulating members 222, and therefore generation of

15 unnecessary resonance can be minimized.

For the present optical pickup 200 also, the insert

molding process may be performed by sandwiching predetermined

portions of the supporting members 220 between molds of the

movable enclosure 206 and the fixed member 207. This not

[y ]
<

only allows the supporting mcaders 220 to have a uniform
supporting length and to be given a uniform stress, but also
minimizes variations in assembled optical pickups.

In the present embodiment, each supporting member 220
has substantially the same resonance frequency as each of
25 them is of the same size and is made of the same combination
of materials. The aforementioned use of the damping material

as insulating members 222 suppresses resonance to some
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4 wherein the second nenber has a plurality of 5 concaves, in each of which
base portions of supporting 6 nmenbers of a sanme group are present, and 7
wherein the plurality of concaves are filled with at 8 | east two types of
danping materials that have different 9 viscoelasticity. 1 9. The optical
pi ckup of Caim1l, 65 Substitute Sheet - 26 June 2003 2 wherein each of
‘the at least two electrically 3 conductive supporting nenbers is nmade of

one of phegpbat, 4bhtonze, cbapikkielm.coppebrdandllyi,t ani um eReable 1 The
optical pickup of Claim1l1, 2 wherein each of the plurality of supporting

menber s 3mbkeceapnsedppbraipbumahmbey abosubaremaeds f fhkenthee@iriaaade pi ckup
of Claim10, 2 wherein each subnenber is a wire, and a plurality of 3 wires
in each sfippguéhonyg uveirhgr careapasikeithped, clregakyléstsogat htre abokd uldee
optical pickup of Claim1l1, 2 wherein each of the plurality of supporting
menber s 3of sthenpaspilngf mbageislokhsatinkedat ihgomeypes sof222enbers. 13. The
optical pickup of Claim12, 2 wherein the at |east two types of nenbers
i ncbude a 3 net alAprarteandofnméhbatat £ag peatieednto4avhéeeien tat sl edstt t wo
metal plates and at |east one 5 insulating plate are alternatively |ayered
to form eblot Bresppdremhngdimabér desctdbeFhsheptfioddowpingk fousf metdionsl3, 2
wher ei n each insulating plate is nmade of a danping 3 material that has
vi scoel asa2$ c¢x§mphbe mo ifications: (1) providing different widths to

the supporting members 202; (2) providing cross sectional

areas of different sizes to the supporting members 202; (3)

10 use of different damping materials applied to the supporting
members 220; and (4} use of different materials for different
supporting members 220.

FIGs. 22-24 are vertical section views obtained by
cutting the fixed member 207 along the line G-G' in FIG. 19
15 for each modification example.
(1) Providing a Different Width
As shown in FIG. 22, supporting members 202,
which can be divided into two types according to
their widths, are positioned symmetrically with
My respect to the cencer line A-A' of che opcical pickup
200 shown in FIG. 19. As a result, at least two
resonance frequencies can be given to the eight
supporting members 220. 1In the figure, four
supporting members 220 closer to the center have a
25 narrower width than other four members 220 farther

from the center. However, it is alternatively

possible to position supporting members 220 of a
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Substitute Sheet - 26 June 2003 1 15. The optical pickup of Claim12, 2
wherein the at |east two types of nenbers are a netal 3 nenber and an

‘insul ating menber, and 4 wherein the netal nenber and the insulating nmenber
5 are cylindrical, and at |least two netal nenbers and at |east 6 one

insul ating menber are alternatively and coaxially layered 7 to form each
‘supporting menber. 1 16. The optical pickup of Claim 12, 2 wherein the
plurality of suppnatrpgementdts ifacithde Fram ltéasicenved.ypeota tSgporti ng
menbers that have different 4 cross-sectional shapes. 1 1~. The optical

pi ckup of C ai m 1fhef wher ¢ptnatlheupberaldft fhef ssuppparttiing merdearss A€ ude 3
at least two types of supporting nenbers that have cross sections of
different sizes. 1s1Bighke tpencealigpitektpest Guppmrlirg weateins &220 east
one of the first nmenber and the 3 second nenber is connected to each of the
at least two 4 el ®ayrbeabbgitdnaect pesosdppgr ttiondhedmberigiths sial der j oi nt s,
5 and 6 wherein an anobunt of each solder joint is adjusted so 7 that each
el eftrically conduennes Stippdrthag HBEbeboNgs a 8 sane supporting |ength,
the supporting | ength being between 67  Substitute Sheet - 26 June 2003 9
the first portion(gthFﬁélgéégné papesofectipnalzdrephefopt ildfifqsasikup of
Claim18, 2 wherein the first portion of each supporting nenber is enbedded
into the first meRbB&F to connect the supporting 4 menber with the first
menber. 1 20. The opti cal gickup of Caim]l, further conprising. 2 driving
means that has two drivi n§ScOnPY¥Nt kAt F3CGheddr af WO LHPRSI R§ F6CEE Mo move
the objective Lens in a 4BBg§using directiqgn and a trackj, direction, 5

wherein the two dff%fig ¥ are E&?ﬁﬁ?En dIureehe e 3 i eheRters43f ran
apgpoxi mately centrgl -grtigl L fhe GUpBSthINPRLABICYR. Hnd R 2
supporting members 208 of the two types are
positioned symmetrically with respect to the center
line A-A' of the optical pickup 200. As a result,
different resonance frequencies can be given to the
15 eight supporting members 220.
(3) Use of Different Damping Materials
As shown in FIG. 24, four concaves 226 and
227 are provided inside the fixed member 207, with
two upper and lower supporting members being present
5 in each concave. IWo Jypes of damping materials
228a and 228b which have different elasticities are
filled into the concaves 226 closer to the center
line A-A' and into the concaves 227 farther from the
center line A-A', respectively.
25 (4) Use of Different Materials as Supporting Members

The same damping material is filled into all

the concaves 226 and 227 in FIG.24, but a material of
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8 axis of the objective lens; and (b) a longitudinal direction 9 of the
supporting nenbers. 1 21- The optical pickup of Caim20, 2 wherein out of
the plurality of supporting nenbers, 3 at |east six supporting nmenbers are
el ectrically conductive, 4 wherein the plurality of supporting nenbers are
5 positioned symetrically with respect to a position at which 6 the
driving coils are positioned, with a nunber of supporting 68 Substitute

Sheet - 26 June B metwlhwesben BAThasdder ofhdbeoposhei onshehBgnyhe same,
and 8 wherein on each side of the position, at least two of 9 the at | east
six electricallynonskictide msappdtffag betbess: | upr eoposktppoediakoser to
the driving coils than other 11 supporting nenbers. 1 22. The opti cal

pi ckup of C ai m henbederzit ¢hesérrisd neerbesnfert henechnhai rsid aH)i r st
reflecting neans that has a first surface 4 which reflects a | aser beam
emtted by the seihmdimiorsdppaseing anemibe ns s220nflarehéectrayg trthans t hat
has a second surface 7 which reflects the | aser beam which has been

refd ected by 8 therfiemstling fAck . t &dsandrebelobj diffifeeengéngesamdnEeanher ei n
the first surface and the second surface are ZO parallel wherein the first
menber further cdinedusncighotanideecybyen vitw chhe sfpaesi ihnaedsappetrtingm the
sem conduct or | aser and 2 wherein the first surface has a reflecting

hol ogram 3 regi omemideiei4Zq Rnd celmdoshe f ateunl seppert bogsmemberar A2Beam 5
whi ch has been reflected by the recording nedium and wherein the

refl ecting hol ogrfhth&y i eeci® ecerbRr rking Mbera refl ected by the second

surface, and diffracts 7 8 9 10 69
In this way, due to the above constructions, a

10 different resonance frequency can be given to each of: (a)
four inner supporting members 220 closer to the center; and
(b) four outer supporting members 220 farther from the
center. This reduces a resonance factor for a certain
frequency, and therefore effectively prevents degradation in

15 precision with which the optical pickup 200 performs a read

and a write.

Seventh Embodiment
The optical pickup 200 of the present embodiment

26 difters from that of Liie ociali ewdodiment in a dShape dud «
layered construction of supporting members. More
specifically, supporting members of the present embodiment
has a layered construction in which different materials are
layered concentrically, although in the sixth embodiment,

25 different materials are layered only in one direction.

FIG. 25 shows base portions of the supporting members

230 in cross section view, which is obtained by cutting the
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Substitute Sheet - 26 June 2003 11 the received return beamto have the
phot odet ector receive 12 the diffracted return beam 1 23. A nethod for
‘manuf acturing an optical pickup, the 2 optical pickup including: 3 a first
menber that carries optical conmponents, 4 which include: (a) a

sem conductor | aser conponent that emits 5 a | aser beam and (b) an

‘obj ective lens that focuses the | aser beam onto an optical recording

medi um % aanes @itk irhes wived the prosal séyt bénsoPpPIGi nglneéabers t hat
connect the 9 first menber with the second nenber in a manner that allows
10 the figsdairesdein tithetoviexth lemibed ieétod i ncl udi ng: 12 a supporting
menber positioning step for positioning 13 at |east six supporting nenbers
bet ween the firstasrestem and e thisgsesoneshoendbeppothiend i metbaenBadp asd t he
second nmenber being positioned at a predetermned interval; and :6 a
support i ghamnbelri loomecylindar epafidrconposedi off d 7metah puppoZBilngamenber
to the first nmenber and to the second 18 nenber so as to have a

subst ant ijaldulamifommatseriess 233 dbEtai oyl badrbcehchhapppoaniing membdr. 1
24. The nmethod of Claim23, 2 wherein the plurality of supporting nenbers
are 3 el exind 233y Wwiueetak @i@?ﬂ@\heﬁf@ﬁlﬁoﬁﬁ% %ﬁ@p@?tﬁhgcﬁﬁﬁbéng
connecting step 70 Substitute Sheet - 26 June 2003 5 contains a step for
sol deri ngrat theasinwheateing grateeeiab 33ppbst inschenBebetveah Fhgsmesad of
the first nmenber and the 7 second nmenber. 1 25~ The nethod of Claim23, 2
wher ei n tHHeswbbranhghe M2 EorPERt 99 step 3 contains a step for
connecting at |east one end of each 4 su menber . to at Least one of

orting, .
the first nmenber B t4f S2cbnitt eltrt S ?hﬁnug¥?%vi%@é?bhh?d% Fﬂbnﬁasins.

2610The @ﬁggxiég égfgggég%ion shown in FIG. 25 is cut along a line I-

I'. Base portions of the supporting members 230 are embedded

and fixed into the fixed member 207, and a concave 234 exists

next to the embedded base portions. A damping material 235

is filled into the concave 234 to absorb a vibration of each
15 supporting member 230.

When a damping material is used as the insulating
materials 233, they can absorb not only vertical and
horizontal vibrations as in the sixth embodiment, but also
vibrations in every other direction due to the layered

20 construction of the prese.t suppuriing members 230, in which
different materials are concentrically layered. In addition,
these supporting members 230 can be used as sixteen signal
lines and power-supplying lines by having each supporting
member 230 electrically insulated. It should be clear that

25 the number of such lines further increases if the number of
layers of the metal pipes and the insulating materials that

make up each supporting member 230 are increased.
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2 wherein the supporting nenber connecting step 3 contains a step for
connecting at |east one end of each 4 supporting nenber to at |east one of
the first nmenber and the 5 second nenber, using nelted glass. 1 27. A

met hod for manufacturing an optical pickup, the optical pickup including: 3
a first nenber that carries optical conponents, which 4 include: (a) a

sem conduct or Laser conponent that emts a 5 |aser beam and (b) an

obj ective | ens thHbtéothsesitheésl| asesiblkeedm ahio parsepit Gadboddewr ng
medium 7 a second nmenber; and 8 a plurality of supporting nenbers that
connect thes8,ftpstiseeshepownittingt hembecend hatnaare idi ff evsterint hdteiat | ows
10 the first nmenber to nove, 11 the nethod including: 71 Substitute Sheet
- 26 Juned28fidté2saopl ahemptecdsdisng asideof posprtdees iesd ik rting

el ectrically conductive plates to formtwo structural nenbers 14 that have
a shape omembplkar afi dy L&k reoppsyresg sysmesrs daliked ith trespedutter tdeat of
each conductive plate; and 16 a first nenber formng step for having the
two5l 7 steaptaralinenbér $heelfdxsd mgabex pOddet e thosiliv ,ordmyigig

rel ationship between the two structural nenbers can be 19 maintai ned, and
form ng amateaselsheff disfensnbelyrest Mely Dige fiildsid devisert enanma s ond
menber, in_predeterm ned portions 21 of the plurality of supportin

nenbers. 23%28symmpEriagehdd yith ZESPREL for ther demdiandiofy the divdachg 2 step
for renmovi ng unnecessary portions, which include~the 3 outer part, from
each of tReWP&E-st FhéfulakeReRbErPSONERES, fremhency sHéf aoledwiasd 't he )i r st
menber form ng, ste further including an

E. 1 29. The neggod of 81ain127,

optical '£oRBnHBREAt SPBEPEFIRBNGCELEE St 6P VpGdrsednithy Wife Rt and

conponents, [ nto the first nenber, which has en formed jn 4 the first

rorBer T oT ngouf eputE 35 BRREE e Ba B e 200 7 Lt el T t he pl at e

processing s%gg, etéh%&g i? 3 _performed on_the two ele%tricaluy conducti ve

plates to %) n #H TEEPOE: ORI TRENGS 8. TES31ANFRe TRGHYSd TG & ai m 27,
certain frequency. Accordingly, it becomes possible to
effectively prevent degradation in precision with which the

optical pickup 200 performs a write and a read.

15

Eighth Embodiment
FIG. 27 shows a construction of an optical pick 300

of the present embodiment in perspective view. The present
optical pickup 300 includes the following: a movable

20 enclosure 301, which is wovable and carries an objective lens
313 and a light emitting/receiving component substrate (not
shown in the figure) onto which a semiconductor laser and a
photodetector are integrated; a fixed member 302 that is
fixed to an optical base (not shown in the figure); and

25 sixteen elastic supporting members 303, which are

electrically conductive and connect the movable enclosure 301

with the fixed member 302 in a manner that allows the movable
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72 C Substitute Sheet - 26 June 2003 2 wherein in the plate processing
step, presswork is 3 perfornmed on the two electrically conductive plates to
‘form4 the two structural menbers. 32. The nmethod of C aim 27. wherein the
pl ate processing step further includes a 3 step for perform ng a bendi ng
_process on portions of 4 supporting nenbers in at |east one of the two
structural nenbers. 1 33. The nethod of Claim27) 2 wherein in the first
menber f osmdhgsstep30l heofmose.3 menber and the second nmenber are
si mul t aneously nol ded out of 4 resins in a manner that the predeterm ned
portions of the Dplwimditcyibsé 30pparei pgsiretrbred aneoenhedaedabnet he first
6 nmenber and the second nenber. 73 . Ah9. A{. A{. A9 . AQA A A3. AU
. A9U. ALA ésc Ao r ALBO AOA3T e Adr AviAg. ASiABF384YcARsAkA. AEA3. AScASATA
. A9{ F. Ah3. A9F. A5. A& A&3. A . A93. A& A3. A3. A
. A9. A93. ACAFL ARB4AA. Bhad3. OV 8s At Be ABovABR3eAENA30ALBeASB1ALYY tAA
. AYy. AU3. AYy. AA3. AF. As3.A".A ). ARA A A . AY. A A . AH AsT(d|
Nkk5+Y?up&d@uﬂﬂmgj@h@@@}t@$cTanaPéa?careakéapcap¢é]Bﬁpbarharcmpw&bca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] cal] cal] écTa J]caUc al?abz ST: At [ ~ ulvw
} xsni d Z]id]%a]l@\aa}b,}a? c%tr]l@h?%@q@a? 4] &g] éb]scé}réak@apcé]lcfé}téa]a@a] cajca]calcalc
a]ca]ca]ca]ca]ca]ca]ca]ca]ca ca%cal

“oX], aMWZ[ _uWKBehirp et a3 Tcé$@a?@5PcaF@aP@§}éaPéaPcapéaP@aPca]ca]ca]
ca] ca] cajcalc ;ﬂca] cal ca] ca] ca] ca] cagcal calcalca]cal!"*\ belNv;
Q! " $$$>88) §& st U7} o3 BIRBFEaF RAF cB'AF cAPEAFE AP CHPEREEAFC RPEEFCAREA] ca] ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca%ca]ca}ca]ca]ca]cal%}a éé%)é*?*h***+3+d+++++ 9, n,

]

-Cu---4 otheLsnie st taf cals] EXPCBRERP apBd] 8PRap&s] ca cal ca
|eghen ol el salcal aleabesl ales) spLcekealenl sl Logpeoolyazreessesy

; }xsnid 49;%%2}%@% rczt}fg%fﬁ%}'%ﬁa% S] ggLﬁaLcangLgaLcag_%ghcg] %aLca] ca] ca] ca]

ca] ca] ca]

ca] ca] ca 4] €41 o] %@%Of@%af“aaf‘ B0 e eELen da Ll eatoatea gl oal o
ca] oa] ﬁi?%%f‘* e S8 Ca Do oXr RS 247 cArcat ooy 68, saposfEered] cal oa
P Callk%ﬁ TU* U UUUEE\F;V4VhV} xsni d_Z] c] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]c

a] W] ca] ca] ca] calgplgalLal £l cal £ ca';l cad] ralealgal gad calcal cal hVpWVWWAW
OXKXXXXXXY; Yr YYYYZNZZ2Z72777

[} xsni d_gdlsalonderdc a6 Boah caheat eab kehgabicaecelonl aaicehearselsahgal cal

cal ca]caJcalca]ca]ca] ca]ca]ca]ca]cal
direction is called a "fore/aft direction". For the present

optical pickup 300, a position of supporting points at which
the sixteen supporting members 303 support the movable

=0 encirosure 301 are placeu b aimust Lhe same posicion &s, iu
this fore/aft direction, where a power point at which a
magnetic force is exerted to the driving coil 304. At the
same time, the center of the gravity of the movable enclosure
301 in the fore/aft direction is placed in almost the same

25 position where the above supporting points exist. These
position adjustments are performed, for instance, by making

adjustments to component shapes and by loading weights into
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[O[BL[[\; \WANTK]TT]

QM ’\’\’\’\$_ _Vv_| "“1°r " "}xsnid_Z]c]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]cal
‘ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]ca! "~ aPaaaa
bZbbbcc*df dl def fghi G 1jjI kel | gmmop| w nmhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca! ppBpq
M szuuuvwxxxyz=zU{[ {| } ~1 5kY} xsni d_Z] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cajc
a] ca] ca] caheabpalical.c picklupa)3€d].ca]lied cal0ajern]wiajesn] 3B can & al 18Rk €4 SWhq|
wr mhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] £tahcaheapoeakbealrcakoa caeid(R8sigd+@n the side of the movable

A lxsnid_Z]]]ca]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]calca]ca]ca]ca]ca]ca]calca
] ca] ca] ca¢nalocahcea] S8Lcajreakdajctalic L vl Rzmrgsdre’} xsni ttheé] §dnciadwradeat cr] ca]
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]
ca] ca] ca! B¥b4rKypd$&¥-~phesogetiestednidre dVie d icH] tc s icet] ived/ med e ma] caV] ¢
a] caV] ca] caV] ca] caV] ca] caV] ca] caV] ca] ca] caV] ca] ca] ca] caV] ca] ca] ca] ca] ca

s| 48[ d172&@pargns| @RGEEREE) c ancha]tds Ivdaie sl < ad ] a|ed}en] ca] ca]
ca] ca] caV] ca] ca] caV] ca] ca] caV] ca] caV] ca] caV] ca] C 2]Cca] caV] ca $boQavT3E;

Af Uz| wr mhendeapcieapédpc 8ffc &heajfdajach S e arajetjed] k) &a] cal ¢
a] ca] ca] ca] ca] ca] ca] ca] ¢ca] cal,ca] cal ca] caI

>z(_&) I—Id+?ris‘PW97gE]fR€8FéaP8aFé§8]ué§] cé]%]sém%]léa]% T Pa] ca] ca] cal cac
a] ca] ca] c"a] ca] ca] ca] ] cal ¢ ] cal ca].cal s*"8#al[ ! 36A

, @xsni d_zU| ca] ca%’&%] faﬁa}’ 8]5635]l §]Scé‘]lca]n(’§§]r@a"] é]%%%{ﬂ%@rtaﬁ ca] ca]
ca][ 3 ?16? 311%@%] 51%’ %]g‘vﬁl ]%%]a]c‘@}] ca\?]%%a] @z?] (,Sa]od’agj A ERRH % a] ca] ca] ca]
cal gel cal cal cal ca gg]ég] Attt B e e Rl R

M <20 SeL AVl el o) 0L Shee ke sl ALl Sl sraplen 9 o

*fr x|

2x| wr ihor ] 62a) oghos eal o3l cahealsaealcakeal oAl okl el oal oa

] ca] ca] ca calcalca]c calc caI z>

2a]602] ca] ca?%a%l\é\% cg?cﬂa?%g]e%]a %!a]{:cacgg] cal ca ﬁqq‘lﬁc@k%}%&%ﬁ ]((I;;i%
[*hx\ 4~ {Cg 306/, Obwt BhahYLe kRl %%hﬁ%lo %aéae]&a £Hlg] cal cal ca

] ca] ca] cafca a] ca] ¢a] ca] ca] ca] ca] cal ca] calcalca]cal]c al 001122v4| 45" 67
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5 With respect to the optical recording medium 318, the
objective lens 313 has a focal distance that is suitable for
its numerical aperture (NA) required for a playback of the
optical recording medium 318. With the present optical
pickup 300, the reliability of the optical system can be

10 obtained as the light emitting/sending component substrate
306 is inside the movable enclosure 301, which is sealed by
the objective-lens/hologram component 314.

The following describes operations of the optical
pickup 300.

15 The semiconductor laser in the movable enclosure 301
emits a laser beam, which is first reflected by the first
reflecting surface 310 and then by the second reflecting
surface 311 so that the beam enters into the objective lens
313. As the first reflecting surface 310 is in parallel to

Zv the second reflecting suiriace 311, Lhe principai ray uvi che
laser beam emitted by the semiconductor laser becomes
parallel to that of the laser beam entered into the objective
lens 313. A width of the laser beam is enlarged in
accordance with the length of the optical path of this laser

25 beam between the first reflecting surface 310 and the second

reflecting surface 311.

This beam whose width has been enlarged enters into
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()- The diffracted return beam is focused on the photodetector on
the light emitting/receiving component substrate 306, and the
10 return beam is detected as a focusing error detection signal,
a tracking error detection signal, and an information
recorded signal.
FIG. 29 shows this reflecting hologram region 308.
As shown in the figure, the reflecting hologram region 308
15 is divided by a dividing line 308c that is substantially
parallel to tracks of the optical recording medium 318 into
two hologram subregions 308a and 308b which reflect and
diffract the return beam. The reflecting hologram region 308
has a wavefront converting function (i.e., lens effect) so as
2y Lo provide a different focas discance to a posicave picsc-
order diffracted light and a negative first-order diffracted
light which are diffracted by the same hologram subregion.
The reflecting hologram region 308 also has a curve pattern
which is determined in consideration of incident angle
25 dependency when the beam is reflected. The hologram
subregions 308a and 308b have diffraction gratings whose

pitches are different so as to provide a different
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e photodetector substrate 315 so that positive first-order

diffracted lights and negative first-order diffracted lights,
which have been diffracted by the hologram subregions 308a

10 and 308b, are focused onto these photodetectors 315a-315d.
Detection of the focusing error is performed using the
photodetectors 315a-315d according to the Spot Size Detection
method, with which changes in spot diameters of the positive
and negative first-order diffracted lights are detected.

15 Detection of the tracking error is performed according to the
Push~Pull method, with which differentials of values obtained
at the photodetectors 315a-315d are used.

A current is supplied to the focusing coil 304a in
accordance with the focusing error detected by the

78 photodetlectors 31ba-31ibd uin the photodetector substrate 315
so that the focusing coil 304a positioned in a magnetic
circuit is driven, and moves the movable enclosure 301 in a
direction of an optical axis of the objective lens 313. 1In
this way, the optical pickup 300 performs focusing servo,

25 that is, focusing the laser beam onto the recording layer of
the optical recoding medium 318. After this, a current is

supplied to the tracking coil 304b in accordance with the

52



)-/-
10928 () -, - 109Z& ()-L@ 109%Z& () - @ 109%Z& () - S(MLOYZ&' () - UMAVAVhVPV~_ @
"109% & ()-y10% & ()- 109 & ()- 10Z 10Z
10Zf 510928 () - ! 110%u& () - pPWWHWWME~ @ yF: 10% & () - S10% & () - ysMLO% &' (
)-f10% & ()-$10% & ()-y10% & () - WWWDXKXXdE~ @ 9! $1096 & () -
109 & ()-y109% & ()- 109 & ()-fml0% & ()-99109 & () - XXXY: Yr YYdE~_ @ 9- f
10% & () -t¥fafcking error which has been obtained based on results of
%@O0% & ()-T)310W & ()-f'z10% & ()-%0%W & () -#! 10% & () - YYYZVZZZZJE~_@ S810%
"& () -61QARY ) rSHRANNE R Y - B1OUBO (P Syt 08t &' B)5A3RVIUE ( p- AEGAREL ¢
[O[ bC! 109%6& ()-f -1096& ()-1096& ()- Fl0%B& ()- 10" 10" 10":
10% & () -dfibfifg ; fawckEbS Oslal 0888 ted to the tracking coil 304b,
1096& ()-f109& ()-310%& ()-!10%& ()-"109%& ()-W\\]K]]]dELC! #109B& ()-9"
%09B& (JWHE 0BT MOIBYEENE ) mEVADYBLLNFLOSU096E0L) ih] the tracking
ANQM| AMMEDCE SS/ MLOYBE () - - 1096& () - +$1096& () -) f 109%6& () -

109%& ()-910%& () - 751 109%6& () - , 594096& ()-93y10%& () - F110%& ()-{_| B

| *rxY:/ toslome 9rIusngy - xs,zq@p@&‘()ons tineskasprobeemHan( p-f F

10%4& ()- 105r° " aPadE: / .
1059! 10%#&a(9k,8\§ﬁmwm1(<)h f@qt)%%bwl@lb%&ew 1084ket) tB¥Y30UHRE( ) - Paaaa
bZbbdE: / 105) 10%4& ()-'_ 10%& 109448 () - $10%4& () - &' % 0%& ()-, S

109448 () THRECdsts qﬁqg&kﬁ§§a1 q tect an information recorded
10948 () -9"10%4& () -710%K& () - 5#10%H& ()--110%4& () - +9409%4& () - kdIdVéebfff
goP. / | 9v SV <) - y!109%& () - L4%10%&'()-|L4%10%55&'()-'CB$10%>5>5&'()

I 0 -
.V%%lOACSCS& 0)- Tﬁg)p @én Fﬂé%é&lment states that the optical pickup

300 has the sixteen elastic supporting members 303 which are
electrically conductive. However, the number of the elastic
supporting members 303 do not have to be sixteen, and may be
a different number which may be determined in accordance with

15 a necessary number of signal lines. Also, it is not
necessary to use all the elastic supporting members 303 as
the power-supplying lines and signal lines. However, it
should be clear that the present optical pickup 300 has the
elastic supporting members 303 whose number is large enough

<Y to absorb external perturbacivns su as to suppress externau
perturbations. Also, the number of the elastic supporting
members 303 should be preferably an even number or an
integral multiple of four, and the supporting members 303 of
the same number should be disposed symmetrically with respect

25 to a center line, which is present in the vertical direction
or the horizontal direction, of the optical pickup 300.

The above embodiment states that the optical pickup
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10% o0& ()3yBY%4A&n &hé) fiyb¥inedadcting surface 310 are formed

integrally, and that the first reflecting surface 310 has the

5 reflecting hologram region 308. However, the reflecting
hologram region 308 may be alternatively formed on the second
reflecting surface 311, and the objective-lens/hologram
component 314 may be separate optical components. More
specifically, a reflecting hologram optical component, the

10 first reflecting surface, and the second reflecting surface,
and the objective lens may each be a separate optical
component, or at least two of these components may be formed
integrally so as to reduce the number of optical components
and thereby cut down a number of necessary steps for

15 alignment process.

The above embodiment states that the first reflecting
surface 310 is placed in parallel to the second reflecting
surface 311 although this is not necessarily the case if the
laser beam vertically enters into the objective lens 313.

Zy Also, the number of such refiecting suriaces is not iL.mited
to two, and may be one or more than two. However, it should
be clear that by positioning the two reflecting surfaces 310
and 311 in parallel to one another, a constant distance can
be kept between a principal ray of a laser beam incident on

25 the first reflecting surface 310, and a principal ray of a
laser beam reflected by the second reflecting surface 311

regardless of the position of the semiconductor laser 312.
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5 beam reflected by the second reflecting surface 311, so that
only relatively low precision is required to assemble optical
pickups.
In the above embodiment, the semiconductor laser 312
is integrated with the photodetector substrate 315 that
10 contains the photodetectors 315a-315d for detecting the
tracking and focusing errors in a hybrid manner. However,
the semiconductor laser 312 may be formed on the
photodetector substrate 315 in a monolithic manner, or the
semiconductor laser 312 and the photodetector substrate 315
15 may be separately provided. It is also possible to form, on
the photodetector substrate 315, a concave that contains a
reflecting surface having a 45-degree gradient, and
position in the concave a semiconductor laser of an end-face
emission type, instead of the semiconductor laser 312.
<y The semiconductor .iaser 3l¢ may be a semiconauctor
component with a uniform wavelength range, two or more
semiconductor lasers that each have a different wavelength
band, or a monolithic multi-wavelength semiconductor laser
having emission points that correspond to at least two
25 different wavelength ranges. When laser beams has more

wavelength bands, the optical pickup 300 can perform a

reproduction and a recording for more types of optical
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monolithic multi-wavelength semiconductor laser that has
emission points corresponding to at least two different light
outputs. When a high-powered semiconductor laser operates in
low power for a reproduction of an optical recording medium,
10 a high-frequency (HF) multiplexing processing is usually
necessary so as to reduce noise of a return light. On the
other hand, a low-powered semiconductor laser has a self-
excited oscillation function, and therefore does not require
such HF multiplexing processing during reproduction of an
15 optical recording medium. Accordingly, when an optical
pickup includes two semiconductor lasers having different
light outputs so that the two semiconductor lasers are
selectively used according to whether a recording or a
reproduction is performed, both a recording and a
U reproduction cau ke pericwwed wichioul the HE maltiplearny
circuit being installed in the periphery of the optical
pickup.
It is also possible to provide, on the photodetector
substrate 315, an integrated circuit for performing
25 operations relating to the focusing error detection signal

and the tracking error detection signal. Such operations

include a conversion, a calculation, and a selection of a
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5 Optical components such as the objective lens and the
hologram optical component may be made of materials other
than resins, such as glass instead. However, shaping can be
more freely performed with resins than with glass, and
therefore the use of resins makes it easier to shape fringes,

10 for instance, that are used to bond and fix the components to
the movable enclosure, and to combine one optical component
with another.

The following describes a manufacturing method of the
optical pickup 300 of the present embodiment. FIG. 31 shows

15 the manufacturing process of the present optical pickup 300.

Two conductive plates 321la and 321b are used to form
the elastic supporting members 303. For instance, the plates
321a and 321b are made of phosphor bronze, titanium copper,
or beryllium copper. By performing etching or presswork for

2L these platesz 31lia-31¢bk Lo remcve predeterminea portions irom
the plates 312a-312b, an upper member 322b and a lower member
322a, which are to form the upper and lower elastic
supporting members 303, can be obtained.

Portions closer to the end of the upper member 322b

25 are bent on the side of the movable enclosure 301 using a
bending mold (not shown in the figure) so as to make the

surface of the bent portions has about the same height as a
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5 the photodetector substrate 315, so that the necessary length
of the bonding wires can be reduced. It is alternatively
possible to bend end portions of the lower member 322b or end
portions of both the upper member 322b and the lower members
322a, or omit the bending process according to the layout and

10 the state of the installment of the semiconductor laser 312
and the photodetector substrate 315.

Following this, the lower member 322a is horizontally
placed on a bottom mold (not shown in the figure), and then
side molds are applied from rightward and leftward with

15 respect to a direction in which the elastic supporting
members 303 extends. As a result, parts of the bottom mold
and the side molds are in contact in a manner that the bottom
mold holds up the lower member 322a and that the side molds
press down the lower member 322a. After this, the upper

o menber 322b is placed on ths sice molds, and chen a cop moeld
(not shown) covers the top. As a result, parts of the top
mold and the side molds are in contact in a manner that the
side molds hold up the upper member 322b and that the top
mold presses down the upper member 322b.

25 After this, the insert molding process is performed

using resins while the lower member 322a and the upper member

322b are firmly fixed by the above molds (in step (a) in FIG.
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314 is then fitted into the movable enclosure 301, and the
driving coils 304 are installed. After this, the elastic
supporting members 303 are electrically connected to

10 electrical terminals inside the movable enclosure 301 using
solder, bonding wires, or the like.

After this, unnecessary portions, such as frame-like
portions, of the upper member 322b and the lower member 322a
are removed to electrically separate each supporting member

15 303 (step (b) in the figure). As a result, the elastic
supporting members 303 can be used as power-supplying lines
for the semiconductor laser 312, the photodetector 315, and
the driving coil 304, and as signal lines for detection
signals from the photodetector 315.

20 rFollowing this, viscueizastic materials (not shown in
the figure) are filled into concaves 320 (see FIG. 27) in the
fixed member 302 so as to suppress resonance. Lastly, the
fixed member 302 is fixed onto the optical base (not shown),
on which the yoke 317 supporting the magnets 305 is fixed.

25 Note that the process in step (b) to remove the

unnecessary portions may be performed before the optical

system is installed, or after the fixed member 302 has been
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10" 20UdEFEIS U ,&gqmwggqﬁs;pog@gm@%gq)the movable enclosure 301 and

the fixed member 302 with the elastic supporting members 303
no longer needs to be independently performed, and

10 distortions of the elastic supporting members 303 due to
resin flows and shrinkages during a resin molding process can
be reduced. In addition, with this manufacturing method,
variations in properties of assembled optical pickups can be
suppressed, and production efficiency is enhanced.

15 The above embodiments have been used to describe the
optical pickup and the manufacturing method for this optical
pickup of the present invention, although it should be clear
that the present invention is not limited to these
embodiments. For instance, the following modifications are

20 possibie.

(1) The optical pickup described in the eighth embodiment
has a construction of the so-called "moving-coil type
actuator", for which the driving coils 304 are positioned
into the movable enclosure 301, and the magnets 306 are

25 positioned onto the optical base. However, the present
optical pickup may alternatively have a construction of the

so-called "moving-magnet type actuator" for which driving
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}rg\; ! 10(2R310>8h¢€)abdve embodiments, an objective lens, a
semiconductor laser, and a photodetector are contained in a

5 movable member, and each of the plurality of supporting
members are electrically conductive. However, every
supporting member does not have to be electrically
conductive, and instead at least supporting members to be
connected to the semiconductor laser may be electrically

10 conductive. Especially for an optical pickup used only for
recording, the photodetector does not have to be contained in
the movable member, and therefore it is sufficient that at
least two supporting members to be connected to the
semiconductor laser are electrically conductive. Further,

15 all the supporting members do not have to be electrically
insulated from one another, and it is sufficient that only
supporting members which function as lines to conduct power
and/or a signal are insulated from one another.

(3) The sixth and seventh embodiments state that all the

20 supporting members have layer constructions compused ot «
metal member and an insulating member. However, it is
possible that only some of all the supporting members have a
layer construction.

(4) The above embodiments state that base portions of all

25 the supporting members are surrounded by a damping material

on the side of the fixed member. However, resonance can be

suppressed to some extent even when a base portion of at
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Although the present invention has been fully
described by way of examples with reference to accompanying
5 drawings, it is to be noted that various changes and
modifications will be apparent to those skilled in the art.
Therefore, unless such changes and modifications depart from

the scope of the present invention, they should be construed

as being included therein.
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25

30

an objective lens for focusing the emitted laser beam on

an optical recording medium;
a first member for carrying at least the semiconductor
laser and the objective lens;

a second member; and

a plurality of supporting members that are elastic and
each contain a first portion and a second portion which are
respectively connected to the first member and the second
member, wherein the second member supports the first member
via the plurality of supporting members in a manner that
allows the first member to move in predetermined directions
with respect to the second member,

wherein the plurality of supporting members include at
least two supporting members that are electrically
conductive,

wherein the at least two electrically conductive
supporting members include electrically conductive
supporting members that function as lines to conduct power

to the semiconductor laser, and

wherein the supporting members that function as the
lines to conduct power have a larger surface area than other

electrically conductive supporting members.

2. The optical pickup of Claim 1,

wherein the second member contains a concave in which a

base portion of at least one supporting member is present

and
wherein the concave is filled with a damping material
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hardening silicon gel.

4. The optical pickup of Claim 1,
wherein the plurality of supporting members include a
10 first supporting member and a second supporting member that

have different mechanical resonance frequencies.
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1 6. The optical pickup of Claim 4,

2 wherein the first supporting member and the second

supporting member have different widths in a direction

perpendicular to a longitudinal direction of the plurality of

4
5 the supporting members.
1 7. The optical pickup of Claim 4.
2 wherein the first supporting member and the second
3 supporting member are made of different materials.
1 8. The optical pickup of Claim 1,
- wherein the plurality of supporting members are
"3 divided into a plurality of groups,
4 wherein the second member has a plurality of
5 concaves, in each of which base portions of supporting
6 members of a same group are present, and
7 wherein the plurality of concaves are filled with at
8 least two types of damping materials that have different
9 viscoelasticity.
l 9. The optical pickup of Claim 1,
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4 bronze, beryllium copper, and titanium copper.
1 10. The optical pickup of Claim 1,
2 wherein each of the plurality of supporting members
3 is composed of a plurality of submembers.
! 11. The optical pickup of Claim 10,
2 wherein each submember is a wire, and a plurality of
3 wires in each supporting member are positioned closely
4 together.
1 12, The optical pickup of Claim 1,
2 wherein each of the plurality of supporting members
3 is composed of layers of at least two types of members.
v 13. The optical pickup of Claim 12,
2 wherein the at least two types of members include a
3 metal plate and an insulating plate and
4 wherein at least two metal plates and at least one
5 insulating plate are alternatively layered to form each
6 supporting member.
1 14, The optical pickup of Claim 13,
2 wherein each insulating plate is made of a damping
3 material that has viscoelasticity.
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wherein the at least two types of members are a metal

2

3 member and an insulating member, and

4 wherein the metal member and the insulating member

5 are cylindrical, and at least two metal members and at least
6 one insulating member are alternatively and coaxially layered
7 to form each supporting member.

1 16. The optical pickup of Claim 12,

2 wherein the plurality of supporting members include
3 at least two types of supporting members that have different
4 cross-sectional shapes.

1 17. The optical pickup of Claim 12,

2 wherein the plurality of supporting members include
3 at least two types of supporting members that have cross

' sections of different sizes.

1 18. The optical pickup of Claim 1,

2 wherein at least one of the first member and the

3 second member is connected to each of the at least two

4 electrically conductive supporting members by solder joints,
5 and

6 wherein an amount of each solder joint is adjusted so
7 that each electrically conductive supporting member has a

8 same supporting length, the supporting length being between
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1 19. The optical pickup of Claim 18,
2 wherein the first portion of each supporting member
- is embedded into the first member to connect the supporting
4 member with the first member.
1 20. The optical pickup of Claim 1, further comprising
2 - driving means that has two driving coils that
3 generate a driving force to move the objective lens in a
4 focusing direction and a tracking direction,
5 wherein the two driving coils are positioned in the
6 first member in an approximately central portion in a
7 direction perpendicular to: (a) a direction of an optical
8 axis of the objective lens; and (b) a longitudinal direction
9 of the supporting members.
1 21. The optical pickup of Claim 20,
2 wherein out of the plurality of supporting members,
3 at least six supporting members are electrically conductive,
4 wherein the plurality of supporting members are
5 positioned symmetrically with respect to a position at which
6 the driving coils are positioned, with a number of supporting
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9 the at least six electrically conductive supporting members
10 are positioned closer to the driving coils than other
11 supporting members.
1 22. The optical pickup of Claim 1,
2 wherein the first member further contains:

a first reflecting means that has a first surface

4 which reflects a laser beam emitted by the semiconductor
5 laser; and
6 a second reflecting means that has a second suxface
7 which reflects the laser beam, which has been reflected by
8 the first surface, toward the objective lens, and
9 wherein the first surface and the second surface are
10 parallel

wherein the first member further contains a
. photodetector, which is positioned apart from the
5 semiconductor laser and

wherein the first surface has a reflecting hologram
3

region,

4 wherein the second surface also reflects a return beam
5 which has been reflected by the recording medium, and
6 wherein the reflecting hologram region receives the
7 return bema reflected by the second surface, and diffracts
8
9
10
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1 . A method for manuf cturlng an optical pickup, the

2 optical pickup including:

3 a first member that carries optical components,

4 which include: (a) a semiconductor laser component that emits

5 a laser beam; and (b) an objective lens that focuses the

laser beam onto an optical recording medium;

7 a second member; and

8 a plurality of supporting members that connect the

9 first member with the second member in a manner that allows
10 the first member to move,
11 the method including:
12 a supporting member positioning step for positioning
13 at least six supporting members between the first member and
14 the second member, the first member and the second member
1= being positioned at a predetermined interval; and
i6 a supporting member connecting step for connecting
17 each supporting member to the first member and to the second
18 member so as to have a substantially uniform stress
19 distributed to each supporting member.

1 24, The method of Claim 23,

2 wherein the plurality of supporting members are

3 electrically conductive and

4 wherein the supporting member connecting step
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1 25. The method of Claim 23,

2 wherein the supporting member connecting step

3 contains a step for connecting at least one end of each

4 supporting member to at least one of the first member and the
! second member, using ultraviolet-hardening resins.

1 26. The method of Claim 23,

2 wherein the supporting member connecting step

3 contains'a step for connecting at least one end of each

4 supporting member to at least one of the first member and the

5 second member, using melted glass.

1 27. A method for manufacturing an optical pickup, the

" optical pickup including:

3 a first member that carries optical components, which

4 include: (a) a semiconductor laser component that emits a

5 laser beam; and (b) an objective lens that focuses the laser

6 beam onto an optical recording medium;

7 a second member; and

8 a plurality of supporting members that connect the

9 first member with the second member in a manner that allows

10 the first member to move,

11 the method including:
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proce
electrically~Co
that have a shape of a plurality of supporting members linked
to an outer part of each conductive plate; and

a first member forming step for having the two
structural members held so that a predetermined positional
relationship between the two structural members can be

maintained, and forming at least the first member, out of the

first member and the second member, in predetermined portions

of the plurality of supporting members.

28y The method of Claim 27, further including a removing

step for removing unnecessary portions, which include.the

outer part, from each of the two structural members, the

removing step following the first member forming step.

29. The method of Claim 27, further including an optical
component positioning step for positioning the optical
components into the first member, which has been formed in

the first member forming step.

30. The method of Claim 27,

wherein in the plate processing step, etching is

performed on the two electrically conductive plates to form

the two structural members.

31, The method of Claim 27,
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wherein in the plate processing step, presswork is

performed on the two electrically conductive plates to form

the two structural members.

32. The method of Claim 27,

wherein the plate processing step further includes a

step for performing a bending process on portions of

supporting members in at least one of the two structural

members.

33. The method of Claim 27,

wherein in the first member forming step, the first
member and the second member are simultaneously molded out of
resins in a manner that the predetermined portions of the

plurality of supporting members are embedded in the first

member and the second member.
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