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Description of Related Art:

Disc-like optical recording media including optical discs
and. magneto-optic discs have been proposed as information
signal recording media, and optical pickups for writing and/or.
reading information signal into and/or from such disc-like
optical recording media, have also been proposed. Such a
disc-like optical recording medium comprises a clear substrate
made of a clear material such as polycarbonate, and a signal
recording layer formed, by coating, on one of the main sides
of the clear substrate. |

FIG. 1 is an axial-sectional view showing the
construction of such a conventional optical pickup. As
shown, the optical pickup typically cgmprises a frame 201,
and a semiconductor laser 202 as a light source and a
photodetector 207 provided inside the frame 201. A light
beam generated by the semiconductor laser 202 travels

through a beam splitter 203 and a collimator lens 204, and

HEBNVVENTHAY of a clear material such

ranme



-2- then it is incident upon an objective | ens 205. This objective lens 205"
S m)vabl)( supported by a biaxial actuator 206 supported on a support plate
210 nmounted on the frame 201. . The | aser beaminci dent upon the

obj ectd ve | ens 205 is focused, by the objective |lens 205, onto a signal
recording surface of the disc-like optical recording nedium At this tine,
the |l aser beamis first incident ‘upon t4dre clear substrate of the disc-Iike

optical recorgieR0imeslijHBi dRAPS A otmra%%fi%ei@é 93n sSPOSL T At s20% ;EQGW@d
onto the signal recording surface being fhe surface of a signal fecording

| ayer. The oleast i2@®5| ¢ns nR@Bablynsugpp dntetdhebpi axitaladiaiuatoctualosd 206

al ways focus the | aser beamonto a position on the signal recordi n% surface
wher e i nf or nétiRRPEleghan assupppEt pdate dkd) mounnted on theyframeoc2al.

recordi ng track. e rrecording track Js spirally formed on the mgjpn_side of
the disc-like opt }E‘A‘% lPéEBrBF%{P idfidant Spoy the ohjectivey °'b’bt#€§| is
recordi ng nmed FUR 1.0 | i i n ead rom i.ne spot
of the Iaserqlgga@ﬁ]efdéc&ggg%gy%tﬁeewgg}'gcf?%_?ggé gégfi 8 Siaénr‘ﬁie l{e_e?sée?r&lgl_ m
focused ontosuli€agegod thecdidcnbike!rdpieal Srovel fitgdmedimUnt AQf thight
or polarizing directioncorrespondingly to the information signal recorded
there on thetétingpathe desedi bgasuisabigst dmeidemitecepoa biyetdleaxi gnbistrate

recordi ng surface, and refurns fo the objective | ens 205. The reflected
|ight beam f pérﬁhﬁéf‘isﬁCgAaier%ewonlngeear#yes medium, PAssEhthtRnsh) e ive

lens 205, COlcllgg?tscﬁbgﬁjﬁe and focused onto the signal recording surface
being the surface of a signal recording layer. The objective
lens 205 is moved by the biaxial actuator 206 to always focus
the laser beam onto a position on the-signal recording surface
where information signal is to be recorded, that is to say,
onto a recording track. The recording track is spirally formed
on the main side of the disc-like optical recording medium.

' In the disc-like optical recording medium, information
signal is written or read at or from the spot of the laser beam
focused by the objective lens 205.

The laser beam focused onto the signal recording surface
is modulated in amount of light or polafizing direction
correspondingly to the information signal recorded there on
the signal recording surface, and re:i'lected by the signal
recording surface, and returns to the objective lens 205.

The reflected light beam from the signal recording

surface travels through the objective lens 205, collimator lens



-3- 204 and beamsplitter 203, and then it is incident upon a photodetector
207. The photodetector 207 is a |light detection elenment |ike a photodi ode.
It detects the reflected | aser beam comng fromthe disc-1ike optical
recordi ng nmedi um through the object |ens 205, and converts it to an

el ectrical signal. The information sigggL recorded in the disc-like optical
recordi ng nediumis reproduced based on“the electrical signal output from

the photodet ogprag@7beam spift@erb298d amd héhedl et ikCahcbd@ngl ugeh vered
fromthe photodetector 207, there will be generated a focus error signal

i ndi cative ofpheo tahidet tevde rb20Wee T ke ploatoode tevaolri 207 iseanbifgddud etie dti otmhe
obj ective lens 205 and the signal. recording surface in_the direction of the
optical axiscdement biked photodiedens It drtects thaireflected lgisgipeam

i ndicative of a distance tween the |ight beam focused spet. and,the
Fecor di ng tr S0R e A BRe EFledikengBlip ot ding mERLr AL PER R, o
the disc-1i k?hepbbﬁébﬁfﬁﬁp{ 4G9, Hu%nly]é*l‘%s bita%ahna%rlf'é‘iﬂrcazioﬁigﬁﬁl.
controll ed based on these focus and tracking error signals to nove t-he
obj ective | emhe0nfoimlatéanh gifgridle pecorded gnal stlie désuckke oopeical
Optical recording nedia of the above-nentioned disc-like type and having a
hi gher densi rgcotdingomeskiusn isstepmeoduecdrbianed handhseehe dtrigadesi gmal t hus
are under research and devel pqg_ for use ﬁs auxiliary storage units for

|

computers, af&tRYdilFodRdng 8 SCtPELN Gi ng nedi a.

Also, based on the electrical signal delivered from the
photodetector 207, there will be generated a focus error
signal indicative of a distance between a spot of the light
beam focused by the objective lens 205 and the signal
recording surface in the direction of the optical axis of the
objective lens 205, and a tracking error signal indicative of
a distance between the light beam-focused spot and the
recording track on the signal recording surface in the radial
direction of the disc-like optical recording medium. The
biaxial actuator 206.is controlled based on these focus and
tracking error signals to move the objective lens 205 until
each of the error signals is reduced to zero.

Optical recording media of the above-mentioned disc-like
type and having a higher density (;f information signal
recording have been demanded and thus are under research
and development for use as auxiliary storage units for

computers, and audio and video signal recording media.



-4- For witing and reading information.signal into and/or froma

di sc-li ke optical recording nedi um having thus a high capability of
recordi ng, the objective |lens 205 should be designed to have a | arger NA
(nunerical aperture) and the |ight source should be made to generate a

i ght beam of a shorter wavel ength to cgduce the size of a focused spot of
the |light beamon the disc-like optical recording nedi um Wth a

| arger NA of the dtyecwiritng rend0feadiovgeviarfornhetiod aigmnads ihto shdioof
the objective lens 205 in_relation to the_ ;. disc-like _optical _recordin
medi um for fnomkmedisardikei optinalyresording madivgyhaving thusna um

and for defocusing.af the.light beamqn the nedi.um w || smaller, Wth
t he consequen%aep?ﬂhﬁtyt 9% Eﬁq‘f‘f'f & ttg'e\/vr‘??be%ﬂaer dE&s r#@?nﬁnﬁiodﬁds%ﬁal
into the discgli tica cQr qi ' ' e y\/r@at

obj ective | enqsé%@lés)‘ge*v\g P%Q?eﬁat ?gge?gﬁlt%gt%‘llglcqﬁiegk‘é §§'tg?<t:§ © r eco(rid?ﬁa
medi um a mvthrtoabu&!eer rshd il V¢ | mladee 1) gEenéintieha |light beam f ecuged
onto the signal recording surface, and have an influence on an RF out put
which is an edlattercwawilgngthoto piaddeethehsinhafodefecused29pot laf the
wave-front aberration, a third-ordgr, comatic aberrgtion prevails. The
third-order ddgltiReaBepRatholiger llﬁcdreetmkéepﬁrgmgdp@ﬁaﬁn%o the NA of

the obj ective | engygnb f patbey il 00 on AL Pk 49 21032 REWEADH) Ea "

the disc-1ike opt rng e
allowances for skew of the objective lens 205 in relation to

the disc-like optical recording medium, for thickness
nonuniformity of the clear substrate in the medium, and for
defocusing of the light beam on the medium, will be smaller
with the consequence that it is difficult to write and read
information signal into the disc-like optical recording
medium.

For example, when the objective lens 205 skews in
relation to the disc-like optical recording medium, a
wave-front aberra-tion will take place in the light beam
focused onto the signal recording surface, and have an
influence on an RF output which is an electrical signal output
from the photodetector 207. In the wave-front aberration, a
third-order comatic aberration prevafls. The third-order
comatic aberration will take place in proportion to the NA of

the objective lens 205 to the third power, and also to the

skew angle of the disc-like optical recording medium to about



-5- the.first power. Therefore, the allowance for skew of the objective

l ens 205 is in inverse proportion to the-third power of the NA of the
objective lens, so that with a larger NA, the allowance becones snaller.
Therefvore, in the optical pickup, the nmounting angle of the biaxial _
actuator 206 in relation to the frame 281 incorporating the light source is
adj usted to keep the objective lens 205 fromskewng in relation to the

di sc-1i ke optthealfiretopdiver.nedhenefore, Thead]lowasgeh farnsketw ngfatigée, a
spherical adjusting mechani sm has_ been proposed whjch conﬁr .ses a spheri cal
convexity 208 RirGfay coleRhe dtksSoif o VEISEHPEPPOSLIRR to) dhgpthinid,§ ogmer he

on i i t he SLgRBr b1 sh7BEIEEH< Tamer i enRE kLt e st Mo BF
208 is fitte%l_l@%{éﬁ‘@t‘!‘”b | o file® sthalTég center of curvature of the spherical

convexity 208 is located at a position on the optical axis of the objective
| ens 205 where t hgHaefoad,spettind dﬂnﬁclailgbiclbepmﬁhaenmaummgdahgm@ush t he
obj ective lens 205 skewed about the center of curvature will be |east off a
focused spot thiei chiasiall lastuadart 206 gin pelatipassde tthoudranhe 201

obj ective |l ens 205 not .ske\l\gg. . VWhen ad‘j: ust,i ng the nmoynting angl e of the
support pl at SREPFRHALLNG: i Hhet Jighd f$ARECD01S HAILSR, t0p] KEED21ENG s

pressed t O‘Naroci)}efl‘?i%ai'@n@éoﬁni‘%mt r}(fce%fﬂé)rin()frqutf@ﬁi é Sfe disc-like

optical recording medium.

To adjust such a mounting angle, a spherical adjusting
mechanism has been proposed which comprises a spherical
convexity 208 formed on the bottom of a support plate 210
abutting on the frame 201, and a spherical concavity 209
formed on the top of the frame 201 omn which the suppoft
plate 210 abuts and in which the spherical convexity 208 is
fitted, as shown in FIG. 1. The center of curvature of the
spherical convexity'2'08 is located at a position on the optical
axis of the objective lens 205 where the focused spot of the
light beam having passed through the objective lens 205
skewed about the center of curvature will be least off a
focused spot which would be when the light beam passes
through the objective lens 205 not skew;!ed.

When adjusting the mounting angle of the support plate
210 in relation to the frame 201, the support plate 210 is

pressed toward the frame 201 under the action of an resilient



-6- nmenber like a spring, and turned along the spherical concavity 209 :
with the spherical convexity 208 kept fitted in the spherical concavity

2009. After conpletion of the adjustnment of the nounting angle of the
suppor't plate 210 with respect to the frane 201, the support plate 210 is
fixed to the frame 201 with a screw or-é-he |ike. FIG ‘2 is a side

el evation showi ng the constructign of anqther conventional optical pickup.
As seen, theIR§ nolike (3 qgdriag.21andn tHaedp alengortheo sphgsical ne

support -plate 210 nearl t its.center. .This is angther sl utig@n,. having
been propos_e(f“dﬁlc?‘é’rtyt g)ba_?gjvﬁg‘?l ttﬁg %ﬁfiﬁf’r‘h@ ﬁﬂé'lveexgl?yt ﬁ@sbgﬁfﬁaﬁqéﬁﬁu’aﬂ or
206. I n S ony, i ARNtin € o3 i:AG Meghani sm.
t he support H]taét esgﬁgqﬁggpa%s‘ﬁlg%%f{@screw'2139%%gancggljiﬂ§%ﬂi1%gl ggge%?LZ
- provided in eiusttheantd ¢ hethd haovatdngr ampdet iofelthie shgpEeit plaes 2art
screw 213 and adjusting screw 212.are driven in the frane 201. Also a
conpr essi on gpitingesp4citstprtdne deanbet2bn theestpporofpldte 2udhdst fisadw

213 and the support, pl at 10., The conpression_spring 214 presses the

support plat &028e £5 "d%ﬂﬁe“flrt nd SE5¢ OTithe {iked with an arrow a in
FIG 2. The head t he.adp ust kng t { Dl age
210. By adjusti ng?hiead rllgvgn§i@d%§t ﬁfﬁgmoeg;%} %‘?’? %%ggggr g\gvngggﬁ)?ﬁottﬁe&# rame

201, the suma%rathr@rabenmtiisntaqrag'di@ao?tickh@.riAi@eseéL&, 3he PPAMA @O Wi th
an arrow b in FIG 2 and thus the Skew o
is ridged at 211 on the top thereof to support the support
plate 210 nearly at its center. This is another solution
having been proposed by far to adjust the mounting angle of
the biaxial actuator 206.

In this second conventional mounting-angle adjusting
mechanism, the support plafc 210 has a support screw 213 and
an adjusting screw 212 provided in one end and the other end,
respectively, thereof. The support screw 213 and adjusting
screw 212 are driven in the frame 201. Also a compression
spring 214 is provided between the head of the support screw
213 and the support plate 210. The compression spring 214
presses the support plate 210 toward the frame 201 as
indicated with an arrow a in FIG. 2. The head of the
adjusting screw 212 abuts on the sd”lﬁport plate 210. By
adjusting the driven depth of the adjusting.screw 212 in the
frame 201, the support plate 210 is turned about the ridge 211

as indicated with an arrow b in FIG. 2 and thus the skew of



-7- the.support plate 210 in relatjon.to the frame 201 is-adjusted. .+
However, the optical pickup having the above-nentioned spherical adjusting
mechani sm’i s di sadvant ageous i-n that the thickness of the optical pickup
cannot. be reduced, that is to say, the optical pickup cannot be desi gned
more conpact in the optical-axial dirgetion of the objective lens 205. This
i s because for a reduced 'thickness of the-optical pickup, the spherical
convexity 20&Hwsuppdre plypotied iat réhetibat 66 ahesfriemet Doneid aldjuntbdl ow
and an erroneous radius of curvature, indicated wi-th an arrowr in FIG 1,
of the spherical dboweMary tlo@ptical pickup having ther nbessrmentioned

optical -axial_ direction.of the objective |ens, 205 Al so,.the aoptical

pi ckup havi ng’R "e"rﬁfdn?fihb-sﬁ’rfbgemgﬁﬁ’@é’[‘isﬁb isedisAf Cant28 GAPSHIR ﬁg‘astu or t
plate 210 is ried _en e f&tq | ' apt.a i 4N d.he area
of light projt}gfelﬂ%%nes?noghteﬁgo?“zon aﬁ}é%drléc_tg?gﬁja\fngtﬁeﬁggui%ﬁdd %ﬁg{nelts fo
perpendi cul arsdy, %he opitical ﬁi@l&ugfchﬁﬁo@bbécabh’?ghéﬂsm?&% c¥thpalke in

| arger. This is because the frame 201 shoul d have sonme portions thereof
used for recdihe ogptibel cdfiadt dige ¢ tiroaw ofl fh anab pegivet lens 20213 This is
Furthernore, the nounting-angl e adjusting nmechani smhas a problemthat the
angl e adj ust agaes® ber dgbnecdrrgdathinkngss afi shediopdieabnppekup, etheo

Wil cadse t rERGAGALaSBIN SRSt ASH B Ry Piegm RIAfHS G (e teEeTye
sides thereof from below and an erroneous radius of
curvature, indicated with an arrow r in FIG. 1, of the
spherical convexity 208 will result in an erroneouss:
optical-axial direction of the objective lens 205.

Also, the optical pickup having the mounting-angle
adjusting mechanism in which the support plate 210 is
supported on the ridge 211 is disadvantageous in that the area
"of light projection in the horizontal direction, namely, in a
plane perpendicular to the optical axis of the objective lens
205, will be larger. This is because the frame 201 should
have some portions thereof used for receiving the adjusting
screw 212 and support screw 213,

Furthermore, the mounting-angle adjusting mechanism has
a problem that the angle adjustment ca:; be done only around
one axial direction parallel to the ridge 211 and the spacing
of this pivot from the objective lens 205 will cause the

focused spot of the incoming light beam from the objective



-8- lens 205 to be largely off a desired position. SUMVARY OF THE
| NVENTI ON Accordingly, the present invention has an object to overc
t he above-.nenti oned drawbacks of the prior art by providing an optical
pi ckup, and an optical disc player incorporating the optical pickup, :
capabl & of an easy and good adj ust nent=%f- t he obj ective | ens skew, conpact -
in the optical-axial direction of. the objective | ens, and having a _
reduci ble light-projected area jn pl gne ,per.pendj cul ar to the optical

axi s. THE B 302 b‘bﬁ?écilaﬁ&ﬁi%é’a_fé.cﬂcaﬁluﬁﬂdb?i)‘}lﬁpovi di ng ‘an opti cal

pi ckup conpri§jy r kg PGage i hvention, a frane having a -
built-in | i'g‘h@?gm%gﬁaﬁ-fgg}%gt#@g%m:.-ob-.j.-ecti ve:lens driving .
mechani sm a suppdcot diglyiSielé egresehbe ihvamtiand Ko WanChobéct . to

obj ective lens driving nechanismis fixed, and a spherical adjusting
mechani sm | ocew ext ginet bkel abenal-nse witio ndd tdrawbpekisi € tleapHoapatt esly by
the objecting lens driving mechanism the support.plate for the objective

| ens dri vi ng prectiatingn poi nep ticwwdt epiicdiup heatudanenbyoptigad otischepdpiyeri cal

adj usting nmechanism the s ort,.plate heing fix aft.er adjusted,in
posi t1 on by ACATRPEAORE (s CRBRT BiCKRgy captg lreehath ST andgRad, ne
spher i cal adj st g, LRENGP S{ﬂés.oﬁéj%\é'{fjw?g e tsheskg%ﬁ,rabo £8¢ Ofint Nep e
obj ective lens,” an erroneous radius of curvature of t’he spheri.cal surface
of the spherigjicadisgidNdlirection of the objective lens, and having a

reducible light-projected area in a plane perpendicular to the
optical axis. '

The above object can be accomplished by providing an
optical pickup cémprising, according to the present invention,
a frame having a built-in light source, an objective lens, a
objective lens driving mechanism, a support plate installed on
the frame and _to.which the objective lens driving mechanism
is fixed, and a spherical adjusting mechanism located at the
lateral sides of the objective lens supported by the objecting
lens driving mechanism, the support plate for the objective
dens driving mechanism being mounted on the frame by meaﬂs
of the spherical adjusting mechanism, the support plate being
fixed after adjusted in position by turnjng along the spherical
adjusting mechanism. .

Since the spherical adjusting mechanism is provided at
the lateral sides of the objective lens, an erroneous radius of

curvature of the spherical surface of the spherical adjusting



-9- nechanism will not cause any positional error in.the optical-axial .
direction of the objective lens, and a posi-tional error in a direction ..
perpendi cul ar to the optical -axis of the objective lens, if any, can be
absorbed by adjusting the fixed position of the objective | ens driving
mechanismrelative to the support platg_for the objective |lens driving
nmechani sm BRI EF DESCRI PTI ON OF THE W NGS " These objects and other. .z
obj ects, feamecdsamisin adwill aget otause pargenpositiemialonenidt HecogRemore
apparent fromthe follow ng detail ed description.of the preferred

enbodi nent s eptigad-pxdab direeston; of thecpbisrtive deasajamdta gnositionmie .
acconpanyi ng_draw.ngs, Qf Jch: . FlLG, 1 _is -an ,axial-sectional view
showi ng t he®td tll”gc?t i‘ﬁﬁe\é\?l%fl REERsRALEUI 2, §p; ilé? 3P5Wﬁf axis of| the2 s

a side el evaiy \ t n t) ot bher 4¢ i,onal.. opt i cal
pi ckup; aé?f%fﬁ \iN%ggs 2&%‘5& %%&&iée%ﬂgﬁgﬁiﬁgbp héd‘ig%gﬁ%é 'e_oﬁ"f)‘? t he

optical pickposbiear dfMehtOobjectivesdens dYePin® mechanisht réldgve pHan
vi ew'showi ng the construction of the-optical pickup; - FIG b5 1s an
axi al - sect i oiled suipgvorthpwle tegfo héhepobjedtivieckans drivimkg Gnebhianiam expl oded

e o per spedb RIEE IRSeR P TINOR RH B R R A&y | o7 Preim e T
These objects and other objects, features and advantages
of the present intention will become more apparent from the
following detailed dpscription of the preferred embodiments
of the present invention when taken in conjunction with the
accompanying drawings, of which:
FIG. 1 is an axial-sectional view showing the
construction of a conventional optical pickup;
FIG. 2 is a side elevation showing the construction of
another conventional optical pickup;
FIG. 3 is a perspective view showing the construction of
the optical pickup according to the present invention;
FIG. 4 is a plan view showing the construction of the
optical pickup;
FIG. 5 is an axial-sectional view showing the optical
pickup; 4
FIG. 6 is an exploded perspective view showing the
construction of the optical pickup;

FIG. 7 is a perspective view showing the construction of



-10- an optical systemof the optical pickup; FIG 8 is an expl oded
per spectivye view show ng the construction of a biaxial actuator of the

optical pickup; FIG 9 is an axial-sectional view showing the
construction of an enbodi nent. of a spherical adjusting nechani smof the

- .-opti.cal pickup; FIG 10 is a front_yiew show ng the construction of
essential portions of the spherical aﬂ}%’sti ng mechani sm FIG 11 is a

pl an vi ew showi aptite! sysséemuedi the optieal pdskupi;al portions of the
spherical adjusti chani s I 12 is a plan vi.ew show ng angt her
exanpl o of the cobSGhudt oh 8R 1sapladed Parspdeliths ViEw: b SpaE che

adj usting mechan . ¢ 13: 1 leale - ' s ¥,8W show ng
the construction é?}‘:téoge{%?dblgeén%aolgj?%n oof%gﬁﬂgéggtﬁie?%gf?gg dsting
nmechani sm FI 81G.14 9 i sis ananaxiaXiagesd ¢ oalalvi e)&/e_v.ehoymamnt%:e the
construction of a third enbodi ment of the spherical adjusting nechanism
and FI G caitstruction afi ain- semb eodizhentevof slaowns plyerided cadgustiatg on
of a fourth enbodi nent of the spherjcal _ adjusting nmechani sm DETAILED
DESCRI PTI ON @reghgnpsmpfrihs epseepMPASKUD;  The present invention will be

described herei nai_.tlg. 10 is a front view showing the construction of

essential portions of the spherical adjusting meéhanism;

FIG. 11 is a plan view showing the construction of the
essential portions of the spherical adjusting mechanism;

FIG. 12 is a plan view showing another example of the
construction of the essential portions of the spherical
adjusting mechanism;

FIG. 13 is an axial-sectional view showing the
construction of a second embodiment of the spherical
adjusting mechanism;

FIG. 14 1is an axial-sectional view showing the
construction of a third embodiment of the spherical adjusting
mechanism; anti

FIG. 15 1is an axial-sectional view showing the

construction of a fourth embodiment of the spherical adjusting

.
E
z

mechanism.
DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The present invention will be described hereinafter



concerni ng-the foll ow ng:: (1) Types -~of: di sc-like-opti.cal recordiangy
medi a . (2) -Supporting:-the optical pickup-- ++(3) Construction of °

bi axi al actuator (objective |lens driving nmechani sm (4) Construction
of the spherical adjusting nechanism (5) Internal construction of the
franme - (6) Construction of the optildal -di-sc<pl ayer The. above wil |
be described herebelow in this order: = <31y Types of disc-Ilike :optical
recordi ng nedUpgcraing therfdlowings 5 . perspective view show ng the

construction of t opti cal. RiCl ordi,Ag. $q.t sent,.i.nvention. In

t hi s enbodi nent ok?? hg’i‘ﬁi’%geﬁ#‘ &#@égﬁ?%rﬁ’t?ggi gﬁflg%gﬁﬁgl %%t%ai s designed
for use with a fiygshy tyR8pYrtPREIGR oBitpCallBicRBHNg of a double side
structure forned Frsom t\/\gpdi sc’-?i ke ogt I cal 9r ecordi ng nmedi a di scs each of
whi ch conpri ses a(8leaConshtsticsicn made biaxigiol yerudwrat fobljsctiafe Oléngm i n
thi ckness and 120-mmin dianmeter and has a signal recording |ayer fornmed on
one of the ndmivingemesthamism) ear substrate, and which are attached to

each other by lamnatiqQn to a thick s of ,1.2 ‘and also with a second
tvne of optival (48 1Gomstrgtip ok iRe gphssiealia fidissinE Mo rbd IS Phayi ng
a clear substrate g)é) 1':&&?&1”&:6?& 31 LE- tih% fﬁﬁged to wite and/or

gl naﬁ | d/or of e

read i nfpr'mat I on nto an rom each se optical discs by
irradiating a | ases)be@@nis@riibeion of the optical disc player -12-

optical disc.
' The above will be described herebelow in this order:
(1) Types of disc-like optical recording medium

FIG. 5 is a perspective view showing the
construction of the optical pickup according to the present
invention. In this embodiment of the present invention, the
optical pickup is designed for use with a first ty.pe of optical
disc 101 being of a double side structure formed from two
disc-like optical recording media discs each of which
comprises a clear substrate made of a polycarbonate disc of
0.6 mm in thickness and 120 mm in diameter and has a signal
recording layer formed on one of the main sides of the clear
substrate, and which are attached to each other by lamination
to a thickness of 1.2 mm, and also w-ith a second type of
optical disc 102 being a disc-like opti"é.al recording medium
having a clear substrate of 1.2 mm in thickness. It is adapted

to write and/or read information signal into and/or from each

of these optical discs by irradiating a laser beam to the



The first type of optical disc 101 is designed for information signal wite
and read with-irradiation of a |aser beam having a first wavel ength of 635
nm (or 650 nm - t-hrough an objective |ens having an NA (nhunerical -aperture)
of 0.6. Informati-on signals are recorded along a recording track spirally
formed in the signal recording layer. 45 ~ The first type of optical

di sc 101 incl udes,, faQr exanple, a so-caFI ed "digital video disc (DvVD)"

(brand nane) °®§t¢&h@i§Ccommercial Iy avail abl e. The second type of
optical disc 102 conpr¢fes I syles Of | Vel j sC
O]E) 1.2 mmin thi ckngrs)sTgﬁdfgoﬁoﬁéﬁougmsP?\li%gﬁ%ﬁgr ,l(glngga Sl gl%;hl%aér g{:‘.’coprdi ng

layer formediffofm@t9bnt BeghBl 'witdeand reldd iRl isuRFatabs of a laser The
second type of optical disc 102 is designed for information signal wite

and read wit beiam adiaatingn af firstaswnaviedamgthaw f1g63a 5sesmnd(omyv656nghm of
780 nm through an objective | ens having an NA (nunmerical aperture) of 0.45.
Information EhEPBEE amcobdestierl lsmsnbayingcandNA (rumeripat Apgriwieded in
t he signal di 102

e, S0 BRGNS I ¥Stmarian sndlic st FRLeRARE iR S Uesoink

ZS;F‘;{;S a:[' %ggg‘rﬁi.raﬁﬁd forméPi1aHH €4ignbPr8cordihle W@E‘igc' ally N

the optical disc playerheofixstsitypd hefoppitéeal disc 101 includes, for
example, a so-called "digital video disc (DVD)" (brand name)
currently commercially available.

The second type of optical disc 102 comprises a
clear substrate made of a polycarbona't'e disc of 1.2 mm in
thickness and 80 or 120 mm in diameter, and a signal
recording layer formed on one of the main sides of the clear
substrate.

The second type of optical disc 102 is designed for
information signal write and read with irradiation of a laser
beam having a second wavelength__wo‘f 780 nm through an
objective lens having an NA (nume.fical aperture) of 0.45.
Information signals are recorded along a recording track
spirally formed in the signal recording layer.

The second type of optical disc 102 includes, for
example, a so-called "compact disc (CD)" (brand name), a
so-called "CD-ROM", and a so-called "CD-R", all

commercially available at present.



. pi.ckup, also according to the present invention, the first or second typ
of optical disc 101 or 102 is spun by a spindle notor 17 installed on a
chassis (not illustrated) as shown in FLG 7. The spindle notor 17 has a
drive shaft 42 on which a disc table 40 being a spinning drive is nounted.
The disc table 40 is fornmed to have a_ggqerally di sc-1i ke shape, and has

- provided nearly in the center thereof a~projection 41 having a general
shape of a truncated cone. Wen placed in position on the disc table 40,

the optical disc 101 i (¥ peiddie P G5tdy¥y %&girtieﬂn' ntﬁeCBBbék'wﬂ hol e
103 forned in the center thereof. Thus the optical disc 101 or 102 1s held
at the cent grickingr,calsbyatberdingecoi the 4iredentefihoemtione tips ifigkt dosc 101
or 102 is held on the disc table_ 40 and .si)un along, with the disc table 40
by the spingecomst diyperof optica] d&isfHok?ingrt h82ohs jsmmn hykapspindle

The optical pickup fanmprises.a frane 1 novabl rted, by a guide shaft
18 and suppgf?-?%gff ’fétaigep%s% ‘bﬁwléh§§g¥§ﬁ?|ﬁg?f%ﬁq%ﬁﬁa§ge)“{na@ shown
in FIG 4. | n r f dy 19, ar, . SPOS L. parall el
to each ot hgﬁ&'a%g g?lslg .gﬁ%gg?%‘?‘é’ﬁ %? oi? _hﬂelgf g% %‘?’Q’t‘ﬂeﬁcﬁ écpgagﬂe%&l

The frame lahd@ssé bide 40lbeeikd ia spnelinghdrive da shehhtd8. | TRENELsAt ed
and a support recess 15 in which the support shaft 19 is introduced, as

shown in Fl GabBe 48 ipvEmrmed to have a generally disc-like sbapegl amgl t he
gui de and suypport shaft, 18 and 19, tgefrarre 1 s noyed in g direction
toward and/ g,asamy\p tReatly nir cthe center thereof a projection 41

~having a general shape of a truncated cone. When placed in
position on the disc table 40, the optical disc 101 or 102 has
the projection 41 fitted in a chucking hole 103 formed in the
center thereof. Thus the optical disc 101 or 102 is held at
the center thereof by the projection 41. In effect, the optical
disc 101 or 102 is held on the disc table 40 and spun along
with the disc table 40 by the spindle motor 17.
(2) Supporting the optical pickup
The optical pickup comprises a frame 1 movably
supported by a guide shaft 18 ahd support shaft 19 disposed
on the chassis (not illustrated), as shown in FIG. 4. The
guide and support shafts 18 and 19 are disposed in parallel to
each other, and also in parallel to the-top of the disc table
40.
The frame 1 has a guide hole 13 in which the guide
shaft 18 is penetrated and a support recess 15 in which the

support shaft 19 is introduced, as shown in FIG. 3. As moved



. nmotor 17, that is to say, radially of the optical disc 101 or 102.whil e ;i
is kept vis- vis to the main side of the optical disc 101 or 102 set at t:
top thereof on the disc table 40. The frame 1 is noved by a sled notor (not
il lustrated) disposed on the chassis. - It should be noted that the
positional relation between the franeld-and spindle notor 17, that is to =
say, the posiLiiaga elbatgan t e ti ' 1PL or
102, may var 3132% kkllelef kgtﬁgglalﬁg \éng? d&l{/}vi ?&E?ﬂ?%p%ﬂgl 1e)9’rn)lfth§:|r ﬁll?iﬁxie)(lj’,s or -
reversely asnideedpindae divéotion/ towapdednd/olr aveayr freml thiexatindle
furthernore as both the frame 1 and spindle notor 17 are noved,
respectivel ymotor I7R) titafsis dot s8i,ofadiablyapfatheaeptical disc 101t loaugh -
the cl ear su? trate, of ,the optical disc 101 or 102 is.fornmed flat, jt has a -
slight distofPoAvhiesdbeisckeqd Vigyvis,fentheamaip sideqpictheoptioads
havi ng such g.gl eax {subs te ks 1,th ni.r.aky PQORE i ther hel d
on the disc ?é%+ eflg,b, HPti\[/)mal_ ?"l&n%ﬁ&i% \se%’&)czti Pgasgx%)él k%gf{i%’l&?ﬁ&n. el\/t;i?;e
particul arl yTres fhmePts Cid fieeedObypr alQdelds MmBYBrWiChldt tid1 €S R!d)
portion held on the disc table 40, the signal recording | ayer of the
optical di scdi$fosedldR thiel thassis.periodically in a direction towards or
away fromthe optical pickup. Also, although the optica] .disc 101 or 102
has a recording trackIt should be noted that the positiegal; gedatiener eon

Substrato, tRECRERm EhG! EAIRGf (4BA LGt o OF L bEbrd s kevaaY Sihen,

clear substrghitiodhll Pefation between the frame 1 and optical disc 101

or 102, may vary as the frame 1 is moved with the spindle
motor 17 fixed, or reversely as the spindle motor 17 is move‘d
with the frame 1 fixed, or furthermore as both the frame 1
and spindle motor 17 are moved, respectively.
(3) Construction of biaxial actuator

Although the clear substrate of the optical disc 101
or 102 is formed flat, it has a slight distortion in some cases. -
Thus, when the optical disc 101 or 102 having such a clear
substrate is spun with the central portion thereof held on tlie
disc table 40, it will incur a so-called axial deflection. More
particularly, as the optical disc 101 or 102 is spun with its
central portion held on the disc table 407 the signal recording
layer of the optical disc-101 or 102 will move periodically in
a direction towards or away from the optical pickup. Also,

although the optical disc 101 or 102 has a recording track



case, as the clear substrate of the optical disc 101 or 102.is spun w.th
its central portion held on the disc table 40, it. wi:ll nove periodically
radially of the optical disc 101 or 102. For the purpose of
allowing the | aser beamfor wite or read of information signal with
respect to the optical disc 101 or 102_11;59-fol |l ow up with an offset of the
recording track due to an axial deflection or eccentricity _of the optical
disc 101 or 10wrmedr thergdnste dmy viavtentesce fiawreaturengodnréd anggwibh
objective leng drivin chani sm are provided _.as shown i? FIG 3. These

bi axi al act uatifr £en dg% @ i°§50§'égsg‘i‘?tt°heﬂ¥er SR QL GRIVHRIL MAY [ om

FIG 6. T i | 8X| 2 fi :
obj ective 1 erROSHINECYS' PIE, PRECHERLEY UE; Bhe ol BHEPRRbRpraf, ( T ehis

obj ective |engade 'tafaath&'Sct@q;sanbsitaaeef@ﬁtth!enalpd'ié@ptdi% 10di @3t ¢d2wigh an
arrow F in FIG and in a direction perpendicular to the optical -axial
direction, nosphy,withdt$icetrtalapéitigndireddt banthedisat eable @40 ,ait arildw T1

in FIG 3. The first objective lens 4 has_an NA of Q.6. The second
bi axi al act uaR@ve3psappdieally sedbrllyonf dbe 9pticalsdesgdbioy 162t he

opt calaxial div ot o o o0 CRTER SEbRSY i YR HEsod Rk Tl miRle | 0,
S erPen gt a5 Eromlasila MehaIOyits | s P Wy dheatcane
objective lens0d &asl G tdAfoll&wiap with an offedseffthsirednddiagoethck
obj ect] e lenclsfg ti aar}‘d a5xi%arledef1ection or eccentricity of the optical disc

101 or 102, first and second biaxial actuators 2 and 3 forming

the objective lens driving mechanism are provided as shown

in FIG. 3. These biaxial actuators 2 and 3 are disposed on

the frame 1 as will be seen from FIG. 6.

The first biaxial actuator 2 supports a first
objective lens 4 movably in the optical-axial direction of the
first objective lens 4, that is to say, in a focusing direction
indicated with an arrow F in FIG. 3 and in a direction
perpendicular to the optical-axial direction, namely, in a first
tracking direction indicated with an arrow T1 in FIG. 3. The
first objective lens 4 has an NA of 0.6. -

The second biaxial actuator"‘/’fi supports a second
objective lens 5 movably in the optical-axial direction of the

second objective lens 5, that is to say, in a focusing direction

indicated with an arrow F in FIG. 3 and in a direction



di sposed vis- vis to the signal recording |ayer of the optical disc 101 or
102, novabl.y along the inner and outer circunferences of the optical disc
101 or 102 as indicated with an arrow Sin FIG 4 as the frame 1 is noved
al ong the guide shaft 18 and support shaft 19. The objective lenses 4 and 5
are disposed in a direction generally pggpendicular to the length of the
guide shaft 18, nanely, in the circunferential direction of the
optical disc marmendiukat th the dipticabidxial0.didestionhenhinrely,anich a
second objective lenses 4 and 5 are supparted with their optical axes kept
parallel to ed@fRfdracking direction apdicaped with 28 Axrew 2T atn FIG.

support plate 23 r the objactive |lens deiyvin 1ani sm, ,As seen from
FIG 6,. the s%’ppf)ﬁf s:ﬁcaqlb(??}-‘iesﬂiqxgt qseé IH)S W‘&a‘f@al“gy nmeans of a
spherical adjusting mec i : M ' Iyl e ek. e
second actuator 3 has a'hgglﬁgngg&?iﬁggm%%é?ﬁg {)P;%réﬁlvégsléglﬁganﬁi%ﬁgl %a%@
As will- be seahisfprawedivis-8vid tesehbi sigreal aeceading Payet &f hee opryabi e

| ens bobbin bodi es 69, reéespectively, to which the objective lens 4 and 5
are install eddisespd®l veiry. 193 | mpavablbi reliosdy 6bei sinade oind sgntéetic
resin to have -1i ke shaé)eed

The lens bobbiti* BBRIGSRELS Lhdhe RPtisAtedisn 112?21 f‘?rol;iggﬁﬂspb‘fﬂ%

nercol, and Rl S e bl Y6 208 o4 e Tt L Smdlea Rl 4

bobbi n body 6guidlecahadet 88 ahdesupportaiRapt 13 .deTHefecitdve lenses 4
and 5 are disposed in a direction generally perpendicular to
the length of the guide shaft 18, namely, in fhe
circumferential direction of the optical disc 101 or 102 set on
the disc table 40. Also, the first and second objective lenses
4 and 5 are supported with their optical axes kept parallel to
each other.
. The first biaxial actuator 2 has a support plate 23
for the objective lens driving mechanism. As seen from FIG.
6,-the support plate 23 is installed to the frame 1 by means
of a spherical adjusting mechanism which will be further
discussed later. The ;econd actuator 3 has a yoke 25 fixed
to the frame 1 as shown in FIG. 6.

As will be seen from FIG. 8,:!these biaxial actuators

2 and 3 have molvable lens bobbin bodies 69, respectively, to

which the objective lens 4 and 5 are installed, respectively.

The lens bobbin body 69 is made of a synthetic resin to have



an upper fixing block 59 by means of a pair of |eaf springs 65 and 66.
The leaf springs 65 and 66 are fornmed integrally with each other froma
metallic material having a suitable resilience such as a phosphor bronze,
to have a thin and el ongated shape each. The | ens bobbin body 69, upper
fixing block 59, and | eaf springs 65 ang766 are forned, by a so-called
outsert (outset) -nmolding, so that the front end and base portions of the

| eaf springs aSrame-ddkar shspe.edTihe tkas| bedbbiobbiod s bos shdakspeto
fixing block 59, r ectively, for connecf.ion hetwe t hem The bgse
bortians. of (RAMETaIR S H50nde ca BErEoD A AT AT Lol har o ilithe
rear end of tfye LARGE fLELNY %'rogkégfigge&?“’gh@?o ?Q??ﬂ}é rlgntserﬂma%
respectively. e Teaf "sSprings 65 and are buried”a e front end

portions thengnf the tdjdXHivePPBREN4DHY BFitfdd FHUMEabRV At tge ' Rlfs end
portions thereof to termnal plates projected rearward fromthe rear end
face of the Itoisbiwhibodyb6@yisXkoidhectednmnalithtntletesal vddas thenaeftiong
term nals 81, respectiyvely. Lhe | ens bohbi n body 69 has a bobbin
support fram@n upper fixing bdackoSShdywamesnsiatradpaimpt dephi sPENS O t
frame 64 is %rred fr6oma sane material as that of the | ens bobbin body 69
to have a fr _aln]-q(g shape by which the | ens bobbin body 69 is supported at

o L% 0 O TR S oL B O 61 ot il AL
with each other from a metallic material having a suitable
resilience such as a phosphor bronze, to have a thin and
elongated shape each. The lens bobbin body 69, upper fixing
block 59, and leaf springs 65 and 66 are formed, by a
so-called outsert (outset) mdlding, so that the front eﬁd and
base portions of the leaf springs 65 and 66 are buried in the
lens bobbin body 69 and upper fixing block 59, respéctively,
for connection between them. The base portions of these leaf
springs 65 and 66 are projected rearward from the rear end of
the upper fixing block 59 to serve as comnnecting terminals,'
respectively. The leaf springs 65 and 66 are buried é.t the
front end portions thereof in the lens bobbin body 69, and
connected at the rear end portions thereof to terminal plates
projected rearward from the rear end face of the lens bobbin
body 69. The terminal plates serve as connecting terminals
81, respectively.

The lens bobbin body 69 has a bobbin support frame



support frame 64 is positioned in relation to the | ens bobbin body 69. The
bobbi n support frame 64 thus positioned relative to the | ens bobbin body 69
is fixed to the | ens bobbin body 69 by bonding with an adhesive. = The
bobbi n support frame 64 is connected to a lower fixing block 58 by neans of
a pair of |ead springs 60 and 61.. ~-18- The leaf springs 60 and 61 are

f d i |y with h_ot her f I lic . i al havi

Ui tabl e oo S 4 diEe SaRrilie b A M Bfonadie (9 BavE SHRBFEE 4AATLE dihat cd
shape cach. JACERRMLE BHORCY JAR pbibediBIChs (I O% AL 13%s HHbbERT
springs 60 an are formed, by a so-called outser out'set) nolding, so

that the f rorﬂo&gdsgneb aswe mrﬁhﬁfbili’f(etmabeaﬁysﬁfﬂi%@ﬁ tRE- Rditk @lo #h£n

buried in the bobbin support frame 64 and | ower fixing block 58,
respectivel y,bédy 60niecsupporéedeat boehn lateralaperpoon s otise rdof.hesth ¢ eaf
springs 60 and 61 are projected rearward fromthe rear end of the |ower
fixing bl ock Is@st bohbin spporhdrame ¢4érhrpafermedspacithgetgr thereefis

Eglr)ioln%s °0 anad g%irargfblpjf)yi% 1oa1i[ilfghep;5fenéti'§?1%3%gbgpf\yhﬁgfxgi;e; Qc;lpﬁin

connected at 7 :1.0 £.0 118l Pk B |
rearward fromt 6?2&&21%%22 g?ﬁﬁgﬁighré%@g}? tfor gﬁ%e%ﬁ hd(zl%ﬁii
termnal plattesdgero®e as TisInbobibig tsuppoat s fBime e6uecthive! positioned
The | ower and upper fixing blocks 58 and 59 are fixed to the support plate
23 for the objedetive rensherilemsg hebhimi bodshd60o ishdixele t25 the nkems of

a Tixi ng bl ate 56, More spept £1 cgld s the, Laver, f11}ag;bLockrBd s, fhxed to
support frame 64 is connected to a lower fixing block 58 by
means of a pair of lead springs 60 and 61.

The leaf springs 60 and 61 are formed integrally
with each other from a metallic material having a suitable
resilience such as a phosphor bronze, to have a thin and
elongated shape each. The bobbin support frame 64, lower
fixing block 58, and leaf springs 60 and 61 are formed, by a
so-called outsert (outset) molding, so that the front end and
base portions-of the leaf springs 60 and 61 are buried in the
bobbin support frame 64 and lower fixing block 58,
respectively, for connection between them. The base portions
of these leaf springs 60 and 61 are pfﬁjected rearward from
the rear end of the lower fixing block 58 to serve as
connecting terminals, respectively. The leaf springs 60 and

61 are buried at the front end portions thereof in the bobbin



e grEA LT

fixing pl.ate 56 by bonding with an adhesive, the upper-fixing block 59 is™
fixed to the top of the |lower fixing block 58 by bonding with an adhesive,
and further the fixing plate 56 is fixed to the objective lens driving
mechani sm support plate 23 and the yokg25 by bonding with an adhesive or
by soldering, thereby formng a fixture assenbly. |t should be noted that
the fixing pluppost fiemmior and peomnemtedalatsithes napar cortd ppoirdtonsns 57

.destined to position the | awer, fixing block 58 Al so th ower .fixing bl ock
05 e for nd T At dor dErErmal, PIALES GPEOIa G & S e S RIL 1R ST FART L ho
upper fixin . ' : SPr{ : 61y d 66
has a strai gggkn[?a%?%nf t%ﬁd"%"%#%ﬁ%@éf{l Iggaﬁ%g& %@gztreq%y,é%tegggégpvel y.
Each | eaf syydivk b ébufidceing herhAna1s el Pespettivelyne fixture assenbly
consi sting of the upper and lower fixing bl ocks 58 and ‘59, and at the front
end thereof to the boftthen lowenrandrapped foxidg. bToekst 58 aud P9t apes of

-20- these | ead spri ngs 60, 61, 65 and 66 are generally parallel to_ each
ot her so thdiixgerle toedhessupnprts pipbet23néor etlre higtfivedjens dntvingbi n

PO ok e ShaiaB Y thh B ST g B3 Bt o
are provide t Qe i , t of; opgli | eaf
springs 60, %%FGGEigﬁgfg%mv’Tﬂgéclr(g‘ﬁﬁpggtr’étllyl?ngﬂggek bﬁtﬁbg{ggg. @?nﬂge

opposi te di riiglingnplate 3@b3cdodnding wirhCanoddhbsiveattheruppes Hkidgd, 65

and 66 has an offset |limting portion 78 which encl oses
block 59 is fixed to the top of the lower fixing block 58 by
bonding with an adhesive, and further the fixing plate 56 is
fixed to the objective lens driving mechanism support plate 23
and the yoke 25 by bonding with an adhesive or by soldering,
thereby forming a fixture assembly. It should be noted that
the fixing plate 56 has formed at both lateral sides thereof
projections 57 destined to position the lower fixing block 58.
Also the lower fixing block 58 has formed on the top thereof
a projection 82 intended to position the upper fixing block
- 59.

Each of the leaf springs 60, 61, 65 and 66 has a
straight portion, and a crank portion 62, 63, 67 or 68,
respectively. Each leaf spring is fixed at the base end
thereof to the fixture assembly consisting of the upper and

lower fixing blocks 58 and 59, and at the front end thereof to
the bobbin support frame 69 or 64. The straight portions of




t he base and internmedi ate portions of the crank-portions:62, 63, 67-and 68.
A coil bobbin 72 iis installed to the bobbin support frame 64 and | ens

bobbi n body 69. The coil bobbin 72 is a hollow square cylinder open at both
the top and bottomthereof. The coil bobbin 72 is fitted in through-hol es
formed nearly in-the centers, respec,’tzlo\Te'I y, of the | ens bobbin body 69 and

posi {1 oni ng_bPepEctyash Serihied, §8y 6f B half oF R E5aMAEN LRl &, o4
and fixed tocaleth |¥herO@ROIthaR0¢N e 6P £1% IGRIYsN sappo¥t theaTends bdbBRNdi N9

B
w th an adhesive. , The coil bobbi'n 72 hasa focus coil 73 and
tracki ng coi bodi4 8 andidbd bbin esrppdhe frames 6adodlisFBacsabbyria oelation
| ateral side (outer_circunference) of the coil bobbin 72 and
-21- the centedheafixtuge esseahly.is parallel to the optical axes of the

bj ' | ent 4 . Th | Iyl 4 d t h
Cracki ng coi | bobbi ns FE¢ PESRECEAFAGHS B2 n63r  BAARE of | OBOURS nke ar o
fixed . f i | i g 7, IhAg: coils 74
are instal | cAPgh EREOE T T path fad;06 e pERTIIGe & chRTpRRETRORREAL, ©

central axesrpgpabtiblelyq eﬁodh@tchﬁli'esplﬁtidihg teaf rsPriayese ol & PGS lagld to
the straight portions of the |eaf springs 60, 61, 65 and 66 and .
per pendi cul af6t.o t Hheptdraaik apestoénshanshj benityvd 0 erdeg. 4imndpposite

The begi nni ngi?ggti%rhdsj na(% £egiiascg£. tiﬁs%(,)iégblz?’o rtllcljle leaf springs 60, 61,
65 and 66 has an offset limiting portion 78 which encloses
the base and intermediate portions of 'the crank portions 62,
63, 67 and 68.
A coil bobbin 72 is installed to the bobbin support
frame 64 and lens bobbin body 69. The coil bobbin 72 is a
hollow square cylinder open at both the top and bottom
thereof. The coil bobbin 72 is fitted in through-holes formed
nearly in the centers, respectively, of the lens bobbin body 69
and bobbin support frame 64. The coil bobbin 72 is
positioned by a pair of positioning projections 79 formed on
the top of the bobbin support frame 64 and fixed to the lens
bobbin body 69 and bobbin support frame 64 by bonding with
an adhesive. 7
The coil bobbin 72 has a focus coil 73 and tracking

coils 74 provided thereon. The focus coil 73 is wound on the

lateral side (outer circumference) of the coil bobbin 72 and



74 are connected to four termnal rods 80 projected rearward fromthe rear
of the coi.l. bebbin 72. The term nal rods ‘80 are connected, by soldering, to
connecti.ng. termnals 81 projected rearward fromthe rear end faces of the

| ens bobbin body 69 and bobbin support frame 64, respectively, and which
are extensions of the terninal plates buried in the |ens bobbln body 69 and
bobbi n suppor frang |n su

bob
Frane 64 and 8 CHRIEHE %S of ﬁbfoggfiégsga?aﬂﬂbg%b# FoORaT Pxgrope
actuator 2 (3 l-r?t egr}lﬁ tive Veis el 4 26hd’ 5|’0”t T%rd frﬁ%‘kln?recﬂlgv'ﬁdaf@

pair upright ;on the objective-lens I vi.ng -mechanl.sm support

plate 23 and weh&mtmnﬂ% traekia lc\tﬁllybobﬂiﬁssaﬁQOEEspb@théZ& yoke
portion 25 and yokes 24 (26) are nade -22-
of a rragnetldhmatewlainghzamlngozbbhrngh7ﬁagmtfmeg}etromabthetﬁr)omucndaﬁaw on.

The rear yoke 24 (26) r,od edfromb l.ow i nt, ol | oy spagce jn the
coi|l bobbin thige ciod rb9gi3én2 ez@}e I‘H§°§‘Hf§gﬁ8ﬂf)%47'£e%‘iﬁé&5t6 ¢he R r ont

si de thereof t a T 4,28
i ntroduced frgx?/ﬁ %‘ﬁqqmﬂgkp‘% % 021;1 8 %%ﬁ(i) ggj‘ol?‘%ﬁ glb i‘%b %ngg?)}oort
frame 64 ang§&ng D tlbo‘é)écﬁxg,ot%%q |£’ﬁ&tﬂije idedtralt aRE st die GPidallpepbi n
72, namely, in front of the tracking coils 74. The yokes 74 are connected
at the top endsthbestmlfight pechioxharf bhenbeals spiringsobp] 6, BlSatandb®H6 The
coupling plate 55 is made of a magnetic material (having _a high nagnetic
and perpendicular to the optical axes of the objective lenses
4 and 5.
The beginning and ending leads of the coils 73 and
74 are connected to four terminal rods 80 projected rearward
from the rear of the coil bobbin 72. The terminal rods 80 are
connected, by soldering, to connecting terminals 81 projected
rearward from the rear end faces of the lens bobbin body 69
and bobbin support frame 64, respectively, and which are
extensions of the terminal plates buried in the lens bobbin
body 69 and bobbin support frame 64.
The lens bobbin body 69, bobbin support frame 64
and coil bobbin 72 form together a lens bobbin of the biaxial
actuator 2 (3).
Yokes 24 (26), front and reaf, are provided in pair
upright integrally on the objective lens driving mechanism

support plate 23 and yoke portion 25, respectively. The
support plate 23, yoke portion 25 and yokes 24 (26) are made



perneability) like iron, - In the first biaxial actuator 2, the .
first objective lens 4 is supported novably in two.different. directions,
that is to say, in the optical-axial direction of thereof, that is to say,
in a flocusing direction indicated with an arrow Fin FIG 8, and in a
direction perpendicular to the opti calzﬁax-i s, nanely, in a second tracking
direction indigated with an arrqw, T1 19%"FI G _8. The secqnd objective lens 5
s moved i n (o 3 MPERFHS MALCTIALSM VNS A BiRhoM agHelic PREMARRILEY ) or o

devel oped bet t h il 3,..74 and magnet 54. " In the second
bi axi al act uas\tqgcﬁpf,s frr?ép‘se'l(s:%%}eoatﬁ ective lens 5 is supported novably in two

different di rnegké 0. (Z¢RGs! fnir® &idded |1 ol & SRFW CRIto? 4 Bb1PdWesphace £l
-23- thereof,” that is to say, in a focusing direction indicated wWwth an
arrow F in Flthe 8oidnblobbia @2r.ecThenrperpyodiec 24ar(2t6) hhag apniaghetd 4,
nanely, in a second tracking direction_indicated wwith an arrow T2 in FIG
8. The secondesuiiet i va | the sfrontpside jtherewd byo bandéngi owdthurrmer

e sction, ln e TR o) S SRR BAESTY BT bR 7
formed spiralilhy oo N 'rQTaﬂ&lfo?ﬁ%gfﬂQPen% %We{hé’fb69?5%2%&?@&9?&9&935%”9

(102). In the optical disc 1 ormation s witten
the recordi ngidd akdns Fobbhbhabicdly a69asnds 18cabeld 3in0¥eohheo Hbiket cvél

| enses 4 and 5, respectively, which are thus allowed to follow up with an
bobbin 72, namely, in front of the tracking coils 74. The
yokes 74 are connected at the top ends thereof to each other
by means of a coupling plate 55. The coupling plate 55 is
made of a magnetic material (having a high magnetic
permeability) like iron.

In the first biaxial actuator 2, the first objective
lens 4 is supported movably in two different directions, that
is to say, in the optical-axial direction of thereof, that is to
say, in a focusing direction indicated with an arrow F in FIG.
8, and in a d'irection perpendicular to the optical axis,
namely, in a second tracking direction indicated with an
arrow T1 in FIG. 8. The second objective lens 5 is moved in
the two directions under the action of am electromagnetic
force developed between the coils 73, 74 and magnet 54.

In the second biaxial actuator 3, the second

objective lens 5 is supported movably in two different

directions, that is to say, in the optical-axial direction of



of fset of the opti.cal di_'sc:.lol (102). That is to say, the opticall pi ckup

will always focus the |ight. beans having passed through the. objective
|l enses 4 and 5 onto a place on the signal recording | ayer on the optical
di sc where information signal is to be witten. Pl aced opposite to

the optical disc 100 (102) held at the _echucking hole 103 on the disc table

40 and spun. by the ind] e tor 17, t47é. opti.cal i ckup is moved radi.a] |
of ihe onticotheneal RSt 3506 Saviin ndasni el drekbpandigated Hitheag

of the opticaliehREIEARY 162)° i TR GFERLRIACIGAIPE Bt
the r ocor di ng Rrae B F FL EIGTS Sa iR § A retfoh BEro PRt Ui fRECERE! 07O

the | aser beagptical axis/ @cifetlybint hes by edtiraR Kiaps d4réeeion ihdikdedg | et
to follow up wth an offset of the recordi ng track caused by an axi al

defl ection anwith &mcemtowciltd iof Filke 8pti The sesond objebisverdednsedchisof
t he biaxial actuators 2 and 3 workrd;ig nove the objective lenses 4 and 5 in
a focusi ng diloMadn idnd the WP ¢ (HERCHIO RS r atnden. the action| pofpean

bi axi al actuators . 2 _and 3.. thg f s goil .73 is. supplied,wi th,a focus
drive currenteferﬁsttfﬁé'ha%ﬁgﬁlc\g?%?ﬁg gSH%i@PFrcng%Wrﬁeﬁaltgep{;)%}’gcggld ??o?ﬁl he
rear end faceg o9fdths4fi xi ng bl ocks 58 and 59 and through each of the
term nal plates™hich are the extensions of the |eaf springs 60, 61, 65 and
66, the | ens bobbin body 6prévicwykyl ideszribedsi nhedirendndimg nthack edswi th -
the arrow Fin FIG 8. 'Also, when the tracking coils 74 are supplied with a
tracking drivkormed spirally on the signal recording layer of the optical
disc 101 (102). In the optical disc 101 (102), information
signal is written along the recording track. The biaxial
actuators 2 and 3 move the objective lenses 4 and 5,
respectively, which are thus allowed to follow up with an
offset of the optical disc 101 (102). That is to say, the
optical pickup will always focus the light beams having
passed through the objective lenses 4 and 5 onto a place on
the signal recording layer omn .the optical disc where
information signal is to be written.
Placed opposite to the optical disc 100 (102) held
at the chucking hole 103 on the disc table 40 and spun by the
spindle motor 17, the optical pickup is -moved radially of the
optical disc 101 (102). Thus, the optical pickup will write or
read information signal into or from the recording track while

being moved along the recording track on the optical disc 101

(102). Therefore, the spots of the laser beam



current. through the connect,ing term.nals projected fromthe rear. end faces
of the fixing bl ocks 58 and..59,: each- of .the. | eaf springs 60, 61, 65 and 66
and each terminal plates, the I'ens bobbin body 69 is nmoved in each tracking
direction-indicated with the arrows T1 and T2 in FIG 8. In these
bi axi al -actuators, the focus and trac%ﬁng drive currents are. suppl l.ed based

Dot neen t e ot e Wk TR o ade 875 AMEHTE bE oY éﬁfségﬁfgsvand
5 and the recq '\Wtﬁ Ko FENEY Q;foigg) f¥?ﬁ%?€?ect %R ddui 08 B§" % a%ha1

spi nni ng of th optica dISC 101 ( I've
-25- lenses 4 GafleotioR RAd/QY @clent¥DyAd of the optlIBQ daser PeaMihis
focused on the signal recording |ayer is rnodul ated reflectivity and

pol ari zing diemstt icashcarfr ¢hgolbdanghy actuatioasn@t and §| srotk woi mieveothé he
si gnal recordi rLg | ayer. The reflected beamyreflected fromthe signal
recording |ayé JreéttélVHSIQ’bs?hé" AR i g éﬁ§él§mga|ddrsctmmm win gache

| aser beamis gggggﬁg q@éc&hrﬁgot odetector unit provided inside the frane 1

as wll be des phot odetector wunit consists of a

plurality of photodet egi @hg- bk HUEuﬁt?x"@ead ?r O%ﬂ%ﬁﬂ%l?@'%%‘ifs%o&'f“ t

IS processed to generate information signa e optical disc 101
(102), a focug3eisosuppbieed with a thozals dgleermrﬁdlgﬂ&hrough caéh of the
Construction of the spherical adjusting nmechani sm The support
plate 23 for p}?élltﬁﬁfé@tg @grm@nglarpmmted from the rear end faces of the

fixing blocks 58 and 59 and through each of the terminal
plates which are the extensions of the leaf springs 60, 61, 65
an& 66, the lens bobbin body 69 is moved in a focusing
direction indicated with the arrow F in FIG. 8. Also, when
the ‘tracking coils 74 are supplied with a tracking drive
current through the connecting terminals projected from the
rear end faces of the fixing blocks 58 and 59, each of the
leaf springs 60, 61, 65 and 66 and each terminal plates, the
lens bobbin body 69 is moved in each tracking direction
indicated with the arrows T1 and T2 in FIG. 8.

In these biaxial actuators, the focus and tracking
drive currents are supplied bas.ed on a focus error signal and
tracking error signal indicative of ofﬁg‘é’t's between the spots
of the laser beams focused by the objective lenses 4 and 5
and the recording track. Therefore, synchronously with the

period of spinning of the optical disc 101 (102), the objective



mechanismis nounted on the frame 1 by neans of the spherical adjusting
mechani sm | ocated by the side of the first objective | ens 4 supported on
the first biaxial actuator 2. As shown in FIG 6, the spherical adjusting
mechani sm conpri ses convex spherical portions 20a and 20b fornmed at two

pl aces, respectively, on the {ateral skBe of the frame 1, and adjusting

pi eces 6 -and,9 projgected _fromthe ive lens driving nechani sm support
plate 23 in tlﬁgg Bt @é‘l‘{jéxf’fﬁ pc'ﬁrtlggrljf3ﬁ36fm?ﬁggfl rst objective lens 4 and
which will abut on th Il 0 I om
Ut side the frame 1 erRENG/set2b e BRI FbOAS e@08n a2t gpgngfzg_ig_%rﬁteﬁisigp%a&%f
plate 23 for ishenpbdatsted | s defMeordvieghanhdm polarizimg | editoctivn
frame 1 fromthe bottomside of the frane 1 with the adjusting pieces 6 and
9 engaged on coreespoadiaglypdot infioractiand s2ghalr waptien vet ythahsignahe 1
has fornmed therein a fhrough ol e 1 throggh whi t he ortmg of, t he
support pl at &es9rdingnlayes.hel he g8 Glcéiﬂa am gaflgcted dropythegsignal

allowed to f ggpg@\z\/ﬁgcelrﬁyer r tum@e%gprmrl Cgi)%é)‘?}étvl 0 agd a2%5) af e

formed to ha er's curvat Ur e 4t pos

particul arly¢hyhaght le@h?dh Lﬁxtd N4 sRire6esnf lande%@f@d nwe@l ﬂ@@@&e%@w& the
spherical portions 20a and 20b, respectively, the support ‘plate 23 for the

obj ective | emnidr p\tlolvgdmichmsndm thembrvenieorl assphille baf ddscatiedhdacent er
coincide with the centers of curvature of the spherical portions 20a and
20b. The photodetector unit consists of a plurality of
photodetectors. An output signal from thé photodetector unit
is processed to generate information signal read from the
optical disc 101 (102), a focus error signal and a tracking
error signal.
(4) Construction of the spherical adjusting mechanism
The support plate 23 for the objective lens driving
mechanism is mounted on the frame 1 by means of the
spherical adjusting mechanism located by the side of the first
objective lens 4 supported on the first biaxial actuator 2. As
shown in FIG. 6, the spherical adjusting mechanism comprises
convex spherical portions 20a and 20b formed at two places,
respectively, on the lateral side of the frame 1, and adjusting
pieces 6 and 9 projected from the é’bliective lens driving
mechanism support plate 23 in the optical-axial direction of

the first objective lens 4 and which will abut on the spherical

portions 20a and 20b, respectively, from outside the frame 1.



The center of curvature of the spherical portions 20a and 20b is such that
when the support plate 23 for the objective I ens driving nechanismis

pi voted about the center of curvature, a beam spot of a first |aser beam

i ncident upon the first objective lens 4 and then focused thereby will have
a least offset. That is to say, the cemggrs of curvature of the spheri cal

ortions 20a ' C

gs shown in Faly %?H)élbgt g?g%@?nf%ﬁ' @eer enégcgi‘é%ggpora?hi?% Bﬁgtl)ugﬁloody
69 for the finfgtindya9¢edVeo |tties fHadfe W Ifrolae ti@eBoftf@ﬂ Kife §f the frame

Al so the centers of curvature of the spheri cal

-27- portions R26eithnth20hd jueting giietest 6aapndsdt engaged om theasphpabsahg
through the centers and perpendicular to the optical axis of the first

obj ective | enPortionsr30at §ntdh80§bhéFFE§Ptl‘®‘M i ohbexframed 1obiss formed
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when the firsmebneediiscallvrwed 6 fadei upwaad.ral position, It has at |east

a portion thereof lying within the height of the spherical portions 20a and

20b indicated with an The spherical portions 20a and 20b are formed to
have their centers of curvature at a same position. More
particularly, when the adjustiné pieces 6 and 9 are moved
placed along the spherical portions 20a and 20b, respectively,
the sWpport plate 23 for the objective lens driving mechanism
is moved on a sphere of which the center coincide with the
centers of curvature of the spherical portions 20a and 20b.

The center of curvature of the spherical portions 20a
and 20b is such that when the support plate 23 for the
objective lens driving mechanism is pivoted about the center
of curvature, a beam spot of a first Taser beam incident upon
the first objective lens 4 and then focused thereby will have
a least offset. That is to say, the centers of curvature of the
spherical portions 20a and 20b.lie on the optical axis of the
first objective lens 4 as shown in FIG. 11, and also in a
reference plane for the lens bobbin body 69 for the first

objective lens 4 as will be seen from FIG. 9.

Also the centers of curvature of the spherical’



arrowHin FIG 9. .. . . After the support plate .23 .for. the objective
| ens driving nechani smi-s- adjusted in position along.the. spherical portions
20a and 20b, it is fixed to the frame 1. More specifically, each
of the spherical portions 20a and 20b has an internally threaded screw hol e
14 nearly in the center thereof. Al sog7the adjusting pieces 6 and 9 have

Shown i1 Fi GPORORRG20BNERAC A0 b aFBT9 St ik Htah BAR HOR, WSS & plane
n in FIGPOGIORAC2EAnERTC A0 Hal bese t
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and fixing SHigWof8 GRFUfiglsY bibjerdiveeclenppartintkaiects’ aidl §parRidal O
each other. The fixing screws 8 are passed through the screw

-28- holes lpaortdofd, 20esmand i 28by, Furthermdjrest ting poeitdentlamdl dtimd
driven into the internal%y t hreaded holes 14 in the spherical potions 20a
i

and 20b, respeiteenthe frestobies tinsntens # and spheticgh postiong 2Pa
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20a and 20b, ambpeott vanyd padeest thraciglonthe tfiesspoibjecebsdelens the

support plate 23 for the objective Ilens driving

' Namely, when the first objective lens 4 is in its neutral

position, it has at least a portion thereof lying within the
height of the spherical portions 20a and 20b indicated with an
arrow H in FIG. 9.

After the support plate 23 for the objective lens
driving mechanism is adjusted in position along the spherical
portions 20a and 20b, it is fixed to the frame 1. |

More specifically, each of theispherical portions 20a
and 20b has an internally threaded screw hole 14 nearly in
the center thereof. Also, the adjusting pieces 6 and 9 have
screw holes 11 and 12, respectively, nearly in the centers
thereof. As shown in FIG. 10, the spherical adjusting
mechanisms comprises provisionally fixing spring washers 7
for resiliently pressing the support pl"éffe 23 and frame 1 to
each other on the spherical portions 20a and 20b, and fixing

screws 8 securely fixing the support plate 23 and frame 1 to

each other. The fixing screws 8 are passed through the screw



mechanismis noved to adjust the tilt of the first biaxial actuator 2
relative to the frame 1. After. conpletion of this adjustnent, the fixing
screws 8 are tightened to fix the support plate 23 to the franme 1. It
shoul d be noted that the tilt of the first biaxial actuator 2 in relation
to the frane 1 is adjusted by seeki ngZ8while reading information signal
fromthe optic disc 101 of the first type, osi,tion of t.he first

i ol 8l acrudiores Thand b iksaantivly Siig, EnBoani bEtisd isess & 3R ne
optical disc g0}, . ift ol NG S PRt raa 1 Rdined 4 #8d "RG1_RI 9%

spheri cal porgtl'i %Irllg éid-évgrllld ! Ol:()’ Elgxl ng aerre?ergnce t%or skew a.gj.ust rriteﬁntetho? t he
first objectigjshéfienld poriodg (Deaadindt pob, @kspeetively.of The syppll
plate 23 in rseﬁlgtion -topiﬁle frane 1 are prqvi_dedbby t he yside of the figrst
obj ective | ermadhess Thareediétted ohethe fixing screws 8, respectively,
-29- is an error in radius R of curvature of_ the_ spherical portions 20a and
20b, it is pdetweenithehsads ofy ﬁer%_wwsoﬁn&%w'ﬁ%w Pieeee Gandion
of the first pbjecti lgns 4 in its optical-axial direction. "Also, a

posi tional erér)’o*e%é?fyﬁe‘“‘fq&r%t objective lens 4 in a direction _
perpendicular to | tSIQPEhEalsP@éﬁba@' raﬁ‘jh'é@fhgaﬂl@@hﬁﬁi;%?e%bﬂeadl&@t' ng
the fixed position of the first biaxial aCtuator 2 relative to the support
plate 23 for fikénghserdwses | ares stiightlygloosbaedsand the adjusding piedde
spherical adjusting nechanism since the suagort plate 23 is fixed to the
adj usting pi €ceand qrare rgistHemdy| pressedat the splieriacabmostions Rda

spheri cal port| n5,207 a0 200, 1] SSREELE YRl oS De DS STHIRRY waotesk 1
7, the support plate 23 for the objective lens driving
mechanism is moved to adjust the tilt of the first biaxial
actuator 2 relative to the frame 1. After completion of this
adjustment, the fixing screws 8 are tightened to fix the
support plate 23 to the frame 1. It should be noted that the
tilt of the first biaxial actuator 2 in relation to the frame 1
is adjusted by seeking, while reading information signal from
the optical disc 101 of the first type, a position of the first
biaxial actuator 2 where the information signal can be best
read from the optical disc 101,

Iﬁ the spherical adjusting mechanism, the sphe.rical
portions 20a and 20b being a reference for skew.adjustment
of the first objective lens 4 during the adjustment of the tilt

of the support plate 23 in relation to the frame 1 are provided

by the side of the first objective lens 4, so that even if there



1 so that the support plate 23 will not possibly be offset due to a shock,
after fixed. Note that nore than three spherical adjusting :
mechani snms nay be formed on the frane 1 as shown in FIG 12. Moreover, the
spherical adjusting nechani sm may have concave spherical portions 20d and
20e in place of the spherical portjongg20d and 20e as shown in FIG 13. In
this case, the outer edge of, the _support plate 2 or the gbjective |ens
driving nmechkhidmedBQr s F &adid ss Fhafi earvaévfmg t&sdsa grooRl PaFtiABEnDr e,

t he spherical,,adjust i ni ve concay herica rtions 20f
and 20g in pllzg%ejaglrd[ ﬁ@’gﬁﬁgﬁi é’gﬁrys;@?f P@n?%’f@n%égeeég%skf)% i%ﬁgl'—’?& 14.
The spherica tkon Of : 209 Lded ¥ u t4d in 3

-30- plate ZQI?gé 'Itlﬁestg%j é)c'?gl]i\(}églger??f ﬁrhfb\r/?fr?ggﬁegﬁ ﬁ%gﬁm"ésﬁﬁﬁgrf pllnatletSZS.
In this caseopitheabulxialeddce ofionhe Adppord positéondlabtior @F the siyfserical
portions 20f and 20g. Al so, the spherical adjusting mechani smmay have
convex spherpbjecpiore i dens20r arkht 208 i dirgicdtenof penpeadienianl $wr titsns
20f d 20 h i.n . FIG 15. Th her,i cal ti 20h 20L -
il hod o0 SRETCEpaiE A Gestien Tha H SUSRn 0y Walin g hathceo
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| nt er nal coné??ggiﬂjnogﬁggﬁ?her%?}n‘?&dmﬂ fé&u&%ﬁs?dgél%ggewzﬁn‘% s&ppotrﬁere
are provideglage Q@nrsmﬁlé%a{ebﬁww@sbﬁiiﬂgng methladis@gll source, and a

| aser coupler 33 being a light emtter/photodetector el enent having

Also in the spherical adjusting mechanism, since the
support plate 23 is fixed to the adjusting pieces 6 and 9 Wit.h
the latter made to abut directly on the spherical portions 20a
and 20b, respectively, it can be securely fixed.to the frame
1 so that the support plate 23 will not possibly be offset due
to a shock after fixed.

Note that more than three spherical adjusting
mechanisms may be formed on the frame 1 as shown in FIG.
12. Moreover, the spherical adjusting mechanism may have
concave spherical portions. 20d aﬁd 20e in place of the
spherical portions 20d and 20e as shown in FIG. 13. In this
case, the outer edge of the support plate 23 for the objective
lens driving mechanism abuts on the spherical portions 20d
and 20e. Furthermore, the spherical adj‘/ﬁsting mechanism may
have concave spherical portions 20f and 20g in place of the
spherical portions 20d and 20e as shown in FIG. 14. The
spherical portions 20f and 20g are provided on the support



a sem conductor |aser chip being a second Iight source, as shown in FIG.
7. The - sem conductor |aser 38 and sem conductor |aser chip of the

| aser coupler 33 emt first and second | aser beans, respectively, which are
a linearly polarizing coherent light. The | aser beans are divergent. The
first |laser beamemtted fromthe sem ductor laser 38 has a first

wavel engt h of ,635 of 65 . The .seqgand. | L. be 1Lt t f

sem conductorpllaige:}r‘;’]_c Qpr o&{]%b-]%és]@rvecgltﬁﬂger(ﬁéglﬁgs%gkgglgg%g&m{/@rghgfh of
780 nm_ plate”28i Ohnf tRAIRAGY, Okt 68k HPANE 3dppDrEOPIEEd &B to

t he sem conductor -l aser 38. The high-frequency nodule circuit board 37 has
a hi gh-frequarbaytsci 6auithewsplierical portions 20f and 20g.- Also,31the
drives the sem conductor_ laser 38 with a high frequency of about 300 nHz to
400 MHz. spherical adjmstimgrmeechanism smaycdndiviet gonveser spheirical 1t ed
in a fixing hole.for in the frame 1, and fixed to the frane.1. The first
| aser beam elﬂ‘{”ctéﬁnf‘pgm‘t r?é“ge?'r{’bo‘r?d ] ad I°atfséi<‘e3gp' ri‘ﬁﬁi c%?lftllﬁ’ﬁ’(fn%o | at
beam splitter g | fof 4 O r afi : _ ] r hes
the first Iasaenrzli3 bztedgn%l%n gatvﬂirlelel{ ?‘g?e'r ql%aﬁfsh?%ﬁ%{l%qapégrlé}gsr 23’#? atlt

conponent anggivarei provided o0 TheQlppoOplatye23nd leadtisveasdhetgam
splitter 28 is disposed wwth its main face positioned at an angle of 45

deg. rel ativdaterahewvoplli cprouikdedofoutsddiei rtdte | fisemebehmabiiks beamthe
splitter 28 allows a part ,of the firgt |aser beamto pass through it while
reflecting t f@BHEIAERARITLIPRS ?8#‘5‘!“3%@(- beam refl ected by the beam

splitter 28 is (5) Internal construction of the frame

Inside the frame 1, there are provided a
semiconductor laser 38 being a first light source, and a laser
coupler 33 being a light emitter/photodetector element having
a semiconductor laser .chip being a second light source, as
shown in FIG. 7. The semiconductor laser 38 and
semiconductor laser chip of the laser cou'plér 33 emit first
and second laser beams, respectively, which are a linearly
polarizing coherent light. The laser beams are divergent.
The first laser beam emitted from the semiconductor laser 38
has a first wavelength of 635 nm or 650 nm. The second
laser beam emitted from the semiconductor laser chip of the
laser coupler 33 has a second wavelength “of 780 nm.

A high-frequency module c¢ircuit board 37 is
connected to the semiconductor laser 38. The high-frequency

module circuit board 37 has a high-frequency circuit which



i nci dent upon a collimator lens 29 which will formit into a first parallel
| aser beam The first parallel |aser beam having passed through
the collimator lens. 29 is reflected by a first rising mrror 30 to deflect
through an angle of 90 deg. . The deflected | aser beamis incident upon the
first objective lens 4 which will focugithe first parallel |aser beam onto
the signal recording |ayer.of the opti,cal disc_ 1 of . th Lrst _type.

The first Iagéfv%%a ?d%q}géﬁo&gbt%téﬁsilaﬁgf #gcm‘g%nﬁ Pé%gr}’b?q}lﬁggg’ptolfcal
disc 101 of 4Beuftis6h h¥Pe tbs400f Magked by the signal recording |ayer,
travel s through the first objective o o ' .

lens 4, first rising MAgrshiowd 4dndFI@.| 6putloé deandcofdardobebas einl3 g tigr 28,
and then detected by the photodetector 32. The | aser coupler 33
conprises a. fitedoimuxtfoxingskolefiormeddin thetframeskeamd fhoedde dbeor s
di sposed on sanme_se.conduct or suhstrate. ,The,K sem copductor, laser chip is
di sposed on fHEmEehi hfudLERE %gfﬁ’ﬁ"é‘lvﬁ‘é‘ﬁt%{?%zw%ﬁﬂﬁ $emicBARESR Tt hem

Each of the e rS.:l Iy ' a | ural '
det ecti on s%??%‘ggésaé s;ﬁ(?%lg%nqt \tqg%ggn% (I;%ol(r%éugfgrnysgﬁ)islﬁﬁ’fgi.s {ﬁ%‘ﬁgh Pn the
l'aser coupl eqifactibfagt Stinig BO, ﬂfhéfgfﬂa%iﬂ%wmmftﬁécﬁr%ft lahRr

phot odetectors with its beamsplitting tace directed toward the

seni conduct obehasdéntohthrecThas bedmapbiindlugihgce zeravordert icoapome ftor ned

a predetermined tilt angle with respect to the top surface of the
sen conduct ofngubwe figst-order components, positive and negative. The

beam splitter 28 is disposed with its main face_posifioned at
an angle of 45 deg. relative to the optical axis of the first
laser beam. The beam splitter 28 allows a part of the first
laser beam to pass through it while reflecting the remainder.
The first laser beam reflected by the beam splitter 28 is
incident upon a collimator lens 29 which will form it into a
first parallel laser beam.

The first parallel laser beam having passed through
the collimator lens 29 is reflected by a first rising mirror 30
to deflect through an Iangle of 90 deg. The deflected laser
beam is incident upon the first objective lens 4 which will
focus the first parallel laser beam onto the signal recording
layer of the optical disc 101 of the first?f'y;pe.

The first laser beam focused on the signal recording
layer of the optical disc 101 of the first type is reflected by

the signal recording layer, travels through the first objective



Also in the | aser coupler 33, the sem conductor |aser chip emts a second.
| aser beamtoward the beamsplitting facé of the beamsplitter prism The
second | aser beamemtted fromthe sem conductor |aser chip is reflected by
the beamsplitting face in a vertical upward direction with respect to the
semi.conduct or substrate. . .The sgrond | aser beamemtted from-the

| aser coupler 33 is reflegted by, a bendirig mrror 10 and t hus defl ected
through an ah§Ré & fopsyessing minfor 30rand; ealbhmater deng 47Yr2nd Boamg

t hus defl ect rQ n angl 04 1e

- 33- deg., a%gliﬂgﬁu?gt:i d‘e‘ﬁttﬂﬁgo(géf%cetesdeggnﬁh%l?]heocttol%eetelcéﬁsr 352 The second
l'aser beamincident upppet hgsgpCdhPUrec33 V%o'u?ﬁ'ﬁs@ Pap S §emiiiobic {d¥e
cl ear substrate of the o;e)ticgl di sc IS1.3102_ of the secong type, aln(? focused
onto the surfiaserofhipieanidgfiistr aadr devgnidapdiotoidettbetops ididlpaliet oD
The second |aser beam focused on the' signal recording |layer of the
optical discsanpe fempheondasiar: ypbstrateef | Eheesiemjcond witgral asex eyhdipng

| ayer, travel.s through.,the second abjeciive leng 5, second rising m.rror 34
and bending fFr b?P‘ig?daﬂB fﬁ%nsﬁ@tl88 P Tt ﬁé‘?ﬂseg@?ec&ﬁ e‘?s%%gt sink

In this opti ?de(%ftéﬁ?ent eﬁi.r?aaptdﬁéﬁeggggt %@{Eét%‘}ssgh??i‘ﬁéﬁt% | aser

38 to the firs Ive lens and the s . ptical p fromt 0Iaser
chip of the hasgiluwG@upter 68 tDighe seersvtiohl eGlirfacesns 12id nt emseqtheeach

other within the frame 1. On the first optical path, the intersection lies
bet ween the semicmductensudStaatefirst rising mrror 30. '

In the laser coupler 33, a beam splitter prism is
disposed above cecach of the photodetectors with its beam
splitti;g face directed toward the semiconductor laser chip.
The beam splitting face is an inclined one formed a
predetermined tilt angle with respect to the top surface of the
semiconductor substrate.

Also in the laser cou'pl'er 33, the semiconductor
laser chip emits a second laser beam toward the beam
splitting face of the beam splitter. prism. The second-laser
beam emitted from the semiconductor laser chip is reflected
by the beam splitting face in a vertical upward direction with
respect to the semiconductor substrate. -

The second laser beam eni’/i'"t’ted from the laser
coupler 33 is reflected by a bending mirror 10 and thus
deflected through an angle of 90 deg., further reflected by a

rising mirror 34 and thus deflected through an angle of 90



On the second optical path, the intersection |ies between the bending
mrror 10 and second rising mrror 34. In this optical pickup, since the
first,and second optical paths thus intersect each other, the sumof the
vol unes occupi ed by these optical .paths is reduced for the intersection of
t he pat hs. (6) Construction of theypptical disc player o An
optical disc,player jngcorporating the optical pigkup.according to t _
present i nvefl€8on a&%ﬁ Fgegn%ut?x?tcbmon %e sec a OBJCC&VC 1¢8s § 'Pﬁe

~34- to di SCLRLRA §abbp B¥PR ThoPdbhiCabbherpO!dclnd  667ECERG Todsus sel
on the disc table 40, a control circuit and a controller to provide various
ki nds of conpagkebasiefbwghstippad e adelsubatestd radmnthbeoperddioldigtr ¢ont of

The control circuit controls the pickup, spindle notor 17 and 'sled notor
based on ththeas¢oondsitypal,sasdpfbcudedviondopshei surfate, of e awigmall _
circuit-controls the gperatigns of the elenments in the optical pickup, such
as the drivi RgcordungHaysd %géiiea?l’éiﬁ’ﬂaflb?“s 19%nd 3, on-off operation of

t he sem conductor | as n em £0 or er ' Al so, jhe tral
circuit controls the %%?a%%résn%f qglégrspll)%% e ﬁﬁ?g?e 7 gﬁd éqeeqcsﬁg%ﬁ.
Further, whepegofiprg!1difeORIf ¢RE sPERIA Q9sfBHDEMbECth Ot dli§pd gRl e 40
I's judged to be an optical disc 101 of the first type, the contrdl” circuit

will turn onréefledtiedstbysariemigmdlorecasding8loyet, ofraviele skrnoughdyheor

| aser chip of the |aser coupler 33. Then, the first, | aser beam having
second objective lens 5, second rising mirror 34 and bending

mirror 10, and then detected by the laser coupler 33.

In this optical pickup, the first optical path from
the semiconductor laser 38 to the first objective lens 4 and
the second optical path from the laser chip of the laser
coupler 33 to the second objective lens 5 fntersect each other
within the frame 1. On the first optical path, the intersection
lies between the collimator lens 29 and first rising mirror 30,
On the second optical path, the intersection lies between the
bending mirror 10 and second rising mirror 34. In this
optical pickup, since the first and second optical paths thus
intersect each other, the sum of the volumes occupied by
these optical paths is reduced for the intersection of the
paths. 2
(6) Construction of the optical disc player

An optical disc player incorporating the optical

pickup according to the present invention comprises a circuit



passed through the first objective lens 4 is irradiated onto the opti cal
disc 101 of the first type fromthe clear substrate side of the optical

di sc 101, passed through the clear substrate and focused onto the signal
recording layer. The first objective lens 4 is noved by the first biaxial
actuator 2 in the optical-axial directiLgp_of the first objective lens 4 and
in a direction erpendj cular to the -.optical, ax',i. The first opjective
lens 4 is moéd ‘E&ﬁ"cl}iéllfl’f%@t theaxtuPea a%Otdlicrii e optical. recording

the opti cal - SPAiGEh T Rel] oA °5hE, diVF; RBPIEEAG X PR ipit P hndl

an axial deflgotirn1ef tohprovidsatadions kPddstPe cbatro LD S0 o(ﬁfts %ﬁ?iéser

beamis al ways positioned on the signal recording layer. Al Sso, I rst
obj ective | erkeMviezedofictmbshd Benftrodtcibcait.al actuator 2 to follow up with
an offset of the recording track on the optical disc 101 of the first type
in a direction perpendlbgl ssontralhecigsmiitéalcantirolsf thhe Fickstp.obspindle

| ens 4, the focused s | aser b S .positipned, on

ot o({ tiuefirst amisﬁﬂlvva%/
the recordi nd2PFaEK.17 and sieds BOLPL, Daged o0 ¢ Hher | Vatious s1pRals | s
focused onto L.gnal ordj f, O he. opt i«cal: . dj t
first type tgtu\%ﬁfﬁqur 1}/1;a ipg#g??r{é?iyﬁr?,’sF%%a?o,gg{dolcgru&rl%cgo%étrgiflana ©
recordi ng | ayfjferatfonsWoift tHe d1méAvs i thedoptiddlt pitRapoPsu6R! afli gire 101

of the first type which is a magneto-optic disc, the first |aser beamis
i rradi ated ortrdvihg efigrastlvtbet btaxlialcactuatore2t endald, wagodfi eperatiovn s
appl i ed {0 e TqeHSe0, 3000 Rloidi® 1adet 4S9 cBRNBndullsy {15 PLhed
Also, the control circuit controls the operations of the spindle
motor 17 and sled motor.
Further, when a disc-like optical recording medium
set on the disc table 40 is judged to be an optical disc 101
of the first type, the comntrol circuit will turn on the first
semiconductor laser 38 but off the semiconductor laser chip
of the laser coupler 33. Then, the first laser beam having
passed through the first objective lens 4 is irradiated onto the
optical disc 101 of the first type from the clear substrate side
of the optical disc 101, passed through the clear substrate and
focused onto the signal recording layer. The first objective
lens 4 is moved by the first biax#al actuator 2 in the
optical-axial direction of the first objective lens 4 and. in a

direction perpendicular to the optical axis. The first

objective lens 4 is moved by the first biaxial actuator 2 to



first laser -beam.or. the.iptensity of the .external magnetic field is .

nodul at eds based .on a .to- bev..-wri_t.ten information signal to wite the

information signal into the nagneto-optic disc. Wen the optical disc 101

of the first type is a phase-change type disc, the optical output of the

first |aser beamis nodul-ated based Q? a to-be-witten information signal
b

to wite the informtion.signal pat e, phase:.change typgr:di $C., o

- 36- To ﬁ”giﬁ“{ ﬁ%r%ﬁo‘?ﬁnsﬁ)gﬁeﬁq 0 et'%tlsplagngfs?e@@?d?igt#%y’?‘s‘r’s{)f
the optical Q1 s AT Sk ihYP&; I hgt | o] d
onto the si g(rjlkl I _ef é@ortglgngi}&é/derr §lxaltral% ?hreéc:}g?ﬁeg?ety??gﬁﬁpweﬁg‘lrgsgérﬁ eam
fromthe sign thag¢orsditogshgyedn i dxiddt defbelction ofFekierepticyl diser ragion
signal fromthe optical disc 101 of the first type which is a nagneto-optic
disc, a changdsd fiopuisadi gpag of thethanenbeam isedlveayed ¢sighonedrbgothehen
the optical disc 101 of the first type .is a phage-change type disc or a pit
disc, a changSésm]ir aerosddaeatayse- of Al | thet ?’rrsStdQ?’_dEFéﬁ‘E?ofl‘?’é%dg is

i nformation sj |, f €e:phase: £ I 5P| '

particul arl y‘hgﬁgdf iqimﬁpas%?ggeg}n&£g%€§eccﬁ@§°?h% g?gggfforvé’c&pdi%ﬁfa%/%p S
reflected by §#@ el 8Fathé CFQOE ¢ dih g afr@lc kadth rtﬁe“ro'iﬁtié_ﬁlt&‘ﬁé ifel opiapéive
|l ens 4. The reflected light is forimed by the first objective lens 4 into a
paral | el |i ghirbeaypehiiah awdlite¢tiauelpddpendicular ¢ol therad pticadnaxi® 66 t he

beam splitter 28. Then the reflected | ight passes through the beam splitter
28, is brancHde first odigctivptlens pathet focused spot of the first laser

beam is always positioned on the recording track.

In this optical pickup, the first laser beam is focused
onto the signal recording layer of the optical disc 101 of the
first type to write or read information signal into or from the
signal recording layer. For w.riting. information signal into
the optical disc 101 of the first type which is 2a magneto-optic
‘disc, the first laser beam is irradiated onto the magneto-optic
disc and an external magnetic field is applied to the focused
spot of the first laser beam. Either the optical output of the
first laser beam or the intensity of the external magnetic field
is modulated based on a to-be-written information signal to
write the information signal into the magneto-optic disc.
When the optical disc 101 of the first fype is a phase-change
type disc, the optical output of the first laser beam is
modulated based on a to-be-written information signal to

write the information signal into the phase-change type disc.



the sem conductor |aser 38 and goes toward the photodetector 32. The
beam splitter 28 has a parallel flat plate inclined through an angle of 45
deg. relative to the optical axis of the reflected - Iight to cause an .
astigmatic aberration in the reflected light. Wen the optical disc 101 o
the first type : -36- -37- is a magneto-optic -
disc, the reflected 1)‘1?%2{ de Iectg.d by the ﬁ}egm splt'#ltter. 28 ,goes t rd the

phot odet ect or 32 tfr AR TRALI YL SHERE v thye fgnade fec Mo
b " P ! f g A R |
i rocted in TRYBECPIS SPGEREUIIAT0 1 B0, firs) S HRERITOGY

pol ari zed cobraignisdifocaised toficsigbhan sepake eécof@inigulayekat a¥d tthet he
pol ari zing - direction of the reflected I'ight, '‘and a third pol arized" '

conmponent di reflectadridgdit af shel tasér -USamedromel thé veigmal e cpaldimigzi ng
direction of ;the reflect e_d-({)i ght. The phot odet ector 32 conprises the

grating 39 alllﬂYS’fﬁlsuﬁiﬁ'FWSP f photodi odes for the plurality of the |ight

beans generated tarqu ' .t he . ri sm,t .ect e
| i ght beans by th ??eg&egnﬁéjgngﬁggg%ﬁ%geg&A%?q.\?%gﬂtt%cfe?)@&$6ﬁ%d§t%p(!1bqfrom
each of the pifatadi pa% efpéNRHABE! 24% GhlaBncld-obti ol RS Sa0chhA g HgRCT At €
a signal of information read fromthe nmagnéto-optic disc, a focus error
signal and apiodackzing edir@ctiognalf. tHberéflacted loghsi gnalsés whancahieve of

an offset, in the optical-axial direction of the first objective |ens 4,
between the gpdical dise 1Pdsof| thedipetitype is a phase-change type disc

or a pit disc, a change in reflected amount of the light is
detected to read information signal from the phase-change
type or pit disc.

More particularly, the first laser beam focused on the
signal recording layer is reflected by the signal recording
later and returns to the first objéctive lens 4. The reflected
light is forméd'iby the first objective lens 4 into a parallel
light beam which will travel through the collimator lens 29 to
the beam splitter 28. Then the reflected light passes through
the beam splitter 28, is branched to a return optical path to
the semiconductor laser 38 and goes toward the photodetector
32.

The beam splitter 28 has a paral’i'e'l flat plate inclined
through an angle of 45 deg. relative to the optical axis of the
reflected light to cause an astigmatic aberration in the

reflected light. When the optical disc 101 of the first type



focused by the first objective lens 4 and the surface of the si gnal

recordi ng-layer of the optical disc 101 of the first type, and a direction
of the offset. The tracking error signal is indicative of an offset, in a
direction perpendicular to the optical-axial direction of the first
objective lens 4, between : -37- -38- the spot of
the first | aser beam focused Db he fiyst ofjective lens, 4 and th

recordi ng tratk aoﬁnﬁﬁé%ﬁt‘PE&}go‘i’ss@’l °o'f°§ﬁétﬂjr§‘tgh§/[5’é§ﬂ§ﬁ(§eé giyr Lkei on
of the offset e fik haXi i sydriven.hasedsgn. the facys
and tracking té?gidﬁr sﬁlégtgﬁljsjb%xgad gﬁagbﬁﬁpﬁcﬁ)teoggﬁ et(?;age;}eggg?t %g %gﬁ%glﬁoge
upon whi ch t hgy 6 BfalmaGlosd | lﬁgin Of(lntd"te' B tPhEed) COFRRBRN bPhnthR sl | E?E
| aser beam comng fromthe signal recording |ayer, is incident, - has four

| i ght detectincemwihgcaxsflespededighti ihty af fihet opdblesizedi soaipbhent
reflected light. The reflected |ight incident upon these four |i gg

det ecti on surdixestedrins the polppizinptinessvencofwherefiectedgbightsia is

inline with the di,rection of the asti tism sed hy the beam .splitter
28, hesune tHERORAGRO IR o B RTSRt et hFB B Agnandiecht EAS
surfaces are b, ﬁqpe L Il [ d ANFTe! t he
astigmatism O@eghge?% ec?gd{ﬁ&ﬁ?a&g%h%é ?xr%rcég‘gféd&%tpﬁ 't'%@g%ﬁpo%%t’ _
rel ation: and a thied=pblarized cdhpbndntierecferl ithroufgdcwh amglle sifgnal
i ndi cating an of fset between the spot of the first |aser. beam faqcused by

the first objetiidegl andativada tbespglarizingrdinegtioneofofhe mefdpciedi

di sc 101 light. :

The photodetector 32 comprises the grating 39 and a
plurality of photodiodes for the plurality of the light beams
generated through branching by the Wollanston prism to detect
the light beams by the respective photodiodes. A light
detection output from each of the photodiodes of the
photodetector 32 1is processed to generate a signal of
information read from the magneto-optic disc, a focus error
signal and a tracking error signal. The focus error signal is
indicative of an offset,  in the optical-axial direction of the
first objective lens 4, between the spot of the first laser beam
focused by the first objective lens 4 and the surface of the
signal recording layer of the optical "“'/c'ilisc 101 of the first
type, and a direction of the offset. The tracking error signal
is indicative of an offset, in a direction perpendicular to the

optical-axial direction of the first objective lens 4, between



of the first type, and a direction of the offset. The first biaxial
actuator 2 is driven based on the focus error signal Fe to nove the
first objective lens 4 correspondingly. Thus, the spot of the first

| aser " beam -39- focused by the first

obj ective lens 4 is al ways positionggsgn t he signal recording |ayer, which
Is called "focus servo co

phot odi ode ub® SAEERL Hhe P@??gé@é&r PF%H’( tf]é?’“tgggt g%ggﬁg}[ﬁré"'?g‘*ﬁ}eh%g&t ive

first-order o) f f il aqmd:ngqf t ' |
recording | a§§‘?§,) ‘P?}%%Ct?l etﬁ??°ﬁ§éﬁ%??§5e§§menm‘gﬁt' %geeclmelo?\‘iggrﬁ aces.
The amounts efrgtetypet ednld oht dinfctiba ROBIthie/ & BREtNCYAk \oréi rBiapialer
conponents of the first |aser beam are equal to each other when the spot of
t he zero-ordectuatgonznis odrivien fhased| aserthieefimcivs @nd herarcddargdi exy otrr ack.
Assune here that optical outputs fromthe two |ight detection surfaces are
e and f, resptRal®ly. A signal- indicative of a difference in anpunt of

reflected |ight tween th itive d negat,i ve first-order_canponents
can be expr essedbﬁ}t etﬁzlq‘%&%)%\ﬁcﬁﬁrrg?atﬁb :photeo 10¢¢ ypon w. ME% Te
Is a trackin r rs'?gﬂ' heat bRy . apdeff ' f e
zer o- order cg?rgloe{]cgr?td (1) t edimipgt Elbggefapgggnfﬁgﬁﬁ&ft E%e???gfq&%egct Ive
lens 4 and tbeaneCobaiiig froak the signobrecordingdal®h,ofs imeidens] hiagpe,

and a direction of the offset. .
four light detection surfaces disposed radially of the optical
axis of the reflected light. The reflected light incident upon
these four light detection surfaces forms an elliptic beam spot
of which the longer axis is in line with the direction of the
astigmatism caused by the beam splitter 28. Assume that
light detection outputs from the four light detection surfaces
are a, b, ¢ and d, respectively. A direction and magnitude of
the astigmatism of the reflected light can be expressed with
the following relation:
Fe=(a+c)-(b+4d)

where Fe is a focus error signal indicating an offset l'Jetween
the spot of the first laser beam focused by the first objective
lens 4 and the signal recording layer of the optical disc 101
of the first type, and a direction of the 6ffset.

The first biaxial actuator 2 is driven based on the focus

error signal Fe to move the first objective lens 4

correspondingly. Thus, the spot of the first laser beam



The first biaxial actuator 2 is driven based on the tracking error signal
Te to nove the first obj ectlve | ens 4 correspondingly. Thus, the spot of

t he zero-order conponent -40- of the
first 1aser beam focused by the first Obj ective lens 4 is al way's posi ti oned
on the recordi ng tack, which is call 633 tracki ng servo control" The
optical picku m)v d aJ ong, the € shaft 18 and support shaft 9 for
the first obj %?P\?S | Bysthet réév%gl?%‘@"é"n £RE %l'ﬁnél wr’éé‘brﬂﬂﬁélaﬁé 8® t he

wih respect TRet RbeBAT; pecBirg iR o TPk, 33 41T UHEOFFT SR

optical pickugeohngrgpved aI ong the outer “and i nner “circunferences of ‘the
optical disc 101 of the first type.and the optical disc 101 is. spun, so
that information simrthle pdo toa eveicttben3 and/hy phesib did de neppacwhicH hbe
entire signal recording area on the optical disc 101 of the first type.

In this optice¢flsicsiedp, light a®di nther rRﬂSldlvﬁhealbét imegative |f$rsjle-t06dteetd by

t he above-nmenti oned so-cal t.he

[irst obyect | GREBABERES nof hihe GIFFEFARRrcRdto GAREAEAENE e ikalang
I nner ci rcumte%ggﬁg??grslialg,%bopt Cainfii@@ntlmhg té%?of'*f&?éé(@&ew Iﬁ hr}e

optical axis ective T'ens 4 is kept Opposi StP& ght

line passing #Btoveioid h@uﬁﬁr&eesr OfT i $1ea ARt 1063 o@ &@fl@étedlan@h»t,s o' @Hgh
the center of the disc table 40, that is. to say, while it is kept

i ntersected wpoRitivet aaldgmeglaqtmee ;iélsst-rq:rdeh‘r oagipohenterthef firise lmptelrcal

di sc 101.
beam are equal to ecach other when the spot of the zero-order

component of the first laser beam is on the recording track.
Assume here that optical outputs from the two light detection
surfaces are e and f, respectively. A signal indicative of a
difference in amount of reflected light between the positive
and negative first-order components can be expressed with the
following relation:

Te=¢ . f _
where Te is a tracking error signal indicating an offset
between the spot of the zero-order component of the first
laser beam focused by the first objective lens 4 and the
recording track of the optical disc 101-of the first type, and
a direction of the offset. 4
The first biaxial actuator 2 is drivemn based on the

tracking error signal Te to move the first objective lens 4

correspondingly. Thus, the spot of the zero-order component



It should be noted that a so-called one-beam net hod nay be adopted for
detecting-a tracking error of the first laser

-41- beam |In this case, the grating 39 is not provided. Al so, a so-called
push-pul | method, a phase difference nmethod including a so-called V-DPD
met hod, or a wobbling nethod may be enghpoyed for the tracking error

detection. | fe-th t he, f 1. d, the first

obj oct i ve | et M ikl RacFchRanbdBhnerd 5 e, £1E5H Q4R dEsinS 4

th h the g t.h hedl o 101, £ st .

op{ ioggl di gcqgg??gvnﬂ%e&g?fstga?ggl gqﬁgﬁiesgégtggﬁn&ﬁegﬂ‘{% béygﬁc%p Si gaalwg{i'sgn '

102 of the setwmadkingeseiwe cofrodl". circuit turns on the sem conductor
| aser chip of the | aser coupler 33 while turning off the sem conductor

| aser 38. Then, aTdeearpiticadepidlewm isamonge paadoag the ogagid ¢ shaftcb8dand

objective lens 5 is irragdiated onto the optical disc 102 of the second type
fromthe cl edfURRHEE r%ﬁ%‘dtsﬁt?e for the dprstcabigicdiveobenyadste eavengthe he

cl ear substr -apnd e - the_sign cordin ayer. [The secand
obj ecti ve Ie?lés[Fg?lgss%gégg g%/&?%gu{sgc%lﬁ%’gbﬁ%x@? Sgtth‘g?ior 154 rfl(?fle"? thle
opti cal - axi alfigdsf egtben t g di 2 ipitel ML ectlhan « i

pgr pendi cul a‘F'lt o] th%pgptﬁ:ral {lgf((?l?lhg%% Sséigg%g obj egt ﬁ/lgdfi%{]sg hlas Yﬁf}é
noved fol | owinegpew tvid thanentirzesighal re copdingl ati c N@te particularly,

optical -axial directjon of the second objective lens 5, that is to. say,
with an axi althgef PREIGDh Bickne oift | movedseloor thet eutamheandcuienespot

F;yépé SZFSS%i#&%?ég%%eﬁgﬂéf g%v&yes o%ot‘fi'c%i O@fsdc erbf h(?f Stih%n%lirgte%())'rp%i r;%d
the optical disc 101 is spun, so that information signal can be
written and/or read with respect to the entlire signal recording
area on the optical disc 101 of the first type.

In this optic.:al pickup, a tracking error of the optical
disc is detected by the above-mentioned so-called three-beam
method. As shown in FIG. 4, the first objective lens 4 in
this optical pickup is moved along the outer and inner
circumferences of the optical disc 101 of the first type while
the optical axis of the first objective lens 4 is kept opposite
to a straight line passing through the center of the optical
disc 101, namely, through the center of the disc table 40, that
is to say, while it is kept intersected with a straight line
passing through the center of the optical disc 101.

It should be noted that a so-called one-beam method may

be adopted for detecting a tracking error of the first laser



objective lens 5 is noved followng up with an offset of the

-42- recording track of the second objective lens 5 in a direction
perpendi cular to the optical axis of the second objective lens 5, so that
the focused spot of the second | aser beamis, al ways positioned on the
recording track. ~ The optical .pi c'l_ghlg_f'd 8% the second | aser beamonto
t he signal reqgording Jayer. of the optical, disc. 102 of the second e to
read i nformat ﬁ’(ft‘?‘gi g ngﬁrﬁ?ﬁ%’ §ﬁ§n§FaF’ét§)r3(ﬂ i F‘Qﬁer%ﬁS%parﬁlgm #ly,
the second | aser . hepiyi s, fofu on iq signalyfecorgi r of .the, -
optical disc %%zfggﬁ%“a-?é?ﬁeétﬁgﬁ Iq%lgﬁ{‘ggf t‘ﬂqushe%:sge?\d ﬁggfég}égm 'reégﬁh’t%e
signal recordiifiglhdyfg wSsdecatlie€d VODPEBA ni &S ARl O SIEBBIiAEOMthD d
signal recording layer. This reading of information signal is done by
detecting a chaayebenempdoye dfforhthe effaedtiag leaser detection. IEhainy Sof 0
say, the second | aser beamfocused gnto the surface of the signal recording
layer is refl dBE88 BPsehe Wibgmitheedsamagl |ksyanovade the ufirstiobjeetisecond

obj ective | en h ef | ect l,j ght- back f.0 the second opjective lens 5
travels thr ougfa‘nth]ei E%%Xn&%ﬁi z)%nd&%{}r ORPa51E ndobéntﬁ_ﬁ@l#?rﬁrneld’,asaﬂd‘& hen
Is intident u ' It &£ Of; r

The refl ect edpﬁgggr%ﬁbgg%@bezﬁfrtgftt%gu% gfnfaslp ﬁ?grdlggggtg{s:@? rsgut(jﬁ?he beam
splitter surface, Widernta s oiptéchdardispl i $é€r opr i elhe Wiligh bratiiehesot hig

| aser beam fromthe optjcal_ path back to the sem conductor |aser chip for
det ection by dedermimed to be an optical disc 102 of the second type, the

control circuit turns on the semiconductor laser chip of the
laser coupler 33 while turning off the semiconductor laser 38.
Then, a second laser beam having passed through the second
objective lens 5 is irradiated onto the optical disc 102 of the
second type from the clear substrate side of the optical disc
102, passes through the clear substrate and focused onto the
signal recording layer. The second objective lens 5 is moved
by the second biaxial actuator 3 in the optical-axial direction
of the optical disc 102 and in a direction perpendicular to the
optical axis. The second objective lens 5 is thus moved
following up with an offset of the optical disc 102 in the
optical-axial direction of the second objective lens 5, that is
to say, with an axial deflection of the optical disc 102, so
that the focused spot of the second laser beam is always
positioned on the signal recording layer. Also, the second

objective lens 5 is moved following up with an offset of the



-43- photodetector. Also, the reflected Iight beamis reflected by the
surface of the first photodetector and inner surface of the beamsplitter
prism and thus detected by the second photodetector as well. A si gnal
of information signal read fromthe optical disc 102 of the second type,
namely, an RF signal, a focus error si,gnal Fe indicative of an offset of

the spot of -the se¢ond | aser peam focuse y. the second objectiyve lens 5
fromthe surraeeréfngh&r%qlgrpaﬂp fgécéP&Pﬂg‘ Pg’}éPtWF l§@So St ABak- diFegtion

direction of _the obj.ectdve lens 5. .tk IS t ; f error. and a
traoki ng. er r BEIBegAc Ut o h: SpsiBFt 45 PLaB%, s 8onB% BuleelitpdEns e
| aser beam f 50rg § h alteOHY %%ster@sboftoesmﬁ'eoaeé@ﬁdsgsfacsefaf 1 1iRC a PR ARAS
recording layer 1n the optical-axial:direction ofthe seconéno j ective 1ens
5 and in a dposdticone darpahedi ced ordimg ttheckpti cal axis, nanely, a tracking

error, are calcul ated based on the |ight detection output from each
phot odetector. Thraemtical hpickepefoendesi thrlsdaopdolaskn beam omhoof

the Iight detgection oytputs f.rom the photodetectors. The focus ror
signal Fe |stBFosi8aaladesoqding: Jadebaiedif (wRtioaindide: ob47 of Tothsut s

Lo PO PESHF i, o AU na 15 LHERAA 200 1R g

di fference between a'< . I'ght "detection ou rom t .
oL CEA 1O SuFSSERamRTTO e SeNad i salartct ot ik bk i
focused onto the signal recording layer of the optical disc
102, and a reflected light of the second laser beam from the
signal recording layer is detected to read information ‘s.ignal
from the signal recording layer. This reading of information
signal is done by detecting a change in amount of the
reflected laser beam.
That is to say, the second laser beam focused onto the
surface of the signal recording layer is reflected by the signal
recording layer, and returns to the second objective lens 5.
The reflected light back to the second objective lens 5 travels
thfough the second rising mirror 34 and bending mirror 10,
and then is incident upon the beam splitter surface of the
laser coupler 33. |
The reflected laser beam back to the beam splitter passes
through the beam splitter surface, and enters the beam splitter

prism which branches the laser beam from the optical path

back to the semiconductor laser chip for detection by the first



-44- the other side of the second photodetector, and a sumof the |ight
detection output B fromthe |ight detection surface on the other side of
the first photodetector and the |ight detection output C fromthe |ight .
detection surface on the one side of the second photodetector, nanely, (A +
D - (B+ Q. In each of the phoygdetectors, the line separating the

| i ght detectiqgn sufface on t one, side.and that on_the other_side from
each ot her, ﬂ’g’r%té’ Qe dma%’& &hg. reflecteds tlb(‘}aént’énﬁﬁﬁf‘?%ﬂe‘{ by
direction of e i K Of | Gal. di sc. f S

direction of (hee{ERPLEI 0 h e 20Fd b, ShCugly SurilEcoBed
above- ment i ongdh 1 0- &1 1t€€r ONfrikaaM RS- RHls NBE OGS PT 319"3 tBR! | gak oRdSC
102 of the second type to detect a tracking error. he optical pickup
is nmoved al ophdtoad gpectersimfwell8 and support shaft 19 so that the second
obj ective lens 5 can_be noved faci n%.the entire signal recording area of
the optical disc fosignalnf informatipn signslpgadctinmgthafantigel ohisd gnal

f the si di ea.. Nanel t tical .pi i pved_al
the | nner - and U ek Hbie, GRAPEL YRR PSP AR KT iESaoba ofo RS Critma”
t dth heak di:5q:102: J jnf i i |

20G Trom t naTBaRERECCHRRiCHEIVE oF Hn 0Lt 4 ki Rl oF $He, 5508 |
mentioned ab@ueribehlit foRhisd Wy clip scEomidi 08 ¢ Otitviee 1eRh@SSNro i ahid on,

the spherical adjusting nmechani smbeing C
surface of the signal recording layer in the optical-axial

direction of the objective lens 5, that is to say, a focus error,
and a tracking error signal Te indicative of an offset of the
focused spot of the laser beam from the recording track
formed on the surface of the signal recording layer in the’
optical-axial direction of the second objective lens 5 and in
a direction perpéndicular to the optical axis, namely, a
tracking error, are calculated based on the light detection
output from each photodetector.

Namely, the above read signal is provided as a sum of
the light detection outputs from the photodetectors. The
focus error signal Fe is provided as a difference between the
light detection outputs from the photodetectors.

Furthermore, the tracking errof Te is a difference
between a sum of a light detection output A from the light
detection surface on one side of the first photodetector and

a light detection output D from the light detection surface on

A



-45- a reference for the objective | ens skew adjustnment attai nabl e through
adjustnent of the tilt of the support plate for the objective |ens driving
mechanism is provided at the-lateral sides of the objective |ens.

Thus, *even if the radius of curvature of the spherical surface of the
spherical adjusti ng mechanismis erronegys, it is possible to prevent a
positional error in the optical-axial direction of the objective |ens.

Al so, a positthenaitherrsidé rofa thier secpod phosedditeatar, tand e saymi e thei s

of the objectiv ns can be absorped by adjusting the fixed position of
the objectiv ggﬁf"tﬁ“\ﬂﬂﬁ %Eﬂ’l‘éﬁim relative to the support ‘plate for the

obj ectlve | engodf iodie'9; JRE MV on b §BeSBthel R GECRL. A¥ER! OF
I ckup, haaht op |06(1)I a

can provide an optlca I'sSc ayer I ncor por ating the

optical disc, wwd)é&&foraanaasuean moaétasnl&i Hitp W O TRoabide 1¥ght ens

skew, conpact in-the optical-axial direction of the objective |ens, and
having a redubdtelotibnghnrfroy eat ehieaore sndeaoﬁlt:hmespeopdn;ihmbdret'eotbh;a
opti caI aX|._s namely, (A + D) - (B + C) - 46-

In each of the photodetectors, the line separating the
light detection surface on the one side and that on the other
side from each other, forms an angle of 45 deg w1th respect
to a tangential direction of .the recording track of the optical
disc 102 of the second type.

That is to say, this optical pickup adopts the
above-mentioned so-called one-beam push-pull method for the
optical disc 102 of the second type to detect a tracking error.

The optical pickup is moved along the guide shaft 18 and
support shaft 19 so that the second objective lens 5 can be
moved facing the entire signal recording area of the optical
disc 102 of the second type, thereby reading information
signal from the signal recording area. Namely, the optical
pickup is moved along the inner and outer circumferences of
the optical disc 102 of the second type and the optical disc
102 is spun so that information signal"’/.can be read from the
entire signal recording area of the optical disc 102.

As mentioned above, in the optical pickup according to

the present invention, the spherical adjusting mechanism being



WHAT IS CLAIMED IS 1. .An_optical pickup, conprising: . .. ...a-light source

to emit a,light beam . . a frane having provided therein photodetectors
upon which incomng |ight beamis incident; an objective |ens; an
obj ective |l ens driving nechanism to support the objective |lens novably in
a direction parallel to the-optical axi,sg of the objective-lens; and a

support plate installed on the frame to“fix the objective 1ens driving
mechani sm a refeecakjecforvihd arty edrtii vie nbe me clkaw sad pugimoent ptdaénbbleag
mounted on the framg wi.th a spherical adjusting mechani sm provi ded between
them the sphidiicwghaafigstmgnteeathenttldi of %béaﬁﬂﬂpé’tﬂt pdatat 5| the des

f th bj ' I d. b h bjecti | .grivi i
the support pTELESHigE ARBSOAFLEIRE MG 13 REBNAAFAneBethG WISAELY on
the frane. byawog}‘thtéqsgagg@”&qgnggj usting nechani sm the support plate

bei ng fi xed er adjusted”in position and/or angle along the spherical

adj usting nmechani sThug; evére PPtIHGA!radivdsuro o Etiathidet b fl *hel diphekical
wherein the center of curvature of the spherical surface of the spheri cal
adj usti ng nec$wmrfiaom iof pbei spheritaloadjustistemenbaohfects vericmsods;j \itng
mechani sm support pl.ate is pivoted about, t he ient er qQf cllilrvat ure, an.o;fset
of a beam spots &OS$1 ilﬁhf" ent a positional error 1n the optl_qp;l_-apgﬁe dent

upon, and foc&’isr%%t%n B?ethoé)jo j'_[eic\ﬁvkefhsng.s ml@ior,ma{npositional error in a
direction pérpendicular to the optical axis of the objective
lens can be absorbed by adjusting the fixed position of the
objective lens driving mechanism relative to the support plate
for the objective lens driving mechanism.

That is to say, the present invention can provide an
optical pickup, and an optical disc player incorporating the
optical disc, capable of an easy and good adjustment of the
objective lens skew, compact in the optical-axial direction of
the objective lens, and having a reducible light-projected area

in a plane perpendicular to the optical axis.



.8." The optical pickup as set forth in Caim1, wherein the center oOf ey
curvature of the spherical surface of the spherical adjusting nechani sm '
lies on the optical axis of the.objective’lens and-inma positionrwhere a -

pl ane passing through the center of curvature and:p ' I e
optical axis intersects the spherical _ggrface. 4. imﬂﬁmlﬁ!m"!!ﬂmg as
set. forth in Caim2, wherein the objective |ens andsSple I ng
nmechani sm are iguehd ELAIMER st el ation that a plane exists which is
perpendi cul ar to the optrcal axis of.the objective lens, intersects the
spherical surfate ofAd bgtiqtlepicalip,acpmyirisingrechani sm and passes through
the objective lens. 5., The optical Rpickyp.,as set forth in Cdaim1, wherein
the spherical adj us®iHghtsORdRe L P?lf-&ﬁﬁ&t-zheq"éhst. in two positions on -

the frame. 6. The goiggale Bl e oade! ket oiloTblee sl uddlp

spherical agjusting nmechanismis me n two positions on e fr , and
conpri ses: whiph dvicoinDing Hifghti bhgameibiaicidenty esiliently pressing the
objective lens driving nmechani smsupport plate and franme to the spherical
surface of the sphepRcebiesdfYedens: nechani sm  and a fixing nenber for

_séelgijr ely fi X_i ng t heaﬁu%ﬁrétgtwét ?ex%‘ddﬁvam?g t‘&e%ﬁiﬂi?&lhe{o' support the
: - objective lens movably in_.a direction parallel to the optical -
axis of the objective lens; and =

a support plate installed on the frame to fix the objective
lens driving mechanism; |

the objective lens driving mechanism support plate being
mounted on the frame with a spherical adjusting mechanism
provided between them, the spherical a&justing mechanism
being located at the lateral sides of the objective lens
supported by the objecting lens driving mechanism, the
support plate for the objective lens driving mechanism being
mounted on the frame by means of the spherical adjusting
mechanism, the support plate being fixed after adjusted in
position and/or angle along the spherical adjusting mechanism.
2. The optical pickup as set forth in-Claim 1, wherein the
center of curvature of the spherical surface of the spherical
adjusting mechanism is positioned so tl’{l;t when the objective
leﬂs driving mechanism support plate is pivoted about the

center of curvature, an offset of a beam spot of a light beam




P

7. .The optical pickup as set forth in aim 1, wherqi nm‘mu\mm ‘3 .
| ens driving mechani smconprises a | ens holder for tmm“ 5 ) a
coil mountéd on the lens holder, a resilient support mentfer Yo slpporting

the |l ens hol der displaceably, and rrea_n4s7_f or generating a magnetic field
toward the coil. _-8... An optical- pickup,, comprisipg: . a first. qbjective
| ens driving rrech’eﬂ‘ﬁ‘grﬁntf °§uﬂﬂt§rk?ﬁbp‘?%iﬂ’l’rg’§e BB?%_‘étt‘i"\?ele!"én§ FPABTY: n: a
direction paralles tOrge dfiachi igIekaR! b&HeraroftnOlin [ Ofaidh ECWHE difNBle -
a second objective lens dri'ving rechani smfor supporting a second objective
| ens novably in acemteacwifocupestiriecbft theatsphlegdst] shefay iofathexdpheaficahe

eng drivi ng. mechifuHngrBechansrRolies on the ntheglarie ot Che CHASHERES
et S ouopor gl el oADK, [ W hsbaghosi ool e
mechani sm bei ng cé¢nteat asf etrvdtareataardal peipkasiioitldthetoobfbectoptachénaxis
i.nters-ects the spherical surface. '
4, T.he_-.o_ptical pickup as set forth in Claim 2, wherein the
objecfive lens and s-pherical. adjusting mechanism are in such
a positional refat_ion that a plane exists which is perpendicular
‘to the optical axis of the objective lens, intersects the
.spherical surface of the spherical adjusting mechanism and
passes through the objective lens.
5. The optical pickup as set forth in Claim 1, wherein the
spherical adjusting mechanism is formed at least in two
positions on the frame. .
6. The optigal pickﬁp as set forth in Claim 5, wherein the
spherical adjusting mechanism is formed in two positions on -
the frame, and comprises:

a provisional-fixing member for resiliently pressing the
objective lens driving mechanism support plate and frame to
the spherical surface of the spherical adjusting mechanism;
and

a fixing member for securely fix‘ilhg the support plate and

frame to each other.



supported by the object i..ng | ens dri vi hgw'r\ré’ehaniim_m&_suppé%—t——pl—ate for
the objective | ens driving nmechani sm being nounted on the frane by neans of

t he spherical adjusting nmechanism the support pleﬁlmﬁmm U‘l ﬂg‘ fter
adjusted in position and/or angle along the sph A serechani sm
-49- 9. The optical pickup as set fgeth in d ai nt 8,° wherein the center of
curvature of the spherical surface of tThe spherical adjusting mechanismis
positioned_,so t,Pia\t when the objective lens drivi n& mechani sm suppoit plate
i s pivoted’about NEREPLERRErP R ERr Yat 16t fodhhoft selaun &, bulerspst the a

| i ght beam,i,ngi.dan 4 ane focu the obj.ective |ens i, m ni num
10. The ogj? ibgg}:gg‘llécklﬁglosgsd rgg? "Loﬁé %%I nlp')é i 51851,1)‘{/\Weersel"‘nlet'hseshcoelﬁjteerr ?Bf
curvature ohet by jeheviecale nsur fACE P fldi PRNET baal t1ad] ustd o TREDaN,sSM

lies on the optical axis of the objective lens and in a position where a
pl ane passingiltiendugsup hercentemtoér cfiovatwuwep and nger predilewsar hbddehe

optical axis intersects the spherical surface. 11. The optical pickup as
set forth BASElafRRd]lywharted nmeensbjfeat | genkeeasingid asphagnedlicadjiedti ng
mechani sm are | 4 ?ﬁCh a'l]pOSi tional relation that a plane exists which is

per pendi cul 'S ths Sptical axis of the object i.ve_lens, intersects the

spherical gurfagg @fpi8g1 SARKWEE S HERpy meEChani sm and

a first objective lens drhiving mechanism for supporting
a first objective lens movably in a direction parallel to at
least the optical axis of the objective lens;

a second objective lens driving mechanism for supporting
a second objective lens movably in a direction parallel to at
least the optical axis of the objective lens;
and

a frame on which the first and second objective lens
driving mechanisms are installed;

the objective lens driving mechanism support plate being
mounted on the frame with a spherical adjusting mechanism
provided between them, the spherical adjusting mechanism
being located at the lateral sides of th.e objective lens
supported by the objecting lens driving mechanism, the
support plate for the objective lens dri\’ring mechanism being
mounted on the frame by means of the spherical adjusting
mechanism, the support plate being fixed after adjusted in

position and/or angle along the spherical adjusting mechanism.



passes through the, ohjective lens. 12. The optical M in

Claim8, wherein the spherl cal- adj ustii ng mechani smis formedm ‘L
[

two positions on the frame. 13. The optical pickup: am““\ al m
12, wherein the spherical adjusting mechanismis for *l ONS 0on
the frame, and conprises: a prow Sd onal fixing merfoer for resiliently
pressing the ' - -50- "objective lens driving

mechani sm support 'Iﬂié‘%?t@@&ll fpﬁ%ﬁﬁpt Rstdf # ngmr ?E%lﬁ‘ﬁifé‘c%ﬂgréﬂeﬂ?ﬁhe“ cal
adj usting nmechanism a fixing nme ar secur€ly fixing
support pl at ecemterf pineurmieachoditther spharicdiie sopfaczalo fptick ypleerisel forth

in-Claim8, rein the objective lens drivjn chanlsmcorrprlsesalens
hol der for th%‘?-Bbﬁ é’eg.%c?‘]éﬂésmalscm“m d0cthat whea,the fhjective '

resilient supRgd mgp&‘%a{,&rcﬁlm Qy td queallﬁi jhol %igas%gﬁ?apw and

nmeans for generating a magnetic field towar . cal
pi ckup as setcémterhof rcudvaiturs, asheffset oifea freane slpaﬂ of Qv il Dietek lbr&&hﬂe it a

first light spurce to emt a Igoght begm having. a first wavel ength toward
the first objHtaideat wpen, aad tocusesh By, ithist oRinptire dgnanist minimgim. beam

“having a secofg wgyel % 95 it ?\p@%ﬁglt f§@c€é}ghom qﬁ] AitE J CQ%ertfn

optical pickup as set or relrn e nureri cal aper°[ ure of
the first objeuttercofemsrvaturargfrthiehapherical surface of the spherical

adjusting mechanism lies on the optical axis of the ob;ect;vp
lens and in a position where a plane passing through thé
center of curvature and perpendicular to the optical axis
intersects the spherical surface. |

11. The optical pickup as set forth in Claim 9, wherein the
objective lens and spherical adjusting mechanism are in such
a positional relation that a plane exists which is perpendicular
to the optical axis of the objective lens, intérsects the
spherical surface of the spherical adjusting mechanism and
passes through the objective lens.

12. The optical pickup as set forth in Claim 8, wherein the
spherical adjusting mechanism is formed at least in two
positions on the frame.

13. The optical pickup as set forth in Claim 12, wherein the
spherical adjusting mechanism is formed-’"iﬁ two positions on
the frame, and comprises:

a provisional-fixing member for resiliently pressing the



that of the second objective lens, and the wavel of the |I§ beam

fromthe first l'ight source is shorter t han t hat of “‘u“‘“n‘““‘\ fromthe
second,light source. 17. An optical disc player, opti cal

pickup to irradiate a |light beamto an optical di sc and récel've®a return
light fromthe opt I cal disc; neans-sper novi ng the optical pickup

radially of th P t'cI leSC: Al
means for spi nn ﬁat]t‘ftee lgp 3 éiarllv(’ingcmechamt‘c‘nnel %%PP?&F @00'{? gndd(ﬁ%m‘gr}%
a |ight sourcehéosphieridal lﬁhtfallﬁ:arﬂf the sq)ltéﬁemhaawguwga\m%ﬁamet@' n
phot odet ectors upon which incomng |light béamis incid

obj ective | enand ~an objective lens driving nechani sm to support t he

obj ective | ens m)vabl y.in a direction parallel to the optical axis of the
obj ective lens; arfd lxmgalnfr@pbéft oF| seeureky fixing she soppanteplate and t he

ob) ecti ve | SNt b R gTERERIT, (i, 0D SCLL Ve Len Lsting e
Tocated at o atorg) VBERRAr Blekul? SRR Egraf Tn Tsih TG POl S0
obj ecting | enebgiecwmlafﬁ@hdni\smg tdiechuﬂl@@ﬁi clb'rﬂf)ﬁs‘é%f al h@n@l]i@l?déi"@fdrens
driving nechani sm bei ng nounted on the frame by neans of the spherical
adj usti ng the objective lens, a coil mounted on the lens holder, a
resilient support member for supporting the lens holder
displaceably, and meatts ‘for gemerating a magnetic field
toward the coil. |
15. The optical pickup as set forth in Claim 8, wherein the
frame has provided inside it a first light source to emit a
light beam having a first wavelength toward the first objective
lens, and a second light source to emit a light beam having a
second wavelength toward the second objective lens.
16. The optical pickup as set forth in Claim 15, wherein the
numerical aperture of the first objective lems is larger than
that of the second objective lens, and the wavelength of the
light beam from the first light source is shorter than that of
the light beam from the second light source.
17. An optical disc player, comprising?
an optical pickup to irradiate a light beam to an optical

disc and receive a return light from the optical disc;

means for moving the optical pickup radially of the



mechani sm the support plate being fixed after adjusted in +Ht1on and/ or
angl e along the spherical adjusting mechanism 18. ptical al\ﬁ pl ayer

as set forth in Claim17, wherein the center of curva \m heri cal
surface of the spherical adjusting nmechanismis po when t he
obj ective lens driving nechani smsuppg{t plate is pI¥ vt

-52- about thet.c‘eﬂtdar of c(!rv'at'xure, an of fset of a beam spot of a |ight
beam i nci def®P 6ﬁ8 1354 3%used by, the objective lens is mninum 19. The

optical disc playfisds reetsdiiding @hg(?l%fpcja&},dw@r ein the center of
curvature of the spherical "surface- of the spherical adjusting mechani sm
lies on the optitlkt opdisadfpidkumbieaiprisihgns and in a position where a
pl ane passing through the center of curvature and perpendicular to the
optical axis interldghtsqurcepesmitia bigftabeamz0. The optical disc player

as set forth in d ?Fj;rm 18, ,wherein the.cfb' ecfli ve, | eng anﬁ spheri cal
adj usti ng mechanfsfame i Bayipg Praidsdntherein PBATOASLESIArSNYPOY st s

whi ch is pe | gul.ar. teh | Gal; AXhS; .he objective |ens,
intersects t e%ﬁgrc?)(%%&%t}?ggg?éo{‘ﬁt sgﬁ'ls%’hde)érlll{dal adj usting nmechani sm and
passes through thg ¢pj&stiveciémwdts. 21. The optical disc player as set forth

in Caim1l7, wherein the spherical adjusting nechanismis fornmed at | east
in two positionsann ebpedtiace.laats dAnevipg i matchlasisl ater sappsett fdre h in
Claim 17, further conprising anqQther objective |lens driving pmechanism
provided ©objective lens movably in a direction parallel to the optical
axis of the objective lens; and
a support plate installed on the frame to fix the objective
lens driving meéchanism;
the objective lens driving mechanism support plate being
mounted on the frame with a spherical adjusting mechanism
provided between them, the spherical adjusting mechanism
being located at the lateral sides of the objective lens
supported by the objecting lens driving mechanism, the
support plate for the objective lens driving mechanism being
mounted on the frame by means of the spherical adjusting
mechanism, the support plate being fixed after adjusted in
position and/or angle along the spherical adjusting mechanism.
18. The optical disc player as set forth in Claim 17, wherein
the center of curvature of the spherical surface of the

spherical adjusting mechanism is positioned so that when the

objective lens driving mechanism support plate is pivoted



C wmm

about the center of curvature, an offset of a beam spot of a

light beam incident upon, and focused by, the obj'ectivé lens
is minimum.

19. The optical disc player as set forth in Claim 18, wherein
the center of curvature of the spherical surface of the
spherical adjusting mechanism lies on the optical axis of the
objective lens and in a position where a plane passing through
the center of curvature and perpendicular to the optical axis
intersects the spherical surface.

R 20. The optical disc player as set forth in Claim 18, wherein
| the objective lens and spherical adjusting mechanism are in
such a positional relation that a plane ‘exists which is
perpendicular to the optical axis of the objective lens,
intersects the spherical surface of the spherical adjusting
mechanism and passes through the objective lens.

21. The optical disc player as set forth in Claim 17, wherein
the spherical adjusting mechanism is formed at least in two
positions on the frame.

22. The optical disc player as set forth in Claim 17, further
comprising another objective lens driving mechanism provided

inside the frame.



