; 6789: ; e3exk""_, d$Pej 63k Txk@19 February 2004 TI TLE OF THE | NVENTI ON AN

OPTI CAL PI CKUP W TH | MPROVED OPTI CAL PROPERTI ES, AND A I\/E'Ii% E@ﬁezo 4
MANUFACTURI NG THE OPTI CAL Pl CKUP BACKGROUND OF THE | NVENTI P Ié?d of

the Invention The present invention relates to an optical pickup that is
used to read and wite information fromand onto an optical recording
medium and to a nethod for manufacturing 10 this optical pickup. (2)
Description of the Related Art In recent years, optical recording nedia,

e
such as a domfadl® dise tEPFNandYa digital versatile disc (DVD), are 15
increasing#g used to store various t ges of information, and such recording
nedia are lﬂgﬁEFQ%cBﬁFﬁHPiW?ﬁqk%ﬁ#'%ﬁﬁ%s@?TﬁﬁAﬁp?ﬁQﬁgﬁﬁ¥§§w)$§Du§ualIy
used as an optic device that perforns a read fromand a wite onto such an

optical r QR TR MAMTUBBCEPBING OB Eohkt PEEKUEh of a conventiona
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 novabl e and which
carries an o%%Fctive | ens 4 and coils 405. A fixed nenber 407 2~ supports

0
t heZnmovabPBCHERRINDAGE stV ot t28Htal Iy via four wires 412 which are
positioned_in_parallel to one another. The fixed nenber 407 is fixed to an

optical base Eégldiof fdigelt{RR{yL2004

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.

20 : FIG. 1 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
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 40é almost hofizontally via four
wires 412 which are positioned in parallel to one another.

The fixed member 407 is fixed to an optical base 409.
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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 QWh.ari Bodde
figure. In addition to the fisted nmenber 407, a yoke 410 g%at a g%pports 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 contains a sem conductor |aser and a photodetector. The

sem conductor 10 |aser enits a |aser beam which is then collimated by the
col limating | ens 328%Fo “ferierdt®F ZE cb¥ |7 niEedBRakT STh8HArF6F £93 has an

optical path_ of e col |i.nated beam changed ni ne degrees upward.to have
t he beam 'é%%ei*ciaméf £ IR TV LR 'hs? [ﬁ’jc\ghfijcaugphegw?oeﬁ eé’zt&glaoeam
onto the 15 recording urface qj:%? qptical recording medium 41 2. The beam
is then rEFHectidesn the 3T fiite BIPThel T etdF df ng i fiedi um 412, and reverses
al ong the above optical .path. The photodetectar in the integra onent
402 detects this g%a déglpﬁaﬁoa%gﬁb Xg é%?@%%Fo%éfheargeg?d%ﬁg %&gﬁum
412_7?C can be read b% th %gé:cal piQk%? 400 Fbreafte£,4h2e beam

ref ect eGP HES r 2cBREPH iuA% IS 1 TR TR LR REUFn Y Béanf. Opti cal
recordi ng dia tend to vertically vibrate wh rotated. . Accordingly, it is
necessar 2ot K&2p*2¢€ pGESt f%r?i’ng‘j”{dhé FecorHi n‘é&ﬁ?%c@oﬁf“f‘ﬂ%e%ppgéé

recording:nediun141 %ﬁthigoéhe depth of field of the laser beam L1l
conver ged By et OB eBEFVe “"éns 401 by moving the objective 2 19 February

2004 lens 40i in ?dlcjgﬁgélgggtgg icto?ﬁgg)%teinctaI42032><mist og'ﬁ:frgs?ta(i cities in the

rotation of the o ordirng ium41 SO necessary to

reposi ti o fhe | 858Lo PeRLkE S8d" NRALHI: SULRAdY. T oAV A1 LEAG k08, e

opti cal
10 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 pickup 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 poéitioning the recording surface of the optiéal»récording
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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recordi ng. medi um 412. Accordingly, an optical pickup is required to have an
adj usting function and an error detecting function for hawb¢gbh baser
beam correctly focused on a recording nedium and for having the 1aser 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 light, and suitably
controls currents supplied to_the cgi[s 405 . CQurrents passed through the
coi | s 4051iPRSerdct M tth & AS-neghett c1FFI BB gEREr 4% by the magnet 411
fixed to the yoke 41.0 so, that Lorentz forces are generated. , a result,
the obj ecEFFENEHS TR SOV h B FBELST g dF FECOPEACEL. E2C°F Hitkct i on of
the | aser beam L1 hein rojected), and in a_tracking direction (i.e., a

i rects oo S iy | hefohss Ty ES] BSBPoheamr K Eorasd y

j ected t t k of th dj i 412. B f i th
Dby 51 oS AL oS B ik 5 O Ca ERE P AT ey ChARFoPE G 1B WAy and
a read fron1thg.opti03¥ recggginq%nedi%nl4%2. Wth %hislponventiqna
optPcal pFekGpIAAE MRS Wovies 2~ AFHeS Thi 68tY vl eRBT2FGLi RAFRHS Wiy, the
i nt ted s t 402, th | |imati I 120 d th i 403
211 11 xed PEUEhE opPi B4 ehadh 0 S LHbUGITOM Tt A OB eGP DR 3 19
Feb 004 b.: 1Q 15 1, A0] .is n I t the f
bna the t9abRrRaNEr PHCASTS SR AT TR GRS, LRadRr RSt HAREREELY D veen
th t =cal i f th bj ecti | e 40| i.NcCj f the |
boam o CRREIBSE: B Soncearan it Anfief BERRLPEhes PUslk bgr oo

generated. This, decre pt.i properties of the optical pickup 400, and
SO preci§?%ﬁr%?tgﬁef8§?§§a% %F%%%b 400 for a wite onto and a read fromthe

optg cal recor di ng.pdl yin, 412, degheases o . IeLhed: g el ueedhe above

problemis to positrion €m con tor ser, ‘the photo and the

collimting | gng:440:L0L8, be WRkAhle JEuhely 0 Jdial, supperdscLbe

obj ective [ens 1"so as to nmaintain the constant” positional re%ati%nship
e e RS R BRLOE ORI I i et el el 0ph
a constructign ofn@nsQPELSRL, RbAkYR130Q Achiewed AGLordh NG the coils
405. Currents passed through the coils 405 interact with a
15 magnetic filed generated by the magnet 411 fixed to the yoke
410 so that Lorentz forces are generated. As a result, the
ocbjective lens 401 moves in a focusing direction (i.e., a
direction of the laser beam L1 being projected), and in a
tracking direction (i.e., a direction which traverses tacks)
20 that has the laser beam L1 correctly 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

fizxed to the optical base 409 although only the objective
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this method. As shown in the figure, the optical pickup 500 20 2~ includes
a novabl e encl osure 505 that carries an objective |ens 50 §§¥§g@puctor
| aser 502, a photodetector 503, and a beam splitter 504. rea

optical pickup that has a novable enclosure carrying all the opti cal
conponents of the optical systemis called an "optical -conponent integrated
optical pickup".) The novabl e enclosure 505 is fixed to a fixed nenber 506
via four wires S07 in a manner that allows the novabl e enclosure 505 to
move in bot®18h&02 1s1oNEFartp MUA $Ve Ut hyt AF F@eRFoAr TaAd 2P e Hiacki ng
direction. The bottom portions of the :,lovable enclosure 505 is also

conbi ned W ERCKAIREeRFBPE -pr Ft &d TET et S0 SRR SIS pl FeSSBREALRAIC pover
to the sem conductor |aser 502 and the photodetector a 503, and transfers a
signal to/B3entEReReVRBRICRE &S é'"oﬁt'iecaﬂ 18t erR i e fict Bidednfnat he
novabl e encl osure 505 in this way pl acenents, due to novenents of the
obj ecti ve REhRcHPAl RBYI B’ﬁgéF‘eoéééte—bZ%%”br?"ill‘ré:%t]?%a‘?“%x?%mb?:oflﬁécmr
objective lens 501 and the é princi pal ray of the |aser beam However, the
flexible prasitied TPredft 80 e@?e@%??%??ﬁ%kdé%§§Wﬁ4ﬁﬁ?§atcﬁ?h% movabl e
encl osure 505 which. is sui pended by the four wires 507. This ”@6 only
prevents SHSHRIAIRT tPREICA dPEBPFEGﬁF§|OﬁD gﬁbﬂﬂ?%ﬁa%rﬂﬁﬁﬁﬁﬁb? engN8sur e
505, but al so produces 1=~ u nece sarﬁ resonanc 3§ to the elast|C|tX of
the flexi 5% BFSMeLEi PEuFPesB8 whEn PHE é‘ﬁcl‘@Qu &5 Hoves.©

prevents the o 500 fromcorrectl a track and

| k
P ey e E%%mﬁg%ﬂga?l?ﬂ 2BLeRhBE! med i A et dda o
t | k b | ft bilit
SBt‘i o D kP CetPE R Sl 8V§£Pr8§?§°ap%alﬁ?;§ﬁ%%V-Ofbf
1 k 1 t 500 h th
oeOh het bﬁgbféﬁé’co P LA E Lo

ggaezrgozﬁa H r mnre%35gijhfxgot@gesggga%ﬁng&hm%ggFeB% 33 %E?thickness,

erial” " AS a resu briuar 004 -6 each

andthe t ??%Ef @%SS% BRI SHPChonS of T a8 20, Po MEsbeRlY Bhelienca wit

ng directi hese W res are blirdened with

an_al mst UALEALT BRSt oty AP OUELRL B ERSSnOLnbEE BPKaRkg encl osure

components all the 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 enclosure 505 that carries an cbjective
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
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5 This results in each wire 507 having al nbst the sanme resonance frequency
in both the tracking direction and the focusing directionqg@gHlsf, #ibs
external perturbation occur in either of these two directions, the other
direction is also affected by this perturbation. This can results in,at 10
wor st, the novable enclosure SO05 noving in circles, and make it difficult
to have the |l aser beamcorrectly follow a track. SUVWARY OF THE | NVENTI ON
15 The present invention provides an optical pickup, conprising: a

sem conducfeFusaser FgreEman i dydathasérapsang darelsitdstni ve Trensodtorom
focusing the emtted | aser beam on an optical recording nedium 20 a first
menber forPRAEEPRAgCat Hheastictel s eniiebfduceorObader adise wemboljasttv veh

| ens; a second nmenber; and a plurality of supporting menbers that are
elastic andl E4BKHIESRt &itdNE ST retrPokti oR8 andnackesbRB i@t iedeaMiiich are a
25 respectively connected to the first nenber and the second nmenber,

wher ei n t hRC¥8E0RE RERLSLTHFPBIYEEAhel 2575t S0RnBRE ha Phetpletaiator of
supporting nenbers in a manner that allows the first nmenber to nove in

pr edet er m $edr dRPFecEFBAS SRifth & &Sl L te° { hecB ek menber, 30 wherein the
plurality of supporting nenmbers include at |east two supporting menbers
that are el ectrical?§”chbigufitvée ©OPfd FEeloriisitemoby inkerded LRethe | east
two electrically conductive supparting nenbers jnclude electrically
conduct i vERAPE? t $RGL ABHBEr 9 9Phdt Ul i adismeaceBeabhdugtepber to
the sem conductor |aser, and 5 wherein the supporting nenbers that function
as the |i MVIERGhdUE EPBURPIREFE V& 11argerd Glur iR ol QR SR t PARU Bt RBEween

el ectrically conductive sugportig% menbers. | Features according to

enbodi nent £ el FhvedEL 8nCar &80 CPISGHEN YN ow O FRnE hERe const r uct i on,
t he conductLvejE%ﬁFortiqg neﬂbeis may . al so be used as line_s for_driving

t hellseni c&Fdad dayY b PRat 13serelrsfe phianes® o ridif t£18%¥Hol¢ onger 15

necessary far the present g&éical Eickup of the optiﬂglconpone t-integrated

type. Thi &5 OptT cal ° pFBBEFS 88 HRNEFSSFETFAIE P kU G4 addi ti on,
nb f t tituti .opti.cal pick b d,. and

B oduct | offHPIS G o i Bnegs. "R2BRHso S UBRE SRSt 1 TF Heibort (i

f ti t h i t duct h . f ac, th

other ol cabrircalTy ST e SUPROTEFng HenBere: torth AT Cirea it on,

heat t ' d I N b

neat 9eTeHBLEHAR A% i AP YL A0, ROl cORduRLYr laser en e Do

THEBer | O ubRE BB o Mn AMPPOGLL MO0 MEADCE 2aURY BR Plos! R e¥ekes AT

pl ural ity of "Supporti
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 of 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,

]




5 nmenbers may be substantially parallel in a |ongitudinal direction of the

plurality of supporting nenbers. Wen at |east six support1i9r|§bbrgEFg§6§4 are
used in this way, variations in properties of different supporting nenbers

can be averaged, which allows the optical pickup to 10 snoothly foll ow
novenents of a recording surface of an optical recording nedium Here, the
second nenber may contain a concave in which a base portion of at |east one
supporting nmenber is present, and the coercave may be filled with a danping
15 material that has viscoelasticity so that the base portion is surrounded
by the danping material. Wth this construction, abnormal resonance

gener at ed eyt i supBon! imgs MEARCI AN, beseupPIasad o fl e, s Lhe Alural Lty

of supporting nenbers may 2u inclu I rst supporting nenbér an Eond
suppor ti n§eaesiag tdharedavendiafrfer ene nechdnienl di esendeet f4:08UeRGILSeF
When the opti cal ontains_th raljty of supporting nenbers having

i ck , |

different® %E%na‘”ﬁ‘ﬁ%g? E%&&enéF@s,o‘érﬁ?%gﬁaaﬁ@eﬁfaétnora BPS& ceri&PrMf mepency
b ced. 2 I, ty i i i ith i.ch th
can be regiced, Ase2%oarkesiiHe rrgaﬁ%'w £ 104 rhgv%%f%' ahah \QA(L:#EF rlsﬁ €

optical pickup perforns a wite a read can revente Hi s

reasor’, 1This pregeladl einhaeache fiinrst &07 1hdebngar y1A004 SURROT LiaRg

menber and the second supporti er are differently shaped or have
p

di ff er ent” W dtHESE | £ 1RFUSH &) ng’gi\%% 0181 BT AT t ReIBrGEani tandf thiee

support i diEies sqarecdiivnded ighR18y PLHr &l g . d the 5 second
menber has a plurali tﬁy ofl concaves, in eac?\éio(#é/ﬁlchb%ggzlrp%&ﬁo&nsoﬁ?ur
supporti A§ nehbees off atbase dgrwupdarecpriesent . tibe qihe gl diyeek igencayes
may be fikled with at. least, two types of danping materials that have

di fferen h?%sé%ﬁ%ﬁﬁ?éﬂ?%.tﬁbsHQ?é%Wﬂm§ﬁﬂ%ﬂali 13f C8BppEstiltS nshber’s nay
be cafposedsef, lakermondbmd &Rasbstive byReRfiPNDETr 8 aRd the at | east
two types of nmenbers may include a netal plate and an insulating pléi . At

| east twbtnefafLprutes &ad kaveedshe odasesuledmg qumtecy llow a
alternatiyely layered to form

SUMMARY OF THE INVENTION
15 The present invention provides an cptical pickup,
comprising:
a semiconductor laser for emitting a laser beam;
an objective lens for focusing the.emitted laser beam on
an optical recording medium;
;0 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 marnner 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,




15 each supporting nmenber. This construction provides a necessary nunber of

conductive nenbers for supplying power to optical conpone j hidoned
in the first menber while reducing the size of the opti caﬁb%ie(kz’l}l%y%ésdﬁ

whol e. 20 Here, each insulating plate may be made of a danping nmateri al

that has viscoelasticity. This construction gives a function for
suppressi ng resonance to each supporting nenber. Here, the optical pickup
may further include a 25 driving unit that has two driving coils which
generate a driving force to nove the objective lens in a focusing direction
and a tracking direction, and the two driving 9 19 February 2004 coils

may be positio gt first er._in_an appyoxjnate central portion
inadirectio ggrgggﬁ iClI}Tekéer t8° (a) & Wi r &&F ong%?CE\EISﬁH(XaI Kt LT Re
obj ectivesligpsrtang (b)mamberai t udinah ydier ect kR @frithe SHPPOIIRA D 5 ve

menbers. Qut of the plurality of supporting nenbers, at |'east siXx
suppor t i ngUPReBeEBINmEHREeRS ebhatcaldycebimuetsi vbinaad tichecphduati topwasr

supporti ers e _posi tioned s trically with respect to a
positiopqgfn§ﬂ$cﬁeTg§¥8$P5|85 é&ﬁ@§7aféﬂg§sitioped, with a number of
supporiing 10 wrsther:s Aheacupddle: Hgt heempastd | amhel 194 spms Oppgach

side of the position, at least two of the at |east six electrically .
conduct i Vel HPO? t FAGIRBRbPOY eFiadie posl &reaed stirdsere tarahetrn vonheeoi | s

than ot her, sypporti rs. . Wth this.caonstruction, the sanme nunber of
el astic esuppoﬁlllﬁg ﬁ%@?gl‘é?esﬁggfjﬁ%&ﬁlgd"@?ﬁ%sﬁ cally with respect to
a position of the driving coils. As a result, the plurality of supporting

menbers can novably support the ) first menber while achieving a suitable
bal ance. |In ad@PtVesS VHRFOCTRENG olGuURTRRAETPPROEt iofy Hesbénseokdser dwe 20

the dpi viRg okl 2.8 J4sed as lines that supply power to the:

For this construction, the conductive supporting members
may also be used as lines for driving the semiconductor
laser so that a flexible printed circuit is no longer

15 necessary for the present optical pickup of the optical-
component-integrated type. This increases optical
prpperties of an optical. pickup. In addition, a number of
parts constituting one optical'pickup can be reduced, and so
production efficiently enhances.

QO 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




driving coils, a wiring process for other conmponents, such as the
sem conductor | aser, becones easier. Here, the first nmenb r
contain: a first reflecting unit that has a first surfaceqaﬁggﬁmﬁy?@ggts a
25 | aser beamenitted by the sem conductor |aser; and a second reflecting
unit that has a second surface which reflects the |aser beam which has
been reflected by the first surface, 10 19 February 2004 toward the
objective lens. The first surface and the second surface may be parallel.
For this sem$tpocdticon; aasemciapales aseotasefased BEENPURRCER &S been
emtted by the sem conductor |laser and 5 enters into the first reflecting
unit, is mamparal bél at dagger weigfACcT a3rdd- the | aser beam which has been
reflected by the second reflecting unit and enters into the objective |ens.
As a result, a cefeaen di sraRes ©an e i hidi Hed Det WeBROFR&BE t wo
princi pal rays even when the sem conductor 10 |laser is not precisely
posi t i onevenive F agmagsBRbEY. LASSH dilngl N4 N rREfE: bAtY nOposPPPERItAES
optical pickups during assenbly can be reduced. The present invention
furdher prenbees mapebRodubstamiriafidct \a Tyl bl obti2alCpFekupings t he
optical pickup including: a_first nenber that carries optical conponents,
whi ch i ncdlimlect 59n acehfioRdusBdl tyasdy THROMEHT tTHaFPeRFts a Laser beam
and (b) an objective lens that focuses the | aser bheam onto an gptical

[

recording 1 nedi fhen aecbpdshefbér SUBRP L {NUMATRISF DI Euppd?Ei hg 20
nmenbers that connect the first nmenber with the second nenber in _a, manner
that al | 0Wsle He2Yi ré2rhehbaRst P nB¥eP e SfetHod et 1S SUPRUPPOFEi ng
Dot vieen (IR S1CHerber = ERASERE: SBEGA HeEers T 9T e hebDeF CRnEo he
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

a result, degradation in precision with which the optical

(&)
U

pickup performs a write and a read can be prevented.

For this reason, it is preferable that the first

8




second menber being positioned at a predeterm ned interval; and a
supporting nenber connecting step for connecting each suppgitj nm&mper to
the first nenber and to the second 11 19 February 2004 ﬁgﬁ%gﬁgso as to
have a substantially uniformstress distributed to each supporting nmenber.
Wth this nethod, a uniformstress can be distributed to each supporting
menber during a connection 5 process so that abnormal resonance can be
suppressed when the optical pickup is in actual use and operates. Here, the
plurality sfpsappongi mgmvembens! e Fe asinst taurgad 4 yi ggnueobevearand t he
supporting menber connecting step may contain a step for soldering at |east
10 one endiioffemeh: Suppdepedgomemase i fdte negastwisghehaf the tHrst menber
and the second nenber. Alternatively, the supporting nmenber connecting step
may cont aial temstapl felycponetbilrg taatl ¢ast pene adrid wfo2athe sSippoPrEAGS
menber to at |east one of the first nmenber and the second nenber, using 15
ul travi ol etetrderang dévided onteekt eduglRdssy W [HIIHRS medhddtha
supporting I ength of each supporting nenber can be made the sanme by,
adj ¥st i ng seccambutenipdr shédes, PUHTRAGCY] Of- Rondaniaty rigsieach opf nghied |
glass. As a result, stress can be further evenly 20 distributed to each
suppor t i npasentpmrrt dote ohasupperafiogemenbesfe® D suFRRe iTHPURMER" refers
to a length between two connected portions of each squprting menber, and
the two comeseritng pore i pheratétronfeEpegarest Rayf estt Wekisbrvidid athe
second nenber, respectively. 'S The invention further provides a nethod for
manuf act udiergtark Wepti x2es pP EkEpIPine BptrEARLEI ERAF NFMUENEC LTS st
menber that carries optical conponents, -

) viscoelasticity.

10 Here, the plurality of supporting members may be
composed of layers of at least two types of members, and the
at least two types of members may include a metal plate and
an insulating plate. At least two metal plates and at least
one insulating plate may be alternatively layered to form

15 each supporting member.

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

9




12 19 February 2004 which include (a) a sem conductor |aser conponent
that emts a ease= beam and (b) an objective lens that fo ser
beam onto an optical recording nedium a second nenber; aﬁg%gﬁ%%ﬁﬁgrﬁay o
supporting nmenbers that connect the first menber with the second nenber in
a manner that allows the first nmenber to nove. The nmethod includes: a plate
processing step for processing two electrically conductive plates to form
two structural nenbers that have a shape of a plurality of supporting
menbers | iakellst maanb?0postien opard iof twvaehf condurerwerpbiaten and a first
menber formng step for having the two structural menbers held so that a

pr edet er m apdrprémecenal ceetabilopshigidretien dheetwbost pacpeandl codatrer s
can be maintained, and formng at |east the first nenber, out of the first
menber andtd he(spcenditBchenberf ian mredstael mmesl pbrthensbpéctheeplurality
of supporting nenbers. For this nethod, a process to connect each

supporti nglemsbeantio (at keastgtiediinast dierdEridoest note neepicd bt beg

i ndependently perforned, so that production efficiency 20 can be enhanced.
Al s Wi t h ntdmilse net hodyutabf| ehst pileafliitst afersbmpd st frog megiibawsh atpositi on
of each supporting nmenber being fixed. This prevents the supporting nenbers
from bei nd.edist osiedsuppdrsdnguppresTSs Mayr icat iedres i 1t garlojgeradeduot ive,
different optical pickups. 25 Here, the plate processing step nmay further

i ncl ude a astcep-Harppers bt by ngf asbERGRG NGr HEEPS Ien MR th o Bt seppdrti ng
menbers in at |east one of the two structural 13 19 February 2004
menbers. \Wysmet 1iead hal wpbRt FeAPefrte&eh as @eFditliang aterddichofthg | east one
of the two structural mnenbers is bent as a sub portion and brought to a
position sritvdsie colbe zohneestdigned,t W topai SAMbETEn PP Bcn@s t he
sem conductor |aser, this connection process can be facilitated. In the
firldt nenperblgisriay eiddp, site PfrEhenbrBAL 18Ad PERE IS EOENEF FRETheChay be

si nul taneously nol ded out of resins in a_manner that_the predeterm ned
portions GRChhes1As Rirdre t5ooit3aPporti h§2FENBERs Odr &'enBddded@Sth She

first nmenber and the second nepber. Wth this nethod, a ngldin%‘pnocess fo
the firstelectrically 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; énd a second

reflecting unit that has a second surface which reflects the

laser beam, which has been reflected by the first surface,
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menber and the second menber can be perforned sinultaneously with a

connection process for each supporting nenber to the 15 fi 5p25 and
t he second nmenber. This highly facilitates the productionH%?%P@E ncf& In

t he above first menber formng step, "insert nolding"” is performed to form
the first nenber and the second nenber. The insert nolding refers to

mol di ng nmet hods 20 such as injection nolding and transfer nolding, and each
supportin et he integial cwt he-. iC Lekup through_this
?aﬂg% I'égrg Eb%:i%%t'.r@@ {8hsY I%h ?ﬁg‘%ﬂ ﬂr?%%é R cr' tn@i%%%%{lldon

insert nolding. optical pickup o resent “Inventi on

nol di ng, i e S Lt ed resi s, should be preferably perforned to
reliably %Q%Vgﬁ %gyt & g%bﬁ%?%?%g menbers from bei ng distorted during

nol di ng. BRI EF | PT : N = Eebruary.2004 _These and
TR FohuSSE ST AT S b it AT PR oA bhesT uf L hEF SEppar ont

ot her advant ages and

aCconpang W RO Ghi BR o (AT B Spertfi Lo ERbE TN of (ERE and

acconpan&% ‘drawi hgs

Mt G S e e R SR

pa?ts of tiona
i ckup

of the oBEr KT CEGmRaer nl'Bgr BRGAEL PERT I (HaF SBE) OF ik SFIRE 3

of the o onpo

o the (FPE: SEREEH RENT- - T SFESeREC RIBEDATS Fie SHISRMS S 11 ow of

to the fi

a manuf aclugl ngaueLhodar [he OpLLesh BLEkUR Al e fLrel;eabodigent. FIG

SA shows a state of wres <ol dered € encl osure an

A e R S e G o MR s

BB P er ent g P & B B B et e e o 3T Pon of
Accordingly, the precision in positioning optical pickups
during assembly can be reducgd.

The present invention further provides a method for
manufactur;ng_an optical pickup,_ |

15 the optical pickup inciuding: a first member that carries

oppical 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 fifst 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

second member being positioned at a predetermined interval;

(9]}

and a supporting member connecting step for connecting each

supporting member to the first member and to the second

11




optical pickup according to the second enbodi nent. 25 FIGs. 7A-7E show

manuf acturing processes for the optical pickup of FIG 6. &l a
vertical section of an optical pickup 15 19 February ZO&EFg?nﬁﬁzE@%frd
pickup in FIG 8.

enbodinent. FIG 9 is a plan view show ng the opti cal
FIG 10 shows a fixed nenber and supporting nenbers 5 in vertical section
vi ew obtained by cutting along the line B-B in FIG 9. FIG 11l is a

section view bt aigned by el cal bypeuting ihe {ixed-meabei.along a line
CC in FIG 10. FIGS. 12A-12E show a manufacturing nmethod of the 10

opti cal péf%HPiszttel&ettohierac&i:}‘?rgl%chEEngFlrr@rrﬂe%.i s a plan view of an
optical pickup of the fourth enbodinent.” FIG 14 shows a state of concaves

in a fixed menberyof 4t hg;iQPhieGaloPl ckupLk RoELGs+13 40 Mefthgal section
view. 15 FIG 15 Shows anot her stdte g?ncoﬁcasgs%gﬁ a f?ied menber of the

ew. 15 FIG I anot ate ¢ ! sina |
optical M0 EbGo18En Werdnls sackiona it e Moshone 8,
Flg 17 %?%h%%os d&téhQE_EBHS’i%Si :ﬁ%&ﬁéﬁf&é‘ gepbsL Qlihe antdcgl  pi ckup

of the frfth enbodinment in vertica
the cpticeal pickup is in actual use and operates.

Here, the pluralityiof supporting members may be
electrically conductive, and the supporting member
connecting step may contain a step for soldering at least

iO 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 mémber 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, ultraviclet-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
beﬁween two connected portions of each supporting member,
and the two connecting portions are connected to the first
member and the second mgmber, respectively.
] The invention further pfovides a method
for manufacturing an cptical pickup, the optical pickup

including: a first member that carries optical compcnents,
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section view. FIG 18 shows a construction of an optical pickup of the

si xth enbodi nent in vertical section view. 25 FIG 19 is qgﬁ

af, ovopf the

optical pickup in FIG 18. FIG 20 is a vertical section view obtal ned by
16 19 February 2004 cutting a fixed nenber of the optical pickup in FIG
19 along aline GG. FIG 21 is a vertical section view obtained by

cutting along alire HH in FIG 19. 5 FIG 22 shows verti cal

sections of

concaves and supporting nmenbers in a fixed nenber of the optical pickup of
t he sixth wnbohli heatuds 42fdi SiesadeH Sl lasH GopReRpdhst JeFt PEAIFS
sections of concaves and supporting nenbers in a fixed nenber of the
optical pickigpsd9 bfamhandi xPh erbeHisHlvas ot Hera hoirereasi eACexanpl e
FIG 24 shows vertical sections of concaves and supporting nenbers in a
fixed nenbersef b¢ﬁmo®@t@aanpp§ﬁaﬁadfﬁﬂﬂ@%ﬁb&91Qﬁé&ﬁﬁh@%ts%go%ﬂother

modi fication exanple. FIG 25 shows vertical sections of concaves and 15
support i ngramrder sand a Piksdlinber SHPRSIGHIT AR AT t FRRBRGENt h
enbodinment. FIG 26 is a vertical section view, which is obtained when a
const r uct itdve shiov#t imeTpexr PECRstAG SACOAG Aembeg |Ln '@ manner that

allows 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

bforming step for having the two structural members held so

that a predetermined positicnal 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

can be enhanced. Also with this method, at least the first

20
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.

23 Here, the plate processing step may further iﬁdlddé

a step for performing a bending process on portions of

supporting members in at least one of the two structural

13




2J FIG 27 shows a construction of an optical pick of the eighth enbodi nent
I n perspective view. FIG 28 shows vertical sections obta;gggkﬁgnégkhically

cutting the optical pickup in FIG 27 along a line A-R . shows a
reflecting hologramregion forned in a reflecting surface installed inside
t he optical pickup of the eight enbodinent. 17 19 February 2004 FIG 30
shows a construction of a light emtting/receiving substrate positioned
inside the optical pickup in FIG 29. FIG 31 shows a manufacturing process
of the optised@le-S .pi ckup of the eight enbodi ment. DESCRI PTI ON OF THE
PREFERRED EMBCDI MENTS The fol | owi ng describes enbodi ments of the present
i nvention with refigreence tarmlread nos:t16n RO T s¢aenbedppent IRKGMegosinwst a
sinplified construction of an optical pickup 100 of the first enbodi nent of
t he preseat ilreeant icore iaf perspect | veryvcewraTomehearky ishowntomsed iDHS-
between 15 conponents inside a novable enclosure and wires, the novable
encl osur epbgtibowa g dnspaytenttic el pdsi shonnsihtghéef tgube, cohagmtasent
optical pickup y 100 includes a novable enclosure 105, a fixed nenber 106,

3 to the optical components such as the semiconductor laser,

this connection process can be facilitated.

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 meolding 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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and six wires 109 which are supporting nenbers. The fixed 20 nenber 106
hol ds tree novabl e encl osure 105 via the. six wires 109.

. . LoD - 4
encl osure 105 contains the follow ng conponents in its |n§pgggmgﬁpgg?ectlve
| ens 101; a sem conductor |aser 102; a photodetector 103; and a raising
mrror 104, and so on. A driving coil, and optical devices, 2~ such as a
beam splitter, that are positioned between the sem conductor |aser 102 &

t he photodetector 103, and th rait ing myror 104 ar e%nOEegyuoygL indhe., .
5 s

figure. The novabl e 185519 %F8or PAFY-206% &heiTour 105 15 stpported by a

fi xed menber 106invemtdiox Wirlds Hé¥bmen fuxmmemeradgzatnal | fowsn ttee nﬁvhb:bvei_ng

encl osure 105 to,nove in bot h:d;[ he trac}:d}peq[1 di r.ecti ogn](%;ﬁ&i recti ﬁgtﬁ X" d

the figure) and ?%sé:rflgéagflng 15°8CEi on ?a Hi r éCti o’ o plarnly show

t he present optizalompeakips 188awirgis adilidhhel Hawdrage wispesi il eameodhrmmts n
the figure. O ;C#e ?Xix.wi res, 109, three of them (hereafter called "an upper
wire grogp") corfie&t* uppErporti ons of the optical pickup 100, and ot her
three wires (hereafter "a 10 |l ower wire group”) connect | ower portions of
the optical pickup 100. theréeawmings: in the upper and |lower wire groups are
positioned at equal intervals and in parallel to one another, and have a
favorabl e conducti vi £§G- TheSkI%e i Ic@sstgochien iafs piranedpat opa oTse cdnet her
and ends of some wres e .electri Caélfflbf{' cg_{mect ed via bonding wres
golo

5 109 ar
110 to the seTiEHHICr8r PRSEE1EF G P hd b 8EE6FOT 0% Fhi s al | ows
the six wires 109 toche. a spused 8SaLLARS (RCLEALL Ll POVRLSURPI i NG
lines") for supplying power and signal Tines, and t eretor e a conventi onal
flexiblie prindefe30i6hsTddt id21SPOVRub Mo Flthe 2pbeeoIBScHBbAGRYEr necessary
al t hough the present optical pickup is of the stated
opti cal - conpamgrgrhe@rereednt ypetiGvhswmptdnt| yiewinnecessary resonance t hat
degr ades opti cal proEperti es_of the optical ,gi ckup is not ?roduced. .25 1In
addition, the six wii¥s F08"REF P fABISfEction of an optical pickup of

in perspective view according to the first embodiment of the
present inventioq.

15 FIG. 4 shows a2 flow of a manufacturing method for
the optical pickup of the first embodiment.

FIG. 5A shows a state of wires soldered to a movable
enclosure and a fixed member in the manufacturing method
shown in FIG. 4, and FIG. 5B sho@s a state in which an

20 amount of soclder is adjuéted to make a supporting length of
each supporting member the same when each supporting member
has a different length.

- FIG. 6 1s 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 cf FIG. 6.

FIG. 8 shows a vertical section of an optical pickup

15



variations in properties of wres 109 responding to a vertical novenent and
a horizontal novenent of the novable 19 19 February 20049¢Q&hgﬁq¥@4105
nore effectively than four wires that are used for the conventional optical
pi ckup. This allows the optical pickup 100 to smoothly follow novenents of
an optical disc. At the sane tinme, increase in tenperatures oz 5 the

sem conductor |aser 102 and t he phot odetector 103 can be reduced since the

wires 109 release or_gon uctihga generated by the sem conductor |aser 102
and the pR&t &d& edtor? 19°°As™a Fesul t, an optical pickup, which is !

ble of perfor ead ite involvi few 10 f
e provi ded.  Moredgr: & Thet arSi FEEV1805HF %) Ro8 BFSd From o her,
i

a necessaEiGnu er of electrode termnals to drive the sem conductor | aser
| 02 and t phot'odet ector 103 and to output signals can be obtained. :~

Wh h ' [ h d_| ' it d

caual i nterval o afaGin WardliHl 4 of DR SHETRET . SaCuRkPBPACLEHA TERR e g ven
h wi 109 .wi_t.h h . i j .onl i 109, As

ostIt, abho AT i EcomnRe Tan e Y RVEhE A8 PY oRbEE Y 30 SBobiEad Thd

therefore Lge og\t IF;E;I chkup 10C pan snoothly foll ow novenents of the
opti cal r%c rdit g igm FIG 4 shows an exanple flow of a manufacturing

nmet hod for the opgkgqllgi?Er%:gﬁ%tiggaJ%?%ﬂggﬁggg% s%%e%%ggiggg%%he fixed

menber 106 25 are forne IS can be perforne I'ng di es of

the movable e0GLOSHL® F1QR AR Td X "EPENe 1960V n Ok 16, 10.

FIGs. 12A-12E show a manufacturing method of the

10 optical pickup of the third embodiment.

FIG. 13 is a plan view of an optical pickup of the
fourth embodiment.

FIG. 14 shows a state of concaves in a fixed member
of the optical pickup in FIG. 13 in vertical section view.

15 FIG. 15 shows another state of concaves in a fixed
menmber of the optical pickup in FIG. 13 in vertical section
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
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resins, and attaching a wiring board to side surfaces, to 20 19 February

2004 which the wires 109 are connected, of the npbvabl e encl qugnd
that of the fixed nmenber 106. The nobvabl e encl osure 105 aﬁg tﬂgﬁ¥%xed

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 the novabl e enclosure 105 and the fixed nenber 106, and
ends of the wires 109 are soldered to the novable enclosure 105 and the
fixed menberttdsy & flkadl pempere L1099 wathe alpPdrc M el yrotp- ak @ sol der ed
at 10 their ends to the novabl e encl osure 105 and the fixed nenber 106 (P3)
The procdszng niz P3ing eFf-ormed by robots, so that optical pickups can be
mass- produced w thout variations in the different optical pickups being
generated. 15 FI GEBA shbwks ad BREAPFElseacséion VA WORESRT®EE Rihich are
connect ed between the novabl e encl osure 105 and the fixed nenber 106
accor di ng aud g aboved net hbde [i-AS $Pafd@-aBdve, wiring boards (not shown
inthe figure) are attached onto wiring_sides of the novable cO encl osure
1C5 @and of the fi ¥&F mehbetn90%. VREEAFS L FRAELARPCREaFONCASES 315k sol der ed
to, are applied onto portions of the wiring board to which wires 109 shoul d
be connectSe®POMRIEY ReeRe 9ol pn2ehiikedi Pemgrsuptaraer iordd GAila RIFECWRdI der
joints 111 onto the wiring boards of the mpvabl e encl osure 25 | 05 and of
the fixedoferff& 106 teRRRI BRARF ndér dal8%andCRh1pEr £4PEP 0 one anot her

The six wires 109 are about 15 nn1|ong, 100 ,un1mﬁdg,
FIG. 23 shows vertical sections of concaves and

supporting members in a fixed member of the optical pickup
10 of the sixth embodiment as another modification example.
FIG. 24 shows vertical sections of concaves and
supporting members in a fixed member of the optical pickup
of the sixth embodiment as another modification example.
FIG. 25 shows vertical sections of concaves and
15 supporting members in a fixed member of an optical pickup of

- the seventh embodiment.
FIG. 26 is a vertical section view, which is
obtainad when a construction shown in FIG. 25 is cut along a
line I-I'.
20 FIG. 27 shows a construction 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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21 19 February 2004 and 50 ~cmthick, and are made of, for instance,
phosphor bronze, beryllium copper, or titani um copper. Th?gﬁ@&%gb%m04

encl osure 1C5 is made of resin, for instance, and is eighteen nm’long in
the direction of the length of the wires 109, fourteen mmlong in the
direction "X", and 3.4 nmmthick. Phosphor bronze, beryllium copper, and
titani um copper are chemcally stabilized and so are rust-resistant. This
allows the optical pickup 100 to maintain high 10 trackability

sem permanent | y. BEién Weshidhe S cuisesud0ohawe aittenént lengths, it is
possible to give a uniformstress to each wire 109 by adjusting an anount
of each senhdéetipgi/mecEllvidy sWowWt1at I s 5B enedhi hnaidangaet Rat igllows
both ends of each wire 1~ 109 to reach solder joints 111 so as to nmake a

| ength "ddi¢kem éneFicp @%-a solder joint 111 to another the same for al
the wires 109. Note that this length "d" is equal to the aforenentioned
supporting | engt hFbet weén sh@i sc énFectiudd PorzinshPricesT P Supper ePhgcadnber
This prevents a large 2G | oad from being given to only one wire 109, and

t he¥ ef or @ bbhePnaf FBSoRAAEE §FES IS Focur. Fol | owi ng the process of P3
for connecting the wires 109, optical conponents such as the objective |ens
101, the sem conductor |aser 102, and the photodetector 103 are 25
positioned into the novabl e encl osure 105. The semi conductor |aser 102 and
t he phot dtFei &R BFIQV30hr EHEoRREEESRDY &MOHMIG' ™M res to a wiring board to

which wires 22 ) ) i
The following describes embodiments of the present

! invention with reference to drawings.
10
s+ ; -

FIG. 3 shows a simplified construction of an optical
pickup 100 of the first embodiment of the present invention
in perspective view. To clearly show connections between

15 components inside a movable enclosure and wires, the movable
enclosure is shown transparentized.

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 movable 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 sdch 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

18




19 February 2004 109 are connected (P4). This conpletes the manufacturing
process of the optical pickup 10C. Note that the above prﬂ§g§%ggagﬁﬁ4nay be
performed before the process of P3 for connecting the wres ) met hod
to fix the wires 109 to the novabl e encl osure 105 and the fixed nenber 106
is not limted to the above soldering. |nstead, other nethods nay be used,
such as a method to apply ultra-riolet (UV)-hardening resins to the
junctions and to irradiate the resins with a U/ ray, or 10 a nethod to
apply nel teextlgisasse t103 hes | snppbonsdaby eodlixied dempe Wil tthesesix
alternative nethods, it is necessary to provide electrical connection

bet ween t e nsisr €090 andnéheesehheondlidbes tasemored ler arwldskes by03
soldering lead lines onto ends of the wires 109 since both the UV-hardening
15 resi ns tanchoved tied pEsstiae et ebektingcdikbpcinsanl dii 9g nesttaydral 'K" in
Alternatively, it is possible to use an "insert nolding nethod" to fix the
wires 109the tfHieyuom)i caid pitkupod0singcdordichgono (Bhidd nestthiad 't&5ins are
injected into 2U nolds of the novabl e enclosure 105 and the fixed nenber

| 06 5whi ch hol d en@s @flaime wvishesw 100e Thésenet Apdinal sakyuPadidlit &ixs a
connecting process of the wires 109 but also helps distribute stress to
each wirealQ9 téeeliondiTid wwirgerilioiagnghaenhsdd Ghel fBeudéscribed in

anot her 25 enbodiment in detail. The present enbodi ment describes the
nunber of the wir@¢§ 1he &9 %siwdradpweder  thiee nefbehredf (RRECREESS 109 may 23
19 February 2004 be higher than six when nore gomer-suppl¥ing | i nes or

si gnal |inaslede "AacaPraty Wikt FEOWACh EPRNPABL BEREECPBF TIOR3 SnOddsNor e
termnals, or a_ driving coil is positioned into the novable enclosure 105.
5 When fooptacRésPSGHyEr tlo@,mmg@tml%m% w5ren (Reresnvént i'énal

optical pickup, a resonance frequency becones equal in both vettiial and
hodf zont al OURFeWEFENFIOGROUI FRVIRF hal OYRT tRP BatPRsCbcERP PREIRELof these
directions, the npvabl e encl osure can nove in circlei%in an,10 extrene

case. W thiekaPpl88ent THEEEc Al 1T KD EHD, URREE 1Nt heFehaHgFesPxoups

hor | sont afFS BOSAEEGREE. P [ Alppdtt SHER ) DA pT P OREL bF L RE OB cal

B ConnectRABEr L B BRVEne- ARSI G ot Vel s cLBEppeq el =5Bnor mal
ccour i o0 Lenbs st gL TaRER Hreh i A Gt BB (P hotRERb R i R e
STk hat sl EF PhEBhEnCE A Rl R e PEL S JEEOTRG, e o2
|s provided bet%ﬁ&&tépelggggeﬁogf5¥”H%¥?ﬂﬂgk §090§@?i0n@gigertically

and the number o stipporfrng metbers positioned horizontally, unnecessary

movenent s, SHGHs ABng! LekewTRESMINS (A DS LYANLLIDIgds el f ectively. In

any of the above cases, It Is desirable to position an even nunber of

o o cent BT Re 3e HE EabRubRy 2504 o The. rval S st 2 Tos e T
evenly digflibute; $45€S8nlOtherefore a conventional flexible printed
20 circuit as shown in FIG. 2 becomes 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




the wires 109. This is because abnormal vibrations are likely to occur when
a large stress is distributed to only certain w res. Fbre19pgam% 4cent er
line of the novable 5 enclosure refers to a |ine which passes through a
center of gravity of the novable enclosure 105 and which 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 sem conductor |aser 102 to
i0 thereby give a larger surface area to this wire 109 than to other wires
109. Thi s si¢basuhealCgeneret ed foy tive lyemihsondimtorw i asert 192 #pebesed

rel eased outside via this wire 109 nore effectively. Alternatively, it is
possi bl e tixexteadcehventiepal0orst cele péi<arrged Tiidt Ml ldws thee novabl e 15
encl osure 105 and connect the extended wire 109 directly to the

seni conductdri¢cakbepidozot b0Pereasaonsal vf dottiow morersfftectdvedry. Usual |y,
two wires are required to supply currents to a sem conductor | aser.

Accor di ngloptiaal sdiesi r abt etn® paBpakémtoudin@ireese déin Wemgenatumge esed
as 2t1 the power-supplying lines, that ;are wider than other wires, and to
posidt i on tthe fsamicinrdscsyrmbesetal Py andt heevehoitodle te&ed drorlilzomal be
directions with respect to the center line of the novable enclosure 105 in
order to destydashtselinig dgie tolifaesk0fi Feseans everbPpdugs 8easénd Enbodi ment

FIG 6 is a perspective view of a sinplified 25
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.

When three wires 109 in the upper and lower wire

[
[$ 1)

groups are positioned at equal intervals and in parallel to
one another, a uniform locad 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
25 produced, and therefore the optical pickup 100 can smoothly
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




19 February 2004 construction of an optical pickup 15G according to the
second enbodi nent. As shown in the figure, the present opt¢ hpﬁﬁg 150

i ncl udes a novabl e encl osure 105, into which the 5 follow;%ggggﬁponents are
positioned: an objective |lens 101; a sem conductor |aser 102; a

phot odetector 103; a raising mrror 104; and other conponents. The novabl e
enclosure 105 is supported by a fixed nenber 106 via four wire groups 112a
and 112b. Optical components, such as a beamsplitter, 10 which are

posi ti onedwhétweeneat he rsseam Idthdarcg ocohmsered P20 the photodet ectcdrosiy: and
the raising mrror 104 are omitted in the figure since such conponents'
constructi 808 and welalt- locfowhanti tde meresent Lot i cal pickup 150 can be

pl ai nly shown wi thout these conponents being shown. 15 The four wire groups
112a and 112b are Tomppossdbdfe era)lasmran il groupshd 12axetanesaeh. 16ént ai n
three wires 113: and (b) two wre groups 112b that each contain three wires
114. The were prelpidhzd esn@eqredgipamipmd iionseofal hennbeakkenern®losure
105 with those of the fixed nmenber 106, 2~ and the wire group 112b connects
| owed portTongeotithe AOPabine térc|lonare Wi Wtdun ose pdstiheohedednmanber
106. Three wires 113 and 114 in each wire group are positioned at intervals
of about 200edeheandnegd pasaltien tetoreerandtchaovab keepnoheswieelboand
contact with another when the wires 113 25 and 114 are bent to a certain
extent. TheheifesediBemhdrl1146ar @ngoendsi® imbleony 188 Wwekh 2he sovdbred
encl osure 105 and the fixed nenber 106, about 100 ,um w de, and about 50
~cm 26 1 Fete vae yabesenpileRurand 0ar endaddcoff 1 ket e emckl 6 phosphor
bronze, beryllium copper, or titaniumcopper. The wires 113 are inwardly
bent in tHEkokaw bf, therest 18P 1p" thesiaerhe ik BRI Dsinede 0B ahd
their end 5 portions formjunctions with optical conponents positioned into
t helbrovabltér&iic | B34 et Q0B TReVABY8bPBCERENESULE S| @5 chrid e Hel ¥k dteRaber
106 are made of resin, for instance, and the novable enclosure | 105 is 18
mmin the 1#%e&3lon of the length of the wires 10 113-114, 14 nm deep in
the direction "X", and 3.4 nn1thic$.,The 'gnctions forped by the wires 113
are electrically CfmeR¥FIFaa b u%%l??% BFMBBnBY ngORPEEs” ££0 UGt he

sem conduct or, | aser, 102 and the phot odetector ;103 ich are pasitiaoned into
Che. movabB A S AR, C (Eo R T8S SRR GRFy Y B HE G YAFT AR o ng

wires 110t%% %f%?gﬁé§¥"g§§33§f65igﬁgps being generated.

15 FIG. S5A 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 bocards (not shown in the
figure) are attached onto wiring sides of the movable
20 enclosure 105 and of the fixed member 106. vMetal fiilms,
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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The four wire groups 112a and 112b connect the novabl e encl osure 105 with
the fixed nenber 106 in a manner that allows the novable 5to
swi ng. These wire 20 groups 112a and 112b can be al so usegggégﬁgw&ﬂ
power - supplying |lines and signal lines. Accordingly, the conventional
flexible printed circuit 508 is no |l onger necessary so that unnecessary
resonance can be prevented fromoccurring. Especially for the present
enbodi ment, the wire 2~ groups 112a and 112b are each conposed of three
wires 113amndsdl4,msohiba; stdessei madiesborfi,bificed inaddnca o wardPwp¥e within
each wire group. Consequently, abnormal resonance Zi 19 February 2004 can
be preverbeshtepnbecgiliing wopgesff @ct inidlanivrmrcawrsr onl Ynenecwirpéce109,
instead of a group o.= wires, is used as one supporting nmenber as in the
first enbedthestrsMbbEover pagkosfhar sironZe andi $eayt$i uvdi@opper used 5 for
the wires 113-114 are nore rust-resistant than copper, which allows the
optical piKuped50mnoloper anetiwet kiiseatsiian ywi drhen lomgth i ok Fegarvdress of
use environnents. The follow ng describes a nethod to produce the optical
pi ckup 1909%f fherpeesemtt épbgdinenheniciiy acdtigrence ARG HEIWMT7A-7E. A
netal plate 120 as shown in FIG 7A is prepared to produce the present
optical pikckaip. 150. For instance, this netal plate 120 is about 50 , gym
thick, and is made of phosphor bronze, beryllium copper, or titanium
copper. By Phosphor bronze, beryllium copper, and titanium

copper are chemically stabilized and so are rust-resistant.

This allows the optical pickup 100 to maintain high

10 trackability semipermanently.

Even when the six wires 109 have different lengths,
it is possible to give a uniform stress to each wire 109 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 cne 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

20 load from being given to only cne wire 109, and therefore
abnorhal 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 intorthe movable encloﬁﬁre iOS. The
semiconductor laser 102 and the photodetector 103 are

connected via bonding wires to a wiring board to which wires
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15 perform ng etching or presswork for the netal plate 120, a netal plate
120' that has two wire groups 112a is produced as shown i ngftdgy a?,ggoé‘psert
nol di ng process is performed using this netal plate 120" as foITo .
Predeterm ned portions of the nmetal 20 plate 120" are sandw ched w t h-nol ds
of an upper half il5a (hereafter called "an upper encl osure 105a") of the
novabl e encl osure 150 and with nolds of an upper half 116a (hereafter "an
upper menber 106a") of the fixed nenber 106. Resins are injected into these
nol ds. 25 Foblawengothiestegnnddessarfi poredrmbs tavhi Ehe af@npSRELEAs "Shown to
the right of the upper nmenber 106a in FIG 7C, are cut and renoved, so that
an upper bodycd88actf chige o2& Lcalg Habiurarid Q004 presehapptieapopivekup 150
is produced as shown in FIG7D. In a simlar process to a process _used for
t he upper monyed30af 84| Bagr beode ZIBOIast Qe otk PpPEREP 2E0PPsfor
produced. The upper body 150a and the | ower body 150b are joi ned together
usi ng an attreséveimg shewniicgsFLES-7E. As a result, the novable enclosure
105 and the fixed nmenber 106 which are connected with the wire groups 112a
and 412b can be obth aiglodAtpefixhithie optiesall 0orksorteift SO R as the 10
obj ective lens 101, the sem conductor |aser 102, and the photodetector 103,
are built éntlostree nb¥abpedefibRosiredl TBmbes thifh tshd dpt+EBtEPH ckBptds0 is
eventual | y manufactured. In the above nethod, unnecessary portions to the
right of tampHperlderbes. 106aS56d4%F AHhe D SRSHAFEN Gy toBb 3% ar 8¥F2noved

before the upper body 150a and the | ower bod% . .
as a method to apply ultraviolet (UV)-hardening resins to

) the junctions and to irradiate the resins with a UV ray, or

10 a method to apply melted glass to the junctiocns and cool it
down. With these alternative methods, it is necessary to
provide electrical connection between the wires 109 and the
semiconductor laser 102 or the like by soldering lead lines
ronto ends of the wires 109 since both the UV-hardening

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
20 molds of the movable enclosure 105 and the fixed member 1086

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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150b are joined together. However, it is possible to renove all these
unnecessary portions together after the upper body 150a a body
150b have been joi ned together. Al so, optical conponents,qu%%ﬁggy?ﬁgf
objective lens 101, 2C the sem conductor |aser 102, and the photodetector
103, may be positioned inside the novable enclosure 105 before the upper
body 150a and the | ower body 150b are joined together. Manufacturing the
optical pickup body according to the above insert nol ding nethod has

advant agespashfighlawsha2b ik wHen mod ik ngope peessplpinghé inppep rbadygrihiDa
can be perfornmed sinmultaneously with the connection process for wire groups
112a, and tbeespkdiengeprecass fsurcH hes |wver bodyp28todéfeEebruady 2@@4s150b
can be performed sinmultaneously with the connection process for the wire
groups 112hor8yteninynpdisni g tshelnipperg boulyl 1b§apasit { beetionetobody 150b
toget her, the optical pickup 150 can be manufactured, and therefore
processes marchAbbeasnsbbderiend O&hi ch requires a consi derabl e anmount of tine
and | abor are no |onger necessary. As a result, the manufacture process can
be sénplified, andisenafomnufvactsr ismgppoost acandysb redoedhsy2d @subnform

t hi ckness can be obtained for each wire 10 nmaking up each of the wre
groups 1ll2shandodt2btasneadchpwiiceli  imdmyf,ac ureszbrfarore t heegaemcyet al pl ate
120. As a result, variations in properties, such as an elastic coefficient,
of wires caacdiessedgead. iMobebdterewtidiradt @nchdiri gmrdssiwtkredtel prs f or ned
for the netal plate, a great nunber of wires 15 can be manufactured at a

ti me. Thi Sanldlestectaterartunbisdonsi ogcsustinforgptadfdihgiekups. (3) A
plurality of wires 113 and 114 can be _easily handl ed because insert nol ding
i s perfornbcdariohe, wikresmaIdbiadenEd ofireh Cale Moy ea Hrordh iflehel e Al
plate 120', and unnecessary 2J portions are renoved |ater. In addition, the
inskrt . - etiene pratess ChRpEdSi BESCECOR PHLHRCENREQEh Ll ©bithe
wires 113 and 114 to the novabl e enclosure 105 and to the fixed nenber 106
by achi eviotdier Jrddr n§ SAppePPPRELINENGERPERE ATENEEAM $titds SRR each
wire. As a result, conventionally 25 generated variations in the connection
state bet iE@PTHET STRTRDES CREIPF cROPSZA0E2LE YpPESesdORes dR &89 he '

sol dering can be reduced. As a result, optical pick t hat. 30
gupper and lower portions of thg opticg& pg%iup %OO and two

supporting members being positioned vertically in each
15 connecting portion of the optical pickup 100. This can
prevent abnormal circle movements, -which occur in the
conventional optical pickup, from occurring. Generally,
when the higher number of supporting members are used,
influence of variations in other structural members becomes
20 . less, so that abnormal resonance will not coccur. Also, when
a larger difference is provided between the number of
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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19 February 2004 can performa wite and a read that are nore reliable can
be achi eved. Third Enbodinent 5 FIG 8 shows a vertical s I

optical pickup 200 of the present enbodi ment. As shown in??—'r:gg&gs;zt%
present optical pickup 200 includes a novable enclosure 206 into which the
foll owi ng conponents are positioned: an objective lens 201; an 10

i ntegrated conponent 202 containing a sem conductor |aser and a

phot odet ect or which are formed on a sem conductor substrate; mirrors

203a- 203b;°%a hat 0GP aAP 6Bt REGIL CEEMSoet TR0AVERd Hi S higPeo® | 8tRE5S The
movabl e encl osure 206 is supported by sixteen supporting nenbers 208 in a
manner thdthasvafedws0Phe ﬁg\%‘ébl‘—é ORCRYSEr @LPOEMad ST e Wi @S r@5Pect to
the fixed nmenber 207. The fixed nenber 207 and a yoke 210 that hol ds
magnet s 2141 %8k fFXe@ACONT atillBPt RcaR B8 TXGFS GFr Cerftts” sk §hrobgh t he
driving coils 205 inside the novable 30 enclosure 206 interact with a
magnet fi €1eF @t e BSS t helBEfnef§228POVE0CEREE L e £ F Frednqifable
generated, and the novable encl osure 206 noves in the focusing direction
and % he t LA IR reRisoh Wth Le8BelPif0 BASEFSEI Ear A&oradiGRy Hsdi ¥ 212,
25 Fourteen supporp;qgﬁgenbers 208, out of all the sixteen supportin
nmenbers 2082Vartd ot WP Y#t ReSRFgaFE-Betd0s8nEi YRECHF th&Rdd 8 in the

other half of the optical 31 1 Fepruary 2004 pickup 200 which is not
shown in Fﬁeafﬁﬁﬁﬁéi%ﬁﬁi P xCof fﬂ%ﬁT%r%thHaﬁﬁ E9gtmo supporting menbers

Che Tixed momber 367 L 1 RRATIP Y 220 K LATH e pPEAERAO8 CEFBUMLIGT & he.
shows. & | 05" CheimianCTeF P4 He® sehF CORBHEEBILP AR  TAREA P8 o beam
pra o TR el SRl i T T i huole e e
ity il Rt e T R e Mty

ngu tor e gg%jﬁ%;ﬂﬁré%Hé%%éﬁléufglgg vpgggggsTngey

wth resp%%?l 0 cenfer Tne ical™ picku
ti ty 08 4 s. T.
uppor t 1 el egers S308 ety b G A S IR S i O T SRS aBr e ok osure 206
d the fj t i | ¢l T ti
menber s 200 PRGe ALT SrEnt TuAtRe. 30 W TH ISR UPTt | T ke asaBRECl 4"

neps er t 0o A BB SRPLON obi BRGACSH HRRING MA QR Ge AN LDBNOSq] Fel BB M Wi dt hs
take place symretrically with respect to the center line A-A". By giving

differente i dibg; £QOnliNELSWPRAKLING PR RRL % 1208 d hddt StWevhe dihd £5 ent _
el astic coefficients can be assigned to the 25 supporting nenbers 208. This

. can prevedtraddi {EeysuppeLkilng, Menbers r2@8 afdco MM i the SgdpEl § esonance
frequency, and therefore reduce a resonance factor for a certain resonance
32 currents to a semiconductor laser. Accordingly, it is
desirable to prepare four wires, of which two are used as
20 the power-supplying lines, that are wider tham 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

n m ime

FIG. 6 is a perspective view of a simplified
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19 February 2004 frequency. Accordingly, abnormal resonance that can affect
the precision with which the optical pickup 200 perforn1a1§f@gﬁﬁwjjgh4can be
suppressed. It is alternatively possible to change wi dths of the "'supporting
menbers 208 in a manner that a menber nearer the center line A-A" has a

wi der width although FIG 9 shows the supporting nenbers 208 in the
opposite manner. The supporting nenbers 208 are made of beryllium copper

al t hough they may be made of phosphor bronze or titani um copper, 10

i nst ead. THBSETFPESACITN P IneaTberat DOBL P EC KRB Ul aF eACFPEM-OFe t8NGHIFer, and

al so used ~as power-supplying lines and signal lines for the sem conductor

| aser ands¢hengheredeti@edr- FIG 10 shows the fixed menber 207 and the
supporting 15 nenbers 208 in vertical section view obtained by cutting
along the |ine B-BS PROFAGLN thas fKHiRe i AP FSI/M e, OBRESE of PEREUP
supporting nmenbers 208 are enbedded into the fixed nmenper 207, which has a
concave 2130 oanchedsisde SPUARE SMEATIP BHS oSt e YO8 TRECZUCRSncave 2i3 is
filled with a danping material 21:i nmade of JL'- hardening silicon_gel
whiZh encfebbawhage CREPLNERS Sof teh & Fipptt§hy e %C%g? 5rf%f1§ &Qgrp‘i ng
material 214 absorbs vibrations sg that generation of éggonance for each
support i ) $eRbEPNIDSteaNn 1B urtOfer & Qﬁéﬁﬁﬁc%ﬂ¥F4 713 T&1318Ection
vi ew obt ai ned by verticall¥ cutting the fixed nenber 207 an$ a Iigg CC
shown in HEEFOA010A¢ SREWATIR L KETRGFES hase HANIYUNLS oF ' gﬁFfés 5

is supported by a fixed member 106 via four wire groups 1l2a
and 112b. Optical components, such as a beam splitter,

10 which are positioned between the semiconductor laser 102 &
the photodetector 103, and the raising mirror 104 are
omitted in the figure since such components' constructions
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 1l1l2a that each.contain three wires 113;
and (b) two wire groups 112b that each contain three wires
114. The wire group ll2a connects upper portions of the
movable enclosure 105 with those of the fixed member 106,

20 and the wire group 112b connects lower portions 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

26




19 February 2004 supporting nmenbers 208 a=a present in each concave 2|3,
which is contained on the so that resonance can and |eft g¢

foll owi ng optical pickup 200 of to FIGS. 12A-12E. eft and$$?gﬁFa§p&Pﬁe

fi xed nenber 209, be separately prevented on the right describes a

manuf acturi ng nethod of the the present enbodi nent with reference Etching
or presswork are perforned for a thin netal plate 217 as shown in FIG 12A
so that a first netal plate i0 218 is manufactured. Simlarly, a second
met al pl atten 249, isdrente avddeed’, Tho of insttaaed  sedwmRP el PrPprtages 218 and
219 contain portions that are to formthe supporting nenbers 208. A

pr esswor k biex yadrifur nezbger, port LohAsnakousgPPR-.in FIG 2B of the first
netal plate 218 so as to raise, as shown in a 1~ magnified view of FIG
12C, surfaces of tlreniwiatepolldoase218422¢8p Gpnto ith&Nseifghim off tHee upper
supporting nmenber 208 shown in FIG 8. The first netal plate 218 and the
second netlaltteat"d2 1N side poset hoviedlewenhlolasRo®dr, 131l Hverde
latter. 20 Predeterm ned portions of the first and second netal platys 218
and 5219 apersamha deetn Hatvelerond| W5t bf OPhéCRBY &BME O&FEI LSS RS 106 t he
fixed nmenber 207, and then an insert nolding process is perforned by

i nj ecti nginési ndet oavadmhe ANaleedtet 108 body of the optical pickup 200 can
be obtained as 25 shown in FIG 12D. The_above nolds _have shapes that allow
the novabl e encl oSbeemROBARI alHel 95%e”l hbrberdobret §ipednBrdestatl dhe 34
19 February 2004 sane time. As a result, the novable enclosure 206 and the
fixed menbee perecef, 18 frodiRed R hEDUGR: 0ANG BRAE RBNVEPAEG FRELESITeAs
shown in FIG 12D, surfaces of the portions 218a218b ang 2%9a-219b, whi ch
fora tetfbnas aBedm £n dhe BLeRR il PFckip bBAYTRaPré &P MiISfe sane
verti cal Eosition because t he Ierninal,portions"2;8a-258g f _the f.irst
metl@l pl at&32184nadé BEedeamiided1% FhecprLaRt efni n@8%h i-ghf“?-‘ 8CSvi ng
this, unnecessary Eortions_aroun t he %gfnqﬁable encL£§ure 206 and the
fixed menmber 207 A8 UHRELSLS FPHIS B tHe YEFRT naf°pdFBi ons 218a-218b

and 219a-219b are t, so that each of the s ortLn nbers.208 be

eIectrica?l?CFﬁéGFiigch8qﬁ§ B 2 ?ngY QéeﬂogﬁénﬁDVéEFS gi@losure

206 d the fjxed nb 15 207 il t I | [ [

Chi s vy, i Eher RETCRBBEHEAT Maries o Che Boi Tis RGP ERE CBEFubdA the

| d f th bl ¢, re .206 dt | xed 0 it

possi bl ¢ BiAAKES BARRGrOS gt L hd el o7 aTPorRe S0Rpor frgg ©
208 d. t f if ; ; i ti

melber 208 0 g b caaiPe ot Aam S Seaiind it PLYG (cb e ERgrL g RRgN! 1 N0

stabiLizea gg%ggggggg of the optical pickup 200. In addition, with the

above ‘mantfac aring nmethod, the supporting nenbers 208 can be handl ed

ei ther than when @b@yfﬁﬁe gener atedids amm sy ab 25 @i &at | ynseduce their
production cost. For the present optical pickup 200, optical conponents
SUCP as the, obj gctiyeckgre 3206 Jihg 398 CONMKCIEmdsr 106 in a manner
that allows the movable enclosure 105 to swing. These wire
a0 groups 112a and 112b can be also used 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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19 February 2004 | aser, and the photodetector are positioned into the
novabl e enclosure 206, so that their positional relationshjgrdipiary 2604 Ways
the sane. As a result, degradation of optical properties of tae present
optical pickup 200 due to lens aberration or the |ike can be prevented when
the optical pickup 200 follows a track of the recording medium 212. In

addi tion, abnormal resonance that affect a read by the optical pickup 200
can be prevented as the novabl e enclosure 208 is connected to the fixed
menber 207cyhabthereuppaet fgot0 arnberisi@08& whiehfdavevdl ff ehent wvedt hs
and different elastic coefficients, which can reduce a resonance factor for
a certain.omegonaacweitreeddéncynsitrache fakower aubodi mehtest hesi nsedt agol di ng
process is performed for connecting the supporting nenbers 208 to 15 both

t he novabl enenslpsorei2gemangetrhe st ilved heerfbiers REModbIRIRE, it isS
alternatively possible to performa soldering process, or use WV resins or
mel ted gl ass, in oMdeeovercopnesrhpie bswpEe: Eingy beser s o8 RRe R tHed t he
novabl e encl osure 206 or the fixed nenber 207. 20 FIG 13 is a plan view of
an opticalfqf ckup 200esf liBelidurrk awiredinvsi- s isi@py ddean ¢ouRATr on.
The present optical pickup 200 differs fromthe optical pickup of the 25

t hi rd enbodiiental hovhatheheppiesénbiskpporltiongonomesia- @06 Have t he same
width and in that the present fixed nenber 207 has a uni que construction to
hol d each sgiporit ngfeEnbetonr@gting regerpdipsFay 2664 VG I oRenss q
Vertical section view whichi is Obtai.ned

The following describes a method to produce the

optical pickup 150 of the present embodiment with reference
10 to FIGs. 7A-TE.

A metal plate 120 as shown in FIG. 7A is prepared to
produce the present optical pickup 150. For instance, this
metal plate 120 is about 50 um thick, and is made of
phosphor bronze, beryllium copper, or titanium copper. By

15 performing etching or presswork for the metal plate 120, a
metal plate 120' that has two wire groups 112a is produced
as shown in FIG. 7B.

Insert molding process 1s performed using this metal
plate 120' as follows. Predetermined portions of the metal

20 plate 120' are sandwiched with molds of an upper half 113a
(hereafter called "an upper enclosure 105a") of the movable
enclosure 150 and with molds of an upper half lléa
(hereafter "an upper member 106a") of the fixed member 106.
Resins are injectéd 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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by cutting the fixed nmenber 207 along a lire DD in FIG 13. As shown in
the figure, eight concaves 213 are provided inside the fixgge 00407 and
each concave encl oses base portions of two supporting nenbers 2 conposed
of an upper nenber and a | ower nmenber. Four types of danping materials 214,
whi ch are gel and have different viscoelasticities, are each filled into
two out of the eight concaves 213 that exist symretrically with respect to
aline AAA. This allows the i0 supporting nenbers 208 to have different

r esonance giee@tenci ©isca Asp shioun LAOFLE pibduced ssalstherwratived 3G posBible to

provi de four concaves 213 that each encl ose four supporting nenbers 208 and
fill two types of mgela danpl g nteceabst@14 grothat haed didf erfentupper
vi scoel asticities into the four concaves 213 so as to have a type of the
danpi ng maberi al502l4 4 o dbe=f ibdbey 1H0b edchheonpaveall Pididueris0 is
symmetrically with respect to the center line A-A", although in the case of
FIG 14, bpheddame.ng T erpads Rddy ol S€auandypbe apweki [Hosty il Z2Jre he
ei ght concaves 213 The total nunber of types of danping materials, and the
nunier of jsuppalr tHoye tiebersiZP8an oadhéshva danphagnmiterdild. JE4 ofAs ke
same type is applied may vary, depending on the total nunber of the
support i ngeseifigr $h20&oi le ehel psesent 0endbodi heat £ixedvreamddanilif
silicon gel material is used as the danping materials 214, and beryllium
copper iswhied Baoe tdoersuppot tWith nemdeysreogroghe 372a and 112b can
be obtained.
After this, optical compeonents, such as the
10 objective lens 101, the semiconductor laser 102, and the
photodetector 103, are built into the movable enclosure 115,
so that the optical pickup 150 is eventually manufactured.
In the above method, unnecessary portions to the
right of the upper member 106a and of the lower member 106b
15 are removed before the upper body 150a and the lower body
150b are joined together. However, it is possible to remove
all these unnecessary portions together after the upper body
150a and the lower body 150b have been joined together.
Also, optical components, such as the objective lens 101,
20 +he semiconductor laser 102, and the photodetector 103, may
be positioned inside the movable enclosure 105 before the
upper body 150a and the lower body 130b 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 1l2a, and the molding process for the lower body
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19 February 2004 supporting menbers 208, however, may be nade of phosphor

bronze, or titanium copper, instead. Each supporting ”E”bq5ﬁ3%%%§200
i nsul ated, and used as a power-supplying line and a signal line tor fhe 5
sem conductor |aser and the photodetector. For the present optical pickup
200, each optical conponent is positioned into the novable encl osure 206,
and therefore stable optical properties can be obtained as in the third
enbodi ment. At the sane tinme, the present optical 10 pickup 200 can perform
an opticah speadiam ide péthoaRednsERasednpoesilsi antas tHs camportiqg nenbers
208 have different resonance frequencies to suppress unnecessary resonance.
15 Fifth Erbedigeniof|he 1bi shogBoapgonsbuct Bgn oefl yar cdptirealcip akggpe 200
of the fifth enbodi nent of the present invention in plan view The present
optical pibekyp 120 difd efise fromt heoapt L6ab pbgkupeef, tihe tdrwidanbodi ment
in that the Supporting 20 nmenbers of the present enbodi nent have a uniform

wi dt h andgi B kiats Jomcdry pes minnbietiabd, anaduskdrasotrke pecmwmpers ingh
menbers. ﬁbre specifically, berylliumcopper is used as first supporting

menpers 235, sandigpiesphari dit anzgui sesisedcasssdenad lsuppounitng fmenfrer s 216
The first supporting nenbers 25 215 consi st of eight supporting nenbers

(two uppesngenaeoy @t tiw Javesr mesbessaon. eadh si desafita cémter Line
A-A'") positioned farther fromthe center line A-A" in FIG 16, and 38 19

February R84 ke usec@rdcagpard:i rige neirebbi 1246 eondsest aof ei ght
supporting
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 metalvplate 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
20 portions are removed later. In addition, the insert mo.iding
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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menbers positioned c-oser to this center line AAA . Since the first and the
second supporting nenbers 205 and 206 are nmade of differe i

di fferent resonance frequencies can be given to the firstqggﬁﬂ%ﬁgygg%%nd
supporting nmenbers 205 and 206. This can reduce a resonance factor for a
certain frequency, and therefore suppress abnormal resonance that affect
optical properties of the optical pickup 200. The nunber of the supporting
menbers in total, the nunber of 10 the first supporting nenbers 215, and

t he nunberaaf phe€fsecendvsitppoztdng nmeatetsall8rar eore ddlmateld taarn Hee
above, and other nunbers may be alternatively set for these supporting
nunbers. Eabheofd.he first and second supporting nenbers 215 15 and 216 is
i nsul ated fromone supplying |lines and as signal |aser and the

phot odetector. FIG 17 is a vertical by cutting the fixed nenber 2i 20 I;
asimlar way to the third another, and used as powerlines for the

sem condutChoeds Eobiodnmeingw, which is obtained )7 along a line E-E in FIG
16. enbodi ment, two concaves 213 are provided inside the fixed nmenber 207,,
andsbase portionsFd6.f Bushoiws e farsicahdssetbod glippor PPAgCARNMPACEURLS
and 216 are present in each concave 213. A danping material 214, which is a
UV- har den2®@g ol ktenpgelssirdviampadistoret asticity, 25 is filled into the two
concaves 213 to absorb vibrations generated by the first and second
supporting menberas2sBound 1216 IEnd Supirefressohapreicdd prichgupeBPlary
2004 As i.”. the third and fourth enbodi nents, the optical pickup 200 of
she presemckuded aenpvabde eas e P i Bato pW@b@gt tes Aslépripgl
components are collectively positioned into the novabl e_encl osure 206, and
can 'per f cromponept Ecarespesad wnad ah R rseverkersi 8Rlasant s supporting
menbers 215 and 216 have different resonance frequencies to suppress
unh@cessalyte@sahad ceomBPRER tLERSEIGRET 2 WDl the? p? ¥BERPNENBBATF neAfSAn@nEhe
subsequent enbodi ment are unique in that each supporting nenber is conposed
of | ayer 2 @h@fPHEFRAECHRIBACH $58 HFRFT G0 t%esp%[b’o%ng‘il?g?rt o fifth

enbodi nents, a supporting ne r i s..ade of a single naterial. 15 FIG 18
shows a d%ﬁ%%?ﬁ%??bnmerﬁﬁsoggsééﬁq&bﬁkﬁb B Pt 83 ent CBRBDG rent i n

200, ha. Skt 8L HEL T8 604 S0t o RRLIONAE 2005 L Sthpof (Ba by o
fixed nmb 207 yi igh ti .menh 220, ich 20 i1 d
Cymot 11 CHASORE 8 PECPLREoE] A LpeRter 1 AETRgr® (7 & g Phit o
t hem bei it d he right d t . f . t, of
colfor | o LR P RorTEAG Hemdl 220 s 1 el P Tt 2R o

shown in FIG  20. .25 F) 20 is a vertical section view, which is obtained
by cuttirg-XHe FTREF nehber 207 along a line GG . Each supporting nenber

220 has a | ayer od. consd 6t h0R,EOMPESLd 0l 400 keld IRPRIHIA % AQM two met al

menbers 221 and one insulating th the insulating nmenber 222

be=ween (e, Il al o {pnbes Se 22ba BACHATBLA BBMYNS 2203 s Mdadc i { her

phosphor eryl I rum copper, titanium copper, or the like, and is

el ectric | Sl At ek t Onbequs ednas ceawar 29uPRINGING liHesnb@s si gnal
| i nes fo?%%seécg:&r& colﬁ%tljct or | aser gnd t he photodetector. As shown in FIG

20;, base poritd.anse ofp €achcsupper Ling BERBEEe22G e enhetdet and figed into
the fixed nenber 207, which has two concaves 224 (see FIG 21). A danping
materi al p1Q 2255 ahi ched StRatVrbaedeni Hgraelsi aar geinemited alarhvirg

vi scoel asticities as in the above enbodinents, is filled into
movable enclosure 206 moves in the focusing direction and the
tracking direction with respect to an optical recording
medium 212.
25 Fourteen supporting members 208, out of all the

sixteen supporting members 208, are not shown in the figure

because eight of them exist in the other half of the optical
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the two concaves 224 to enclose and fasten base portions of four supporting
menbers 220 and absorb a vibration generated by each suppq§¢gggwﬁp?yﬁf 220.
15 FIG 21 is a vertical section view obtained by cutting along a li1ne HH
in FIG 19. As shown in the figure, the fixed nenber 207 has the two
concaves 224, and four supporting nenbers 220 are present in each concave
224. The present optical pickup 200 al so has a 20 construction of the
optical -conponent-integrated type, so that the sanme positional relationship
i s mai nt abhedubeb@BerndrnobjsectotvesHanms R201shantipther apdi 8ak e8npdsant s
such as a sem conductor |aser, a photodetector, and a mrror. This can
prevent degeadatiden by opti calpoerdpery irnakies t208 esowB abekRasi on which
is generated when the optical pickup 200 follows a track of the recording
medi um 2| 2iglne addEhdenp £t haensnpeo il nhanssuppot tdHy aenbeesspbde a1 19
February 2004 can be reduced since each of themincludes two netal menbers
221 whi chtlas ef ekedt menakky 20As akkat edrneatwsel ivHsulat] FjyK Fehdbaprbppedand t he
two netal nmenmbers 221 can be used as power supplying |ines and signal |ines
forsthe sentcohductothkadékeahd chepHitSOEIBLIET .2 APTH B hot X SWpperti ng
menber 208 car. be used as two lines in this way, a size of the whole
optical pickigh200ezmnlBeinetibeedigriresishipws Fe ldses RIalt Wt FRFHRY of
such lines can be increased by increasing the nunber of |ayers of netal
menber s artte | sl aendgc rerbéa§eT0286nBailfed ith ReaFh UsifortdhP $Mber 220.
When the stated gel danping material is used as the insulating nmenbers 222,
unnecessaref lédred i @nst genepat edlbyeeask g FeAivAy Zleéber 220 can be
absorbed by these insulating nenbers 222, and therefore ner.ation of 15
unnecessary resoriakfte 2ahs b2 H%ﬁ@nY%@H.SbGVlPEetBﬁe§Qﬁﬂé¥iiQﬁﬂk%ﬂ 200

al so., the insert nolding process may be perfornmed by sandw chi.n
pr et er Mirestehof 19BMaLdYE t heTBLBPSLEMRG ﬁ@ﬁﬁeF§t2§%QW er? %ﬁ}of t he

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.

Ths supporting members 208 have different widths,

20 with o cupporting member positioned nearer to the centcr line
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 certaln resonance
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nmovabl e encl osure 206 and the fixed nmenber 207. This not 20 only- allows

t he supporting nmenbers 220 .to-,hare a uniforn1supporting1b%%%%P to be
given a uniformstress, but also mnimzes variations in asse d opti cal
pi ckups. In the present enbodi nent, each supporting nmenber 220 has
substantially the same resonance frequency as each of 25 themis of the
sanme size and is made of the same conbination of materials. The

af orenenti oned use of the danping material as insulating nenbers 222

suppr esseg%_:é%@@ﬂ@y.e e e A7y, 1 frebhaar ye 2004next enfacbdlannetf fect
Compl etely. Accordingly, it 1S desirable t0 nake each supporting nenber 220
have a di {fer prbciesenance H reguencynheisémgi €£1 tpi Okupeodse rifegar & ess of
t he above use of the danping material as insulating nenbers 222. 5 A

vari ety of.geyhedsecaanb®usathdessdd eve this, but the present enbodi ment
descri bes the follow ng four nethods as exanple nodifications: (1)

provi di ng different wsdihsetroattheresuppardd ing arenbecisa2§2; wiarhpr o¥i diheg
cross sectional areas of different sizes to the supporting nenbers 202; (3)
10 gse ofs@bpbeteny fampieng redtderirals reppldedhax tdemsuppor heagenenher s
220; and (4) use of different materials for different supporting nenbers
220. Fl GsceRfez4ltine meft'i tals sectiider wiieltch chttiowegh byIGut 8i sjowkethiexed
menber 207 along the line GG in FIG 19 15 for each nodification exanple.
(h) Provislipigoat Dh§f eepberdl @08 A shewopposfilte @2yneuppothéng nenbers
202, which can be divided into two types according to their widths, are
posi t i oneshsyonet ng cabinpenst B0OW respectda @ f e mehnt esm | ¢oppeA-ALtbbughe
opti cal pickup 200 shown in FIG 19. As a result, at |east two resonance

f requencitase gana pebgi madet oft bhosipglor duepaet iary tignret wm 220ppren, t he
figure, four supporting nenbers 220 closer to the center have a 25 narrower
wi th h thamsttdmed. f our menbers 220 farther fromthe center. However, it is

alternatively possible to position supporting nmenbers 220 of a 43
The supporting members 208 are insulated from one

another, and also used as power-supplying lines and signal
lines for the semiconductor laser and the photodetector.
FIG. 10 shows the fixed member 207 and the supporting
15 members 208 in vertical section view obtained by cutting
along the line B-B' in FIG. 9.
As shown in the figure, 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 213 is filled with a damping material 214 made of 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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19 February 2004 narrower width farther fromthe center. Note that when the

total nunber of the supporting nmenbers 220 is higher than,gi e
supporting menbers 220 nay be positioned according to theﬂ?F%Pg?ﬁéﬂﬁﬁ'a 5
manner ot her than the above. (2) Providing a Cross Sectional Area of a
Different Size As shown in FIG 23, two types of section areas, which are
simlar figures of a different size, 10 are provided to the supporting
menbers 208. These supporting nmenbers 208 of the two types are positioned
symet ri calippowitihgr especirt @ Gthea venpeesénnelA- Aacbf coheaopt i2dd, pirckeip
200. As a result, different resonance frequencies can be given to the 15

ei ght suppsertbngaderheon 22 (Xt Used of ight f ef enhe Dafpedgmbhberi 208, As
shown in FIG 24, four concaves 226 and 227 are provided inside the fixed
menber 205 whib resompper aach lewerersuppoely nogreevabeed bei hgepreésert 20 in
each concave. Two types of danping materials 228a and 228b whi ch have

di fferentaredl aseicci siidesare filled into the concaves 226 closer to the
center line A-A" and into the concaves 227 farther fromthe center |ine

A- A5, respectivel Jhe2boldpwilsg dfsbirfifterserst nhatuelfd el sr by Suppoedi a§ Meeber s
The sane danping material is filled into all the concaves 226 and 227 in

FI G 24, mmptaocaht picibpoR0f=0f the Relgaenty @00 irken rew dthneaberen2e

and/ or that of the insulating nenber 222 may differ between: (a) four
supporti ngp nehder s122€1eEeser to the center line A-A; and (b) other four

supporting nmenbers 220 farther fromthe
Etching or presswork are performed for a thin metal

plate 217 as shown in FIG. 12A so that a first metal plate

10 218 is manufactured. Similarly, a second metal plate 219 is
manufactured. The first and second metal plates 218 and 219
contain portions that are to form the supporting members 208.
A presswork is performed for portions around "F" in FIG. 12B
of the first metal plate 218 so as to raise, as shown in a

15 magnified view of FIG. 12C, surfaces of terminal portions
218a-218b up to the height of the upper supporting member 208

shown in FIG. 8.

The first metal plate 218 and the second metal plate
219 are positioned, with the former lying below the latter.

Predetermined portions of the first and second metal plates

3]
(<]

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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center line AAA . As aresult, different resonance frequencies can be given

to the four inner supporting nenbers 220 and the other fo Hﬂﬁﬁﬁb
menbers 220 farther fromthe center line AAA . In this ma??rﬁﬁg to tﬂg

above constructions, a i0 different resonance frequency can be given to
each of:(a) four inner supporting nenbers 220 closer to the center; and (b)
four outer supporting nenbers 220 farther fromthe center. This reduces a
resonance factor for a certain frequency, and therefore effectively
prevents degiadainen ihs1l5 pescilsi,ortha towenlch diel optreal0pi ekdpt260
performs a read and a wite. Seventh Enbodi nent The optical pickup 200 of
t he preseiresbatiment 207 dcthebs orodudest tofrdudie esiky homerbodideng. in a
shape and a | ayered construction of supporting nenbers. Mre specifically,
supporti ngpmerdess of the present enbodi nent has a | ayered construction in
which different materials are |ayered concentrically, although in the sixth
enbodi nent, 25 di fAersmwmater FaGs arRé,| ayefedesniof itherp it idBaFl G
25 shows base portions of the supporting nenbers 230 in cross section view,
whi ch is ausa med B a2l dg, t wbigh fogmFebitegmin2d04 rsare' Pogit iWre as
when. the doss section of FIG 21 is obtained in the sixth enbodi nent. As
shown in b ifdagupd clogrhosdppotengliedbeth230ame sieirddradl Ko sd Byan nder,
and conposed of a nmetal pipe 231, an 5 insulating material 233 of a
cyl i ndri cakecshgpe thendermenal poreieds. 2T¥Ra-refal ofi pd i aic ISt t he
metal core 232, and the insulating material 233 is inserted between the
netal pi ppl23e @ teveardresn corésgd2torfle peefstarvdnedcfieigd&t i on vi ew,
whi ch i s obtai ned ,
‘ : Following this, unnecessary portions around the
10 movable enclosure 206 and the fixed member 207 and
unnecessary parts of the terminal portions 218a-218b and
219a-219b are cut, so that each of the supporting members 208
can be electrically insulated to be used as conductors.
When the movable enclosure 206 and the fixed member
15 207 are simultaneously molded out of resins in this way, with
the supporting members 208 being sandwiched between the molds
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
26 be given to each supporting member 209. This prevents
abnormal resonance from being generated and stabilizes
operations of the optical pickup 200. 1In 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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10 when the construction shown in FIG 25 is cut along aline I |I'. Base
portions of the supporting nenbers 230 are enbedded and fHé¢%bhﬂﬁP2@ﬂﬁ
fixed menber 207, and a concave 234 exists next to the enbedded base
portions. A danping material 235 is filled into the concave 234 to absorb a
vi bration of each 15 supporting nenber 230. When a danping material is used
as the. insulating materials 233, they can absorb not only-vertical and
hori zontal, vibrations i, L eghadipent . . ihr atdens: Ln
every ot heP X redt nt%e$¥%£$§ee§1'g%%rreg@gobggﬁgf?g%% gr?%g)f the pr e{}gﬁ%
supporting nenbers 230 i Leh dibferapt; mapgnhals are cQpeentyd .cabdy

| ayer ed. %#g;ﬁﬁ%1bﬁgy%he%%mg%%bogé%%g gé%ﬁéFéﬁ§30kéé% Be Used as sixteen
signal lines and . power-supplying Li bysBayLAg+ea8RhosURRRLLANg member 230
eIectrica@ﬁf%xﬁuﬁﬁﬁeéfﬁ%k s%%u?d‘%gggFéarQ?%gt 5% thg nuﬁbéraof such |ines

further. 1 00reases 4 dheunber. ol | Y€1 s 9f oLheugebab BlBCs and ine

teria e up each supporting nenber 0 are increased.

46_5 19 FeBuay 2004, 0ol thate Idad spp0gsLbbecta Lhenprasent arhqdi ment

al so, to USe supporting nenbers are different I1n their dianmeters or in

materi al s g};’}%\;&?to@%ﬂmg@ SUPPYEting peabessnef mdhf har enb types

synnetricgﬁ respect to the center |line of the fixed nenber 207.

Al ternativygl .danpi ri : j f n Sa MYz hepfi khed into the
concaves éggxgﬁgﬁétﬁggm }#?Mé%f?igﬁigtéfi@tizf%gﬁt%Pgof thg fi xed nenber
Thi s makeg 2 Lasonante d RNy gl ff esvbetaeens €@ hovablanencsvRRYE i Ng
menbers 238 closef to the center; and 10 (b) four outer supporting nenbers
230 farthepgf &gmcfof&%ef‘&%erm and thiered arensa@n IETUEEa achesongpeetiagt or
for a certarn frequency. Accordingly, it becones possible to effectively
prgyent degradali ongi RHRECIHEWRN il d e MH €y tdh i h € adii Prekept 280aperikor ns
a wite and a read. 15 Eight Enbodinent FIG 27 shows a construction of an
optical pigks39@;ahtihe wprieseriarerteatlident fdsqesspectfayeoyi foe The present
optical pickup 300 includes the follow ng: a novable 20 encl osurwe 301,
which is ppvahle 2Bdoeanidees rayuadjdetives |ens 313 and a |ight ,
emtting/receiving conponent substrate (not shown in the figure) onto which
a sem conduct or | agethandbaviehetmbdetiectmy, ahe iimtssgratmed,dind ipeoceaesber
302 that is fixed to an optical base (not shown in the figure); and 25

si xt een efaspiersuppdr fiorg commeerts n303; hevd pipcartei red evenbead |30 obduct i ve
and connect the novable enclosure 301 with the fixed nenber 302 in a manner
t has al | opsthhehaomabbbl47 encl®sketer 246y 2@D4he 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.

20
Fourth Embodiment
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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encl osure 30l to nove. Driving coils 304 are positioned into the novable
encl osure 301. The driving coils 304 consist of a focusin bl iﬁ%ﬁb4that
noves the novabl e enclosure 30l in the 5 focusing directig%?ggﬁ@ of a
tracking coil 304b that noves the novabl e enclosure 30l in the tracking
direction. Two magnets 305a and 305b are positioned inside a yoke 37 in a
manner that their opposite nagnetic poles face each other. Hereafter, the

two magnets 305a and 30%b.are 10 callectively called nagnets. 303, .Toget her
with the driving @bfrsggoﬁ Ehe Stagriéts 505 §90¢ rﬁjae’?r’agﬁ%t‘fe‘}cl %:ugr qF "f‘%rcp

i recti oY TRACODUE 517 P4 HGEHRD APe DINTLal DACE. P18 | AL Arg 13-
opectf) calloh . dLieptLon Lhat | s parpendloular 4o beth bhetegaking
e present. i gplL ek BLEB-A0Y b pasd Aol SUBRAL NG, pOLY s gk uhi oh
Povr  polFiE AU Th 5 AmIRGPCE TorE TR e TE e d S e b BaP P50, °
the 1 or o MEH r48 1 roy Ao61 HO0E T aPAbet TRE St TE 6 (oo ahers the |
above sugﬁp{

Cres . St 2 ‘ d.
for inet Ce,f'vg}glcprﬂ)'ﬁé g%iSEPdTHS%% RQFrLian Lad)4 6@1‘&&?&%9?%,05?8

y making adjustnents to conponent shapes and oadl ng

wei ghts intq %llﬁt_ggpéuew 8994offh§hgp@i§;§'t R, 300, 1 Then $i X8 e

wires 303 are insu rom one anot her, a their ends on the side of the

Tovabl e enghpsure. 301, avrzftﬁle?%;‘,sgieE@l Ly gonnaet adato t herrseym consuetone | aser

and t he pHot odet'ector” on t ht em tting/receiving
10 supporting members 208 to have different resonance

frequencies.

As shown in FIG. 15, it is alternatively possible to
provide four concaves 213 that each enclose four supporting
members 208 and fill two types of gel damping materials 214

15 that have different viscoelasticities into the four concaves
213 so as to have a type of the damping material 214 to be
filled into each concave 213 differ symmetrically with
respect to the center line A-A', although in the case of FIG.
14, the damping materials 214 of four types are filled into
29 ' the eight concaves 213.

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.

In the present embodiment, a UV-hardening silicon gel

o
(9]}

material is used as the damping materials 214, and beryllium

copper is used for the supporting members 208. The
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5 conmponent substrate, and the driving coils 304 while other ends on the
side of the fixed menber 302 are connected to a signal prqgespj gy sddacui t
(not shown in the figure). The follow ng descri bes an internaP cg%struction
of the novable enclosure 301. FIG 28 shows a sinplified 10 internal
construction in vertical section view obtained by vertically cutting the
present optical pickup 300 along the line A-A" in FIG 27. As shown in the

figure, the novabl e enclosur 01.contains the light 1ttingl ei vi ng
conponent S'SeBSFFATE 36 ,eoﬁtgoéhi ORHHE e fibr g?%?glr%%éﬁgﬁéﬁghe 15
phot odetector_are integrated. A first ref]ecting surface 310 is positioned
in an opt t%?ziatﬁro%l apéggrcﬁgg%ﬁﬂﬁiq%ﬁf%é'the sem conductor |aser. The
first reflecting surface 310 _h f | ectisng hal o gi pn. Lch is
f ormed t hrough et%%?ﬂgsb?pg‘Fégén%ﬁéﬁgfn%bgrdgbggflﬁgg%ézségéggg%%r?%g
surface 310 and the objective lLens 313 are .int I ed as an

obj ecti ve%I%%%?ﬁo?%%ﬁgk}lgénégﬁgngﬁglé S\?ﬁ%éaﬁ“ ilgg{ﬁeglé%%% of transparent
material s _such as resins_and Ls. fitted.into i vabl e encl osure 301.

Optf cal cHRPOREN %C§§5 %3§?Ei%§gdkéﬁdgppgg ‘&%%i e 25 the novabl e encl osure
301 so as to nov I r.beam en Yt eRis@on or. la as
follows. A secongﬁﬁ%fgggt?gﬁggﬁFpgééggT? Pg%%ggigpgﬁeggﬁﬁl65#%%%&[ to the
first reflect] 49 Y 4 r ic0 3 i i C pat h
of the I§§§péé§h§r%ﬁI%%?gggggg?hég??rg?%rg%ﬁ%E?Fn&%ﬁ%%%&i?!ﬁ%ﬁ'T éjbeam

ref | ect ed iy dAg- segongs Leblectlndoanbbace ol Labs shoinad dyy e abiged ive

| ens 313 on an optical recordi ng th respect to the optica

recording edi U8 ndhe Obﬂgcﬂﬁges%ﬁ@5t§h§,h%ﬁeaFE%%@nﬂﬁdﬁﬁﬁEéitr“u i's
suitable Tor 1ts nunerical aperture (NA) required for a playback of the

op{d cal raeondi neydedi MR S1Bo WA bPeiBaeSeBLdoRLI €@l WRitekwm 300, the

reliabil ity of the optical systemcan be i0 obtained as the |ight

eni tting/;Sendig £ PRAnent o subst { 8t es3860k8 1 haShefbkhe moBablaeeencl osure
301, mhié% I's seal ed by tH% objective-?gns/hoPogranlconponent 314. The

fol I ow n@i@%@ér@%%ﬂé@nﬁr@?uéﬂ@i@ﬁE@alsugb‘%&ls!_@ 300t sthe _
sem conductor laser in the novable enclosure 301 emts a | aser beam which

is first Lelieeied by the first reflecting surface 310 and then by the
second reflecting surface 311 so that the beamenters into the objective
|l ens 313. As the first reflecting surface 310 is in parallel to

15 Fifth Embodiment
FIG. 16 shows a construction of an optical pickup 200

of the fifth embodiment of the present invention in plan
view. The present optical pickup 200 differs from the
optical pickup of the third embodiment in that the supporting

20 members of the present embodiment have a uniform width 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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"2v the second reflecting surface 311; the principal ray of -the Laser beam
emtted by the sem conductor | aser becones parallel to th er
beam entered into the objective lens 313. A width of the ﬁgg%%mggg%pﬁi
enlarged in accordance with the length of the optical path of this |aser 25
beam between the first reflecting surface 310 and the second reflecting
surface 311. This beam whose wi dth has beer. enlarged enters into 50 19
February 2004 the objective | ens 313, angwis =ocused qntq the recordin

|l ayer o. the 6pcosd SRS Hy MRYTRRT 318 ° TRPRS heanPis Sréfie SHER Iy~ 1
optical recording nedium 318 so that a refurn beam passes through the
objectivemﬁ@ﬁ§f§1@°§d£H9”%9uF%%??%f?%c?%ﬂ§b?e¥F%rsE&8ﬁd Féfkec%ﬁ&f%n”face
311, and reflected and diffracted by the reflecting hol gran1r %ion f or med
on the fiEBe féﬁﬁéc@ﬁﬁbt%%ﬁf%ﬁﬁ?@ﬁ(ghﬁ?ﬁFtﬁW$r%ﬁT% r?egg n2fdamCi®s 3 &cused
on the photodetector on the I[ght,enittiggéreceiving conEon%gt subst.rat e
306, and F&@e16Lr ELGER BT et Bt e st S $ DL ST G 8RFGr Td8HEERCSRS
signal, a tracking error dete%ﬁion Si £a4 and an infornation. recorded

si gAal . FF& b8 GRIRE R Sh%efieds rﬁjg ot Byramr Ry ohP388 1 A8 TREWA e t he
figure, the reflecgting hol.ogramregion 308 15 is div%deg by_.a_dividing |ine
308c that293 308s¢88ri allySp&aal IFHHT 13 s The dptPEaf °Fefor di ng

i T ract SHELREEUEReBRARE AT E TFori BT TR ot U 7 CUPonES0h Rascgentd’
'Tont ancse heasePoe. PPESEogr SEP T Y S T1oIRe Shieh Bretapr FP3¢t ad by
U ve. patties HVRPER PE. GBCOFREREd S G ORSLaa Stt ort O horHent (3ggrect ™ ©
10 the first supporting members 215, and the number of the
second supporting members 215 are not limited to the above,
and other numbers may be alternatively set for these
supporting numbers.
Each of the first and second supporting members 215
15 and 216 is insulated from one another, and used as power-
supplying lines and as signal lines for the semiconductor
laser and the photodetector.
FIG. 17 is a vertical section view, which is cbtained
by cutting the fixed member 207 along a line E-E' in FIG. 16.
2u I.. a similar way to the third embodiment, two concaves 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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20 dependency when the beamis reflected. The hol ogram subregi ons 308a and
308b have diffraction gratings whose pitches are differentgsg &én; dar ovi de
a different 51 19 February 2004 diffraction angl e between tﬁe subregi ons
308a and 308b. FIG 30 shows a construction of the light emtting/receiving
substrate 306 in, perspective view. The sem conductor |aser 312 and a

phot odet ect or substrate 315 are 5 positioned onto the |ight

eni t1ing/ recel ving substyal e 300, Jhieeopatl spbil:plgLodeted ors 315a-315d

are provided onto the photodetector substrate 0 that positrve

first-order. diffr light s and negaf j Lrstyarder diffract i S,
whi ch hav ‘6%%%Jdi f?g%t€§9b§~?ﬁgnﬁoggéééﬁ?éhbréé?8n§a§o§§?ﬂf€£§#%négg are
focused o t ‘ o r -315d Lan :of f QGUS

rror i's BEERE et e hg T o bhor SR el o o> 5o a 1B A LeavaPss e e spot
Si ze Detecti.qn t i i anges Lngs I rs.of positive
and negat :‘Ebltla:%f it?g%t H%S/ é’\r’!%%#@a@ﬁ%?gﬁt sé[gcrieggétg%?gg%ﬁlénﬁpggﬁadn of

t he ¢t racki errQk, i BgscTel i to.t Push- - w WM th
whigh difkgggnprgpsa§f39§%%%es 035%%%%% at ?%ebgﬁo$§§85§%%8§§&§%§§?%ﬁ5d are
used. | A eHr t ol i £ i cp) . C W th
t he focus?%g éﬁraoglge?lg?%leéﬁgfyét %A%O‘ﬁ%&t%%@% eg%%?ggéﬁég%?gdgggg?%gs

phot odet ecf Q& ~gulstrate 31p 1Q that the focusing coil 304a positioned in a
magnetic circuit 1s driven, and noves the novable 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
bean1ontqiiggh%gﬁgégiﬁgﬁkayer of the optical recoding nmedium 3|1 8. After
this, a current 1s supplied to the tracking coil 304b in accordance with
thep52 19 Februsry 2PB4chrtackbBdifeher i ¢hhauheen bt ameshbased en
results of light reception by tine photodetectors 315a-315d. A nagnetic
driving forceuhsqhbeinexpatedakd shgpbraakignehea@®dr 3% dompdisd shen noves
t he nmovabl e enclosure 301 in the tracking direction. In this way, the
optical pipjaps 399 @perferanct haekirnglsealendif@t iirS,tHeRASIHd ofisréthecd aser
beam on a track, from which data should be read. After this, the

phot odet et fyls S5ed ZidHt det eckuppoirnfiagnaiinde r econdett snalsirddldhe
present enbodi nent states that the optical pickup 300 has the sixteen

el astic sugporiahg nenbers 303 which are electrically conductive.
However,t he nunber of the elastic supporting nenbers 303 do not have to be
sik een, and nay Ri&.a 1B f$keoestancobetrubtchnmay be detecmlned dkup 200

accordance with to a necessary nunber of signal lines. Also, it is not
necessar yft chesemsentheerbadinensupporeirhfcatnsecs 1303 view,h@and FIG.
power - supplying lines and signal |ines. However, it

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

21) pcsitioned symmetrically with respect to a center line O-4°
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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shoul d be clear that the present optical pickup 300 has the elastic
supporting nenbers 303 whose nunber is Large enough 20 to ﬁBnﬁﬁm4
perturbations. Al so, the nunber of the elastic supporting1%g%gers 303
shoul d be preferably an even nunber or an integral nultiple of four, and
t he supporting nenbers 303 of the same nunber shoul d be di sposed
symmetrically with respect 25 to a center lire, which is present in the
vertical difectli o, okbzontal direact) on,. tg§]9 i pi.ekup.3Q0.
The aboveq%%%g%fﬁg%t$§%£%5§ ?ﬁétgfﬁeé%&jﬁﬁﬁuﬁ%gﬁgﬁ) g19§ ebrhg§§ 5604
3CQ0 has t v.abl r t carries .the gghﬁ | V. ens ogr am
conponent , |rﬁ€?§ﬂ§%§§?hgzgg%gépg%g ?gﬁE%%Tf and t %?%i?%i'reé géting
surface 3 e foried 441 eg d_t A (N r i S a

310 has tH%é%ﬁf%ttlhb %%%o@%gﬁ%¥gg?gne3gg%‘H§%g§lﬁgﬁté¥¢€§%b2%?ﬁgii‘ﬁﬁ
hol ogram regi 3 'tﬁﬁﬁ' at jye f or.red { C r ting
surface 3f;%,%lpz%nr}d '?‘%e 0 Jj%ﬁt?&v“ée?%ghs go:t%)ﬁSr gﬁqgén%glr?enqtes ?ﬁfoén%l%eigpar ate
optical conponent r i f ] Yera 2 LNg 5 ﬁﬂn td

corrpoonent qg{%ﬁ@%%oe%% it'%s)tt?er é'ﬁict%%gﬁéu??agg,ﬁbgﬁghphgl?gcsg% r e%oeéc%agl

surface, and.the gbj | M6 NS By £aghshe Qnaegﬁéa %d%%ﬁé%gcfofpnponent’

or at least two of these conponents may be forned integrally so as to

reduce the nunber nqf sepiifaln aoponent s,a0d LhHetehysculk dawn 3 lfyzst}%r
necessary steps for f~ aligﬁhent process. TH% abovesenbodinentu% ategjgaat

the firstprpblbeching iSUrdaceitld 4:5qPpkaged in-parabl el ko Hhersecond,
reflecting surface 311 although this is not necessarily the case if the

| aser beaghyeht haadl kel cavdy @ihe(obi eptGverl ¢ns 3Z3amplhgAns@ertiig
nunber of such reflecting surfaces i5 not linted to tw, and may be one or
nong than2pwo. wHewaves, & twshiddbdengl earisbatgdy Rasktiani Ravihe two
reflecting surfaces 310 and 31l in parallel to one another, a constant

di stance ¢agchelkeptchetiweens ipf itHd pabova@Yebodihases, beamringedenhiten 2~
the first reflecting surface 310, and a principal ray of a |aser beam
reflectedchy the seaeadesellectingmilidsceadd|fdegean dbess pbrthenposifti on
of the sem conductor |aser 312. 54 19 February 2004 When the-two two
reflecti nfoeur §appsr8lQganedn®hl sard? (patrad |ladsdrb thisivaytibh enepeseadl so
possible to position the principal ray of the |aser beamincident on the
first refhecéaoly suppaceildfOmembear 4%kl to the principal ray of the |aser
beam refl ected by the second reflecting surface 311, so that only
reltatively | ow pretési dh is meyeirtedatlo sesgdmyl origgpt icdetajpnedkups . I n the
above enbodi ment, the sem conductor laser 312 is integrated with the

phot odet enttorisgbateagea3disnehdit-H10 icoftl& .nsl % -he Ashotloelet ekt okke 315a- 315d

for detecting 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

20 construction of the vptical-component—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 oétical pickup 200
follows a track of the recording medium 212.

In addition, the number of the supporting members 220

41




tracking and focusing errors in a hybrid nmanner. However, the sem conductor
| aser 312 may be formed on the photodetector substrate 3159¢%bﬂb Bedd thic
manner, or the sem conductor |aser 312 and the photodetector substrate 315
15 may be separately provided. It is also possible to form on the

phot odet ect or substrate 31S, a concave that contains a reflecting surface
havi ng a 45-degree gradient, and position in the concave a sem conduct or

| aser of an _epd-face enjssion t i pst.ead of the sem co or | aser_312.
The seni c5Adu FOFQQ%ﬁég\ﬁ%ﬁanggghe%fs%%ﬁ%ohﬁﬁ%?§?°cgk%oﬁgggawpﬁﬁi§‘S

uni form | engt h range,, two .or re. sem conductor, Lasers,that each e a
differenr?égvﬁggﬁﬁtﬁrﬁaﬁie%ﬁrﬁfﬁﬁﬂ%ﬂ*??éié t {mg§glzﬁakﬁggéhﬁbgﬁﬂﬁﬁ%ﬁr

| aser havj em ssion points that caorres to I wo_25 different
wavel engt%gganGEQ. t&ﬁeﬁ'ﬂoagber'age ECE m %@%n@%‘%&béﬁdggéf%e opti cal
i ckup 300 can performa reproducti,on and [ec [ f
Opt i cal -SSP T RELRGARY 2004 TaCuHdl T Teai % by Sef 2ot HtaC aPF Besst
wavel ength sujted t-r each recordi i Y, N [-3
sen?condu%T%r£$558h°§P§e%§§tﬁé'regggégggﬁ#$i§t%ﬁ?%§yﬁ%$§ %%ﬁ?%anéﬂgtSF“
| asers that each have a S$.different .lj o] t_ (11 N, Sst on. , or
a monol i tHt cYREFt Fowavel irjigteﬁ g‘éln‘ir%gd‘r#dg%{ydrt%gés&eﬁétélgﬁﬁgswiﬁgsfggmg%iﬁnts
correspondi ng to | east _t i ffere | J YWhen i gh- power ed
seni condﬁ]t%‘?ufaggnb 8§§r %tee\sé%id(réllcleg\?v pg/\t/ergbg{)l}rlcg%eg;%%%ctl oan@o?&gn opti cal
recordin di 1 hi, gh-f.r e : i i } IS
usual |y %@%@%%gpéfsgugg_?ggﬁgdggé %%¥QSH§F%§%éH%#ﬁ?ﬁf%ﬁégfw %?%ggpther
hand, a | Qunbowered, s601C0RB2URLRL 1! aRaLAS M aldaxcld f oagind A4 on
function, an heref of € does not fequire such HF multipleking processing

dugd ng T epradiehbgn: of 038nl3uBBbiEah S gRAKANGATRAI um Accordingly, when an
optical pickup includes two s conductor | asers having different |ight

outputs so that tﬁﬁeﬁ%éeﬂgea@lugwdbﬁ@%@ aa@ eselaactiivelsedised @eeor di ng
to whether a recording or a reproduction’is perforned, both a recording and

a repr Odg_%é@fb@ﬁ'?g bgeRBEESr pBY  Wihhawk skhe yHR ilHalt iR) i quh extdtdd thpei ng

installed 1 n the periphery of t he optical pickup. It is also possible to

provi de, Qi heuphotodeleatfpegubshr aba Bb5abab riorieg Atk rcuit for
perform ng 2~ operations relating to the focusing error detection signal

and the tirackiNgies resmeeteckpon shanaherSfeheopenatiaaion rad ude a
conversion, a calculation, and a selection of a 56 19 February 2004
cury ent aitherewdipgeréeonihesecahgbel minThiizedan sinplify a construction

of an optical recorder/player that has the optical pickup since the above
i ntegrated circuiRorlogss notesertd ¢ptbeapl pcedupuéideliske ¢pei dalssgitckup. 5
Opti cal conponents such as the objective | ens and the hol ogram opti cal
conponeninoirii e prstee$ may ebe apsrfoheedt hanspasivash iage Preseflegsy ned
i nstead. However, shaping can be nore freely perforned with resins than
with gl agertamhs of the supporting members 220 between molds of the
movable enclosure 206 and the fixed member 207. This not
20 only allows the supporting menlers 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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therefore the use of resins nakes it easier to shape fringes, 10 for

i nstance, that are used to bond and fix the conponents to
encl osure, and to comnbi ne one optical conmponent with anotﬂg?ébgﬁgﬂ?gﬁlomﬁng
descri bes a manufacturing nmethod of the optical pickup 300 of the present
enbodi ment. FIG 31 shows 15 the manufacturing process of the present
optical pickup 300. Two conductive plates 321a and 321b are used to form
the elastic supporting nmenbers 303, For_instance, the plates 321a and 321b
are made GKLBASIpROIE BIOnAEMR+2 6t Yim cOppeFdidy ber vl tdnCESppér Lt SBy-°
performng etching or presswork for 2:;- thesegglgtgg 312a-312b to renove
pr edet er nMA%Le G356 SIUGRS 5 (MY At <0 P12 33 2BL £ AR TGP peF SREMFEC322h
and a | ower nenber 322a, which are to formthe upper and | ower el astic
suppor t i n§TRERBEFY 3F3 NS &F P Obt™F 'S Por RS- BF BsBF £6°t RECEARD YSF t he
upper nenber 322b 25 are bent on the side of. the nnvapleaggclosure 30l
usi ng a behdFRE RABMEilFolaSFFiR s P e T4 R )9 S6°BReE e the surface of

the _bent portions_has about the same hei ght as a 57 19 Febru 2004

surPace of the IoﬁeVaﬁéﬁbgr°§2@§€%ﬂﬂ%sqéhJQQt%ﬁ &P RCPI AT aﬁiﬁnggut

processes _such as for bonding wres ag&ﬁ?u S shortens the_djstance

fron1tern?%%I958??P5n§m§Pdrh ugirorti %ﬁgﬁﬁnégiiﬁW%%gt guSeﬁ?ghﬁaﬁctor

| aser 306 & 5 the}ghot det.ect ar__substrate 315,. so h€%?the necgﬁégr oIength
t

of the bodtli AEERPIBsT e IEE A dRRTed. (Wt A A h 411 Ve §°pbset bend

end portlggg g&péggtkgge&eggg?%r2%%%b eﬁ %&%viding 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.
‘(l) 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
0 respect to the center line A-A' of the optical pickup
200 shown in FIG. 19. As a result, at least two
resonance frequencies can be given to the eight
supporting members 220. In 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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portions of both the upper nenber 322b and the | ower nenbers 322a, or omt

t he bendi ng process according to the | ayout and 10 the st h

i nstal |l ment of the sem conductor |aser 312 and the photod§P§E¥&P %%gkrate
315. Following this, the | ower nmenber 322a is horizontally placed on a
bottom nold (not shown in the figure), and then side nolds are applied from
rightward and leftward with 15 respect to a direction in which the elastic

supporting nmenbers 303 extends., As result, parts of the bqttaomnold and
the side nolds ar@qq¥Qﬁﬁﬁeﬁﬁ§%¢l%Fﬁ%?%@r%tﬁﬂtg%ﬁec58§f5ﬁ1H§F§%h&Qi§tu)the

| ower nmenber 322a and that the side nmolds.press_down the | gt 322a.
After this, the upp&’ =0 rFe?r}‘t?ef %e‘?soﬁlEg%dsgﬁp?h%*gﬁcg\%leggwoand

then a top nold (not .shown)_.covers ithe top, S ; [ o] he top
mol d and the si oleS PdS e §H T omHEL | ‘%Sﬁ%é?gghgbgt LS fr?r&fools hol d

up the upper menber 322b and.that the top. nmold pr he_upper
menber 322b. 25 AFfer ShiPES 14 earcfé?r%“aﬁlélgt%rggéegg gg&%é&f gpngd usi ng

resins while the Lower nenber d. the per menber 322b are firmy
fix&d by the abov@aﬁﬁﬁ&sO%%ﬁzéﬁégﬁtg?“?ﬁﬂf?%f'58 19 February 2004 31) to
formthe novabl e | asur e 30 n e f'§ﬁg- 2. kn_pred i.ned
positions in a maﬁgzr trl%‘irtlﬁ“ﬁ1 %sz%r{:tcfv%sché e ﬁ%is)%%é%u%go?tpggf%gé ers

303. Fol |l owi ng thgs the light emtting/receiving conponent substrate 306
is installed into°th8 novabl e encl osure 301, and the second reflecting

surface 311 is forned. Thﬁso@h%%hi%gi%%@§/@%'Oer.Jﬁ§ﬂ99n9§tSég€ié§ t hen

fitted into the novabl e encl osure , “and tHe g colls 304 are

nstalled. After Lbigs thg;ehasticc SUARA inGuRIbess 303 arerehectibeal Iy

[
connected to 10 e term nals 1 nside the novabl e encl osure 301 using

solder, bonding wres : K@ 3 AT ddHiSig WHRSEss ay (yg POoriho&8s, such
as1 rame-|i ke por%%gngfeg%hgﬁekgpggs §§§%55n22f% and the | ower nenber 322a

are removed to el gehrbcalhy RERBERLE 20@Ck SURROIING ysbeai-d5 303 (step
(b) in the figure?gﬁéggghbésult, the elastic supporting ne&%ers 303 can be

used as .power-sugp&yiegohgaegy}nh@&r&e@ﬁgzr(;ixcl%dq@sq;re&taw e, cdliger

phot odet ect or 3l and the driving coil and as signal lines for
detection signal s;{remtihe photpdebpetien13pick®d 20ld.owimg 4 hiesult,

vi scoel astic materials (not shown in
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
in each concave. Twe types 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.
(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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the figure) are filled into concaves 320 (see FIG 27) in the fixed nenber
302 so as to suppress resonance. Lastly, the fixed nenber I ; onto
the optical base (not shown), on which the yoke 317 suppoﬂgﬁﬁgh%ﬁiéﬁggnets
305 is fixed. 25 Note that the process in step (b) to renove the
unnecessary portions may be perforned before the optical systemis
installed, or after the fixed nenber 302 has been 59 19 February 2004
fixed Into the optical base. As desgribed above, with the present,

manuf act uri ng met kB8 FBFathBERETcH2 iU PBFG2 % HEE no¥ab %s‘éﬁ%?o@ﬁre 30i
and the fixed nenber 3v2 gre mol de lgggiher out of resins wWith the |ower
menber 322a and tReEBPefAeffdr BIFE HEASTY I Ked i tHHheS RO AE-HUFi ng t he

mol di ng process. As a resylLt, process to connect .the npvable enclosure
301 and the fixed #BnBef géé G OR 2 Sel ot icr?f‘st&pp&rlt%?rérméﬁg 363 no

| onger needs to be independently perfornmed, and i stqrtions of_ the

el astic supportin t%%ﬁbg?§r3é§p§8§%ﬁ8gf@ﬁ@?qQszgéﬁg?%ﬁh?ﬂkgﬁﬁg Witing a
resin nol di ng process cag,be ée uce In addition .m?th tEis manuf act uri ng
method, variati onSSHrehr bhRFt f68 of SRt ad: optftat S pFRkupESaR"bE

suppressed, and production efficiency.is _enhance 15 The above enbodi nents

have been used t of dREETTHEFhE2BpPECcEl Y5 cklp ﬁgfpﬁglﬁﬂﬂﬁguﬁ%RQQﬁf+ﬁﬁhod
clear that the proStiits maht BN FoonBEPPrmiold C5oERese TeBSAtNER & or
bl ckup. descr bed SHEUIE of GFEhe BRpod Heht ‘85 E-fonstruction of the
osi (1 oned 1 nto tife THVRITEY eralBstPetab “o0a RE Ea et g0 Shre 25
BT nat Cy Tove o ROHET T Ecr T SR P G Do P Pra™ o g g type

act uator'z fQr WLh dsdjr%%%gglsﬁg meBeFEPEYAN ¥12004 ¢Qi k3 AlR QY tigned onto

t he optigél base an re positioned into the novabl e encl osure 30l

2) Int : ool _ | 30
” bhot oddEde Lo e (e P b bo e e o e ™"

a phot od ed In novabl e nenber, and each of the

Pl ural 1t eQle SUPPGIIG JIRIDEE Sa AL E5EhBALE! eaklyrcengduat icwerakionever, every
supporting menber does not have to be electrically conductive, and instead

at | east f§'é@g{?ﬁ%rntdff'9 dRIE{Srd fobe £9p88EL 01 0ptEoeneri aardueken dnaser my
be electrically 10 conductive. Especially for an optical pickup used only
fog recopding s itdie wahat adet @ct Ofie dogeib8l Pa¥rRupO2be pemtfairmedal ketle
novabl e fenber, and therefore it is sufficient that at |east two supporting
menbers Laqbg ¢onrected to the sem conductor |aser are electrically
conductive. Further, 15 all the supporting nenbers do not have to be

el ectrically insulated fromone another, and it is sufficient that only
"supporting nenbers which function as |ines to conduct power and/or a

si gpal agevensul @meddimemtone anot her.

The optical pickup 200 of the present embodiment
26 differs from that of the sixth emdbodiment in a shape and a
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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(3) The sixth and seventh enbodi nents state that all the supporting nmenbers
have | ayer constructions conposed of a netal menber and aRgiFa§H|Af Hat
menber. However, it is possible that only sone of all the suppoﬁﬁ{ng
menbers 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

suppressed to some _extent even when a bhase portion of 6 :19 February
2004 | east2BRePLapporli A AERber s Cs*uc?sﬁgzusneg“eﬂl%vg ?heggél'rrp‘l%%g*%rat erial .

Al t hough the present inventi has beer. fully described by way of exanples
with refetendelt 38c698aﬁyﬁ§§ §Hﬁ¥¥§§ﬂﬁﬁt'it is to be noted that various

h d nodi fj cat| 1L, he, t._to the i 0.1 h L
Ther ofor 6. unl ess-SuthSARanges " And Naarr GAT b IGR T 1 FoTHe S2apeof
th t_ ti h I t ' ' h i n.
62 "1 FIRUATy . D047 BAIVRAE T s SETa B PF A BT By cily 2

19 FEHEry - | N okup;
ant for TEROAT ROY HRSERE PP a2 as8r Bolhlan o Bt | TP T oebr A hg Earum B

first member, fof,cargyingoat, | gagk bAe SGUcUIduGher daser Ak thee,
obJectlve(ﬁe S; @& second nen%e?; ang
and the insulating material 233 is inserted between the metal
pipe 231 and the metal core 232.
FIG. 26 is a vertical section view, which is obtained
10 when the construction 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 present supporting 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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10 a plurality of supporting nenbers that are elastic and each contain a
first portion and a second portion which are respectively1§qﬂﬁﬁﬁﬁggon t he
first nenber and the second nenber, wherein the second nenber sup s the
first nenber via. the plurality of supporting nenbers in a manner that 15
allows the first nmenber to nove in predeterm ned directions with respect to
the second nenber, wherein the plurality of supporting nenbers include at
| east two support'gr&g(let nbers. that are electrically conductive, wherein
I r

thoat | oast on Ted b o e R T oF o VR RatEE, shBndtesc
ORI hE BB it b EREL SRR PR ST Dy o P

o ote AAZATEHAES, Bk 2% IS S 1098 CONGNEL  PRNCLAIRLe Bokahdthng 11e
Pt erth SosaReS on BsTeb- eIl d 10 REEONA IPIDEL £ATLALERCE SOnERE

whecein th is ikl Wt i teri b .2004
el 1 {EERRORLE B et D fh AP T gr gl 10, EOD RG0S,
d i Lal, .3, The - i_cal Qi i 5. i i
Garmi 10, ARk hs20pThE SBER B0 A am e®ibercho Lbscdom s

of dlalm s, vherglo,tBg: ULl %e%fge%tpgc% U0 JEIDEE So ENERLIde; 2020 T st

supporting e and a Second supportin t have fferent

mechani C%ﬂng%g?ngﬁ&}ffg_gus@s:iae%esofnla%aée%ég{get i g%nlg%%eg-bé-@@eﬁmi ¢}

pi ckup of erein the first sup er and the second 3

support i %ﬂ%”?ﬁﬁe?rgug%&@&ﬁ t b refRaned306.c ITH ORtd Cathe PESkP- Of 5 Chai m 4,

2 wher ei | irst supporting nenber and the second supporting menber have
di fig erent Wi dibs,i 58 di 5865L0R 1 PG RERBIGY B30 G A-dgi £ st nale di recti on
of the plurality of 5 the supporti'ng members. 1 7 The optical pickup of
G aim4, conter, and therefore can reduce a resonance factor for a

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

Eiqhth Embodi
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 eaclosure 301, which is movable and carries an objective lens
313 and a light emitting/receiving component substraté (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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2 wherein the first supporting nenber and the second 3 supporting nmenber
are made of different materials. Z 8. The optical pickup ofg €@, 2004
wherein the plurality of supporting nenbers are 3 d|V|ded0fnto aﬁklurallty
of groups) 4 wherein the second nenber has a plurality of 5 concaves, in
each of mhich base portions of supporting 6 nenbers of a sane group are
present, and "r wherein the plurality of concaves are filled with at 8

| east two types of d iqg materials that have different 9 viscoelasticity.
1 9. The @bﬁﬂﬂﬁuxﬁciﬁg of ®PUPm 1, 6~ 19 February 2004 2 wherein each of

the at | east two electrlca ductlve S ort.ing nenbers is de of
one of phosphor 4 4% QQ§%§I$§ %BﬁpBPSlgﬁgnFPtéﬁF&nF&dp&&Jaq 90. The

P bers p'e%é‘iemeidlm awpaeucszﬁwge%‘%asnahBeFE'n‘%%%'t't E ol LECH
"n sach saBidr OURG eHor Y e pogt (ToRealel SeergsAee ?QQL?LZL' <3 i’z“ The
D fer s p'f%é‘d%&%%oggée&taogée?%‘f%?' At e""é%g?ht 3° 5;%2%@#9 g R 1
PPl tde nEGShBorsRea R e e Toh ki B ot §%§%a 3 Tonst two
for m ench & support? Lﬁ%%é&“e ﬂo{%f""*#ﬁ%@%*?%%% e Y A
wher ei n eacg?t 934, b 19 Al 'éng@dﬂngiraog@gng ﬁaaage&babo&egt £12%

V|scoelas¥?
) each other. Hereafter, the two magnets 305a and 305b are

10 collectively called magnets 305. Together with the driving
coils 304, the magnets 305 form a magnetic circuit for
- generating magnetic force in the focusing direction and the
tracking direction. The yoke 317 is fixed onto the optical
base.
15 | In this specification, a direction that is
perpendicular to both the tracking direction and the focusing
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
2¢ enclosure 301 are placed in almost the same position as, in
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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19 February 2004 1 15. The optical pickup of Caim12, 2 wherein the at
Least two types of nenbers are a netal 3 nenber and an ingyl-at.i ﬂﬁﬂper,
and 4 wherein the netal nenber and the insul ating nmenber égg%éhggflndrical,
and at |east two netal nenbers and at | east 6 one insulating nenber are
alternatively and coaxially |layered ? to form each supporting nenber. 16.
The optical pickup of daim1l1l2, 2 wherein the plurality of supporting

mb include 3. at, | t f su ti h 4
i 1 or ont R0 SLET ol <ERapB" THE S0t Cae b AT of -G 31 T 1373268 ei
the pl ity of i incl t least t .

Suppor L1 nG TARIS TRAL RG e Broce ebotrine B W v s AR gten, .
tical pick f daiml, 2 I t f i : d
The 5 secGHitt TMET T8, cORett 88 E0CRCH oF TR BC IShot T i oY DLy 8l |y
ducti ti b I j QbntS,: 2. ; j t
of "cach SORRA [ B RAHLaHeEaoY CRar "Badh ol FCal Ty CORUAt g6

ti nb has . [ : t 1 £ p th
el 5 bel ORGP S REbFTATy 300470 RE PTG OB on ond 116 2econd
D o ol oy i, S FAOPAE OB PR LR LAfLEl Fok8arl Bl ddad 4!

portion o@négkﬁn%uppor I I'S enbe into the first nmenber to

connect the %%pggé%%e&%ﬁbtt I@ﬁggi LRhwaERher 1 %%uﬁ']g]e. opti cal

pi ckup of &% conpri si ng driving neans t as two driving

coils that 3 generTaiteedfaol rd'v)’ir‘k‘? 4L LPi HOs RN e; hhe AN eelinge i is d o 4

focusing directionand a tracking direction, 5 wherein the two driving

colls are Rastid,aned IdhdfesOeLi g6t Mepbel b 3RoFBPLOKARIAIS Lent Mal
portion in a iTection perpendicular to: (a) a direction of an optical
axip of the. abjeotivgdiensse AW {H) vartongit Yyekbpabndiieet o®tained by
vertically cutting the present optical pickup 300 along the
line A-A' in FIG. 27. As shown in .the figure, the movable
enclosure 301 contains the light emitting/receiving component
substrate 306, onto which the semiconductor laser and the
15 photodetector are integrated. A first reflecting surface 310
is positioned in an optical path of a laser beam emitted by
the semiconductor laser. The first reflecting surface 310
has a reflecting hologram region 308, which is formed through
etching or a resin molding process. The first reflecting
z0 surface 310 and the objective leiis 313 acre integrally molded
as an objective-lens/hologram component 314, which is molded
out of transparent materials such as resins and is fitted
into the movable enclosure 301.
Optical components are positioned and fixed inside
25 the movable enclosure 301 so as to move a laser beam emitted

by the semiconductor laser as follows. A second reflecting

surface 311 is positioned in parallel to the first reflecting
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9 of the supporting nenbers. 1 21. The optical pickup of Caim2o0. 2

wherein out of the plurality of supporting menbers, 3 at |@asgdnf2
supporting nmenbers are electrically conductive, 4 mherein1the S%t?a??%y of

supporting nmenbers are positioned symetrically with respect to a position

at which 6 the driving coils are positioned) with a nunber of supporting 68

19 February 2004 7 nenbers on each side of the position being the sane, and

8 wherein on each _si de %L the positjon, at Lea§ Xrgﬁof 9 the at |east six
o]

el ectri caPRyTé6fRddcti P& Sughdt i?&Fh@%be?%tﬁooa:Eﬁp £P5n8§38 oser to the
Gpiving obs than oufer 14 supporting metber . 4225, The ogll galpichup o
reans el Desce ) L5 suiaced il ehyrellecta el asst beames e by (e
purface Touhichycell eels the Laver, beamodhieh hes, beenr ellegheduy (he
anUgine,sooond, supt geeatechy g dhel hersinbe litstemibers Lyt bee
| gser, andghecel fot el bob UL 3Ceen sl et g ol o9Lem 2ot gotan.
o) ot e by AN eSLChR ARd T e Ade fol)aohion gei pggam
0120t S8 0p g B o HA, 0N L IS S8 Yegmiu spbean 10 have,
manyf act uri ng, an3epti £aL BLEKUB: 140G 2 ORHLYp IR J KA A e
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.

13 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

the second reflecting surface 311, the principal ray ¢i the

(3
<y

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
235 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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3 a first nenber that carries optical conmponents, which include (a) a
sem conduct or Laser conponent that emts 5 a | aser beam é?@004
objective lens that focuses the | aser beamonto an optical recor
medi um a second nmenber: and 8 a plurality of supporting nenbers that
connect the 9 first nenber with the second nenber in a manner. that all ows
|0~ the first member to nove, |1 the nethod including: 12 a supporting
menber positioni.n stgp for ti ng.l3.at .Lea I .Su £y mber s
bet ween tﬁb f PP éhdqgggthggéeg%ndoggﬁﬁs EPt% %?ggﬁﬁhﬁbeﬁygnd t he
second nmenber bein p05|t|oneﬁ ;g e e nterval; and a
supportin AHETDE- %gﬁnégi g st%ﬁf gnﬁgé Q gi?'each supporting nenber

to the first nmb t -
Substant{ |y uni F87 o SEFEsS S & o s%‘&%‘ﬁt R N
24. Th t hod t t

are 3 ol CRPRLER Py Scattiar e ?ﬁ@*%@?@?ﬁ%ﬁ%‘*‘%ﬁ%ﬁ’#?#é’%n{?% s

congeCt | Nge Rt eR1 Lagall Fediay 2045 conbpl nsp 25 5L6Ral 06 ssakdering at

| ea®s one suppo er to at least one of the |rst

rember angd,LBg.L 399ONd RN e Aa Tty R PR 0L o6 BYM 23 rérabeRaip Lhe

supportlnauﬁé cohnect|n Step 3 contains a step connecting at” | east

one end gxg fgﬁgaﬁi §8§EBH 'f%%m@?fdber{ rﬁeaafl}%%ePﬂécﬂn%h@u?:'fééé Aepher and

t he seco ul'travi ol et rdening resins 26. The net hod of

Gaire 23p,2 M?E?betwer@%ﬂw el MEYTDRI .\ CANMESH | Pile SHEBL 3dEBEALES o

step for connécting at | east one end of each 4 supportihng nenber to at

| east one,of %bghvéﬁtt RO cRid iRy T HRSsHMh tTeshes £ ravééngogxfl ked ghass.

127. A netho manu cturlng an opti cal plckup, the optical pickup
' nq udi n ?uf“nfbéﬁ&x Tenher ckhaly Gay rd %@ﬁﬂr{&% e ELIPOAEHESLi BRI Ehghal,

|nc ude a sem conductor | aser conponent at emts a S |laser beam and

(b) an obj e&fé&@lhgnérkbat dbeewsesnt he draser fhdeam Dnforaat opti cal
recordi ng medi um a second nenber; and 8 a plurality of supporting

nmenbers thatoc@enesighhe.9 first menber with.the second member in‘a manner
that allows

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 wnich reflect and
) diffract the return beam. The reflecting hologram region 308

has a wavefront converting function (i.e., lens effect) so as

W—— co—provide a different focal disrance to a positive iirso=

order diffracted light and a negative first-order diffracted
light which are diffracted by the same hoiogram subregion.
The reflecting hologram region 308 also has a curve pattern
which is determined in consideration of incident angle

23 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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10 the first nmenber to nove, 11 the nethod including: 71 19 February 2004

12 a plate processing step for processing two 13 electric hve
plates to formtwo structural nmenbers ?4 that have a shad?%ﬁ%ﬁﬁﬂggﬁgﬁity

of supporting nmenbers linked IS to an outer part of each conductive plate;
and 16 a first nmenber formng step for having the two 17 structural.
menbers held so that a predeterm ned positional 19 relationship between the
two structural nenbers c

monbor G GFSERAO| PG Lemesr STl THfe Sota e J0ad pag SFR. e TITS
Tethod of G ai m 2950 aPEn8RoH R PUBIRG 8 Yoo Rt B <t chodor removing
ST ot ur Y obRF CESERE Nos G EeEs (A5 oWl i B4t Fefber PP mg
o1 on THFLTERIRBF ShoLPERONPAG S BpEEHos CUNOnCRrS TR ot Ao PPEL |
Tethod oA H S S hRaF B - EnE e P B i Xt ot R AT 3
C T ot ur S RRATRA S, 3535 TRECREPReD ol SraoR 2y A N 804
Bl cctr§ oSy RURUORT 1 UGt SOUF b2 F By Ar The T BOTUral menDer o 5o,

The net h%gfggrﬁ%e:gei&o f%%g;ggﬁaehegmv | ¢ie RLAGERSI RO S LR Uegnes,

i ncl udes ( m ng béndi ng process on porrlons 0
R L L T
fiﬁft 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.

13 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

20 photodetectors 315a-315d on 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. In
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
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3 nenber and the second nenber are sinultaneously nolded out of 4 resins in

a manner that the predeterm ned portions of the 5 pl urallt.pg,ﬁ% ng&i ng

menbers are enbedded in the first 6 menber and the second ne

/ Ng/ NOz/ NOz/ Ng/ NT/ N y-/ N] / NT/ N@ N

-/ N7/ NN&JIT/ N-/ N@ N NWI/ NyWG N @ N@ N&- / Ny D@ N&@ N&- / NWj/ NDg/ N\W@ N&@ N-/ N/ N
-IN-/N

/ Nu- /N-/I\VI\VI\VI\Uzll\l/N7/Np/Nz/|\l/ND/|\l/|\l/|\l/|\l8J I\l/l\lvv/ql\%/Nz/NS/Nzll\slyll\_levzll\l/N

/ ND/ NsJy/ Re8LIWRl ENARE m'rf‘Z/q{m Npeen oota base Ssults of

ned
R e i e i sl o
Z
ool cal cuF St oa] caFes] caf o Ca] Sk R s R R felaL ?a%]CE‘L]CiL]CiL]C
el sl ol ) o
S e
42555666A%{%%’62‘7P7 28 §88§%§9 J-J J q’% ch?%g] igé? J8a ca] ca] ca]

o3l gl oo ealcal colga calen calolsel el o4 o Cazlf@é?é‘l:ﬁﬂcalﬁél cal cal cal

D <L<<<g<==Y>>>27?/
] ca] ca]l cal]’f(’:%]‘c‘aﬁ%g Féa?%?]acé] c%aég %z% cal %cé]m%%&%gg%ﬁg%%g%gg%gg] g:} g:} g:
11d CCCDDD:EED?EEEEEEF#MF?FSFquHHHI | ZK\ KLLL! LVL} xsni d_Z] ] ca] ca] ca]ca]ca] c
a] ca] ca] ca}¥%4fta] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]calc

hateaicotco HEHRECRERERTAR BT el e
Y Z
] gg] gg] g;}‘i@ %cgﬁ‘c % ]!:J Qf{ M]{ca] cai calpgyoj cal ca] cai ca] ca%%(g]\fac{g]\{%ﬁ%g]gca] c!a
ol Z77[y
][ ]:Oaﬁé S/?]X]:?%][Cf%ﬁg‘\gg g] 8? ]&%% ARAN 3 O}wfgrﬁrd f]b] cz?]u(%k]%a]%a] %%‘] C%.]]-%Zt]: ch] cajc
a] ca] cal C%]pcggggéﬁg % ab@@] el calcalsal ¢al al caleadon) caleatsplsa!l 3_

aa%bebbbb2c4ct cUdddeee| wr mhc”™Y] ca] ca] ca] ca] ca] cal ca]

gk
el el RO s il o el ot

5 kKOl da] i\"@“é%ﬁfw daZhbea] 62] eahealicalicrlsca] ealses] cad cid cadtca] ca] cal ca] ca
ajca

] calcalc ca]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! +m mmm ni nnnoTooooooppKpp
PPPU8aKAGfed 44 Fy } X6Nh8e Zh] Calha] edkealicalstppoaltdalc ajadiesd CH]Taj<a] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]cal rssPssss(t\tttuu.vGv}vv
VVV ((WHWZ WG XX oo VY XA g1 L2 XkeaheoalVsdahed] ddjnes).ca]lajead walica] ca] cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca! "y\yyy
zHzz72272{3{d{Vd S&| x} 3+ ohKEY} xbRri ¢ rBskrd] cakdakdajpdalvl cH]Tdlam] e ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!

79F( * 1@ 2t @) xsppor Z1 hgahembeapc dP3aldabeansalbed] da de 13 &ijgttal cal ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca! ao$<?Q-471l 7r { vql b] X] ca]
cal}ca] calma]aty aa) caf Cal B} CRECAICAEsaPTa] 68| €8] ¢&] Calria v Ta [T Td]
] c~a] ca] ca] ca] ca] ca] caI D dEK\ 8quC}xsn| d_Z]]ca]ca]ca]ca]ca]l ca] cal ca] ca] cajc
a] ca] ca] qama]oed tidra] caltapealFhg] é&]ﬂé’&]rcﬁ]fcé}\@a]e & T Il APL1I Y>
z) hM xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca]ca]calc
a] cg/] cal crrm]rmt]a%m] 3:%14 c%l}l@ai g@a}DéS ééf]'aﬁé}l’wa]?f F}’(aé‘]cn‘-‘]“&"gr ‘J J Joal cal cal

wr mhc” ca] calca]ca]ca]calca]ca]ca]ca c"a ca aj ca

h) Ca] Calictja 4h] b 4 L8] O] Ea)Ea! AMRGHOR) SERPQ PP ] L4l ca] cal
ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca) ca].calca]ca l.ca al ca
ca]I i OLlI !]:R@!S 3%]'%?‘ lﬁﬁ-éf;\bﬁfl]]c%t ‘é‘aiéa BaPeapes Ela%é,fﬁ“}“@%%] gg]ﬁﬁ] é”]d’]ctg‘!a ce] @Jac]%c!a] c!a

ca] ca] ca] ca] ca] ca]ca]ca]calca calvEJVO ch a
cafval calouj% ] 6] cHfoa] LT CA] ¢4] S48 Caf Ca ] (AT VT Cal L G A cal ca
]calcalcalcalca]calcal' S E
JSGWN G x 91 17 ekl 2 eat c‘giEﬁ]:Eaf’E‘a] 04 Ehpc8PEAfad) PR %] ca] ca] ca] ¢
aJ ca] ca] ca] ca] ca] ca]ca]ca]ca % %ca ] cal 9t g
73w nhc™Y] ] ca] ca]’d ETH c%Pﬂaa BaPtafEafesd) ngca%‘gﬁ] OR[ESPEaPEETUR] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 7hRO
$, ftuzupkfa\ W ca] ca] ca] ca] ca] ca] ca] ca] c&@ ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca]
ca] cfa] cMa] ca] ca] ca] ca] ca]ca]ca] ca]calcal Y\ | *;
PS] j k~NP| wr mhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! xc9; CEFRVYZabcf gj kz{7
$a} xsnid_Z]]]ca]ca] ca]ca]ca] ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calca




TT| wmhc”Y] ] ] ca] ca] ca] ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca]ca] ca]ca]ca]calca]ca]c
a)J ca] ca] ca] ca] ca] ca]ca]ca] ca] ca] ca] ca! TUV>VW XXXXXXYYY 2004
Z! ZI ZIZ[ '\ #1NB (ANNANAN ) e }xsnid_ Z]]]]ca]ca]ca]ca]ca]carca C ca]ca]ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]cale "~ aRama

]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caujjII

<l "1 fIwlLILlImm n>nnnnooo g +stttt n ] lcalca LG8l ¢ c al ca

¥ f?% f?% fﬁ]jﬁﬂé‘é]xsgaﬁ cz]'%%‘]’@]% %&% L3Afta %g égéi é}ecsa % &al’ a‘}%é] ca
zz

g:} g:% glofﬁ]'lf} y %/’gy%oﬂﬁa'?%'éﬁ }%}% X N%% Ea]ggz?] ]O]O} éag]]tca] cg] &g% g:} g:}
kX9 A

a] ca] ca] cé]léa]a@% ¢a }'ﬁ ¥ qclc %‘f% ‘]Q%L?gg]cgleﬂ% k%%%ﬁ%?}]zlgﬁlgﬁ} IC?] gﬂog

e ol capearentc sl %@La%%éaf@gﬁ ceherdgel 5| sabegiacha sgealeal co

0%& 0)- ){e 3| t % 8fa rﬁlgof/n& 1468 1190@1&&2‘ pXﬂE }Q%‘éc@l@éf &10% & (

-LP 10% &e

; 10%8 (191008 % #10%@% Qi WIRE A6« THOV Sl hine BA% Fel k' ch0A & (

L( 1109
i e mﬁ%‘%ﬁr@ag%gi ¢ (g B AR S O
ot SRR A e e et
(i/%%;/&&(§) spe ib;lpélﬁ}/ &\?sé%ﬂé% (J)ngﬁ\ M led igihoser S8 10568 ()- .
T00) 1 ERH Bl et M SbrM 1 MR s fhdond reﬂs&t; I 10%E()

;Y4 %d0% . 'Y4 %40%

ngg;ﬁ (1%@; SO L oA0sg ey MOOMRLL) T 1008 43 ! o001 ()

LONVE () s m{gyggﬁ/ﬁ{? (Lr%thmt( vt SLORHR LS I ONRME § ) mapibe/ £40Mkd
109 () iﬁké&?é@@y(ko X@lQ%W&eGhthih%Q%M&Hérlb@(dptlcal 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.

20 Also, the number of such reflecting sufiaces is not iimited
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

23 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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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 monclithic manner, or the
semiconductor laser 312 and the photodetector substrate 315
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.

" The semiconductor laser ‘312 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
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 ocptical
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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
Za reproduction cain be performed without the HE maltiplexiiyg
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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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 32la 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
"~ 20 - these plates 312a-312b to remove predetermined porticns 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‘oﬁ the side of the movable enclosure 301 usiné 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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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
2r: ‘meiber 322b is placed on the side molds,. and then a top mold
(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 iﬁsert molding process isrperforméd

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

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
i the driving coil 304, and as signal lines for detection

signals from the photodetectoer 315.

20 ‘Following this, viscoelastic materials (not stiowa—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 supportlng 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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with the lower member 322a and the upper member 322b being
fixed with the molds during the molding process. As a
result, a process to connect 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.

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 - possible. ST e e
(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

positioned onto the optical base. However, the present

to
[9]]

optical pickup may alternatively have a construction of the

so-called "moving-magnet type actuator" for which driving
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supporting member dces 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 composed or a
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 pe

suppressed to some extent even when a base portion of at
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S KC 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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an optical recording medium;
a first member for carrying at least the semiconductor

laser and the objective lens;

a second member; and

10 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

15 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 membexrs that are electrically

conductive,

20 . wherein the at 1least two
members include electrically conductive

electrically conductive
supporting
supporting members that function as lines to conduct power

. to the semiconductor laser, and
wherein the supporting members that function as the
25 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

30 base portion of at least one supperting member 1is present

and

wherein the concave is filled with a damping material
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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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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

wherein the plurality of concaves are filled with at

8 least two tvpes of damping materials that have different

9 viscoelasticity.

1 9. The optical pickup of Claim 1,
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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.
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 c¢f a damping

3 material that has viscoelasticity.
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3 at least two types of supporting members that have dlfferent
4 cross-sectional shapes.
1 17. The optical pickup of Claim 12,

wherein the plurality of supporting members include

to

3 at least two types of supporting members that have cross

* " sections of different sizes.

The optical pickup of Claim 1,

1 18.

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
i is embedded into the first member to connect the supporting

) 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 cbjective 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

93 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 cf 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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22. The optical pickup of Claim 1,

wherein the first member further contains:

a first reflecting means that has a first surface
which reflects a laser beam emitted by the semiconductor
laser; and |

| a second reflecting means that has a second sgrface
which reflects the laser beam, which has been reflected by
the first surface, toward the objective lens, and

wherein the first surface and the second surface are

parallel
wherein the first member  further contains a
' photodetector, which is positioned apart from the

semiconductor laser and
wherein the first surface has a reflecting hologram

region,

wherein the second surface also reflects a return beam
which has been reflected by the recording medium, and

wherein the reflecting hologram region receives the

return bema reflected by the second surface, and diffracts
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A method for manufacturing an optical pickup, the

1 23.

2 cptical 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 facuses the

laser beam onto an optical recording medium;

. a second member; and

8 a plurality of supporting members that connect the

9 first member with the sécond member in a manner that allows
10 the first member fo 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 |
Te being positioned at a predetermined ‘interval; and
£ 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 cf supporting members are

3 electrically conductive and

4 wherein the supporting member connecting step
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i 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 whe ein 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

S second member, using melted glass.

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

- cotical 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 coptical 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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first member and the second wenber, in predetermined portions

21 of the plurality of supporting members.

1 28> The method of Claim 27, further including a removing
2 step for removing unnecessary portions, which include'the
3 ocuter part, from each of the two structural members, the
4 removing step following the first member forming step.

1 29. The method of Claim 27, further including an optical
2 component positioning step for positioning the optical

} components into the first member, which has been formed in
4 the first member forming step.
1 30. The method of Claim 27,
pi wherein in the plate processing step, etching is
K performed on the two electrically conductive plates to form
4 the two structural members.

1 31. The method of Claim 27,
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wherein in the plate processing step, presswork is
perfcrmed on the two electrically conductive plates to form

the two structural memkers.

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

merbers.

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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