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Di*sc Devi ce \ m m‘i eld This invention relates to an integrated optical

gonponent , ‘mmmmmm m ptical pickup for,.recording and/or reproducing

- signals for an %g(fogzcal di sc, such as a nagneto optical disc, an optical

pi ckup device enploying this integrated optical conponent and t a an
optical disg¢ [ vided with the optical pickup device. Background Art

Up to now, \@\“\W\%&M\ml ckup for a magneto-optical disc, constructed as

shown in Fi'ght, een put toDesedptionl use. An optical pickup 1, shown

in Fig. |, is c¥¥ructed as an optical pickup for e.g., a mni-disc (M),

and includes an i i Car I : ing 3b, a beam
splitter 4, a co?ﬁﬁ%@%&i ?@gﬁgagbggﬁggﬁtgcg%i?%@% mrror 6 and an
objective lens 7, arranged iQ t.his order in an optical path of a Iight beam
radi ated from a seni conduct o ppﬁ%@?“& FESE 2 as a |ight source and

proceedi ng towards an optical disc D, and a Wl laston prism8a, a
mufti-lens 8b and a phot odet ecTechii¢aldfiekhged in this order in the optical
path of the return light fromthe optical disc D separated by a separator
film 4a ofhifiveafibhseldtts & aft.inidpeate diitiGlicorsBreneNisedoRi a0 optiuak ed

A2
separately fromone another. In the optical pickup 1, constructed as
descyi V. | 4 . i . . i TelTTel o] | aser
el orisd S5 PBERESr bl dHerbER RS BRRHpr an oLt ARG EE R SRMMRIET 2T
3a and subsequently spljt Ry the gratjng. 3b into three |ight beans,, nanely
a m?ﬁuséaﬁ%ﬁa OPRGa]sFﬁHiE“IBgﬁWF eRleyng Sr‘@?;%éﬁd\fmtwai ¢empeReniAnd he beam

splitter 4. A portion of the |ight beamincident on the beamsplitter 4 is
tv anamioptied] disc deyfce providgshwathathefdptival pickuptdevieeam splitter and is
turned into a collinmted beamby the collimator lens 5. The collinmated

| i ght beamthen has its opticaRy Bundragd by the optical path raising
mrror 6 and is converged by the objective lens 7 so as to be illum nated
on a sign dj LT 2 f I Cé LB &; P i i hr ee
spots ar eﬂpoﬁorerlg@&b?\ﬂt% Rglldéll @%g}'ﬁrf 8%%&0%&§#F§ég&gg ?‘ﬁ‘é“té%ﬁﬁc%ﬁ I'sc D by
the regspectjve |light beans .spJit by the grating 3b. Wen the |ight beam

il umﬁgg'gdi’%b??@p‘éﬁ achgL‘,l%ﬁ-ng surface of the optical disc Dis
reflected by the signal recording surface of the optical disc D, it has its
pol ari zat momlwl@laﬂmlé@owé%g-ﬂms sRnpharcted aean epieal pickiptr®-&g on t he
state of magnetization (recording state) of a portion of the signal

r econdinigi-disc f{(MIB),i andaihicitdes an \astipniaiien cohectiegplatehda, reepgrating 3gha beam
reflected by the signal recording surface of the optical disc D, again

fal | eath PRt aaiceMirhhio?lerts 3/ adptid8] PAheaisinEmi B8 6 &nd ABIIbFédtivedehs r ai si ng

7, arranged in this order in an optical path of a light beam radiated from a

» semiconductor laser element 2 as a light source and proceeding towards an optical disc
D, and a Wollaston prism 8a, a multi-lens 8b and a photodetector 9, arranged in this
order in the optical path of the return light from the optical disc D separated by a
separator film 4a of the beam splitter 4, these optical components being mounted
separately from one another.

In the optical pickup 1, constructed as described above, the light beam radiated



mrror 6 and collimator Iens 5. Another portion of the Iight beam i ndiftidHt 2003
on'the beamsplitter 4 is reflected by the separator film4a of the beam
splitter 4 to fall on the Wllaston prism 8a. 3 The Wbl | aston prism 8a
“is made up of two uniaxial crystals, bonded together, and separates the
incident light into three |ight beans, nanely a p-polarized |ight beam an
s-pol arized |light beam and a p+s polarized |ight beam (direction of

pol ari zation relative to the separator film4a of the beamsplitter 4),

havi fiem ethee semveorthicter dater eldmeit On ign@rescted afpgdastipmhhtisii byetlence in
t he orrentatron on the junction surface of the optical axes of the two

8 .
spl ; FematifibArfecthiblal 3 hd aobbauordly it bRt et SRRk OhaBE BHL 8 i T
t t t th | h by th t - | 8b d
s il magg el e, R TR o e o grs 30 ond
detection. O the return | ight, received by the light receiving surface of

t he theobeamtsplitter 40, the p-pol arized |ight and the s-polarized I|ight,
obtained on splitting by the Wil |laston prism8a, is used as basis to detect

the magnet/ppeptibs aif fHedlighs bediddincident! bie thetbearm bphifir 40 aiafSHhiRed
reflection on the signal recording surface of the optical disc Dwth

rota ston
bri ot tht SR i 4R LB “%rgﬁhﬁefﬁ@d“lfféﬁf?%@%éég PRI e
of migrbeElTatPTaRnE Re he Ralimaled ik boany wise a%ﬁistq?m“%iereb%vaé%é D
(recordl ng state) is detected as changes in light intensity. On the ot her
hant bydhetapsicabpatinraisiggtmirrescéiandds bonveérged |bg/rthercﬂ:ge¢Mm1;¢mu7r s@mastof the
phot odet ector 9, the p+s polarized |ight, separated by the Wl laston prism
8a aibe ilihhrdhaed on hRigh® recdrdinpsirfaedyf ﬂi&o;mddl ididceDs Ajhhis timesifeds basi s

to detect focussing 18 J U L 2003 error signals by the so- cal l ed astigmatic

et g g A
2?8\@‘@%%%? &?‘F%gﬁﬂg gbesngdngtshggé s to detect tracking error

When the light beam illuminated on the signal recording surface of the optical
disc D is reflected by the signal recording surface of the optical disc D, it has its
polarization plane rotated, under the magnetic Kerr effect, depending on the state of
magnetization (recording state) of a portion of the signal recording surface irradiated

} with the light beam.

The return light beam, reflected by the signal recording surface of the optical
disc D, again falls on the beam splitter 4 via the objective lens 7, optical path raising
mirror 6 and collimator lens 5.

Another portion of the light beam incident on the beam splitter 4 is reflected

by the separator film 4a of the beam splitter 4 to fall on the Wollaston prism 8a.



In the present optical pickup 1, the objective lens 7 is adapted to pé‘?d“%wzma
fihe novenents, based on pre-set servo signals, so that the |ight beam from

t he_semi conductor |aser elenment 2 will forma spot at a correct position on
*the signal recording surface of the optical disc D to reproduce correct
recording signals, in order to detect correct magneto-optical signals.

That is, the so-called tracking servo of causing fine novenents of the
objective lens 7 along the radius of the optical disc Dis effected based

on the abdhe Wellastonesrism8Baisngads uploftivonaliaxial oryatalel béreded togettat of the
light beamto follow the recording track of the optical disc D. On the
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correct spot on the signal recording surface of the optical disc D
Meanpbldrezation relagiveptoitbalseparatantilin 4a ofshe bmdphueuégdravh@respaoeye t he
recording information witten on the optical disc Dis read out by plural

sepaggffetent refiedtesh angles AbasediPiRndifferenédin thtoridiRafibh ohdthe fufidtion cannot

be reduced in size or in the nunber of the conponents, thus conplicating

o SREEEEhEOR: 40N s bERCRIO Sl f SRR I i SR fidhe 0.

opti cal ..pi ckup,, adapted for, reading oyt .the recording ipnformation from

o g, Wallasiamepiisan &6 l@@pﬁl,t info e e dieht dgemeapy gl&g’xﬁﬁaﬁtpnmsanﬁéd on
iﬂtegration of the sem conductor |aser elenent as a |light source and a
phot efifarded withsstignatisns end estenddddn opticalypiattelemigth by thetrivdtdlens 8kapd and
that of the optical disc device having the optical pickup built-in therein.
MeanydhireceivédBy ¢eVight teveaing Buefacaofdhe phivtcdet6GtoP N tsigitildetedtitth. 8
nonpol ari zation optical systemas an optical system is highly effective

: em as an op! m s ve
comonent @ e aehat N s ehic ey Blcfdfre LR urfice offfe hofddbger ' o

and/ r epr oduci ng.a ,ma to-opti.cal,.di sc,  the . follow n 0 rises.
That S hePpoltiaettiduraitia Ssplrute Heht Shuined of slingyahe sheidpns: cicup
for recording and/or reproduction of a magneto-optical disc, only the

f ocuPsiswy 8a; npused gadlasis tacdeteetpthedanagnee-epticalistgnals.od het 19dharetan on,
need to be detected by the |ight receiving el enment of the integrated

opt i daghteobmaoreddn refletimmson tie sigpalatecordingcarfase @fahe optidalt disc K wither r or
signal s, dependent on the direction of polarization, need to be detected by

a phebedeireef Gle AR bfp6larizdapanayd yep%fraﬁ&gg% RhEW Sl £doR E&—iisﬁasa gagponent .

The result is that, in this optical pickup, only can the nunber of

conp t . u i & . t [ :Si re

" espalf BiadiaizZ Hehe oty SERGRR-pUN aR iRk cokivatthy R REL I R R

i ntegrated optical copponent, and the ot odet ect.or, thus .increasi t he
bt B PRkptEfcsSr Popsrealie Yate BEMARREIEsHER QEhiie R SAOEER | ng
operation to raise the nmounting cost. == 6 Mreover, since the polarization
spl i suirfagerafthe opticahdiae Dgetoxsting staté bissletanted g Changesan light syensity.
detecting the focussing error signals, as astigmatism affordi ng neans, are
requi red fOn thebtrihaad] betheaenandighit reveived gndleslightaetéiveng Qirfidce dff ght
fromthe optical disc for the photodetector, the nunber of external

Coar HE .’Hlﬁt&&eté&ﬁ% gﬁtzl?dpﬁ%fpélahigd %ﬁt,%%%%%a&é@ !bxgtﬁgﬁg Bglﬂéztgﬂgi;ﬁs?n n%ﬁ%nfdo r

asse g 1n a avoraplre 1 n ucl rovi ng t he

operatd.onal. reliability. .D sclosure.of the .Inveption, '1.1n view of the
abov ATRIie i tae atgtisisn Ry the wultirlens Shis gepd at basis thdefsel LaHsSing ent i on
to provide an integrated optical conponent that is able to realize size

r eductrrarsighalsfby thpsoeallediastigmaticdnethed. Adshycof the ratuntlight mecenvedtiye
operational reliability, an optical pickup enploying this integrated

opti cal conponent and an optical disc device provided with this optical

pi ckup.



An integrated optical conponent according to the present invention i%Qrﬁ%egma
an’ integrated optical conponent used for an optical pickup configured for
illumnating a |ight beamon a signal recording surface of an optical disc
*to record and/or reproduce signals, including a |ight source for radiating

a light beamfor illumnating a signal recording surface of the optica

di sc, a photodetector for receiving4the return |ight beamreflected back
fromthe signal recording surface of the optical disc, a package nenber

havi thg laghtaeeeivirgg surface ofitjeophstodéteces 9,the ¢wb sade beamt| guspdt Byothe
accommodating the Iight source and the photodetector therein, an optical

COMPYHEE- | i i t he
Opgﬁl ng, {ff}é@%\g‘gglﬁg?ﬁnégﬁ, ggdng%eriﬁﬁ%gfﬁga%{ggﬁrggre to&'?r nélﬁlh%y%lﬁg | i ght

beam radjated fi omt l,i ght source therethrough and to transmt the

ret u?%'cphﬁﬁiﬁ“ﬁgéﬁﬂ%ln&%g@éi ng towards the photodetector and |ight separating
means provi ded as-one with the optical conponent and configured for

separ at i ndn theeptesgnt optecahpickimi ethefohgactiveelansghts adaptedts penformdinest ur n

| i ght beam proceedi ng towards the photodetector. The optical conponent is

f or natbvanans, batéd far ynsiy ®rversighalalsoodhar dié Nighredesmpdrorhi dieed on an
optical path of the return |light beam separated by the |ight separating

mean ~ar aler e 3o AT d

opt 1 LSRR laser glemblif iR fbfh BB oA ENREct bitith or M HieRbP

i ncident ,on and tr mtted through the,optical .co nent. vi.a .an ening in
the PRROEAE Sfase CIBe apieg] diac PhibreBrORIE doripe FERaE SRl e B
return |ight beam separated fromthe |ight separating nmeans then is

i hel tredetesh carrdct magsata-ppticalisignals t he optical conponent. At this tine,
the return light beamis transmtted through focussing error signal neans

forned as-Toaeig)ithdsd-ealled tiachingterpefdtusinpfise ieseatintgofthiensbjscgvel
generating means is used for generating focussing error signals and is

conpid et aﬁ{ngbtﬁe radR B Re o?té%é’lH%é’thi iﬁ %ﬁc‘g%ﬂed%f&‘é%&v%-tﬁ%ﬁﬁhe&_ he

return lig eam transmt roug ussing error signa
genetating neans. and through.t optic C nent, f.akls .on the package
menp Bchith GEERFisdals, 10N ok he B SRty REROGR 1o dBlaR P oGt oy back
signal s_and the _fé)lcqgssi n signal s etc aje_generated basgd on

f
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fine movements of the objective lens 7 along the optical axis towards and away from

the signal recording surface of the optical disc D is effected based on the above-

mentioned focussing error signals so that the light beam will form a correct spot on the
") signal recording surface of the optical disc D.

. Meanwhile, in the optical pickup 1, constructed as described above, the
recording information written on the optical disc D is read out by plural separately
mounted optical components, such that the optical pickup cannot be reduced in size
or in the number of the components, thus complicating the assembling steps or the

optical adjustment steps of the optical pickup to raise the production cost.



In this integrated optical conponent, the respective opti cal conpongﬁ&guﬁégn
integrated and unified, while the focussing error signal generating neans
are_formed as-one with the optical conponents, thus reducing the overal

- size and the nunber of the conponents. Also, in this integrated optical
conponent, since the |light source and the photodetector are forned as a

sole integral unit which is provided on, for exanple, a sole substrate, it
is possible to reduce the nunber of |eads used to |lead out signals, to ~
sinplify Uiﬁh@%%ﬁéﬁiﬂ&hﬂﬂﬂﬁ?l@ﬂoﬁs}@pﬁ@ahﬁdkﬁ , ddaptabfeFehding ciethe While

position registration of the light Source ‘and the photodetector nmay be

di sp e d.ntegrated i cal nt r
nvergondnt ififordbetodl SR, 3 MR aRBTRCRRC R Jhréa e RRERRL oy
beans is preferably forned as.one wjth the ogti cal, conponent andggﬁsi tioned
on t REMHPNERE| offaedopn anteggation o the seiicendustomlase ¢lement 852 bight o
proceed towards the light splitting nmeans. The light splitting neans is
conpsose anf aphibtbtletectometc gisatsed o ferhuceghe size nfthenspticad pickmpamd thdt at ed
fromthe light source into a main beamwhich is at |east the zero order

'ighbfﬂﬁf’o&ﬁ@aﬁi_@'@d_@@ﬁ%a@ﬁng‘ﬂ%Sﬁﬁcﬂgﬁ%lgﬁrpgﬁﬁﬂt-ﬂ‘ﬁ;e‘rm.Si de beams, as split

by the ght splitting neans, are use generating tracking error

si gnal s. h t.in rat.ed opti.cal..c onent. . in i he | i ght
2o et ng MedmEnRE B8 XonyBhRER AR kePRlet richf FRABS ot shaliPY b2 Bharner o
conponents can be reduced further, In the integrated optical conponent
accop@faergzam@mcrmcal SYURR asARRticahsystera, 1shjghly effectivedos gp¢ onpxgPM¥ans
preferably includes a first separating filmfor separating the |ight beam
radi anbylopticahpitleup.i Bluweeny if¢hamtegtated optical donyponéntastpbeappleddot owar ds
the photodetector, and a reflecting surface. for reflecting the return

i ghfanféﬂﬁﬁhpﬁiléﬁﬁﬁhédpfe'd foptddaedin a‘iﬂd/éﬁ@ﬁf@dﬁdiﬂgﬁiﬂd@nef&%pﬁbﬁﬁdis@,&hbcm
path, as an optical path of the [Nl ght beam proceeding towards the first
sepa j i S ferably substantially parallel to the second optical
pat h?gfaltls)alghré glbc{ql?:%]l algsget%h of the return |ight beamreflected back fromthe
reflecting.surface. ~. | Wth the integrated,.optical conponent, in.which
the first lg»e@éﬁahqugwpﬁwmf@i SPEIROBGE! isved 11, an QPHERLPIckyPdREh
other, the light source can be positioned in proxinmty to the

phot adeording andfdrurepiroduedtéon of duniaggetdreptivel disc, onletheafeeyssung krmone

i ntegrated optical conmponent according to the present invention, the first
separsigridlg ot ldspeihdénten theirezetiparcfipolariraions necd fortaf detabled tay therlighal

pol arization separating filmhaving differential transmttance depending on
the Qbé@i‘}gir%éleﬁ{ed@@ﬁhé %ﬁ?{tﬁgfo 481 SahaRBL, wm_e?s M%,]Elh?z oLobtge1at ed

optical c onent, in whic irst separating film e |ignht

ai 1 o ol Akl oGP RA, BeRfidcef ool Y B AIRAA R s, 1
of  bte Aeipetsed bifos iRtodREcis: Provated (BACRRAeBOEnhE 6P HgLcarHied OPacain

effect of increasing the rotational angle of the polarization plane of the
r et urcorhpaientbdde fesultdsrthagnnt thes bpgbal pelapandhgniyaas .the' number of

component parts not be reduced sufficiently, but detection signals are respectively
detected from the two optical components, that is the integrated optical component and
the photodetector, thus increasing the number of lead lines for signal lead-out and

complicating the assembling operation to raise the mounting cost.



: : : : : 003
Im the integrated optical conponent according to the present |nvent|!3P1,JUtLh%

| ight separating nmeans preferably has polarization splitting neans between

the first separating filmand the reflecting surface for

- polarization-splitting the return Iight beam fromthe signal recording

surface of the optical disc as separated by the first separating film Wth

the integrated optical conponent, i® which the light splitting nmeans

i ncl udes pol arization splitting means for polarization-splitting the return

| i ght beaMoreoVer sphee the podanizatidn splittihgansanspshelr g Wollastapprismisyot he

pol ari zation splitting neans, are received by the photodetector for

det egt A8k : | : | ' : k4L t he
S#rl&ﬁ&léél%ﬁ?&”ﬁﬁ%&@éﬂelﬁihesfo%géﬂé%t?{)d}tﬁ%ﬁﬂpg ‘ashdifigharisdiaFPord

i ntegrated optical comnpon accor r'esent vention, t first
separating filin. theg polarization splitting neans d the nber. havi ng
he- PianEepe Epirefor SeECuFE ke radpetsopble SRRl Rown U ta BE 1
the integrated olptical conponent, in which the first separating filin, the

pol afiomtthowptighl discnfpritbamphasodetectornthennumbay iof gxtémal sorepenends $ur f ace
are formed as-one wi th one another, whereby the integrated optical
conpiitgehsechid fagse dueRts foirddigponehtPatss andifdhasembieg iofa arampenast parts
can be further dimnished to | ower the costs incurred in conponent parts

! g I to Touer the o I :
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preferably formed as one with.the optical c onent on the optical path of
the |ight begin radiated mlﬂ‘h‘%lée PE&PF( ?%‘Eﬁﬂ%gg‘ to proceed towards 11 the
Ij~g)ht splitting neans for converting the angle of divergence of the |ight
beam r adi dnsdewroftherabavegdrscsibed status wfithe artyiteigran ebjespof the presepbnent
provided with |ightbeam adj ustnent means for converting the angle of

di veigesitoto tprevidoah neegrateddoptiesl tompohbet thahis sislerweeredize sizght beam

radiated fromthe |light source is passed through the |ight beam adj ust nent

meansedidtid6F $hY opPRUP paSp! £hd € Rthfibon SN 36 ikfproFe e BpaHitiiaIt o the

reliability, an optical pickup employing this integrated optical component and an
optical disc device provided with this optical pickup.

An integrated optical component according to the present invention includes an

integrated optical component used for an optical pickup configured for illuminating

a light beam on a signal recording surface of an optical disc to record and/or reproduce

") signals, including a light source for radiating a light beam for illuminating a signal

recording surface of the optical disc, a photodetector for receiving the return light

beam reflected back from the signal recording surface of the optical disc, a package

member having an opening in one major surfaces thereof and configured for

accommodating the light source and the photodetector therein, an optical component

provided on the major surface of the package member having the opening, the optical



i ght beam convergi ng neans of the optical pickup, whereby an objecti"\ﬁe‘m'zuu8
lens of a finite nmultiplication factor, for exanple, may be used as |ight
convergi ng means. Thus, in the optical pickup, enploying this integrated

opti cal conponent, the optical conmponent converting the |ight beaminto a
collimated |ight beam such as a collimator |ens, may be dispensed with to
further reduce the overall size or tthe nunber of the conponents, thus

further reducing the cost in the conponents or in assenbling operations.

Al's Ocomﬁoheﬁmm% esafigutdd RutradediteRé light beanradiarsd ﬁbhﬁtf@qi)%&ﬁ's@%?@é i bed

i ght beam adj ustnment nmeans is fornmed as-one with the optical conponent,
wher e ndy St P i d Si f er. :

companeitirciBh CRA! 1 RribehiHES fell® 1ffhe BEMHCpra0RediRE RIRES, Be ¢ ang
in assembling. Also,,.in the.integrated. i cal ca nent, the
abovBﬁa@GﬁCgﬁ'@%ﬁP&}&SW? gLEgsng %EE%&& AEqRs Vﬂ&E’F QBIGAL RAEIPPDLREr ent i al
conversion factors for the tangential and radial directions. In the

i nt egndtoedfigpréd fir sepapatoenthe lightisanh radiateabfrent thedigltsouack fronmtine 12
means preferably has differential conversion factors for the tangential and

radi ahyeh 'li%ﬁ% bR gfdcebaiz@ﬁo%ﬁ‘dﬁ the'pHAEddtb etk %@%ﬁfqaﬁ'%bmneﬁ%@ s to

have the function of correcting the astigmati sm of t I ght "beam which is

r adi i ou 0 i i_nat apt, | disc.
Thus f0RRed R Thb dBh O sk B S eboraBnb b TsRip R OB aleal ) G
provi di ng _separate astigmati smcorrecting_plate, thus realizing further

i 20 PARHGENS TRKE TEH BeaBrseparaind b the tight sepAfRtInEnInSans tp digeeed he
cpsts incurred in conponents and in assenbling operations. a ) An optical
pi ck tpwhnds the Iphotoddtectpra | i ght beam t owards a signal recording surface of
an optical disc for recording and/or reproducing signals, according to the

present i QR ﬁﬁegﬂafé‘d Bﬁﬁ@a@@o&?bﬁ@ﬁﬁ?tﬁé 11Mt I Bedin e2dRARE flom TRél 1ighght
convergi ng means for converging the |ight beamfor illum nating the

conv |k e ' i [ [.cal:_di sc.
The. Fofis s e AL chiSem Al o B MEL B CheRl vialhy SR n . °

| i ght, beam for illum nating a,signal recordi ng .surface of,the optical disc,
. PnORD BACKASEGRRIIET SO ) b Eath 80 e et SPRARIBBARERSSY | She 6BAUEHRT om ¢ he
signal recording surface of the optical disc, a package nenber having an
openibegn} saparamg fremotheslightseparatieg segansrtben on inqydentdon and fransmitiadt i ng
the light source and the photodetector therein, an optical conponent

pr ovitheshghnthehepticy]l aormpohicane At thisetinpas Kag eetomnibrght seanngs tiamsodttedng” and
| i ght separating nmeans provided as-one with the optical conponent and which

IS CoRfdpN fetulsihg SARA sRhal thddd fhhHBE A0 RN R @ﬁtiédl 3Bhriptet k. Offigsour ce

fromthe return I'Tght beam proceedi ng towards the photodetector. The

opti . i . i i j from
the RoeHEREeREP ighAL AT p RhhS it HRET Y adnsfu R SRE AR 3R oo
proceedi.ng towards e phot odet ector, t heret hrough. The aptical conponent is
P or s Lomprisedip’ g%gwafee@rqyﬁmaﬁier@ém ?Pﬁ"&jﬂhﬁﬂﬁ@- posi tioned on an
optical path of the return |ight beam separated by the |ight separating
means to prheretontlghtbeant, rensmttedidtrougbthe focussing eomirisigdal gemdrapingt he

| ight beamradiated fromthe |light source of the integrated optica
conpeneas 4l ﬂﬁoﬁghrtlﬂ@opﬁ_bap@dmgéﬁmo Eills o the paclaipRnhembed videparaakage
menber so as to bée transmtted through the optical conponent to fall” on the

i ghto SRl it b D8-dTFaT by HaShdBRkEAM TR b4 AT s pHARUEY #Shdcudhg

separating means
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error signals etc are generated based on detection signals from the light receiving

sections of the photodetector.



then is radiated fromthe integrated optical conponent. The |ight BE%ﬁPL2W3
thus radiated fromthe signal recording surface of the optical disc, is
converged by the |ight converging nmeans so a$ to be illumnated on the

* signal recording surface of the optical disc. The return |ight beam
radiated fromthe signal recording surface of the optical disc is
re-transnmitted through the |ight be8m converging neans to fall on the |ight
splitting neans of the integrated optical conmponent. The return |ight beam
i nci dent n ¢histihtegragtk opeealr edmponemtatise réspebtive mptivabavaipmhehtoard he
return |ight beam proceeding towards the optical disc. The return |ight

bea | p oy s e |

t ra%r‘%lé?{éi%ncg&?ﬁr oug%d]ﬁilﬂeﬂ%gﬁ fé)gpeéclg eg%ber ﬁg&}tgeth Elrdstﬁﬁ Hn§%§ ﬁie’e ret uerdn | i ght
beam traver.ses focussi ng error sjgnal,neans forned as-one with the pptical
ConpBRERE Wb e PR SR ety thfg Frdutahe SeeTalsiza g7 fisamabergt
focussing error signals and is nmade up of, for exanple, a cylindrical |ens
or atlRocempbuents.  prism 14 The return |ight beam traversing the
focussing error signal means and transmtting through the optical

conponent Al§al irs tlei inbepraek opticate oreat, tdigcORRE | lightSen@de tahd ¢hé ecei ved
by the phot odetector. Based on the defection si gnals Tfromthe |ight

recejyj ' t.ar: ] j I h
f oouBLPRHeRibt ARFRindd s £001IHRER! it it B BOVEEL ShORS haiplb B
the integrated optical.conponent is constructed ° by integrati,ng and

L 1 SPIec bR SSRGS FOFeIc i maner af feags mesd 40 Jaad Prctales 631
conponent, the overall size and also the nunber of conponents nmay be

r edusisoplifi ghe, assemblingpopsration apditoaedpie thepassemblingybostswhilegpastigion he

phot odet ector of the integrated optical conponent are constructed as a sole

I nt egégiktrafidh of MBe light sOurce. agd the photedaubr mdebe idispehsp@ it e to reduce
t he nunber of |eads for signal |ead-out and the assenbling cost as well as

to sinpli | | . | tyh i:siration
et veen 1 b PPARFEEAEH AitbeBReRhdnte of Pl Glen el AN pEAE 7 |
the gptic i cku cgordi.ng to.th sent .inventi.qn,. there i s preferably
provi S?@f \%B@ﬁﬂf%@leﬁfﬁ}g&egﬂrﬂl% ﬁ?@i&%‘ﬁﬂ%ﬁéﬁ%ﬂﬁx f?ﬁ'&eﬁﬁ 29 ﬁ’tnec%ﬁ%er gi ng
nmeans, a reflecting nmenber for reflecting the |ight, beamfromthe integrated
opt i ¢a¢ oped seamoneat and pesttipnedom theopiicel path od adight bepmyadiated figdRds t he
| i ght converging neans, the reflecting nenber reflecting the return |ight

t r anshe lightisdurceuglprobeed toytrds dhe Hight splittiegaeans. cause the refl ected |ight
to proceed towards the integrated optical conponent.

The light splitting means is comprised of a diffraction grating for splitting the

light beam radiated from the light source into a main beam which is at least the zero-

) order light and two side beams of + order one light. The two side beams, as split by the
light splitting means, are used for generating tracking error signals.

In the present integrated optical component, in which the light splitting means

is formed as-one with the optical component, the number of components can be

reduced further.

In the integrated optical component according to the present invention, the light



151 n the optical pickup, constructed as descri bed above, the opti cal 1;33at’HL 2003
fromthe integrated optical conponent to the reflecting nenber can be
substantially collimted with respect to the signal recording surface of
the optical disc, thus enabling the thickness to be reduced. An optical
di sc device according to the present invention includes an optical pickup
for illumnating a |light beamon a $ignal recording surface of an optical
disc to detect the return light froma signal recording surface of the
opt i splittifiganearns federiably meludesar fifsosepurating filmdot separatihg thedigitbgang neans
provi ded on the optical pickup for novenent in bi-axial directions, a
si gnal 4; : r :

LR AT e THER Py IR FLD IRHENRASE iRty 8RAKIE e

detection signa ector pro cal pickup and

servo, neans for caysi venment ip the bi.-axial dirgctions of th i ght
con BPOFaE stk ST & betteime S e o redecing s rasuisL Ehi ein Senetdied o gnal
from the photodetector provided on the optical pickup. The optical pickup

i ncl fiees tge firghsepasating fdor. Thdifirst opticall paght abamoptwal ipattuof the light a

signal recording surface of the optical disc, a photodetector for receiving
t he behut proceedingtoarrdethecirsesepiation M, i Frefe @bl sulssiantdalfgpataliepce of

the optical disc, a package nenber having an opening in one major surfaces

th . . !
phot CacrESbaRnbpBLIHarh e A7 SRTFROMMNE hP Febdrl et UaFr e dBack .
of t!%%%gﬁé?%ﬁ?&eﬁghﬁgaw ng the opening, the optical conponent being

conf t%he I'ight beamradiated fromthe |ight source
therethrough and to transmit the return |ight beam proceedi ng towards the
phot odet ecVath thedintegratedseptacal taomyponentsin whichy thepfirstjandsesond mptigal h t he
optical conponent and configured for separating the |ight beamradi ated

f r ompakies hreghiibsiantiaBy fpaeiildine éxxhlsthet, thetligltavupc®ean bengoditivaedsnt he
phot odet ector. The optical conponent is formed as-one with focussing error

Si gngyy ﬂﬁfﬁ%kﬁ@gﬁs@guﬁs}é} 'ch0 B0 RAuBR Rl ovRfdl sffe, the return |ight

beam™whi c S separa t'he Tight separating nmeans to proceed towards
the photodgtector..ln the present, optical disc devicg, the |i.ght beam

i ot e o5t Vi the gk etsfl SBGEH (b Sienige RSl oS {01

i ncident .via the qpenjpg i he package nenber and transmtting thrqQugh the
opti dBf Erttpssrasating ﬁgnt Ggﬁgeabﬁh‘h seRajaeg: maanshis preferallypar H@W?g neans.
The light beamtransmtted through the Iight separating neans is radiated

f r ompdiarizatiaayrseperatiny fded havmepdefferentiad trampmittanaen depkmating éu dhet he

i ntegrated optical conponent is converged by the |ight convergi ng nmeans so
as tQiif&;ddnlmélaﬁgdﬁgﬂotfl@ﬁeﬁi@ﬂ@ﬂtﬂgﬁpr di ng surface of the optical disc.

With the integrated optical component, in which the first separating film of the

) light separating means is formed as a partial polarization separating film having
differential transmittance depending on the direction of polarization of the incident
light, an enhancing effect for the so-called Kerr enhancement effect may be endowed.
The Kerr rotation angle enhancing effect is the effect of increasing the rotational angle
of the polarization plane of the return light beam incident on the light separating

means..



The return |ight beam reflected fromthe signal recording surface b# Jhe2003
optical disc, again traverses the light traversing means to fall on the

| i ght separating neans of the integrated optical conponent. The return

+ light beam incident on the |light separating neans, is separated by the

| i ght separating nmeans fromthe |ight beam proceedi ng towards the optical
disc. The return light beam thus skparated by the |ight separating neans,
is incident on and transmtted through the optical conponent. At this tineg,

the returin thbg?ﬂnﬁegbaaan;tiaubascaﬁpohm dcoordssg tegthe preotent ingvenitiong dresliler med
ca

azone with' the opti corrpon](cant. The focussing error signal m;ans isf
For Sharafhg médnRRErAABY fs POUAZLAG Hlting BeEnS [NALR RARXE Cheam
ope Sl i, e 50 T8 PERBLERY sHHAOE o LR o ST SR, 6 o

to be received by the photodetector. In the ?resent optical disc device,

pl ayersk foomrthesignal rgenedinpeirfacet ofethei optidal ghisaces separatdd byithe fusted on
detection signals fromthe photodetector in the integrated optical
Conpgﬂﬁﬂaﬁngfﬂﬁme present optical disc device, focussing error signals and
the tracking error signals are generated, based on a detection signal from

the phot ogaeqhelinflerh Loiear aladonotd 4a! whRIPeRE Neh igMng nbhsoe

focussing error sig S an rg error signha

is driyen by the servo,.nmeans, so . hat, the light. convergin rovi ded
on tFehadhsiBolarigeaqm SOHEINE mpaRs for Bolgrizarion Ylir@as s eopHhPERL Dedtn
direction along the radius of the optical disc or in a direction

apfr Thepluepl t xetam lightdogans, podgrization-splt by ghreapolasization splitting meansf t he
optical disc, by way of perform ng focussing servo and tracking servo
oper gtd rebsivet bytthephoerRfdctopfor detectingthé magheto-bptivdlisighdl s plasback i ve
optical conponents of the integated optical conmponent are integrated and
uni f ied {0 a sole unit, and in which the focussing error signal generating
means “ar e provi ded as-one with the optical conponent, the optical pickup
and the optical disc device can.be reduced in siz whi | st _the nunmber of
omponent Asda fis Pt oRiRal Hoonserert sceSrdng fa 48¢ presenkitfeBbist:
optical disc devjce, in_which the |ight, K source and the photodetector of the
i nt ethefied separatiag Benpbearnlaszaton splitting-means and the memberhayving thei ¢ |
which is provided on e.g., a sole substrate, it is possible to reduce the
nunbeefledtingesautfadecaregprgbarablyefulnmad asode with ass anbtheng cost as wel |l as to
simplify the assenbling operations. Mreover, the position registration

bet ween t ¢ thé dhtegyatedcepaedl é&tﬁFBﬁ&i@qﬁt\ﬁHﬁcﬁrth%ﬁﬂr&%eébﬁdiﬁf%ﬁﬁn\,/\/ithb- Bri ef

Description of the Drawings Fig.l is a schematic plan view show ng an
i agP SR ANOrRE b sl g 0RO B eh Rl firfcctrd fhfima ! ok
o g R B e OB by LT obaf cBSIHRIRN Sa BeREEbR® V1 o
turther in size and the number of component parts can be further diminished to lower
the costs incurred in component parts and in assembling further.
Also, in the integrated optical component according to the present invention,

light beam adjustment means is preferably formed as one with the optical component

on the optical path of the light beam radiated from the light source to proceed towards
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pi ckup provided in the optical disc device. Fig.4 is a schematic view

showing an illustrative integrated optical conponent provided in the
optical pickup of Fig.3. Fig.Sis a schenmatic plan view of a photodetector
| C provided in the integrated optical conponent. Fig.6 is a schematic view

showi ng another illustrative structure of an integrated optical conponent.
Fig.7 is a schematic view showing stlil|l another illustrative structure of
an integrated optical component. 19 Fig.8 illustrates the relative

posi theohghe spltimganreant dondoavertingtsr anglenshdiveagéndeant thatight beanand a
phot odetector IC provided in the integrated optical conponent. Fig.9 is an

expl i Vit we \ a conposite prismprovided in the integrated
@%ﬁﬂteﬁ #6m ﬂl%"ﬁ%ﬁ% ;&I.

opti conmponent . | lustrates the orientation of the optical axis

of athir nber (half wave plate) of the, copposiie prism 1 8 J UL 2003
f ot 1 | R R CoRagh Elrotionidet SRETEREb S erErtiveat 1 the
I ntegrated optical conpaonent. Best anode for Carrying out the Invention The

best forsemvesting the anglg obdivergenografshetightheam radiated fiemahadightsowsxs) ai ned

by referring to the draw ngs. First Enbodinent Fig.2 shows an overall
st r ughellighefbeam qptliated fHomctideliphe sdfreenoguised tHieuphedRnlight\trRain on.

Referring to Fig.2, the optical disc device 10 includes a spindle notor 12,
s on Sl ey 0 ket ORI e 14 e Rt 36 i i ©

controlling the spindle notor. 12 and the optical pickup.20. The opti cal
o1 ck Bt et CRAVREERE el Af tBE SRP6RT BICkn herelio AR Anealivg 98 G  ne
optical disc 11, run in rotation by the spindle npotor 12, to receive the
riet)ufimitei gltipkication: factor, cforiexarmpleomayhbe sisgdaas hghbrdnverging iaeansof t he
optical disc 11 to read out the recording signal recorded on the signal
r ec oMhuRgirsthief gpmécad fpidlag, @piplopingtthicintdgrated optical component, the optical
component converting the light beam into a collimated light beam, such as a collimator
lens, may be dispensed with to further reduce the overall size or the number of the
components, thus further reducing the cost in the components or in assembling
operations.
Also, with the present integrated optical component, the above-described light
beam adjustment means is formed as-one with the optical component, whereby it is
~ ) possible to reduce the size further and the number of component parts to further
reduce the costs incurred in component parts and in assembling,
Also, in the integrated optical component, the above-described objective lens
adjustment means preferably has differential conversion factors for the tangential and

radial directions.

In the integrated optical component, in which the objective lens adjustment
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I 20 The controller 13 includes an optical disc controller 14, a signal

denodul ator 15, an error correction circuit 16, an interface 17 a head
accessing controller 18 and a servo controller 19. The opti cal di sc
“controller 14 rotationally drives the spindle notor 12 at a pre set rpm
while controlling the operation of various conponents in the controller 13.
The signal denodul ator 15 and the et?or correction circuit 16 denpdul ates
recording signals read out fromthe optical disc 11 and corrects the
dermmﬂachre? ebhdhag diffgrexitial faamversion sfactors dior ¢he Hengentialt amdy radighal s vi a
interface 17 to an external conmputer. This permts the external conputer to

r ecegdir@ctibes, it pdssivle For drAligh béen @djusidlent nttnktodmvelthy Fasdtion efal s.

The head acce55|ng controll er 18 causes novenent of the optical pickup 20

o  §8reshbEfle HiEifecd oB ke Bk bR SHAPISspOfe PR By i gE B < 19

control | e The ervo control.l 19 causes. novenent , of the obj ect ive
| ensaSHe| Be t;fl iminated; en thet eplical discy Hduspin the Presrupintegraied LR3alti on to

which it has been nnved as descri bed above, in two axial directions, nanely
i n acdimpenientyrthexm@nsnecedsayvaf momﬁmgneepﬁxgtmhstignmdhm@mtﬁ)quam t he
optical disc 11 (focussing direction) and in a direction along the radius

of 1t fgnO Rz or g Hirtifersize YEHRII PR %d\?&hé:’i‘% e hafbed oFcdiRpdndit 86 14, by

way of perf ng focu33|ng servo and tracking servo operatlons Referring

Lo F'&%‘kﬁ‘%@ B el e SR AR AR oL, commorent
) An optical pickup for ﬂlummatmg a light beam towards a signal recording
surface of an optical disc for recording and/or reproducing signals, according to the
present imvention, includes an integrated optical component, and light converging
means for converging the light beam for illuminating the converged light beam on the
signal recording surface of the optical disc. The integrated optical component includes
a light source for radiating a light beam for illuminating a signal recording surface of
the optical disc, a photodetector for receiving the return light beam reflected back from
the signal recording surface of the optical disc, a package member having an opening
_ ) in one major surfaces thereof and configured for accommodating the light source and
the photodetector therein, an optical component provided on the major surface of the
package member having the opening,, and light separating means provided as-one with
the optical component and which is configured for separating the light beam radiated
from the light source from the return light beam proceeding towards the photodetector.

The optical component is configured to transmit the light beam radiated from the light



a photodetector, and an objective |lens 21 for converging the |ight HebadbLl 2003
radiated fromthe integrated optical conmponent 30 for illum nating the
converged |ight beamon the signal recording surface of the optical disc I

* 1. The optical pickup 20 also includes an optical path raising mrror 22

for warping the optical path of the |ight beamradiated fromthe integrated
optical conponent 30 to guide it tolkhe objective lens 21 and for warping
the optical path of the return |light beamrefl ected back by the signal

r ecogalirog theretlmamghf andieo drensat ths setuid lightdisade procéedingeowatdytlad ed
optical conponent 30. Referring to Fig.4, the integrated optical conponent

30 i ' i '
ri oty ol IR ERRpER The BRRLIRERert s [nell oq BHb SAVEERSSTE of (e
i ght _beam radi at ed. fromthe sem conductor, .| gser, el nt, 31,. and an opti cal
ol onerpr S8nal BetrmtingBfun PASBERFLOn dibopysAlats of i Srrn tigdtibedm °F1 ghe.
t he optical path of which has been warped by the triangular prism 32

t her separaiedrby thedlight separating meane te prodeedowasdsithresphotodeteckeick from t he
signal recording surface of the optical disc 11 therethrough. The

i nt egr at eth ¢hisi Sptical gripRipNthe3light Yeaimeddiged RofpHioHiche spfcedB4he as

| i ght separating nmeans having the function of separating the |ight beam
proc i i i : 0 b | ect ed
Paciiichiifed 8pBCaPebipontht Sals o ¥ SpriRodBohle il dbUerifh e

hot odet ector | C 35, 3as.a photodetiector .for receiving the re n Light
Do anPadiHEeaBRMISH 30.25P e SRS BIEAd T Otgh the, BtiegH: FRreaH TS Rl aR thee

photodetector IC 35 are provided on a substrate 37 arranged in a resin
packlight adlttmlgencess.nﬂmﬁghgbeaa transmitted shrough thedight separatmjgomesns f ace.
An optical menmber 33 is bonded, 22 such as with an adhesive, to the
maj othéuisiradfated fidm the shtegreed apecdbedmponehtyi th the opening 36, in a
manner of closing the opening 36. On the optical nmenber 33, a conposite

ism 34 i %}gqge h{ {huS r9di | Venahabrdi G tical
gglrr;g]nent rl?slgq? fordr&;hé’d@lgg rgdﬁﬁ?‘?g}%?fh ggav%/] ealclkc?%%#l@gdﬁg?‘dte hrBe areo efkr?gﬁt: gﬁed
i nt t ed t he. int t ed ti I t . 30 1 dt
opt | Bt BretNERELPY e it eOhV el neaRe g 2518 RE RBHateH on 08 Sitelop: | cal

di sc 11 al ong g gui ge shaft, not shown. The sem conductor |aser elenment 31
i s areeqyHingshniacegt treaptical dshI oi ting the reconbination radiation of a

sem conductor, and radiates the laser light (light beam to be illum nated
on a si gndhermeturdlight beanh agdiatefd from thetsigrd] rdcoding surfaee of thenaptical prism
32 includes an inclined surface (reflecting surface 32a) which is inclined

at adisill R-ehnaBiteX timugh\thé Jight Heain ¢entergime nsdddsttoafal]l 8r -thd Night
reflecting surface 32a reflects the |ight beamradiated fromthe

sem dee l; : nt. i y
par ar Po i BlesB L€ ilERRited bofRAPLbpREnC FRL ol RenF WeghARld g
optical e r, 33 is..nol ded of. or .exanpl e transparent plastics or

oF ab St hE et SSpariifig, meangis aheiobd, sebarftec) Siond AhBntstiin TR 1R, freq s
one with a grating_ 38, as light splitting neans, |ocated on a optical path
of t prot¢aghng fewardethe epticalbdisk. Themetwm lightheammaseparatad By thevights t he
conposite prism34. This optical path is referred to below as a first

opt i gapariny he¢and s ilgtdentadn andbansBttting threwgH te@sticd congporiend. At
cylindrical lens 39, as focussing error signal generating neans, provided

23 0 Holal ! t f I L i he
corrpcq)l_gilg ?gﬂ g’rfuhﬁe‘s‘% tlgglgrbo%éiﬁ%?gfv%/gé ﬁaﬁ% %ﬂo?ﬂ%@?@%@ggﬁ??ﬁ%% i g Ebopt i cal
pat h with Ed(laéc 8{,{1831 éo?nBSr'lé’:W. Fhis focussing error signal means is used for generating

0

focussing error signals and is made up of, for example, a cylindrical lens or a Foucault



second optical path L2. In the optical pickup 20, in which the grat?Rgng'gma
as light splitting nmeans and the cylindrical |lens 39 as focussing error
signal generating neans are formed as one with the optical nmenber 33 of the
i ntegrated optical conponent 30, there is no necessity of providing |ight
splitting neans and focussing error signal generating neans as separate ~
optical conponents. Thus, in this dgtical pickup 20, the nunber of

conponent parts is decreased by the light splitting nmeans and t he focussing
er r oprigignal gener ati ng means not bei ng provided as separate opti cal
conponents, thus realizing corresponding reduction in the size of the
device. Mphgothen i ChianNArARFERE! e Foouasterilr Sl bgnd

splitting means or the focussing error signal generatirng neans when
assenbling .the,opti.cal pickup 20, thu Wpli fyin he ass | ing

oper BengtingdnPue The Bptical somponeht U whetle Backefe HARPLCHS he

i ncident, I'ight nmpunted at_a portion of an_upper surface 33a of the optical
menbeperEagspas &0 beseasyvedby thephotpdetestar. Based pr the defection sigmaladfirem | s
bonded the conposite prism34, i.e., on the first optical path L 1 . This
gr at ihedight3esqivingsseichionk of e plectadetacens tid plagbadk sigahlstdrehe fodissingrenber

33 via the first optical path L1, into at |least three |light beans, nanely a

Mai NeREARNoSRRSHE Rheit@gder zero diffracted light, and two side beans,
corrp%sed (%n ~ orﬁr ggng otli&?fract ed light. Wth the optical pickup 20,

having this grating, 38,. tracking,error signals can be defected by a

thr ee- spotd Bt RERICRY ORfiea ik e Lhiegretetdtioah Cmppnent ISEONSEREtd hr e
beans. Meanwhile, the grating 38, as this |light splitting neans, may al so
be nbyintegrasmegandowafying thefosussbg error sgnapgenerpting means 3ath heopsisal t o
whi ch is bonded the resin package 36). It is only necessary for the |ight

spl i tompenergnhe oveldl sizt hadfalse theomumbes pf tbinpoachizamby Pletredaasd.r adi at ed
fromthe sem conductor |aser elenent 31 into at |east three |ight beans,

namel y thelsgiif tH@ﬁfEséﬁf’o%tii/'@aé bméﬁﬁl Fourdd Wid the'Photbddtctorofthé N9

means nmay be constituted ramTfornmed on the surface of the optical
me

o L P o AL by
O Bl kA Sk sPET ih e BO B B BRE R bTSreRE 2Lcor

optical path L2. This cylindrical lens 39 affords astigmatismto the return
| i ghasimnbling sastaedvel) asite sinplifyithe ausenrbldy operatianer Seorbeverptheal

position registration between the light source and the photodetector may be dispensed
with.

) In the optical pickup according to the present invention, there is preferably
provided between the integrated optical component and the light converging means a
reflecting member for reflecting the light beam from the integrated optical component
to cause the reflected light beam to proceed towards the light converging means, the
reflecting member reflecting the return light transmitted through the light converging

means tp cause the reflected light to proceed towards the integrated optical component.
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nenber 33 through the second optical path L2 in order to enable the
focussing error ~ signals to be detected by the so-called focussing error
signals. Meanwhile, the cylindrical lens 39, as the focussing error signal
generating nmeans, may be nounted on the | ower surface 33b of the optical
menber 33. On the other hand, it is only necessary for the focussing error
signal generating neans to generatel¥ocussing error signals by the return

| i ght beam Thus, the focussing error signal generating nmeans may be

const i t ut brtheyoptidad pickdps conbtruttedas deseribed alzbes thef eptecad patthfrompthe al
menber 33 and which has differential curvatures in two nutually orthogonal

di re&ﬁ&%f%%eq %ti@&i gagf g ﬁ]& tlﬁrﬂeﬁwfﬂggfe%ﬁbmahfb% s%rsfﬁgﬁpgfcoh'ﬂ&a@é&i cal

menber tea e cylindri ens 39. |t t cussing error

si gnal. ,generating, neans.is copstituted by.a Foucaul,t prLis f.Qcussi ng error
o1 gnaie’ Epesh Idhe gl O UDB SHEACE ol HoueRIFe SHeEPHIS PPRPIEHE IS ng
error signal generating neans may al so be constituted by a hol ogram forned

on t Hhackuessdodeatedunedoptical member 33. 1 8 J U L 208 The conposite prism
34 includes a beamsplitter 40, having a beamsplitter filin 40a, as a

first separpbpticall dist delvive scprdiig todthiehsrebétinverasoh indladedrah topdidabr ough
the optical nenber 33 to proceed towards the optical disc 11 fromthe

retu i : f i j f f the
opt  ERectR% ATl FRRBELOBE on d GRS IROL T SpRUUL RIS
means for polarizati.onzsplitting the return.light. beam separated by.the
beanfeiser e SR Hatioirolha sietal nk o SpResiA Sbe QPTIeE! Bk opBetithy
surface 42a for reflecting the return light beans, polarization-split by
the) wotuasen for spppertinglthetlightconvarging meansprovided dnsthe gptisatipigkupdor her ~ as

a unitary ~ structure. In the optical pickup 20, in which the beamsplitter
40, heovergeritie Bieatnbdirettins, fa sighallProcessing ditdust forgenesdtingplaybackt he

Wl | aston prism 41, as polarization light splitting means, and the
S it R i H SR T i
Cost and' §5ryR THEGns r1oa" PRUHE DORGBRBRAD o b s BFERIS 1 PrbatEbire boam
Pl | COBNETETRE MOPRSTFaVIdsaiane apRGH EAVD bpsed eoh detperion eRal poBhevg
o a%%lcj)ltgcrletgrc;:osrn;rovided on the optical pickup. The optical pickup includes a light
source for radiating a light beam for illuminating a signal recording surface of the
optical disc, a photodetector for receiving the return light beam reflected back from
~ ) the signal recording surface of the optical disc, a package member having an opening
in one major surfaces thereof and configured for accommodating the light source and
the photodetector therein, an optical component provided on the major surface of the
package member having the opening, the optical component being configured to

transmit the light beam radiated from the light source therethrough and to transmit the

return light beam proceeding towards the photodetector and light separating means

L]



bonrded together with the respective inclined surfaces as abutting bt PHb 2803
with the begin splitter film 40a being arranged on the upper surface 33a of
t he. optical nmenmber 33, carrying thereon the grating 38, so that the beam
splitter filmd40a will be inclined at an angle of approxi mately 45

relative to the substrate 37 arranged in the resin package 36. This parti al
pol ari zati on beamsplitter 40 has tKe function of transmitting part of the
| i ght beam proceeding towards the optical disc 11 to reflect part of the

| i ghprovdded ps-oneesithght @paicds componpht and cohfiguidd for seppeatiigtidlight ght
beam proceedi ng towards the optical disc 11 fi-omthe return |ight beam

pi | pAr ??%Pﬁ%ﬁ%é’ Wfénn%étéﬁ??f@? %@#ﬁ%&f@%ﬁégaﬁgﬁ% |
of ¢ HRStadRERtsSs.” The el sothnanent % Buetas, Sh it Fosyeoint sags bl o

val ues of the incident |ight, depending on the direction of polarization of
t he geméuidimg mmeghs positianek oy aadoptcal qrathfoft the refurd light heamt which ésice
effect of the beamsplitter filin 40a. However, if the beam sputter 40 is
consgépadratd By thdBglttddpadtimphriahs 8 peocdedatinirls theephotodehResTes possi bl e

to provide the Kerr rotation angle enhancenent effect. 1 8 J UL 2003

However , i j I . : USRS o Cif: ubl e
refracti O%ﬁ%&bﬁ%e@?gﬁw d}%%@e\ég&tt&gﬁggfpg%ﬁgmége@f?o ﬂi| ucsl,ﬂglﬂ fsla%lé{‘? i cul ar

i nport.ance is to, be.attached to. focyssing servo,. it i.s effective to provide
roanet %ﬁ%?ﬁgcaésemp@np@?lﬁml & B thePene da thepackage membgT
construct the beamsplitter 40 as a non-polarization splitting type beam
spl) andtransmegpegthroughthe optichl companentfo potabe againonculent ba thﬁilighé nt
l'ight. The Wbl laston prism41 is conprised of two uniaxial crystals, such
as aképdratinglmednss TfHe ligttblesn teghiited thith et Ightf depatrdtaip fleatBlist ting
the incident light into three |ight beans of different diffraction angles,

nan’ewdigfqd ﬁbﬁgﬂ%pi{?ﬁf%ﬁ@@é%ﬁ%? clt. dgams. This Wllaston prisma4l is

arranged 1 nt pat return light beamon the upper surface
33a of thewopti,cal ne r at back of the beamsplitter 40. The,yeturn
boam  r of HHE Hthealt Bteted Tudth B e Sl Bptfhonsn s ionystBehbY i sc 11
and separated by the beamsplitter_film40a of the heam sputter_40, is

t r anthg bebticomyargtng meany\se jas$o be ifuminated @bﬂ@sslg@altfecmgngsyrfgsﬁ iof by the
grating 3 8 in three beans in a direction substantially perpendicular to

t he ¢lp¢ opticalgdider ection, thus into at |east nine return |ight begins. The
optical pickup 20, having the Wl laston prism 41, as polarization splitting

~ means, als&l@k%@:&i1pgdbahﬁxeeﬂea@dmlﬁﬂh@ﬁghm%§a+dih% shifacé 8ftHdopticdit beam
fromthe optical disc 11 to cause respective |light beans to be received by

di Tf &N bghir®thverses the light traversing means to fall on the light separating means of

- sy

~ ) the integrated optical component. The return light beam, incident on the light
separating means, is separated by the light separating means from the light beam
proceeding towards the optical disc. The return light beam, thus separated by the light
separating means, is incident on and transmitted through the optical component. At
this time, the return light beam traverses the focussing error signal means formed as-

one with the optical component. The focussing error signal means is adapted to



recei ving sections of the photodetector |IC 35 to enabl e magnet o- optit&JUL 2003
signals to be read out appropriately as playback signals. The refl ection
prism42 has a reflecting surface 42a for reflecting back the return |ight
beans obtained on polarization splitting, and is provided at back of the

1 8J UL 2003 28 Wl laston prism4l on the optical path of the return

| i ght beam above the upper surfacelB3a of the optical nenber 33 provided
with the cylindrical lens 39, so that the reflecting surface 42a will run
subsgeneéraid the forusdihglertor sigiealpaadismade uprof] fomextdaplef a thlinddcalleapl i tter
40, that is so that the reflecting surface 42a wll be substantially

par al k?{F&fbahﬂep msplitter filin 40a of the beamsplitter 40, or so that

t he roe ecting 'surface 42a will be inclined at an angle of approximtely 45

relative t he substrate 37 an~anged in the r.esin package 36. The return
| ght bearkhenar e HEhG beam | a1y tige the 05OsHRE bR gty Meanp| eBfled by
the reflecting surface 42a of the reflection prism42 so that the optical
pat htmnstriited ghronghithe bptibalaamsonent pisdntidenpyradke opewing @othe packageet ur n
i ght beam reflected by the reflecting surface 42a of the reflection prism

42, ingerhbensiras t&Be kBESIVEN byyftBe phbtsdetesf@rber 33 via the second opti cal
path L2 to get to the photodeteCtor I1C 35. It is noted that the first

optical p i ref.l k surface
Soa of t panhF phefms pBGeRL itk JITRE PEALACk R frbeet oS e St
33 to travel towards the gonpasite prism 34 is suhlstantially.parallel to
The. PRGBSI DRsacon SSPHORSAL B s Eh ORI ET BhE AMBRERER o t he
reflecting surface 42a of the reflection prism42 and transmtted through
the) m@ttioagbompnbent.% to travel towards the photodetector I1C 35. In the
optical pickup 20, in which the first optical path L 1 of the |ight beam
refl ect ed Jhakk peasehbeptiedll disd d@ﬂcé,t!foﬁ:ﬁ@ﬁng erRfsigrads and m&aﬁng e 32 and
transmtted through ~ the optical nmenber 33 to travel towards the conposite
prisn ' ntd riakl

opti (rzgé %gt%ﬁe Lg%' n§¥a]tte #e@%#ﬁ?ﬁ?i% t ogla%ﬁg?l é‘ %ﬁéogtﬁetgkb‘gﬁ:%t)??%gﬁﬁg?&g | ecting
surface 42a .0of .the reflecti rism42 and transmtted,thr h _the opti cal
rembategaaed anupLeompaaent Bassdmiisse factssimd aronsighals Mt iteagtog bl ¢ 1o
arrange the sem conductor |aser elenent 31 and the photodetector |C 35 at
pr ox FRERTe Sigmsls; i divsaxial agimeter bednyignt by thepservar meansape dHgbdhe lighte resin
package 36, whereby the overall device can be reduced further in size. The
phot adeivergiag méardpriovidadies thee pptital gpétlans srdnpvert nombiacialrdinsiticng ghat r et ur n
y light beamreflected back fromthe signal recording surface of the

opt i Ggln didifectibnl&ng HROFAHInS BFtHS G diftCorRIPaRedtRnPAprTBheHingd drhe

optical nenber 33, and a voltage
receding away from the signal recording surface of the optical disc, by way of

* ) performing focussing servo and tracking servo operations.

In the present optical disc device, in which the respective optical components
of the integrated optical component are integrated and unified to a sole unit, and in
which the focussing error signal generating means are provided as-one with the optical
component, the optical pickup and the optical disc device can be reduced in size,

whilst the number of component parts may also be diminished.
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converting circuit for converting the current from the photodetector

portion into voltage. The photodetector portion and the voltage converting
circuit are conmbined into a sole integrated unit. The photodetector portion
of the photodetector IC 35 includes five light receiving sections Ato E,
arranged in a direction along the radius of the optical disc 11 and in a

di rection perpendicul ar thereto, asl&hown in Fig.S. O these |ight
receiving ~ sections Ato E, the center section Ais further divided into
four |ighAlsegaai thenpresent ioptahtisc A8yica3in Avhiol theolightvsalinog dridhése whi ch
extend in vertical and horizontal directions to cross each other. The

Phot gHefatonef tHelfcataredRphRA] LompeAght arelilif or fctiahdirilTed RS AT le

il nated on the signal recording surface of the optical disc 11 in the

split _state by the.grat~rig 38, then reflected. t he .sigpnal_recording

20 el el nrgFicir o alolegifRieie I bSR3 g Rt mipber o

pol arization-split by the Wl laston prism41, by the aforenentioned |ight

r eceleadsdorsignablead-omtand the assernbling sostmsrwelb e to sgnplafyithe assegabling| une of
the return light received by the respective light receiving sections of the

phot ggetationg; Wurkboer, ahe posivientegistittionybétvecedn tt) light byurtevald dge
converting circuit so as to be sent as reception light signals to, for

exa"gh@w&'f'@a&ﬁ%@'béjﬂf@@ﬂk@d @hithl5> of the optical disc 10. If light

receptiron signals; corresponding to the light received by the light f ~
recei ving sections Al, Ad.. B, and E of the photodetector
portion of the photodet éﬁ%ﬁ?&%"ﬁ@%‘?fgﬂ‘&ﬁﬂaﬂﬂg%m, SA2, SA3, SA4, SB, SC,
S‘D and SE_ respectively, the magneto-qgptical si ginal MO, pit reproducing
s{gnal Pi Figfotusaisehematey plpanuewshowinghent Hhsmattyee sEoeturgRsl a TE may
be found by the follow ng calculating equation: MO=SD-SE ...(1) Pit = SD +
SE . cofi¥¢ntidnat optitdl pickhp) - (SA2 + SA4) ... (3) TE=SB-SC
Fig.2 is a block diagram showing an illustrative structure of an optical disc
device according to the present invention.
Fig.3 is a schematic perspective view an illustrative structure of an optical
pickup provided in the optical disc device.
Fig.4 is a schematic view showing an illustrative integrated optical component
provided in the optical pickup of Fig.3.
) Fig.5 is a schematic plan view of a photodetector IC provided in the integrated
optical component.
Fig.6 is a schematic view showing another illustrative structure of an integrated
optical component.

Fig.7 is a schematic view showing still another illustrative structure of an

integrated optical component.



".-(4). 1~"the integrated optical conponent 30, the respective corrpoh%n‘t”é 2003
ot her than 1 8J UL 2003 31 the objective lens 21 and the optical path
raising mrror 22 are integrated into a sole integral unit. Thus, it

" suffices if the optical pickup 20 enploying the present integrated optical

conponent 30 is assenbled as only the integrated optical conponent 30, obj
ective lens 21 and the optical pathl%aising mrror 22 are brought into
registration with one another, thus sinplifying the assenbling operation
and r educFigy8 tlhaesteteeths iehgiveqsdasitidih beth¢eres semecondnstot laser edemanged f aci ng
the signal recording surface of the 1 optical disc 11, which is run in

r ot '@fg,,_l{)éﬁ- t HRE] i i he

i nt Zgg ated o%%?ggpﬂc%?nlggggﬂsétg%z?g r?ﬁﬂ&%}iﬁéﬁg%tﬁ%’a%%(ﬂ@%tg%’%?%ﬁ%ﬁ@ﬁgéam on a
recordi ngetrack on signal recordi ng surface of the opti.cal, disc 11.

Thi s obj oEie-3d B etBpaRy Sk vt it ihteRbRe s i, BEIERI M B  ons,
that is in the focussing direction and in the tracking direction, by a

bi - altitegrased optieal cIBPORBWN. The objective lens 21 is noved in a direction
along the radius of the optical disc 11 and in a direction towards and away
from the Fighaillusraedilrprisntitioeobtheldpicabatis af adhisd membdry(halfewhve axi al
actuator being driven responsive to the focussing error signals FE and the

t racki i ‘Eny This effectuates focussing servo for the |ight
n*Sld%S{/@f tHe ccﬁ?ﬁ?ﬂ%@gﬁﬁn.

beam conver ged jective lens 21 to forma proper spot on the signal
recordi ngsurface of the.optical di,sc 11 an he . trackiing servp. far the

| Fant  beaEi 3 eosnsis Blas"Bles S elsufes Bk fotonaie i e
recordi ng surface of the optical disc 11. The optical path raising mrror
22 hmfegrated optigakicaynpprert. (refl ecting surface 1 8 J UL 2003 32 22a)
inclined at an angle of approximately 45 relative to the radiating
direction of the |i @Bdsthesde fordDarurg sitabe dheshtigi i cal conponent 30, and
is arranged between the integrated optical conponent 30 and the obj ective

lens 21.  TiHeShQRlrh6dd fReddiryiah T gh.é“p&éééht %?vertﬁfolgei%th%réiﬂﬁﬁe;t lggfglatiﬁéﬂ n

radiated fromthe integrated optical "conponent 30 on the re ting surface
22a . r : optical path by approxunately 90 to guide the
Iigh%g%?%%j%@tﬁg‘gs%ﬁs 21. In the optical pickup 20, the optical path
rai sir irror. 22 is arranged between 1 the integrated optical conponent 30
and %@MI ens 21, and the optical path of the |ight beamfromthe
integrated optical conponent 30 is warped by the optical path raising
mrror 22Hg2gliaks an averal stoishaet ofvan loptisaldist devised b0 entdzodypng dbhe pat h
of the Iight beamfromthe integrated optical conponent 30 to the optical
pat hpréedesit igveRtidRrRe2ranpsb Hipialthy aaicl lddc Hevicbd Osinghades’ £epirillag
surface of the optical disc 11. Thus, it is possible to attenpt to reduce

the Eﬁ‘d')ﬁ:l‘f_“ ’Saﬁggm %dgxﬁéforqioﬁﬁtici&lgﬁ dﬁk’g}goﬁ'%}ﬁ%tfap i '1‘?,“%%'1'-1 Hgcgssary

for the |ight The operat’i on uci ng recording signals

recorded gn the eopi:ical di 11. = i xpl,ai ned.  for roduci {
+ecoriandraptic S My BbfCAickub R BB Ftuolll 138r Grebiclting 3B, , o,

| oaded, op the spindle notor 12, The spindle notaor, 12 is _run in rqtation at
a pr épms{fe mater ddsad thenptisel pirkupe pTﬂ@: gptigalpickam 2P allpsynates atightun t he
optical disc 11 in rotation. The head accessing controller 18 is driven,
undebeanmon alsignal réeordptg suefacdiof ¢he optiGaldiss 11,2063n B8tationthyathkeapiddle t o
cause the novenent of the optical pickup 20 to a pre-set recording position

on t hgo&IrOIMRl tol1ReeHE! thg r'éﬂfﬁlglg%tgeahi‘ PPtk ¥ack iﬁfcﬁn%e sf%xgeﬁ a’g&&rdiﬂ

optical pickup 20, a light b is radiated fromthe sem ctor gaser
el ement 31 the.in r optd cal ;compongnt 30.,The |,ight bea adi at ed
Fr omebhts ahith AhtisAbAReRLLf (A Gk e FBRRARE sikdel iftngedie PR ng
surface 32a of the triangular prism32 to fall via an opening 36a of the

r esi fepenshnag sudace of the oppealdisc ddnber 33. The 1ight beam inci dent on the
optical ..-



I menber 33 is transmtted through the optical nmenber 33, on the fi rst“”u" 2003
optical path L1, and is split by the grating 38, provided on the optical

menber 33, into plural |ight beans, including a main beam and two side

beans, which then are incident on the beamsplitter 40 of the conposite
prism34. The |light beam incident on the beamsplitter 40, is partially
transmtted through the beamsplitt@0 filin 40a to exit the integrated

optical conponent 30. The light beamradiated fromthe integrated optical

conponent e ¢entreildrel3 atlbded e optithedist Rontrolleadd, 834 dehsodilaiozal path
raising mrror 22 to fall on the ~ objective |lens 21. e light beam

i nci den WGt dve.: S L e i L.Aat ed on
o pr & s YorR Rl CitChil TBCwe a1y R A oCBE M Lonbpll L8RS 2
disc 11. At thig tipe, three light spots are forned on the signal recording
sur f A¥TYP Cpﬁgoilﬁfilggl disc 11 by the main beam and two side beans,
obtained on splitting by the grating 3 8 . 'Wen the |ight beamillum nated

on a pre- sEhe opticaldlisgcontmofeniv rotationghwidrivep thie spindmmotan] 2 ecaprk-ng
surface of the optical disc 11 is reflected by this signal recording

sur f age rpin, WHSleQRHtFGling1thE oplratidn HPParibSs mhgbhéﬁttsi iArhe cangollef aged
dependi ng on the signal “recording on the recording track, that is on the

state of | zati e i r i g : ck..| 1hat ed
win the |TohEuER dethE i S 3l Re Grof LOmerfga ittt 1 ened e
recordi ng,.surface of the optical disc 11, is aggin transmtted rough the
obj edeFOHIING signals Jgad OUE Jrom Brcrpiienl discol B*}}Stwq'céf @%Ateiﬁoéﬂa@ce 22a
of the optical path raising mrror 22 to fall on the beama splitter 40 of
the aeopoding signalsfor84rork to teute therpsatteng sighals aiia nvenfaceh? t@an eXtesnalet ur n

|'ight beam incident on the beamsplitter 40, is partially reflected by the
beam gditphr. Thié Perthits tife ERleknAEImuidbkd asdedve tHd lﬁ@lﬂ% reéorded qiptheosite

prism 34. The return light beam falling on the Wil laston prism41, is

pol ar i 10, < ' [ | aston prism4l and is split by the grating
38 i nélg&éddll;ag%ct ?g%bglj S atggts?#%. perpendi cular to the splitting direction
and there split into.at |ea jhe return |ight ans,. The ret | i ght
beam pol af hs Bepdaccesding cantrolier I Faises sHO v R of the pRtinesiekad 203 ¢ pe
reflection prism42 of the conposite prism34 and is reflected by the

r ef | e@&i.rifRSkTBR 40 P Breyset: iesotdimgdsacke op the pigmal recpeding- susfacgedf then t he

optical nenber 33. The return light incident on the optical nenber 33 is
t r ansopti¢adise a1 finederammtrbl dpt theadptiva didccdrralleghi4. he optical nember 33.

At this tinme, the return light traverses the cylindrical |ens 39 provided
on the opt ThakerRIRRroiradtaubss @Y ealchPbFarR otjettive RAL HEI@bY & Biaxial
actuator of the optical pickup 20, at a position to which it has been moved as described
)y above, in two axial directions, namely in a direction towards and away from the signal
recording surface of the optical disc 11 (focussing direction) and in a direction along
the radius of the optical disc 11, under control by the optical disc controller 14, by way
of performing focussing servo and tracking servo operations.

Referring to Fig.3, the optical pickup 20 includes an integrated optical

component 30, comprised of plural optical components, inclusive of a light source and



T 8 J UL 2003 35 The return light transmtted through the optical h&rtér2003
33 falls on the resin package 36 to get to the resin package 36 so as to be
received by light receiving sections Al, A2, A3, A4, B, C, D and E of the
phot odet ector I C 35. The return light, received by the photodetector |IC 35,
I's photo-electrically converted by the photodetector IC 35 so as to be
routed as |ight reception signal to2lhe signal denpdulator 15. It is noted
t hat magnet o-optical (MD signals or pit reproducing (Pit) signals, as

pl ay b phbtedeyectbs, aml £n gbjeetiat déechs] fdrecamivgpgingdhebight béan radiatdthfiedh on the
light of the return |ight beans, received by the light receiving sections

Al, .ﬂ%%g AT, &#Eﬁﬁ? f j

pol afrﬁ?ezlat | r'cll&és]dp?ﬁl C%yc t ﬁ t3?ef°m§§%r8%%§¥‘?gﬁqﬂﬁi’lggﬁgﬁ%}ﬁg&%“sb‘? ktlléen
received,by the |light receivi sectipns, D and E.. e .ot her, hand

{ ooy siEnalrkordie suiacel ohie oPifal G LF atbs BicakpickipZ)faee iR based
on the light of the return |ight beans which is received by the receiving
sect pptisalpathaaising mirenr 22, for, waypangithe optacaltpatly of itee IAght bearoradiatedn 41,
afforded with the astigmatismby the cylindrical |ens 39 and which is

r eceifiuifl thy Mtegrdté@ ipticaL €ombpbaent FBES paite # tglke bBfeRtive MenS2Tahddor AL, A2,
A3, A4. Also, tracking error (TE) signals are generated by the signal

deno t - . ' eturn

1 ondAsB kol meiitel B4 JXBE rARR! 1IN rotfRRE Bk PEHd dBna Hhobing 0 "y
C, Dand E, split by the grating 3 8 and which.s received b e |ight
eceriiiage oETEs BRUCH GHE 18 (O guide el BE Gnisgr A ORI0B) COTgRBRLt 30"t he pi ¢
reproducing (Pit) signal, as 1 B J UL 2003 36 playback signals, are
corr ect ed Referrang ote  Fyg.dhethsr rintegratede capitnal cicomponent 3%dindludes aout ed
to, for exanple, an external conputer via an interface 17. Thus, the

ext essalicenliptdelaset eleme®8 E dsoa lighesvercel gritihfghle pinad32nhiviagahei cal
disc 11 as playback signals. On the other hand, the focussi ng error (FE)

T et B L N g aicecnt o

deno at or contro

laser element 31, and an optical element 33 of a transparent material, designed to
transmit the laser light, the optical path of which has been warped by the triangular
prism 32 therethrough, and to transmit a return light beam reflected back from the
signal recording surface of the optical disc 11 therethrough. The integrated optical
component 30 also includes a composite prism 34, as light separating means having

y the function of separating the light beam proceeding towards the optical disc 11 and
the return light beam reflected back by the signal recording surface of the optical disc
11, and a photodetector IC 35, as a photodetector for receiving the return light beam.
The semiconductor laser element 31, triangular prism 32 and the photodetector

IC 35 are provided on a substrate 37 arranged in a resin package 36. The resin

package 36 has an opening 36a in its major surface. An optical member 33 is bonded,



via the optical disc controller 14. The servo controller 19 drives thdulL 2003
bi'axi al actuator, holding the objective |lens 21 of the optical pickup 20,
hased on the focussing error (FE) signals and the tracking error (TE)
signals, under control by the optical disc controller 14, to effectuate
focussi ng servo and tracking servo operations. Second Enbodi ment An opti cal
pi ckup according to a second enbodi?®nt of the present invention is now
expl ai ned. The optical pickup of the present second enbodinent is simlar
to t beclops withl anpidHesive2o tife bforfsut fice of tlocirszanpackuperB6 foratediwigh o i cal
conponents of the integrated optical conponent are slightly different from
t hos e far i T : o] t f second
erbodPenine 5o £ & mBIRG O Bking L FRALRE D6, 0Oy th BpHER RN 3YF he
same reference. nuger.al.s i.,s . not, made and, onl e portions different. from

© hos EOBDUSHE FHIST A AdRDmEATTI b capPARSuYY. FhGt By the ahiegrated SRR he
second enbodi nent is provided with an integrated optical conponent 50 shown
i n Fcgnmgponent 30nise foraned aspa iwmatary adeyicee songdisedhoivthé mbeivg-mentiened ni | ar
in structure to the integrated optical conponent 30 of the first 18JU

L | Uifgtegratedroatiptmehtse XTRO intBarted opicAldefdndR /BO0R 8BEured toian dptrae of the
opti cal "nmenber of the integrated optical conponent 30 of the first

3
enmbogli ' ' | . 313- b1 | at e of
ot HSE HhemBliS s0BbbAR SGP BRI Adnd e BRSSP lpPaGH ARE 3N o] 2
formed as-ope.,with . a coupling lens S2, as |ight beam adj ustnent neans,

al on@ 8HEhS ﬁ@"@‘?taihw-%, as light splitting nmeans, lying on the first
optical path L 1. The coupling lens S2 is used for varying the angle of

di vier genc d'hef semmigondyetor lager ntadll wtaebight emitting edement; eaplaiongitheer

el ement 31, and is nounted a convex |lens on a portion of the |ower surface

S | bré¢orhbmativn radiatic®Pa eBinioriductor, hadeadiatromeilagertliptititighebeampackage
36) that is transmtted through the Iight beam that is on the first

opt i 8 eRfhithihdtedDh Qrs{gié?hf%ghpf%ﬁ@?%éé Meﬁ}ﬁic@?d}&d‘ﬁ ted for converting

the angle o I'vergenc eam on e optical path L I, as the

first lig beam r adi at.ed m t.he sem.cgnduct or. | aser, e].enent . 31, e

opt cal | pi Ehe g i SRS e iRt e GRDefHRRRH GRS % at o
fromthe sem conductor |aser elenent 31, after the divergent lLight is

t hr otwinigh 1s incliied atancangle phapproimatelyst X heelabvgta the substrate 37; hkhispt i cal
pickup is able to use an objective lens of a finite nultiplication factor,
as t reflebjingsuifaee32agefiectsathetlight lbeght radiatedsfrom the sensicbadectorilager
required for recording is kept. By using the objective lens of a finite

mul t ighémeat 8 PRowafdOthe siibstrage Wisﬁﬁ&ﬂaﬁﬁaﬂl?@%rﬁﬂel itRerleh® tOR¥dArpats Opekdlp, it
is possible to realize further size reduction, as well as to reduce the

nui X~ f §ts, since there is no necessity of providing neans
for Igﬁﬁggfqﬁﬁgyggﬁgh’gg'converting the divergent light into colli lnated
l'ight, su as a colliyator.|ens, while, .if the coupling.lens. 52 has

t hel conver LROSP A SRePELES isp HedGH. JOAASHRPI ISR TR mATcs TS| | gh
beam radi ated fromthe_sen conductor |aser elenment 31 can be adjusted

opt i maRteyiahng aplan-pamlle]l platey Eie aptical mentherdblis fomped as one with a

grating 38, as light splitting means, located on a optical path of the light beam reflected
back from the triangular prism 32 towards the composite prism 34. This optical path
is referred to below as a first optical path L1. The optical member 33 is also formed

as one with a cylindrical lens 39, as focussing error signal generating means, provided



objective lens 21. Also, if the conversion multiplication factor of15%éUL2mB
coupling lens 52 is nade to differ in the tangential and radial directions,
this coupling lens 52 may be endowed ~ with the function of correcting the
astigmati smof the |light beamradi ated fromthe sem conductor |aser el enent
31 so as to be illumnated on the signal recording surface of the optica
disc 11. Thus, in this case, there 4% no necessity of providing an
astigmati smcorrecting plate separately to reduce the nunber of conponent
par t@n a8 optidakpathief ageturnilightbeam whichhis separssedby theeamspositd prismsdmbl i ng.
On the second optical path L2 of the optical conponent 51, there is forned
a hojoogrozeed %w@&isﬁ‘h@?ﬂﬁt@@et@éﬂo@ 1Cs3 31rehis @ptieabpathds Tefurfed sbdlow as

or

cylindrical |ens 39, med as one with the optical nmenber 33 provided on

t he r { €3l ~ conponent 30 of the first enbodi nent, the hol ogram
53 eé%ggﬁgéﬁgggggﬁgt?gh1to the return light beamto enable detection of the

focussing, error signals by the. astigmtic haod., For. exanple, t hol ogr am
s provi dEHEPRIRE PARIRIRAD, R WitHEh &gepsr@tg\&'?%%ﬁléﬁ splitg wswefpﬁl@ the
conponent 51 (surface bonded to the conposite prism 34) through which is

t r aneylindrechl d¢ms 32 s fochdsiyig etvenmgnahgendrating nidans see fornedas oné vttt h L2.
Simlarly to the optical menber 33 of the first enbodiment, this optical

1 8 thdoptickd aredBecIBO RN intEpkated QRN @omﬁdﬁleﬁma,cmeﬁd M@l ecebsity 661 N

package 36, housing the sem conductor |aser elenent 31, triangular prism 32
or t . i i rj S
ponilty V1ae i SEliRipd fed B¢ (e SH bt gl BB s Wpthed
constit.ute the integrated. opt.ical. compﬁgegb 0. ;Eg ingegrated optica
conpBRERAE! espnpeuents. Thmsaiythis PRtiGA! Riskup 20e fie Bumber PEERMPEPRBY PALS  or
moverment in a radial direction of the optical disc 11 along a guide shaft,
not &hdesreastk byphedightpsplittipg thearisngnd ithe £boussinig ecrorregnalrgangrating
optical conponent j 50, exhibits the operation and result simlar to those
of  hteadBhoeBeingipetvideddsgtparate dpticil c@ﬂi?f_@dbﬁﬁrﬂms feulizingcorrespgdirling esent
optical pickup, the coupling lens 52 as [ight bean1adjust|ng neans, the

grat E?&&%naiﬁ the@Ve éP{Het&é\f?Q?.gW@e}goé&‘? th&& %o %@%igfof‘fﬁgti%éﬁéﬂ gg error

si gnal generating neans, are as-one wt I'cal® conponent 51

so that ,there,i.s no _necessi separ at el royiding the light splitting
reandi® el SLERRRIRRES nan e aRUSHRE  HEOY G ROCrins Begits Beher at  ng
nmeans as separate qptical elenents. Therefore, in the present optical

pi ckapsemblang tha,eptieal Riskpp AON thyssimplidning the 4§§%m§img§lpféattﬁn-t he device
are reduced in an anount corresponding to not ~ providing the |ight beam
adj ust nentTheegnasing|38gista diffractiomptiemfor diffrabing truswident dight mainged|
generating means as independent optical conponents. Al so, in assenbling the
opt i gl PUrfilsHIOE d@pSer SurfacdBIL6E the opficdlanBiiber 38 travaséd borthedightng t he

| i ght beam adj ust ment neans, light splitting nmeans or focussing error

si ghal.. Qe [ c b M| - Sl ARl LY nbl i ng
oper Sepih i L8 TREETo viich i¥bobded Ind BaRpasfie piisth 31, L b o VReCAREC
optical. pjck f the 8.JU 03 40 second embodi nent, the.

PP popticB LI b Sratins i shyts the BB RaAb o PENETE BB beRisel pat b
raising mrror 22 are integrated and constructed as _a unitary_optical
conpanenbesd3 vimthe, first opsicahpathdu, intei atdeastithraedight heans, namefiea mainn be
made as only the integrated optical conmponent 50, objective lens 21 and the
opt i dlam)@ompdvediofth 6tder @er@ diffiactdd Bplathandtive sidgbsimsf canposdibothy
sinplifying the assenbling operation

order one diffracted light. With the optical pickup 20, having this grating 38, tracking

error signals can be detected by a three-spot method by splitting the light beam into at



and reducing the assenbling cost. Third Enbodiment a ) A third enbodd feHiL 2003
of the optical pickup enbodying the present invention will be explained. In
this third enbodi nent of the optical pickup, the basic structure is simlar
to that of the optical pickup 20 of the first enbodi nent, except that the
optical nenber and the conposite prismof the integrated optical conponent
are configured differently fromthe?¥irst embodiment. Therefore, in the

foll ow ng description, parts or conponents which are the sane as those of

t he lbbst&nrecrbwhwnt are depicted by the sane reference synbols and are not
expl ai ned specifically. The third enbodi nent of the performincludes an

i nt egr at eMRIWHIR, thO BPANRNES ~aSMis IgM splfttii Indans] sy A8 PeahBanfA | cal

conmponent 60, shown in Fig.7, includés an OpFIOa| menber 61, 1 n place of

t he optical ne [ f1. 1 he..integrate ticcal, co nepnt 30, .whil e

ol PGV SERRELA T8 o id P REBEE S SRS RERENE Bopdbt ety ¢ e
first enbodj jyent. Al so, the present integrated optical conponent 60

i ncl gﬁ%ﬁgt odetector IC 62 in place of the photodetector 1C 35 of the
integrated optical . conponent 3 0 of the first enbodinment. Al so, in the

i nt egr at elt isphiyctcessdrydod the lighOspitdhg nwwansne havéthe funetiopiof splittirggrber 61
is bonded to the resin package 36, such as with an adhesive, whilst the

CONPAR fightPbdaA'radiaksd tRe skﬁlifzégﬁglﬂ@b} f¥er @Féﬁfgﬁt Pl itd W ibAstafregihesi ve

to constrtute a unitary el enent. I ntegrated optical conponent 60,
alth t he sem conductor .l aser el nt 31,, the trjanqul ar . pri 32 and
he BREY BtRLCREpEAnE T E b GRS bnd dhEBRO sile ity - EbESThe el hpBting i
the resin package 36 in a different_ arrangenent fromthe integrated opti cal
el gnBieansmnay be penstititad np belomam fosmedipnthe surfareg oBthe optical meembar of each
element is the sanme as that in the first enbodi nent. The conposite prism 70

has BBrst to fifth menbers 71 to 75 bonded together, such as with an
adhesive, as shown in Fig.9, into a sole integral unit, which is bonded to

the opti cghemstiagricallend B9 affords a Stisnh }o tiRs ineTHRNt BEHt, Whik ddjlises| ar
prismhaving an inclined surface 7T a, which is inclifed at an angle of

appr axi -2y atw ve easu { n i {h esin
pac kggéeggﬁsé‘l@? ﬁ? klleeﬁé]“lk.l r slf':&nee r?%éélgﬂlsel @ﬁggﬁ'{(fgé ig%{lszgegc %n‘g%ﬂﬁmée& J;Egp@?}i h as

W th adhesive, w t incliped surfgce 71 a, as bondi ng. ', ~ surface.
The egﬁa%apwmfacﬁzifasogﬁw@éﬁmﬁm 133 WaRrsed %ﬁrtﬁg m\lmﬁllggt heam,
paral | el opi pedic cross-section and a pair of inclined surfaces 72a, 72b

whi cthaire onrtbe iseeendopticalgragh & 20f Thaspydiidmeakleps 89 afferdstdstigmasispn o
substrate 37 arranged within the resin package 36. On the inclined surfaces

72a, the betain tlight deaondepanibat by2ther corhposies] prigand B4 o tveadnss the tdpicali | in 76
and a second beamsplitter filin 77, respectively. ~8J UL 2003

member 33 through the second optical path L2 in order to enable the focussing error
© ) signals to be detected by the so-called focussing error signals,
Meanwhile, the cylindrical lens 39, as the focussing error signal generating
means, may be mounted on the lower surface 33b of the optical member 33.
On the other hand, 1t is only necessary for the focussing error signal generating

means to generate focussing error signals by the return light beam. Thus, the

focussing error signal generating means may be constituted by a toric lens built on the



42 ‘These first and second beamsplitter filns 76, 77 are both formed! byUL 2003
direlectric multi filins. Simlarly to the beamsplitter 40 of the first
enbodi ment, the first beamsplitter 76 is constructed as a parti al
pol ari zation type beamsplitter, whilst the second beamsplitter filin 77
is formed as a non-polarization separation beamsplitter. Simlarly to the
beam splitter 40a of the first enbdi ment, the first beam sputter film76
has the function of transmtting a portion of the |ight beam proceedi ng
t owegidfadeltd thpoptiedl idesibet 33 and widéh has diferpatinl afrvatiees i twombitgiily beam
fromthe optical disc 11 '° to separate the |ight beam proceedi ng towards
t he i st hd o f 1 I i ' 11.
S EHal diepbhe; B0 By e Fouclt FiuhbuR b (RS bR opficaF

Al s eani ter I'S construct

pol ari zati on, beam splitier,and has. differ [ transm ttance dependi ng on
Phe Tenthar, 53, SR it D the AMarisd! | 1555 cioh: T fligh EOCURSURS Fiw PBRST boarm
sputter filin 76 exhibits the effect of enhancing the Ken rotation angle,
t hat génerating aidanstis gfonstitrted biyra) Foheauld patsinp rfaicussigp erudr sigralsdaarbezat i on
pl ane of the return |ight beam The second beamsplitter film 77 has the

f uncdéteotedf by rthe wu-cdllé Foupailt madthed. e fedusking eabE swg@em ytted
through the first beamsplitter fihn 76 and which has ~ traversed the

seco, : 3 t iqni ' refurn

T gniioplE B o168 b ntind & bF & hOBealR RN Bima o d BB T,
pai red incljped surfaces 72a, 72b of which are provided the first and
secoﬂ@ngggéi;ﬂitter filin 76, 77, is bonded to the first inclined surface
71 a of the first nenber 71 via an adhesive, with the inclined surface 72a
cdar)ryi ng' The compsitequians p#inclades 2 beamzplitter 40plbardng g beant splitdrdilm he

first menber 71. 9 BJ UL 2003 43 On the second nenber 72 is al so bonded
a thyog, aeaifest separiting il mrsepm\a@mgmm beatt aranshgitiedatiroush ahe 72D,
carrying the second beamsplitter filin 77, as a bonding surface. The third

”e”bsgﬁ%a th 1n%e? 3l tobEedd Biwardls the Sptical'dRE! ﬁﬁh?%l}eoﬁéﬁgxﬁl}%tg[ﬂs i to

have arall el opipedic cross-section-having a palfr aces
73a, _73b, knclined an _anqgl e of. approximately 45 .rel atjve t he
subsTeigaed Pack Fomthe atelfabolling Bhuks 52 Be opfital et mndHasiSn
constituted by the hal f_ wave_plate, preferably has its. optical axjs

or i eR¥isH oh aspolanzating lightsplitting means derpolarizatiannsphitting the rapndightat el v
20 and the angle between the inclined surface 73a and the optical axis is
appr beannseparateil By thesbemveplitter Hilg 3#0a, hhd taheefbgutionaprismi 42 haveg at i on of
the third nmenber 73 conprised of the half wave plate is set so that the

I - prefiéctiny firface 4Daifor adMdAtigecaleyurdOligitbedrhe, pulateatiei-WpHNbY tBe
inclined surface 73a and the optical axis wll be approximately 13.8 , it
isp i . LOnne i 21 ) i i f.f: nti al
rof T SEPUE B iR UIE thedd CofAgIAY B ASbATE PORAC foddnbr s Sty
incidﬁ%pgupf the return Iight beamon the variable portions. This third
nenb8F¥¥8Cconpri sed of the hal f wave plate, has the function of rotating
the plane _of polarization of the return light beam reflected back fromthe
si gnal 1 edoithe aptisalrmiakep 30, mhehishithe beau splitter %%avmgﬁbmbpa@osnlme@ug h the
first and beamsplitter filins 76, 77, by 45 . The third nenber 73,
constfilini40d, by at fiesthedparavine fikingtthe Wolluseole prismn tlg dsnpdlaniedtion Uidlece 72b

of the second nenber 72, carrying the second beamsplitter filin ~a~a
~ 20Q3liftthg means, and the reflection prism 42, having the reflecting surface 42a, are

bonded as one to constitute a composite prism, the overall device size can be reduced,

whilst the number of component parts can be further reduced to reduce the costs



77, wwth an adhesive, with the inclined surface 73a thereof as the bar‘pdiJH’g 2003
surface to the second nember 72. To the third menber 73, forned by the half
wave plate, a fourth nmenber 74 is bonded, with an adhesive, with the other

* inclined surface thereof as a bonding surface. A fourth nenber 74 has a

pair of inclined surfaces 74a, 74b, inclined at an angle of approximtely

45 with respect to the substrate 3 arranged in the resin package 36, and

is of a parall el opi pedic cross-section. On the opposite side inclined

sur f acarfthindhe tdompanenth and i essefdbling funtlerd a pol ari zati on beam splitter
filin 78. The polarization beamsplitter filin 78 is a nulti-|ayer

di el ect 1 | ThblbeptioRR 9035 eoniut PR Kf Slamplepapaidl poldiezdvl Yeain | i oht

by its nulti-path’interference effect, depending on the direction of

pol afj | gh. i I n | agd zatien h litter filin 78 is
desi ﬁ#@g&f ?ilﬁ' g%@‘f?'} P %Laﬁi?gﬁg ﬁttieei‘ﬁ} éplﬁ%é‘%do’fs%ﬂge BP g’g{%}ﬁ'ﬁq{@h@{aﬁ H“S&%%po nent,
paral | el é‘o the inc¢cident plane, as well as to reflect substantially 100% of
t he Bopdedtogethen wihithegepperdiie ncliped suskaces as abutting setfacss, with thee. on
this polarization beamsplitter filin 78, the return |ight beam which has
i ts pedarsplitter dithmpd Geneeingtaatangetdyondthe uppet sarface 334 ofithdoptigtl mérabeni r d
menber 73 formed by the half wave plate, is incident via the fourth nmenber

74. Bp j g i : i i I cted by
(he o S R, e e e B e Peam
having _its plage. of polardzatd on r.otat by, 4 he third. ngnber.73, is
causBfap il AP ERBroBRsBEl AL L FRaliPh b HpeRal' 31 Fraed T Hsin
'separglt(i on én pol ari zati on. 45 The fourth nmenber 74, on the inclined
surlf RaeKagm3®f which the polarization bean splitter filin 78 is formed, is
bonded to the opposite side inclined surface 73b of the third nenber 73,
with the djipopattel pollerizatmin bexm splifter 40 b the fiuhetidroofitragsmittinggeart o t he
third nenber 73. To the fourth member 74 is bonded a fifth menber 75, with
an agifehé light behih pReckditlg ﬁﬁ@hrﬂ_b'lrtﬁ@?gtizﬁpd&% 1hey toREdthdareaPehe Ti%h_t?anyl ng
m 1

the pol ari zation bean splitter fi as a bonding surface. The Tifth

menber, . 75 1 S.I.1}: f Q. Dyl i rak lieloni pedj ¢ Cf:0SS . ~
ect DA phqssedidd ik orfichl Ui LO Y it RSB BB BEbESRTT |
by approxjmgtely .45 .relative to the suhsirate 37 arranged. i .he resin
packggﬂaﬁ‘grﬁ‘?ngfgpﬁél thse ol § drom thezapbuy BBhE%P'F“F‘t Of @rc’pf?ag;fé?%tlés as a
reflecting surface for_reflecting the return |ight beamtransm tted through
t he FHoweyerattivalsppapsible for the beamisplitter 461 praduce therenbancensentsffestded t o
the inclined surface 74b of the fourth menber 74, carrying the polarization

beamfeplthet so-called KER, rodatibnaangldhefiinereasirigh thdaotatidnaleahgler 6fiche 75a as
a bonding surface with respect to the fourth nmenber 74.

polarization plane of the return light beam by having respective different

) transmittance values of the incident light, depending on the direction of polarization

of the incident light, by taking advantage of the multi-path interference effect of the
beam splitter film 40a.

However, if the beam splitter 40 is constituted by the partial polarization beam

splitter, it becomes possible to provide the Kerr rotation angle enhancement effect.

However, the risk is high that the focussing servo be affected by double refraction on



. . . _ _ 18 JUuL 2003
I'n 't he above-described conposite prism70, the first beamsplitter filin 76

formed on the inclined surface 72a of the second nenber 72 corresponds to
the beamsplitter filin 40 a in the conposite prism 34 of the first

* enbodi nent and has the function of separating the |ight beam proceeding

towards the optical disc 11 fromthe return |light bean fromthe optical
disc 1. 1 8 J UL 2003 Also, in theZ®resent conposite prism 70, constructed
as descri bed above, the 1 8J UL 2003 d 46 second beamsplitter filin
77, theropitabdischiel . SBom)if partibelar idpottaace v todenattached 18 fodussimgsdryoa hal f
wave plate, and the polarization beamsplitter filin 78, fornmed on the

| nC je RS AprEAIOmealE 1608 crDa iR WBfibléhe FRRHORIANME ditical 8igh01 f ast on

prism4l, | conposite prism e first enbodi nent, has t he
function of polarization-s ting the return Iight beam, separated by the
bean?sil FerSEFuG the Deam SEEALHS 2 NoprPqlanzpi ¢ shiiting 568 beanb SPANE 0, 1 he
inclined surface 75b of the fifth nenber 75 corresponds to the reflecting
sur f ueespeetive of the dirseponiofeopamzatigyof theincident Lightt enmbodunent, and has
the function of reflecting the return light transmtted through the

pol ari zat The WeHastom pridrad 1fis tbmprided O thoinead NGI9stial € sBEh asnartdficiabnpr i sed
of the above-descri bed conponent parts connected as a sole integral unit,

it Si ' : i i : er of
companBE banded ddilt g B Bl e i R S0 et
arts, in the first. . epbodunent, of the conposit rism34. ,The

b ov BehESeatisafdietrsat o Eaguon AnetsSimamtly o andR s B lAed gty bermski ng

pl ate-shaped first to fifth menbers 71 to 75 to give a |ayered product, and
on )sThis Wpllastdreprisyed bis arapedin thooptived patly ofthie rehimdightheannes the ng
facilitated manufacture. Also, in this conposite prism70, in which the

firsuppepsusgidd 833201 the bptiddl raBmbeh 8358 Gl dfahebeam dglftterf40.m 77 are
formed on the inclined surfaces 72a, 72b of the second nmember 72, which is

the sol e mMyElRGur bed ﬁ?ﬁ?@ | | ' . et ween
the first beam sp l|Sc%dtn§’r i ?gna g%&g%lgﬂtﬁﬁg@géggn %%grﬁlgp ieﬁ%?mm&%
W LA FEPERSSB5 ¥Rt 1Y Bl BllmC iR B 6D ol BREh Splifler O S8 eS:

transmitted through the Wollaston prism 41 so as to be thereby split by the grating 38
in three beams in a direction substantially perpendicular to the splitting direction, thus
into at least nine return light beams.
The optical pickup 20, having the Wollaston prism 41, as polarization splitting
") means, as described above, and polarization-splits the return light beam from the
optical disc 11 to cause respective light beams to be received by different light
receiving sections of the photodetector IC 35 to enable magneto-optical signals to be
read out appropriately as playback signals.
The reflection prism 42 has a reflecting surface 42a for reflecting back the

return light beams obtained on polarization splitting, and is provided at back of the



1 BJ UL 2003 47 the optical pickup, enploying the conposite prisni 80Ul 3¥3
fécussing error (FE) signals can be appropriately controlled as the opti cal
path I ength of the Iight beamradiated fromthe sem conductor |aser el enent
«+ 31 and transmtted through the first beamsplitter filin 76 is brought into
correct coincidence with the optical path Iength of the return Iight
reflected by the second beamsplitt2$ filin 77 and by the second beam
splitter filin 77 so as to be received by the second beamsplitter filin

77. Wellagtbh qaisnreitben thd opsicablpddd of ehe retam hghtbeam, pbave the uppee. 9., a
transparent ~ plastics or glass material. The optical nmenber 61 is forned

as- ope.- i i LA L i ligps 64 as
7 gnt et 3380 BUE optfeal ool S3broviba Wil HHERARRAERAL Rk 30h k) MBS e
arranged on the first tical path. L 1 for the ]ight beam.ref] ect by the
triaf %ﬂnwf%%@at%ﬁﬁw@e%%ﬁ%md@ra %lte@a%égfﬁpép R §pt i cal
menber 61 is also forned as-one with a cylindrical |ens 65, operating as

f ocubeanygspditteyd Os thatas sgthat the reflectimmuirfadest daywilhbe substahtialy parallkel
positioned on an optical path portion of the second optical path L2, as the

opt i ¢3lth®BEAMAplikiee IR 404 of itEd beM@aPIFRR A2 b do thaMihiche fleeiRg SutfacBr i sm 70
to proceed towards the photodetector "1 C 62 along which travelsS the return

L SPgheg S el o S AR SRR AT e

third optigal path.,L3. The tical nenber 61 also is fornmed as-one with a
conc &VEngee énége r%’éﬂ’&?k?ﬁf gg beai r~ di aneter adjustnent neans. This
cancave lens 66 is positioned on an opti cal 1 8J UL 2003 48 path
porti on ofTharetwmdigit bept, palanzation-glatibyrthe Wolaston prisins 41 ie reBected | i ght
beamrefl ected back by the polarization beamsplitter film78 of the

compayy fhe reflestihg Surfaé 824 o€ thO réfed HUASridn 4Ed thaaRhe @?lﬁcmap&t_hwlﬁ thand on
an optical path portion of the second optical path L2 along which travels

the r : fA ' i t he
Four R Banb R TR B RO CRRMY 907 TR LRER 1 bB6A, (ool 17
optical ,path, LS. Sim.l ar t he grating 38 otned as-gne wWith.the

opt | i thrcifiecting BitadeJa plithe SelledionPrsht 421 Fotgramitg! ey ongh,he
diffraction grating for diffracting the incident light, and is fornmed on a
por t iapticel membere?3 sin thesecond ppsical patholp? ite get teetheeph@odetagtoralde 3fonded t o
the resin package 36) traversed by the light beam that is on the first
optical pdtls hdtedTthet theufidst ogticehpath4.1 sf tiselghobeamreflecteddackdyathgl e of

di vergence of the light beamradiated fromthe sem conductor |aser el enent
31, 3RHetbfngdiitfac@328 FAR¥ &MahgiRr prism 32 and transmitted through the optical
member 33 to travel towards the composite prism 34 is substantially parallel to the
j second optical path L2 of the return light beam reflected back from the reflecting
surface 42a of the reflection prism 42 and transmitted through the optical member 33

to travel towards the photodetector IC 35.

In the optical pickup 20, in which the first optical path L1 of the light beam
reflected back by the reflecting surface 32a of the triangular prism 32 and transmitted

through "the optical member 33 to travel towards the composite prism 34 is



on‘*a portion of an upper surface 61 a of the optical nenber 61 traver%%c“*'fi';ym3
the light beam that is on the first optical path L1. ' ) Wth the optical

pi ckup, in which the coupling lens 64 is arranged on the first optical path
L1, along which travels the |ight beamradi ated fromthe sem conductor

| aser el enment 31, the light beam as the divergent light radiated fromthe
sem conductor |aser elenent 31, carthe throttled to a certain extent and
guided in this state to the obj ective lens 21. Thus, with the opti cal

pi ckaybstantyallyypargllehs thewgeicond dptreal fath B2 oftthe cetuve light beavntdeflectdadi t e

nmul tiplication factor can be used as an objective ~ a ~ a ~ 2003 49 lens
21, ek 6 the Péﬂédiixgbﬂrfa\éem%‘ﬂﬂtﬁ,@ réﬂ’éctfcﬁ'ﬁﬂﬁﬁh 49 and tFR shhifledeHrodgdh!s ,
enabling further size reduction. Wth the optical pickup, further Teduction

in spze can,be realized b | oyl obj ecti v ng.of a fini

il CP e Biemd 45 oy eliOiaRls DRk BRo GBI G, 380 BenBies it Bls e ans
for collimating the divergent light, such as _a collimator |ens, may be

di splenesangetthet semichngactarelasenislement &ddrpodethe phetadetestar 116 Bp 8b t he
cylindrical lens 39, fornmed as-one with the optical nmenber 33 of the first
enbogitoziftate poitions taeadhosthet 6 thésubistiats 83 aﬁ%hﬁéd"ﬁi theresian pdekapgegbdent ~f
~ light, while adjusting the optical path Iength. The cylindrical |ens 65

i i i 81 f th tical nmb 61

¢ PARGSIRT AR VR oy LOFARBBIOMEI SR, 2 o 1 opt) ol et
litt il m 7 t.hat i t third tical th L3. For. bl i

L L b e ¥ A B BB B e S

met hod, the cylindrical |ens 65 affords astigmatismto the return |ight
beanlight beam seflpeted hackrifremeahe signad reeerdingsyurfacsrofitheioptizal disgel kandave

| ens 66 is used for adjusting the deviation between the optical path |length
of ttransmittedthrogph theaompekite piisth BY ahiehs eptical niaabesps | dridea vblthge 77 of
the ~ conposite prism70 and transmtted through the optical nenber 61 via

the éaﬁ&aﬁagt ¢irdhit L 'bo‘r@e?&?ihé Quibferft & 6in Btk Bﬁow&fé&tehﬁ)dggsl%i it&g

section of The photodetector TC 62, the optical path |engt the return

conpbeltFES T pfStsteicitel ARchh Aol Bk BlgnEtRo Bike Srols R FouBiohd e

fourth optical path L4 so as to be received by the light receiving section
df t Heophwnle detearatsd Uit 62, and the optical path length of the return |ight
beam

bt

The photodetector portion of the photodetector IC 35 includes five light
receiving sections A to E, arranged in a direction along the radius of the optical disc
11 and in a direction perpendicular thereto, as shown in Fig.5. Ofthese light receiving

) sections A to E, the center section A is further divided into four light receiving sections
Al, A2, A3, A4 by two dividing lines which extend in vertical and horizontal
directions to cross each other.

The photodetector portion is adapted to receive the return light beams,
illuminated on the signal recording surface of the optical disc 11 in the split state by

the grating 38, then reflected by the signal recording surface of the optical disc 11 and
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" ¥ 18J UL 2003 sa reflected by the inclined surface 75b of the fifth

menber 75 of the conposite prism 70 and transmitted through the fifth
optical path LS via the fifth optical path LS so as to be received by the
* light receiving section of the photodetector 1C 62, to enable an optinmm
spot to be fornmed on the |ight receiving section of the photodetector IC
62. This concave lens 66 is formed ¥5-one with the upper surface 61 a of
the optical nmenber 61 for extending on a portion transmtted by the return
| i ghfurtdeempolafizetiordphy btyhthepdVallastani pmstedin bylthe taforeimenticrazd light is on
the fourth optical path L4, and on ~ a portion transmtted by the return

| i ghted2@rRpT: ' ethd j | Btde [ SRR 75,
thatﬁ?s on tsﬁéeﬁ(??ftelkjlh o%ﬁ%glvaggégh LS.@%EQ‘?%EO?U?E llfgl}léh"tbﬁ%ﬂg? F’ggl? ed by the

pol af.i | jtter filip 78.0f t . it ism 7 nd.t he

et AHBRE FveCRT IR ks Stivs, ohh peedi Boe PHEREBIBE BBladkTctor ABHiMTe, 75
of the conposife pri im 70, ~are diffused by traversing the copncave | ens 66.
Thi sagdfemyestadhintgpraliage yahues by agiaitage eanveriieg girgultisgnas ebmsestas ved by
the light receiving section of the photodetector 1 C 62, thus appropriately
f or nrewgptiondaghtfigreals ibo 1 foir exaniplghthelstgmaladeeaduiatarglt of decoptical discti on of
t he phot odetector I C 62. The photodetector |1 C 62 includes phot odet ector
portihgns for receiving a return light beam reflected by the second beam
splitter filin 77 of the conposite prism70, a return |ight beam

transmtteg i. ugh the second beamsplitter fikin 77 and,rnefl.ected back by
the pol ar i Lol EhFEkRi, FERRR, PRRRORgInEf me gy rhe@PEATR,UF e
transmtted through the polarization beamsplitter filin 78 and refl ected
back Teseiving seqtpnhdd , Ad.iA2eA% SR, 65 1 ard E of thephetedetestor pestign of|thege
conversion circuit for converting the 1 8J UL 2003 51 current fromthe
phot phetaddtectopolC i s arentdenvtdd Sgel, SAL, (B3 o8t4ecsBr Oy SDhramdaSE,t he
vol tage conversion circuit are constructed as a sole integral unit. The
phot i t 63 of i Rt
PERIRevely, AR ﬁlhlg_ﬂ;étgoéfﬁéh? s LG n;ﬁgfegj'ro!liﬁ‘cllﬁé &gﬂfdl Patefochbifig bH@h

receiving sections as shown i e F of the |Tght

oot PRI FEEI B0molife bl Sl TS B 04 EOBIA L I SORINRE, || o

horizontally to cross each other. The photodetector portions are designed
to r E8BAYRNT espective return |ight

MO =SD - SE
(1)
Pit = SD + SE
) (2)
FE = (SAI + SA3) — (SA2 + SA4)
TE =SB - SC
(4)

In'the integrated optical component 30, the respective components other than



"~-'beans, illum nated on the signal recording surface of the optical 1gi‘Jslt|:|‘ 2003
117 reflected back by the signal recording surface of the optical disc 11
and pol arization-split by the conposite prism70. That is, the return |light

* beam which has reached the photodetector 1C 62 via the third optical path
L3, is received by the light receiving sections F, G and H of the

phot odet ect or portions, whilst the Bédturn |ight beam which has reached the
phot odet ector I C 62 through the fourth optical path L4, is received by the

| i ghtthe @bggotivedene 2tli amd theodptidad patiotaisiageniroor Pdate mtegmtet] irte a sdler n

| i ght beam which has reached the photodetector 1C 62 through the fifth

opt i Gale gPAtit-SFhiS it sufficE ST/ SHtidA gm&lg 2m&hereo§&x§$ ﬂid’tﬂre§&&?ﬂ1ﬁ?ﬁteﬁf t he

phot odet’ect or portions. The current val ue deri omthe lig vol une of

the return light r {ved by t:hg |ighi receivin ections of the

phot stal cspibnent oL 5 Bsclntiad as,Oly HRE Sbeiled SRl ommonit i 1 neo
a voltage value and routed as |ight reception signals to the sjgnal
denpdijeetsve lemsckl amd thpoptieal pith saiseng purror 22t are hroypht inde spgistiationgnal s,
derived fromthe light received by the |ight 1 8J UL 2003 52 receiving

sect iwith bde dndthérd, thd, sfmplifying ahd dsseinBliify Ppetaii emdoredihgothe of the
phot odetector 1 C 62 are denoted SF 1, SF2, SF3, SF4, SG SH, SI and SJ, the

magn | ignal MO pit reproducing signal Pit, focussing error
Si gng%sgelélghgg?otsgacki ng error signals TE nmay be found by the follow ng

equat i ons:  MO=Sl - Pit = S SJ ....(6) EE = F1 + SF3) <.,(SF2 +
Shay " TETAEoBpCtve s s arpenetd Tosineusye Sbndl scoting shstelef ot | cal
conponent 60, as descri bed, above, has the operation_and the neritQorious

ef fleceptigakidiser] k, ovhuph seruss in nogation by ﬂempmdg@motot 12 rte anmvieege the ighto 20.
That is, in the present optical pickup, since the ~ grating 63, as |ight

spl i theamy frona s integratedgptical sofiponeant 30 whllubeaseats cohverged lighobeatnol ogr am

65, as focussing error signal generating neans, and the concave | ens 66, as

1(‘: gﬁ;m A%eEéidig #a8RYUn BRGEM rBOoIRAY Surfate oF MeTBHtidA 8¢ 1w th the optical

This objective lens 21 is supported for movement in two axial directions, that

is in the focussing direction and in the tracking direction, by a bi-axial actuator, not
shown. The objective lens 21 is moved in a direction along the radius of the optical

disc 11 and in a direction towards and away from the signal recording surface of the
optical disc 11, by the bi-axial actuator being driven responsive to the focussing error

) signals FE and the tracking error signals TE. This effectuates focussing servo for the
light beam converged by the objective lens 21 to form a proper spot on the signal
recording surface of the optical disc 11 and the tracking servo for the light beam spot

to follow the desired recording track on the signal recording surface of the optical disc

11.

The optical path raising mirror 22 has an inclined surface (reflecting surface

e



61, it is unnecessary to provide these as separate opti cal conponenté8 JuL 2008
Thus, in the present optical pickup, the nunber of conponents is reduced as
conpared to the case wherein 'these conponents are provided as i ndependent
*optical components, thus 3 $ JUL 2003 53 reducing the size of the entire
devi ce. Mreover, when assenbling the optical pickup, there is no necessity
of separately settlng the nmounting Ppdsitions of the light splitting neans,
focussing error signal generating nmeans or beam di aneter adjustnent neans,
it i 22ppaxiinkd at an ahpld ofapprorimstelnds ¢ nglatipetodthe oadiating directiontoficher esent
optical pickup, as in the first enbodi nent of the optical pickup 20, the
compeBaRYEan! 6 thaibbeRloptithl KempBREnP 30288 i018naRELS Berheld thél S ng
mrror 22 are integrated to c nstruct a un|tary |ntegra ed opti cal

conponent 6 hat .nec t hat_t he

ot eonGety e ppfidaf C3snpbranto 80 phiftns b2 ls Phif BERRET B Ring ot
raising mrror 22 be brought into regisfiration wth one another thus

si mpimyEardy neflectsdbe hght heampadiatedbfromthedntagsateopiicsbeeinpane

I ndustrial Applicability In the integrated optical conponent accordlng to
the phesefidctinpiantic@2d thenbotand warpetheasticabpath biycgiprorimaebnde° as e
integrated and unified, mhllst the focussing error signal generating neans

is u t thus realizing reduction in the size of
gu]lt d@‘c’h “coOcBE c?%ﬁ‘éct

t he ire er of t he conponents. Also, in the

i ntegrate tic t accord to.t.he pres nvent n_which a
i ght souﬂeiﬁ%haﬁaalﬁwg?% T DL iR E AR i ted S wsPRed. on,
for exanpl e, a sole substrate, it is possible to reduce the nunber of | ead
wir ¢ HRiceY pPphiga/dcanponay 34 enplingp QRGN Pa

bdhe éntegrajedppticake t 30rgmidi thy objectivedens 2 randiherenticah pat of o

reduce the assenbling cost. In addition, the registration between the |ight
sour ¢he digtit bean frohcheimegrated Spﬁd:eﬂctomlsqnmméd isvtdiped b the dptical 2AR3 54 In
the optical pickup, the integrated optical conponent is nade up of

I €S Pegising niifor 22! to- T ERY thel 6159)@%@6 Féi:saﬂdtd‘fénfde?%é BEEEQ?athV&H‘ thét the

focussi ng error sign eneratl ng neans are assenbled i n optical

?2353&?“%@9%9@ lepleatuted dinicht hv’%sé&tsﬁﬁ?e@% et PRETARAAG pifBor"°
opt | &4 sbsiainhtpaelebdbestai Freaoms tOdfgﬁ@&}n‘;g@ dife o Wkl 0. a
sole 1: lfa%iéﬂaﬁ: 1?0 atltetmlptS topl(')esd%cg I'd(ie hic{cggsljscgf tthg ((a)ptlcal disc 10 as the optical path
length necessary for the light beam is kept.
The operation of reproducing recording signals recorded on the optical disc 11
) is explained.
For reproducing the recording signals, recorded on the optical disc 11, the disc
11 is first loaded on the spindle motor 12. The spindle motor 12 is run in rotation at
a pre-set rpm, under control by the optical disc controller 14, to run the optical disc 11

in rotation.

The head accessing controller 18 is driven, under control by the optical disc



0
1 nunber of lead wires for signal lead-out to sinplify the assenblir&f JuL 2

operation and to reduce the assenbling cost. In addition, the registration
between the |ight source and the photodetector is also dispensed with. In

* the optical disc device according to the present invention, in which the

integrated optical conponent is made up of respective optical conponents,
integrated and unified together, w#3 st the focussing error signa
generating means are assenbled into an optical conponent, the optical

pi ckegntaoliert g toptansalthel irsovesisatitad thepbeal prbkap0 to sipressethedordinpe nunber
of conponent parts nmay al so be reduced. ~ In addition, in the optical disc
devi : i : t } i : fght source and the
phot]gs(;sel?gg;bgl?ehg%l elr?ﬁ?ﬂeaénr?gggfdfagﬂﬁ(%% 8@6%%{}%%%ggare constructed as one
and provided on,, for .exanple sple substrat i,t. i s _possible o reduce
the nunberleh B BarORFFAPIE 2P ey Ream suadidyed frasmiths Semdc i ng
operation and to reduce the assenbling cost. Mreover, the registration
bet waser elemeant gt obtherintegratedtoptiqahcooypemsnt 3. i s al so di spensed with.  (
18J UL 20A3 ° REPLACEMENT SHEET 55 ~ J pN 2A0 Clainms 1. An integrated
optical cThBdphhbetse dadiatedafofPtheGemivbudutioE iRt elehtsht 131 id tdfletietht i ng a
| i ght beam on a signal recording surface of an optical disc to record

and/ (t)l?gll%#(é%ﬁ s@%ﬁ@é'ﬁao‘f@?&g@fé@%ﬁﬁ&ﬂ?thé?éﬂ9 5105@@%%??%@5‘?% i ght

beam ating asig i‘ng sdrface of sai c; a

phot odet ect or faqr. regeiving.the retyrn Light, beamreflected back fromthe
P OEASin GG RaES JOA1 s e el GRPaDe P o A B ighs Do iRRAEa: AR HBe PRSP ng. an
gPening in one maj or surface thereof and configured for accommodating

ai ldmengber Fhisrteansadteditbroigh deapsicabmennleerad 3y ondthe dyst eptical patohdnt
provided on the najor surface of the package member having said opening,

sai daf@tik @Flit b?nfhe n@atinp 38 providedost gk bptitdlamembert3B int@ plurakdight adi at ed
fromsaid light source therethrough and to transmit the return Iight beam
Pr OCHEaHNI; ‘P\‘i\@lg a fiRdifl BYART 9H8 4G5 Gle b'e'sdéljﬁt w‘iﬁBlSr 1 98 FE3antP6R theed
as-one W th said-optical conponent and configured for separating the |ight
beam radi a fr aid light sour fromthe return |Iight beam proceedi ng
t owa aéﬁkﬁﬁﬁgﬁﬁ%f@%@F@%FBP?“b%PHﬂﬁggkca| conponent being formed as-one with
focusing errqr  signal  generating neans_ positioned . on an optical path of the
return | i dgive lighbeany iruadent onths heam sp@ﬁ&eréeﬂémnlﬂbymﬁmtt%f Wreughd
towards said photodetector; said optical conponent being formed as-one wth
f ocuthebeanrsplitter giial 492 teexitithg integrated optitalocadponertrB3hpt i cal path of the
return light beam separated by said light separating means to proceed
tovards sk lglatieden esdiafed FomlthR infiRafed! st tbaHoneABOASRifléctedr di ng
to claiml1l wherein said focusing error signal generating neans is conprised

CompSReH éfing FiTack 202 (T UE ofiCal M clird b 2 Fo Tl eL, 751

said focusing error Sig ener at i nmeans i s.a Foucaulf, lens built on the
surk sbisctivecting 10! e gty Bemar moideh e e, oBigten Bdens A Lois ConvRgREn:
according to_claim1 wherein said focusing error, signal generating neans is
a honl@qﬁgmtﬁ&enﬂwmnatddeom&prmet wscording togeki amthecsigpdlreaording sunkace

i ntegrated optical conponent according to claim1l wherein said |ight

spl i ofithgopresisdiss1d. Atfhisaihe dhrey lightspofsure fpméd omehd signal igbbrdiagm
radirated fromsaid |light source into at | east three beans, that is a order
zer o .l , ligh : : 1

i nt eé’#’gﬁgg oﬁﬁcﬁ@%%gﬁé%t%&%r |lﬁgt(et%n gﬁgm&igﬁ%‘?g‘?{r}s’s@tggﬁ St
separ.at.i.n ilmis a tial polarizationseparating type separating film
havi ﬁBilBti“?& EYé ?%tmgp 353 U L Z00, REPLACEMENT SHEE w ~ a~A~ 1~~ 56
transmttance depending on the direction of polarization of the incident

li ght. 7. Whenithedighttehnopllinahatedngmepre-setcecdidipgttoack anrthe sigealei n
said |ight separating nmeans includes polarization separating neans between
said firSt separating filmand the reflecting surface for

pol ari zati on-separating the return |ight beam separated by said first
separating film 8. The integrated optical conponent according to claim?7
wherein said polarization splitting neans is a Wl laston pxism
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9. The integrated optical conponent according to claim?7 wherein said
pol ari zation splitting nmeans i.s nmade up of a second separating filmfor
further separating the return |ight beam separated fromsaid first

* separating film a half-wave plate arranged parallel to said second

separating film and a polarization separating filmfor polarization
separating the return |ight beamtrnsnitted through said hal f-wave plate.
10. The integrated optical conponent according to claim9 wherein said

s ec aedosdipg satfaoe of thewptical disn! pid mflertad loythee prmnal recprdingsunfaderaf uni f or m
refl ectance wi thout dependency on the direction of polarization of the

I nci@endpticdldisc 1., il Has! ivd %)%'lzﬁ’iﬁa(ii,dipblaﬁrl”ﬂ r&ariaepéndingobAithe §igﬂ§1| aim9

wherein said second second Separating film half-wave plate and

pol ari zak. rati fLlim.are. arran one _i.n [ unit.. 12 .~ The

ot a5 doREE b rhiil A B AG ee BT afiibs AR Br sthdrriahiot (o

adj ust nent ans is,.provided on an_optjcal path of the return |ight beam

r ef |BErEQ0 ﬁﬁfaﬁkﬁum@dpﬂthﬂhﬁhgﬁbheﬁépar ating filmand on an optical
path of the return light beamrefl ected back fromthe reflecting surface of
sai d |i ghTheepairatlighy beem)seflected byethe dpndaieeordidp watfaesof kaoptival ng
configured for adjusting the beamdi aneters of said return |ight beans. 13.

The djat qqgﬁjt W&E?ﬁﬂnweﬁg‘?%ﬂég@%ﬂw ferisQ 1C%da‘ésr@o]’f?%ﬂ‘ﬂéﬂrr€#]9ct*&%

di anet er Stnment nmeans IS ve lens built on the surface of said
optical onent . 1 The i ntegrated,opt.ical co ent . accordi to claim
PP wibEorehegg Siface 2, 8f e hHrAl RACBHSRERGTPE 29, Brfalon 0 Meibans. and
a menber havinﬁﬁfaid-refleqtin surface are constructed as a sole integra
uhi & splitter 4thef the eopresite pEsIc of the titegrated eptigalepmponentiif. 1 wherein

| i ght beam adjusting neans is forned as-one with said optical conponent,

sai d | i ghThbeetwrndight bemy, meadenttuei the heam splitterdd0,ns partegllyi redlectzat by of a
l'ight beamradiated fromsaid |ight source and proceeding towards said

| T ghihepdaind %Pm&r&ﬁﬁﬂmawaﬂ dﬂﬂﬁtw%«fﬁgtoﬂﬁ;ﬁhlmgoma%ngﬁsm pfamh Bgur ed for
1 8 J UL 2003 REPLACEMENT SHEET 57 converting the angle of divergence of

t he 4 e | at geh: I I sourge. . 16., The.] nt ted.optical
compoheprtB g BriyR, Bind 8 BEal1b Sk Rh AT, it RO R
conv. ens built t he .surface of said. optical copponent. 17. T

i nt eﬁ@hwwm%m 2L b i oLl o engrating 18 M B diestiennsybsiartialbam

adj usting neans has a_conversion nultiplication factor ranging between 1
and perpendulahe thetsplitang dirgetipn anddberebyssplit antoortdeasy mine ce¢tarmlight wher ei n
| i ght beam adj usting neans has. a conversion nultiplication factor for the

tangbeamnal direction different fromthat of the radial direction. 19. The
i ntegrated optical conmponent according to claim1l wherein a reflecting

menber i STPHaG% 14 i FB%&E%' HH@B [ i eam
radi ated fr g(r}n}é%lﬁgqf ng?tiﬁisrg rce glr%n?i; SI n}éfﬂﬁgy(ﬁ sﬁglg? glgn% Jimg;’ht%ﬂ?%reiglrlnpt o]

proceedq, t owar ds sai.d end.ng. 20. An optical pickug for.ilkum Rpati.ng a
Pl on et APt Ridn B cofman R i A3 artlf tefleciff nyhe g 0L Gte
recordi hg and/ qr reproduping_si%nals, conprising an integrated optical
conpwkiace 43a@1the kompesite pyisy Shdarhe reomcidantongthePntial mempbenddm f or
illumnating the converged |ight beamon the signal recording surface of
sai d opti ddde reétvern;lightintidentsyr thieeyptopal ineahberdBois meamsmitted witi thg sacondht
source for radiating a light beamfor illumnating a signal recording

surf aﬁﬁcﬂ‘;ga‘%ﬁl‘i BPSugRthedtfoal ndiHBELSS! AG RIS tirE, theGehith Nght ?@véi%"g!s” n

| i ght” beamreflected back fromthe signal recording surface of said -- ~
optigal di.se.. .14l _aspackage . nenber having an openi L 0N LQr rface
*her B clliiicalrnd R 2 RF O SROME rte B keler’PS i thbbpS iRkt

phot odet ector therein; an optical conmponent provided on the major surface
of tRsLIgARER&Fe nenber having said opening, said optical conponent being
configured to transmt the light beamradiated fromsaid |ight source

t heret hrough and to transmt the return |ight beam proceedi ng t owards~sai d
phot odet ector; |ight separating neans provided as-one with said optical
conponent and configured for separating the |light beamradiated from said

| i ght source fromthe return |ight beam proceedi ng towards said
phot odet ector; said optical conponent being forned as-one with focusing
error signal generating neans positioned on an optir,al path of the return
| i ght beam separated by said |ight separating neans to proceed towards said
phot odetector; a light splitting means on said optical conponent on an
optical path of a Iight beam proceeding fromsaid |light source towards said
| i ght separating nmeans, said light splitting
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fdr splitting the light beamradiated fromsaid |ight source into plural
beans, wherein said |ight splitting neans includes a first separating film

" for separating a light beamradiated fromthe |light source froma return

| i ght beam proceedi ng towards sai dafﬁhot odetector and a reflecting surface
for reflecting the return |ight be separated fromsaid first separating
film and wherein a first optical path as an optical path for the |ight
beam pr oc ébdimtprndightdsansamittedi thsaughether opticed nflémbf:aﬂg falls endthe reptri cal
path as an optical path for the return |Iight beamreflected back fromsaid

ref | gadlidpe 36/%6 e t8"theSreRRi packaple! ¥6 R A tebelreceiel 1} H&ght rédeivinie

optical pickup according to claim20 wherein, between said integrated

optical..: ngRt rand 4 i ght n i n € hS QVi a

ror | SR B RENER ABOAY B GoB g B RE The B ER ey IR TR A SR,

optical ,copponent to cause the reflected |ight beamto proceed, towards said
| | ghfecedYRee iy ﬁbenﬁgﬁgq edestar K¢ | 324 ithgphetenelectrcpllyc copyexted Pyt the | i ght
transmtted through said |ight converging neans to cause the reflected

| i ghphotodetenterdCG Gfasdsass 40 dbé moeigdaas dightt fecaptionngignginto th2. sigmabpt i cal
di sc device conprising: an optical pickup for illumnating a |ight beam on
a si geglodubfef gsng surface of an optical disc to detect the return |ight
froma signal recording surface of said optical disc; a biaxial actuator
for supporting.t |,i ght conver gi ans _provided on,said i.cal , pi ckup
for movenihs Hjeq fhat akndiBrisdich (I OTSRaRiT b SEntine (PRl +dels
generating playback signals based on a detection signal froma_,

Shot Baplabrsk SHETES.¢wa BSRCEied by he Sienabilemagtlatardl Sdesed paihe light ofausi ng
novenent in the bi-axial directions of said |ight convergi ng means provided
i n stharetptri ight pearksirebeived bynthe 1t ee¢divmgssegtiahs fAlgnA2,hA3 pAds Bd€l, ect or
provi ded on said optical pickup: said optical pickup including a |ight

sour Peah@E éRdediHdtgdétebtFIC Beafhi Rpdlhtizatinatphoby tisd By dhe VESIPaHbAY
surface of said optical disc; a photodetector for receiving the return

l'igh refil . i . i of said optical
di sc,brgﬁgg}: @ggeﬁ%%%?ﬁﬁgeélﬁgmgmggﬁggé?éﬁ%%;&ﬁgjgg?lﬁ;%ﬁgéﬁe’s t her eof and
configured, fqr agco ing.said |i souy ce and t he. phot odetect ar
Cherern: < n B o Ber TanaroRoSpraor UE8) sRPdlsarrapaeraied PYdes SUEREBackage
menber having said opening, said optical conponent being configured to
tranmmodh@sedmmbé@htpgmmeéwh@mt@amw is senpived byidherdeetins and
ato transmt the return |ight beam proceedi ng towards sai d phot odet ect or;
and IsegiidnsApaAll Ay Ade ®) €, [ and Besplitbyothe Wiollastoaiptisap4 il caffordedowitant and
configured for separating the light beamradiated fromsaid |ight source
fro 16l B ' IR * ivingl 8 J U
L 20 B e e B e e r i e o e

as-o0 | . i rr.or sjignal rajing neans positioned on an opti cal
pathggf%ﬁghégf#ﬁﬂﬂpgt‘??g%%i%qs asgf’e‘ﬁa'by said |ight separating neans to
proceed towards sajd phot ector. " 1 X

LA . Ay5. ASMAS, traskyng SRSPr 2\%&5 Algngls arsnegnamaled by tgsignal demedutatond S

CAAD AFU A2 Ar.A AT.AL.A@ .A5 .AS . A .A@A .A@.A@, . A .A@AG@. A@ A@
. A@ by@hatreesspod@ethad, Based on the light afthe ratuanAightbeans wigeh ire6gnmpd

by the receiving sections Al, A2, A3, A4, B, C, D and E, split by the grating 38 and
which is received by the light receiving sections B and C. r

The magneto-optical (MO) signals or the pit reproducing (Pit) signal, as
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{vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal.ca] ca] ca] ca] ca] ca] cRaU] c: a] cal] cal

* FGHIBEI Zsuwe®B12| w mhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal]c

aj ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca! Al

At Tat " ISt $gPPUY &&&; 36
"0(((((3)}))}xsnid_Z]]]ca]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] phyybatk signals; ate edrredted]fonpoatchy ted embr apredticit vitéuit 16 ,and-thence
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of the integrated optical component 30 of the first embodiment.

The optical component 51 is molded as a plan-parallel plate of a transparent
plastics or glass material. The optical component 51 is formed as-one with a coupling
lens 52, as light beam adjustment means, along with the grating 38, as light splitting
means, lying on the first optical path L1,

The coupling lens 52 is used for varying the angle of divergence of the light

¢ ) beamradiated from the semiconductor laser element 31, and is mounted a convex lens
on a portion of the lower surface 51b of the optical component 51 (surface of bonding
to the resin package 36) that is transmitted through the light beam, that is on the first
optical path L1.

By arranging the coupling lens 52, adapted for converting the angle of
divergence of the light beam on the optical path L1, as the first light beam radiated
from the semiconductor laser element 31, the optical pickup is able to guide the light,
as the divergent light radiated from the semiconductor laser element 31, after the

) divergent light is throttled to some extent. Thus, by using the coupling lens 52, the
optical pickup is able to use an objective lens of a finite multiplication factor, as the
objective lens 21, as the light intensity of the laser light required for recording is kept.
By using the objective lens of a finite multiplication factor, as the objective lens 21 in
the optical pickup, it is possible to realize further size reduction, as well as to reduce

the number of component parts, since there is no necessity of providing means for

e
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objective lens 21.
Also, if the conversion multiplication factor of the coupling lens 52 is made to
differ in the tangential and radial directions, this coupling lens 52 may be endowed
{ \ with the function of correcting the astigmatism of the light beam radiated from the
semiconductor laser element 31 so as to be illuminated on the signal recording surface
of the optical disc 11. Thus, in this case, there is no necessity of providing an
astigmatism correcting plate separately to reduce the number of component parts to
reduce the cost incurred in the component parts or in assembling.
On the second optical path L2 of the optical component 51, there is formed a
hologram 53, as focussing error signal generating means. As the cylindrical lens 39,
formed as one with the optical member 33 provided on the integrated optical
“ ) component 30 of the first embodiment, the hologram 53 affords astigmatism to the
return light beam to enable detection of the focussing error signals by the astigmatic
method. For example, the hologram is provided on the portion of the upper surface 51a
of the optical component 51 (surface bonded to the composite prism 34) through
which is transmitted the return light beam, that is on the second optical path L2.

Similarly to the optical member 33 of the first embodiment, this optical
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component 51, to constitute the integrated optical component 50. The integrated
optical component 50 is secured and held on an optical base block supported for
movement in a radial direction of the optical disc 11 along a guide shaft, not shown.
The optical pickup, having the above-described integrated optical component

< ) 50, exhibits the operation and result similar to those of the optical pickup 20 of the
first embodiment. That is, in the present optical pickup, the coupling lens 52 as light
beam adjusting means, the grating 38 as light splitting means and the hologram 53 as
focussing error signal generating means, are formed as-one with the optical component
51, so that there is no necessity of separately providing the light splitting means, light
beam adjustment means or the focuésing error signal generating means as separate
optical elements. Therefore, in the present optical pickup, the number of component
parts and the overall size of the device are reduced in an amount corresponding to not

providing the light beam adjustment means, light splitting means or the focussing error

“—

signal generating means as independent optical components. Also, in assembling the
optical pickup, there is no necessity of respectively position setting the light beam
adjustment means, light splitting means or focussing error signal generating means, so
that it is possible to simplify the assembling operations.

Moreover, in the present optical pickup, similarly to the optical pickup 20 of the

e
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the integrated optical component 50, objective lens 21 and the optical path raising
mirror 22 are brought into registration, thereby simplifying the assembling operation
and reducing the assembling cost.
Third Embodiment

) A third embodiment of the optical pickup embodying the present invention will
be explained. In this third embodiment of the optical pickup, the basic structure is
similar to that of the optical pickup 20 of the first embodiment, except that the optical
member and the composite prism of the integrated optical component are configured
differently from the first embodiment. Therefore, in the following description, parts

or components which are the same as those of the first embodiment are depicted by

the same reference symbols and are not explained specifically.
The third embodiment of the perform includes an integrated optical component
") 60 shown in Fig.7. The integrated optical component 60, shown in Fig.7, includes an
optical member 61, in place of the optical member 33 of the integrated optical
component 30, while including a composite prism 70 in place of the composite prism
34 of the first embodiment. Also, the present integrated optical component 60
includes a photodetector IC 62 in place of the photodetector IC 35 of the integrated

optical .component 30 of the first embodiment. Also, in the integrated optical
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10 10 adhesive to constitute a unitary element.

In the integrated optical component 60, although the semiconductor laser
element 31, the triangular prism 32 and the photodetector IC 62 are provided on the
substrate 37 arranged within the resin package 36 in a different arrangement from the
integrated optical element 30 of the first embodiment, as shown in Fig.8, the function

¢ ) of each element is the same as that in the first embodiment.

The composite prism 70 has first to fifth members 71 to 75 bonded together,

such as with an adhesive, as shown in Fig.9, into a sole integral unit, which is bonded

to the optical member 61.

The first member 71 is comprised of a triangular prism having an inclined
surface 71a, which is inclined at an angle of approximately 45 ° relative to the substrate
37 arranged within the resin package 36. On the first member 71 is bonded a second
member 72, such as with an adhesive, with the inclined surface 71a as a bonding

“y surface.

The second member 72 is comprised of a triangular prism having a
parallelopipedic cross-section and a pair of inclined surfaces 72a, 72b which are
inclined at an angle of approximately 45 ° relative to the substrate 37 arranged within
the resin package 36. On the inclined surfaces 72a, 72b of the second member 72 are

formed a first beam splitter film 76 and a second beam splitter film 77, respectively.
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7(6)1s constructed as a partial polarization type beam splitter, whilst the second beam
splitter film 77 is formed as a non-polarization separation beam splitter.
Similarly to the beam splitter 40a of the first embodiment, the first beam splitter
film 76 has the function of transmitting a portion of the light beam proceeding towards
the optical disc 11 and reflecting part of the return light beam from the optical disc 11
‘' to separate the light beam proceeding towards the optical disc 11 from the return light
beam from the optical disc 11. Also, the first beam splitter film 76 is constructed as
a partial polarization beam splitter and has differential transmittance depending on the
direction of polarization of the incident light. Thus, the first beam splitter film 76
exhibits the effect of enhancing the Kerr rotation angle, that is the effect of increasing
the rotational angle of the polarization plane of the return light beam.
The second beam splitter film 77 has the function of transmitting a portion of
the return light beam, transmitted through the first beam splitter film 76 and which has
7y traversed the second member 72, and of reflecting the remaining portion of the return
light beam to separate the return light beam.
The second member 72, on the paired inclined surfaces 72a, 72b of which are
provided the first and second beam splitter film 76, 77, is bonded to the first inclined

surface 71a of the first member 71 via an adhesive, with the inclined surface 72a

carrying the first beam splitter film 76 as a bonding surface for the first member 71.
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The third member 73 is a half-wave plate of e.g., an artificial quartz, molded to

have a parallelopipedic cross-section having a pair of inclined surfaces 73a, 73b,

inclined at an angle of approximately 45 ° relative to the substrate 37, arranged in the

resin package 36. The third member 73, constituted by the half-wave plate, preferably

{ ) has its optical axis orientation so set that the in-plane rotational angle ¢ is

approximately 20° and the angle between the inclined surface 73a and the optical axis

is approximately 13.8°, as shown in Fig.10. If the optical axis orientation of the third

member 73 comprised of the half-wave plate is set so that the in-plane rotation @ is

approximately 20° and the angle between the inclined surface 73a and the optical axis

will be approximately 13.8°, it is possible to correct the phase deviation ascribable to

the differential refractive index caused by the difference in the positions of oblique

incidence of the return light beam on the variable portions.

' This third member 73, comprised of the half-wave plate, has the function of

rotating the plane of polarization of the return light beam, reflected back from the

signal recording surface of the optical disc 11 and transmitted through the first and

beam splitter films 76, 77, by 45°.

The third member 73, constituted by the half-wave plate, is bonded to the

inclined Surface 72b of the second member 72, carrying the second beam splitter film
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10/ F%A{lra?me tggr 74':1% on eg‘ \(v}th an adhesive, with the other inclined surface thereof

as a bonding surface.
A fourth member 74 has a pair of inclined surfaces 74a, 74b, inclined at an
angle of approximately 45° with respect to the substrate 37 arranged in the resin

package 36, and is of a parallelopipedic cross-section. On the opposite side inclined

¢ ) surface 74b of the fourth member 74 is formed a polarization beam splitter film 78.

The polarization beam splitter film 78 is a multi-layer dielectric film and
operates for completely separating the incident light, by its multi-path interference
effect, depending on the direction of polarization. That is, the present polarization
beam splitter film 78 is designed to transmit substantially 100% of'the p-polarized light
component, parallel to the incident plane, as well as to reflect substantially 100% of
the s-polarized light component perpendicular to the incident surface.

On this polarization beam splitter film 78, the return light beam, which has its
polarization plane rotated by 45 ° on transmission through the third member 73 formed
by the half-wave plate, is incident via the fourth member 74. In the composite prism
70, magneto-optical (MO) signals are detected by the so-called 45° MO differential
detection in which the return light beam, having its plane of polarization rotated by
45°by the third member 73, is caused to fall on the polarization beam splitter film 78

to effect separation on polarization.
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the third member 73, with the opposite side inclined surface 74a as the bonding
surface to the third member 73. To the fourth member 74 is bonded a fifth member 75,
with an adhesive, with the inclined surface 74b of the fourth member 74, carrying the
polarization beam splitter film 78, as a bonding surface.

The fifth member 75 is in the shape of a prism, having a parallelopipedic cross-

: j section, with a pair of inclined surfaces 75a, 75b thereof being inclined by
approximately 45° relative to the substrate 37 arranged in the resin package 36. The
inclined surface 75b of the fifth member 75 operates as a reflecting surface for
reflecting the return light beam transmitted through the polarization beam splitter film
78.

This fifth member 75 is bonded to the inclined surface 74b of the fourth
member 74, carrying the polarization beam splitter film 78, with an adhesive, with the
inclined surface 75a as a bonding surface with respect to the fourth member 74.

} In the above-described composite prism 70, the first beam splitter film 76
formed on the inclined surface 72a of the second member 72 corresponds to the beam
splitter film 40a in the composite prism 34 of the first embodiment and has the
function of separating the light beam proceeding towards the optical disc 11 from the

return light beam from the optical disc 1.

Also, in the present composite prism 70, constructed as described above, the
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inclined surface 74b of the fourth member 74, correspond to the Wollaston prism 41,
in the composite prism 34 of the first embodiment, and has the function of
polarization-separating the return light beam, separated by the beam splitter film 40a.

Moreover, with the present composite prism 70, the inclined surface 75b of the

fifth member 75 corresponds to the reflecting surface 42a in the composite prism 34

. ) of'the first embodiment, and has the function of reflecting the return light transmitted

through the polarization beam splitter film 78.

With the composite prism 70, comprised of the above-described component
parts connected as a sole integral unit, it is possible to reduce the size of the optical
pickup and the number of component parts to lower the cost incurred in assembling
and in component parts, as in the first embodiment of the composite prism 34.

The above-described composite prism 70 is obtained on sequentially stacking
plate-shaped first to fifth members 71 to 75 to give a layered product, and on slicing
the layered product, followed by polishing, thus assuring facilitated manufacture.

Also, in this composite prism 70, in which the first beam splitter film 76 and the
second beam splitter film 77 are formed on the inclined surfaces 72a, 72b of the
second member 72, which is the sole member, it is possible to precisely control the
distance between the first beam splitter film 76 and the second beam splitter film 77

without dependency on uncertain elements, such as adhesive thicknesses. Thus, with

<KNU_= 10! , &10%& ()-!, &L0% ()-10%& ()-0 (10% ()-1 10 10 10 F4! 10%& ()-
U_} ofrmeéd¢a hatfOowatOptaté )and the polarization beam splitter film 78, formed on the
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#10vghe9pticed piakup), emplayiBethe composite prism 70, the focussing error (FE) signals
can be appropriately controlled as the optical path length of the light beam radiated
from the semiconductor laser element 31 and transmitted through the first beam
splitter film 76 is brought into correct coincidence with the optical path length of the
return light reflected by the second beam splitter film 77 and by the second beam
splitter film 77 so as to be received by the second beam splitter film 77,
The optical member 61 ismolded to a plan-parallel plate from e.g., a transparent
.} plastics or glass material. The optical member 61 is formed as-one with a grating 63
as light splitting means and a coupling lens 64 as light beam adjustment means. The
grating 63 and the coupling lens 64 are arranged on the first optical path L1 for the
light beam reflected by the triangular prism 32 to proceed towards the composite prism
70.

The optical member 61 is also formed as-one with a cylindrical lens 65,
operating as focussing error signal generating means. The cylindrical lens 65 is
positioned on an optical path portion of the second optical path L2, as the optical path

_ ) ofthereturn light beam separated from the composite prism 70 to proceed towards the
photodetector IC 62 along which travels the return light beam reflected from the
second beam splitter film 77 of the composite prism 70. This optical path portion is

referred to below as a third optical path L3.
The optical member 61 also is formed as-one with a concave lens 66, operating

as beam diameter adjustment means. This concave lens 66 is positioned on an optical
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reflected back by the polarization beam splitter film 78 of the composite prism 70,

referred to below as a fourth optical path L4, and on an optical path portion of the
second optical path L2 along which travels the return light beam reflected back by the
inclined surface 75b of the fourth member 75 of the composite prism 70, referred to
below as a fifth optical path LS.

Similarly to the grating 38, formed as-one with the optical member 33 of the
first embodiment, the grating 63 is a diffraction grating for diffracting the incident
light, and is formed on a portion of a lower surface 61b of the optical member 61
(surface bonded to the resin package 36) traversed by the light beam, that is on the first
optical path L1,

The coupling lens 64 is used for converting the angle of divergence of the light
beam radiated from the semiconductor laser element 31, and is built as a convex lens
on a portion of an upper surface 61a of the optical member 61 traversed by the light
beam, that is on the first optical path L1.

With the optical pickup, in which the coupling lens 64 is arranged on the first
optical path L1, along which travels the light beam radiated from the semiconductor
laser element 31, the light beam, as the divergent light radiated from the
semiconductor laser element 31, can be throttled to a certain extent and guided in this
state to the objective lens 21. Thus, with the optical pickup, employing the coupling

lens 64, an objective lens with a finite multiplication factor can be used as an objective
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Fe# llens: 1),-as theulightaintensiyareoputed (for gecomling -is 1sigtgined, thus enabling
further size reduction. With the optical pickup, further reduction in size can be realized
by employing an objective lens of a finite multiplication factor as the objective lens 21.
On the other hand, means for collimating the divergent light, such as a collimator lens,
may be dispensed with to reduce the number of component parts.
Similarly to the cylindrical lens 39, formed as-one with the optical member 33
of the first embodiment, the cylindrical lens 65 affords astigmatism to the incident
{ ) light, while adjusting the optical path length. The cylindrical lens 65 is provided on a
portion of the upper surface 61a of the optical member 61 traversed by the return light
beam reflected back from the second beam splitter film 77, that is on the third optical
path L3. For enabling detection of the focussing error signals by the so-called
astigmatic method, the cylindrical lens 65 affords astigmatism to the return light beam
reflected back from the second beam splitter film 77.
The concave lens 66 is used for adjusting the deviation between the optical path
length of the return light beam reflected by the second beam splitter film 77 of the
) composite prism 70 and transmitted through the optical member 61 via the third
optical path L3 so as to be received by the light receiving section of the photodetector
IC 62, the optical path length of the return light beam reflected by the polarization
beam splitter film 78 of the composite prism 70 and transmitted through the optical
member 61 via the fourth optical path L4 so as to be received by the light receiving

section of the photodetector IC 62, and the optical path length of the return light beam
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reflected by the inclined surface 75b of the fifth member 75 of the composite prism
70 and transmitted through the fifth optical path L5 via the fifth optical path LS so as
to be received by the light receiving section of the photodetector IC 62, to enable an
optimum spot to be formed on the light receiving section of the photodetector IC 62.
This concave lens 66 is formed as-one with the upper surface 61a of the optical
member 61 for extending on a portion transmitted by the return light beam reflected
by the polarization beam splitter film 78, that is on the fourth optical path L4, and on
{ )} aportion transmitted by the return light beam reflected by the inclined surface 75b of
the fifth member 75, that is on the fifth optical path L5.
The return light reflected by the polarization beam splitter film 78 of the
composite prism 70 and the return light reflected by the inclined surface 75b of the
fifth member 75 of the composite prism 70, are diffused by traversing the concave lens
66. This adjusts the optical path length of each return light beam received by the light
receiving section of the photodetector IC 62, thus appropriately forming a spot of each
return light beam on each light receiving section of the photodetector IC 62.
) The photodetector IC 62 includes photodetector portions for receiving a return
light beam, reflected by the second beam splitter film 77 of the composite prism 70,
a return light beam transmitted through the second beam splitter film 77 and reflected
back by the polarization beam splitter film 78, and a return light beam transmitted
through the polarization beam splitter film 78 and reflected back by the inclined

surface 75a of the fifth member 75, and a voltage conversion circuit for converting the
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current from the photodetector portions into voltage. The photodetector portions and
the voltage conversion circuit are constructed as a sole integral unit.

The photodetector portions of the photodetector IC 62 includes five light
receiving sections F to J, as shown in Fig.11. One F of the light receiving sections F
to J is further split into four light receiving sections F1, F2, F3 and F4 by two splitting
lines extending vertically and horizontally to cross each other.

The photodetector portions are designed to receive respective return light

{ 'y beams, illuminated on the signal recording surface of the optical disc 11, reflected
back by the signal recording surface of the optical disc 11 and polarization-split by the
composite prism 70. That is, the return light beam, which has reached the
photodetector IC 62 via the third optical path L3, is received by the light receiving
sections F, G and H of the photodetector portions, whilst the return light beam, which
has reached the photodetector IC 62 through the fourth optical path L4, isreceived by
the light receiving section I of the photodetector portions and the return light beam,
which has reached the photodetector IC 62 through the fifth optical path L3, is

) received by the light receiving section J of the photodetector portions.

The current value derived from the light volume of the return light received by
the light receiving sections of the photodetector portions is converted by the voltage
conversion circuit into a voltage value and routed as light reception signals to the
signal demodulator 15 of the optical disc device.

If the light reception signals, derived from the light received by the light
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photodetector IC 62 are denoted SF1, SF2, SF3, SF4, SG, SH, SI and SJ, the magneto-
optical signal MO, pit reproducing signal Pit, focussing error signals FE and tracking

error signals TE may be found by the following equations:

MO =SI-SJ
~(5)
Pit = ST+ SJ
{3 ~+(6)
FE = (SF1 + SF3) — (SF2 + SF4)
()
TE =SG - SH
(8).

The optical pickup, having the integrated optical component 60, as described
above, has the operation and the meritorious effect similar to those of the first
embodiment of the optical pickup 20. That is, in the present optical pickup, since the

") grating 63, as light splitting means, coupling lens 64, as light beam adjustment means,
hologram 63, as focussing error signal generating means, and the concave lens 66, as
focussing error signal generating means, are formed as-one with the optical component
61, it is unnecessary to provide these as separate optical components. Thus, in the
present optical pickup, the number of components is reduced as compared to the case

wherein ‘these components are provided as independent optical components, thus
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there is no necessity of separately setting the mounting positions of the light splitting

means, focussing error signal generating means or beam diameter adjustment imeans,

it is possible to simplify the assembling operations.

Also, in the present optical pickup, as in the first embodiment of the optical
pickup 20, the components other than the objective lens 21 and the optical path raising
mirror 22 are integrated to construct a unitary integrated optical component 60, so that,

¢y for assembling, it is only necessary that the integrated optical component 60, objective
lens 21 and the optical path raising mirror 22 be brought into registration with one
another, thus simplifying the assembling operation to reduce the assembling cost.
Industrial Applicability

In the integrated optical component according to the present invention, in which
the respective optical components are integrated and unified, whilst the focussing error
signal generating means is unified to an optical component, thus realizing reduction
in the size of the entire device and in the number of the components.

) Also, in the integrated optical component according to the present invention, in
which a light source and a photodetector are assembled integrally and provided on, for
example, a sole substrate, it is possible to reduce the number of lead wires for signal
lead-out to simplify the assembling operation and to reduce the assembling cost. In
addition, the registration between the light source and the photodetector is also

dispensed with.
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optical components integrated and unified together, whilst the focussing error signal
generating means are assembled into an optical component, the overall size as well as
the number of components may be reduced.

Moreover, in the optical pickup according to the present invention, in which a
light source and a photodetector of the integrated optical component are assembled
integrally and provided on, for example, a sole substrate, it is possible to reduce the

) number of lead wires for signal lead-out to simplify the assembling operation and to
reduce the assembling cost. In addition, the registration between the light source and
the photodetector is also dispensed with.

In the optical disc device according to the present invention, in which the
integrated optical component is made up of respective optical components, integrated
and unified together, whilst the focussing error signal generating means are assembled
into an optical component, the optical pickup and the optical disc device can be
reduced in size, while the number of component parts may also be reduced.

) In addition, in the optical disc device according to the present invention, the
light source and the photodetector of the integrated optical component are constructed
as one and provided on, for example, a sole substrate, it is possible to reduce the
number of lead wires for signal lead-out to simplify the assembling operation and to
reduce the assembling cost. Moreover, the registration between the light source and

the photodetector is also dispensed with.
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surface of an optical disc to record and/or reproduce signals,
comprising :

a light source for radiating a light beam for
illuminating a signal recording surface of said optical disc;

a photodetector for receiving the return 1light beam
reflected back from the signal recording surface of said
optical disc:

a package member having an opening in one major surface
thereof and configured for accommodating said.light source and
the photodetector therein;

an optical component provided on the major surface of the
package member having said opening, said optical component
being configured to transmit the light beam radiated from said
light source therethrough and to transmit the return light
beam proceeding towards said photodetector;

light separating means provided as-one with said optical
component and configured for separating the light beam
radiated from said light source from the return light beam
proceeding towards said photodetector;

salid optical component being formed as-~one with focusing
error signal generating means positioned on an optical path of
the return light beam separated by said light separating means
to proceed towards said photodetector;

said optical component being formed as-one with focusing
error signal generating means positioned on an optical path of
the return light beam separated by said light separating means
to proceed towards said photodetector.

PEN
~’

2. The 1integrated optical component according to claim 1

wherein said focusing error signal generating means is
7y comprised of a cylindrical lens or a toric lens built on the
- surface of said optical component.

3. The integrated optical component according to claim
wherein said focusing error signal generating means is a
Foucault lens built on the surface of said optical component.

Y

4. The integrated optical component according to claim 1
wherein said focusing error signal generating means is a
hologram formed on the surface of said optical component.

5. The integrated optical component according to claim 1
wherein said light splitting means is a diffraction grating
for splitting the light beam radiated from said light source
into at least three beams, that is a order zero light, (+)
order one light and a (-) order one light.

6. The integrated optical component according to claim 1
wherein said first separating film is a partial polarization-
separating type separating film having differential
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wherein said polarization splitting means 1is a Wollaston
prism.

9. The integrated optical component according to claim 7
wherein said polarization splitting means 1is made up of a
second separating film for further separating the return light
(’) beam separated from saild first separating film, a half-wave
plate arranged parallel to said second separating film, and a
polarization separating film for polarization separating the
return light beam transmitted through said half-wave plate.

10. The integrated optical component according to claim 9
wherein said second separating film is a non-polarization
separating type having uniform reflectance without dependency
on the direction of polarization of the incident light.

11. The integrated optical component according to claim 9
wherein said second second separating film, half-wave plate

and the polarization separating film are arranged as one
integral unit.

12. The integrated optical component according to claim 9

wherein beam diameter adjustment means is provided on an

optical path of the return light beam reflected back from said

Vo polarization separating film and on an optical path of the

J return light beam reflected back from the reflecting surface

of said light separating means, said beam diameter adjustment

means being configured for adjusting the beam diameters of
said return light beams.

13. The integrated optical component according to claim 12 -
wherein beam diameter adjustment means is a concave lens built :
on the surface of said optical component.

14. The integrated optical component according to claim 7
wherein said first separating film, said polarization
splitting means and a member having said-reflecting surface
are constructed as a sole integral unit.

15. The integrated optical component according to claim 1
wherein light beam adjusting means is formed as-one with said
optical component, said light beam adjusting means being
positioned in an optical path of a light beam radiated from
sald light source and proceeding towards said light splitting
means, said light beam adjusting means being configured for
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18. The integrated optical component according to claim 15
wherein 1light beam adjusting means has. a conversion
multiplication factor for the tangential direction different
from that of the radial direction.

19. The integrated optical component according to claim 1
wherein a reflecting member is provided in said package member
for reflecting the 1light beam radiated from the light source

for causing the reflected light beam to proceed towards said
opening.

20. An optical pickup for illuminating a light beam towards a
signal recording surface of an optical disc for recording
and/or reproducing signals, comprising :

an integrated optical component; and

light converging means for converging the light beam for
illuminating the converged light beam on the signal recording
surface of said optical disc;

said integrated optical component including

a light source for radiating a light ©beam for
illuminating a signal recording surface of said optical disc;

a photodetector for receiving the return light beam
reflected back from the signal recording surface of said
optical disc;

a package member having an opening in one major surface
thereof and configured for accommodating said light source and
the photodetector therein;

an optical component provided on the major surface of the
package member having said opening, said optical component
being configured to transmit the light beam radiated from said
light source therethrough and to transmit the return light
beam proceeding towards said photodetector;

light separating means provided as-one with said optical
component and configured for separating the 1light beam
radiated from said light source from the return light beam
proceeding towards said photodetector;

said optical component being formed as-one with focusing
error signal generating means positioned on an optical path of
the return light beam separated by said light separating means
to proceed towards said photodetector;

a light splitting means on said optical component on an
optical path of a light beam proceeding from said light source
towards said light separating means, said 1light splitting
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. integrated optical component to cause the reflected light beam

to proceed towards said 1light converging means, said
reflecting member reflecting the return 1light transmitted
through said light converging means to cause the reflected
light to proceed towards said integrated optical component.

22. BAn optical disc device comprising:

an optical pickup for illuminating a light beam on a signal
recording surface of an optical disc to detect the return
light from a signal recording surface of said optical disc;

a biaxial actuator for supporting the light converging means
provided on said optical pickup for movement in bi-axial
directions;

a signal processing circuit for generating playback signals
based on a detection signal from a photodetector provided on
said optical pickup:; and

servo means for causing movement in the bi-axial directions of
said light converging means provided in said optical pickup
based on a detection signal from the photodetector provided on
said optical pickup:

said optical pickup including

a light source for radiating a light beam for 1llum1nat1ng a
signal recordlng surface of said optical disc;

a photodetecﬁor for receiving the return light beam reflected
back from the signal recording surface of said opticdl disc;

a package member having an opening in one major sufaces
thereof and configured for accommodating said light source and
the photodetector therein;

an optical component provided on the major surface of the
package member having said opening, said optical component
being configured to transmit the light beam radiated from said
light source therethrough and ato transmit the return light
beam proceeding towards said photodetector; and

light separating means provided as-one with said optical
component and configured for separating the 1light beam
radiated from said light source from the return light beam
proceeding towards said photodetector;
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said optical component being formed as-one with focusing
error signal generating means positioned on an optical path of
the return light beams separated by said light separating
means to proceed towards said photodetector.
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