/N

1 . EP 0 379 363 Bl 2 Description
‘di stance from each ot Her; conver gi ngEPos2I9863BIr convergi ng2a |ight beam The
present invention relates to an optical head and device or an opti cal

pi ckup dsgseAptdnsed for optical phot odelgalca frofBaRSthb@r T espectively
receJ, v- di sk systems to optically performrecor gingging rn@gﬁga,mnvﬁgmgél@gbgm
ted irhepidsem@ivemion felats & dnUptidaFféad N thaamduct i on and erasure of

| nf rratdeeiea arenhopticl plekup devidetused for Gplitall CONVeEr Ji PHgtodRERS miesnsror raspa@ilely RcdivN-

age and disksystems to optically perform recording, repro- 5§  ing two separate light bednts; thagbtbrisBéin that '

ref | ect edictivp aschergbufei of ipforngion sugh as/latai impor t ant  pr sl @nvergingt heang i3t arcaaged to con-

recor di rageambimusiceans, sai d phot odet ect or neveige the light beanrgretlected by @aid first optical

r epr oduci ngnimpertantiroblegnin theopticabregpeding andyr  an  mpanssald phetedgtectoryhezps is lesangerbio re-

li ght beapreduringati relaipefo ha peadépr ainpticsiieadievi c e calyeithsnitwe dight beamedrery saidisaccad| ortical h

a sinpl é’e"'i‘!)“’h'c'hﬁ%n%e menyfastired vith @osiaple) pt 10c aMesns Avfsaldsecond qptigpbmeans isgranged tar e

and at a%’"FtB"\R/a §§P‘Eﬂs'€'e Q%'H’é'?yal |y, Sep Qr"%?t"&htf’??é‘fﬂ canvarging megps
or di ng iﬁhﬁmj lipaf Iea$thtothe photode-

Z;}rgﬁ%f%% EZ% }?P& i t{g(i %\a[’;hm ’32. ﬁﬁ e e e

phot Ode- sgmmh r.s.ggn tha “'%Q'ﬂ’t"% 5%'%1“?@
| 1 ght ep%ﬁﬁn éwsraed Qilin!1G8 s@fasaa B M- o.,r.@r .ﬁsLnsemﬁgmoma

di um su Ql'htlﬁﬁsyﬁ&n AhiciStAé refillcieli light beam is split dividing one of the tWdl $8b&EB&light bdal§ from
opti cal ifeaeb beaid mehfawdrma"d t6Hépiit phdtodd= 0, 2401 thd oondlﬁti&h‘hé‘ahs hmuo light beams which
pr e- chartadidr.8Howsver) Genefdlly th@@arhdisrs 6f tHaRpot€ al  NE 3 Segaratly ifkRIdnt LR N hBtoddidtol MBans
PO 0N ab beattertickodbtetticni afrthb fdcas &rfus sighal di SC| amider tRNsmittinglthe pihercsabarstRBIgAt taae
t he photand ¢edletection nftbeanisacking erdpsignabdre @y St em whichila idipdetly ineidantthbreart &bl third)bytical
beam i s aujmdte be diffevantirangpacimthen thetehyrequivo s e pameane canbe grrengdsiea tinet tieroptical pathdengtho
beans whngiovisiop ottiwp ghatadgtecters gt differant popih 0t 25d e of on@ OF the twe dividedblighit bepms is ddngenthan s
i nt o t wdions. dhe preyisionsf thimiweiphatedeteciers atihaey er , thgiohthe othergividedightibsane Funther, the pidve
spots diifferent pesitiaps Papsesnromplication i thenar- phot ol deansean de gamnoeas ol arsyhstratae
det ect | dAMgMent plithe eptical systemognddhigy ?F&I’es"'énd f ofndfirs 4adhsacend ightreceiving ppstjons placed

separ at d899%" ﬁ‘f'°“d§§'ﬁ1"%ﬁ jo ?Fé“’ﬁ‘é’t"@'!ﬂ’"%’ﬁ of tﬂ'é“‘ ?H?fentg" f'QN '°§?' rtig being o
whi ch i SVjinciease %;;T e sf’hl these“"d
di ffererﬁ"zia’g P?:w? s Hs %

optical pdff the c tWO ph o o lVl %D?%

25 of Odrgergf e ﬁt%gntlpr? |v o e g()ft ght-
pr OVi Si Qfnlidet Lr% il pic .oﬁ ﬁﬁlar% iﬁ%

beam FLUeE B ¥br usb eanB | ch 9§é 'Onsduﬁs%lﬁﬁ &%E Ecﬁ th@ceQng ﬁ‘onar-
t odet eCtdfipldBdbiEreG¥adUeE g)éosta subst r atrgatlirad R Plesen .nm.ﬁonom b6cdne
system anﬂc&hingm%mre&aﬁmmmnmfb. il and mere asadilylabifdnt fiaRfiRé followihg Petsilel 861S

pl aced ida &hecbpticd Mot dévite Adr dph@uﬂmr;g 0N acgdrptivh Bf theXxnérerfed@MbodirRentsitéken in con-
subst | atandioitrbprodutifigitformaibnon dnd rer dn opcaP Or doi OJandtien with thvd dctbniparying aa@ingsin Wwitieh by
manﬁf/ ac tredording mediem, coprisihg: a fur- 30 divi degyafibxamglea | ine into two
portions andghther@ewerdortemitingiatiphtbeeanent | n t Egnt iseh illustetion of arsonyantiotal orftical he
| i ght -recei \pplhrgam@ve?nﬂnr@wmshttbm secti oné‘e@a’eﬂ%lpt i cal head device
woul d befromeesidi lightcponree means do a pgrpllehvhi ch | s Figi % [sca dlugtraenef enerangeregnt ofjan

| i nes irfe@beamiee point of decrease in tHE man@ptseliherd ’E'B%Paf'm embodiment of
portions, t (obieqtive leps maags fof epRYergingsail g port | é”e&?ﬂé' N |t is therefore
an obj eclely 1“? §’é41‘3°"' Véﬂ?ﬂ"ﬁﬁ"sﬂ}‘f ded suc(gaﬁ P"‘lm%mqg Q?Frs?#'?{@"’éﬁ”s

the fir "F’lﬁ : '"9 o w lC head d (if v’@
35 rec a{ sa sal o;s:ct ?}ﬁ‘ £:ns r ?ﬁ theol bEg {nﬁl en on Flh(?odete
| n an o si QL

ght - 1 &g %61 - tructure to j 351 nmbs%amr% @&pt.&maasdmt
Feat ures 0 ?ectgti %Lmb&ﬂﬁzmn on wi |l becone aaakihg a3 mentofthepresent
presenti nve@gécgaostiggr,ﬁeahssfopg&ghﬁﬁ a figat € readi iyemppar entfrom the fol 'ow ng
det ai | edhetifito ge&raam@mt*sealnshﬁam ¥iahe TRr ODPiFigs.BAIEO RAIMsEitidBs of 85 6ptiR head
of the pkdabpsidrel @ndacHlbiiBrédid twdkeparkted CON- AN dévide atddfiing G4hiAI@mbathrRgntiatthistn
on and fiigktibednis baal dieseted indlbstgntiallg the@émeni t h t he vetis@npanyi ng drawi ngs in

whi ch bydirection el eihgreepirated byCo predetaninined - Figs. 7 and 8 are illustratings,/forxdesaikiagibe e :
l'ight source neans for enmitting a |Iight peam Fig. 1 is an illustration
of a conventional optical collimtor means for causing said |ight beam
head device; fromsaid |ight source nmeans to becone a parall el Fig. 2
Is an illustration of an arrangenent of an |ight beam :
45 optical head according to a first- enbodi ment .of objective | ens
means for converging said par- the present invention; allel |ight beam

from sald colllmator means on sald - Figs. 3A and 3B are partial



I'd

3 EP 0 379 363 B1 4 outputs of a
phot odet ect or assenbl y3 dep b e7e388 81 bet ween the gutputs of the
first and seg- Figs. 9Aand 9B are illustrations for describing an ond

hot odet ect | head d t
Such o o1 e e WO U=y g S Hug e VoM BH

requ res proplidattieaddedibe dcbddifghBa 1 ectors 1§ucii’l'aﬁf a
nmodi ?’Jcat i Gwenbdf tl'ﬁd"lmleﬂ[bh-andl 65@93 15 at differ Qﬁulr&%vfaslog%een Aﬂ iilc;lq‘ ds gr%

di f f er ence Figsad0A el dB shewia medifidationof thédped isn Hlsgfﬁdiff&éntaaﬁhoﬂﬁbecabﬁtdﬁ/ﬁﬁr&.f

di anet er s déal hdad déviza ifustiatat & FigdcoAXmAoB, f or t hetwderd e dianuidrs 6Fthelbbain ép@ﬁ%&oe@éal‘ﬁr
signal and track- DETAI LED DESCRI PTI ON OF THir tHe\defebiibh< drithe focus error signal andl f#ghk-
error si GEMILEDPERCRIRTIONOF THEINYENTON on of t iy dfoysignallireadiitiri tb espartich of the P-po-
S-polarization in different directions. Pri darization ded8pelarizatipn tihdifferar dilectianst S
of the reé’ rior tq gpscripfng thejembodimpntsipithe pree o0 oThetiisain thy ceseof abtaining the dracking emor sig-g -
ent i nveﬁ tjmegption, a byjef description wil bpmadeintegms| be pakieaqeerdanee with thefar-fisidfechniaus; il takc e
with the® ;QF'“FI;&R"T' P%?é P¥icqwith ﬁﬁePnfezM's -of a (NG sgoeuntihe drifand temperatyessiabibity, it

with refé °¢ ing;of his fnxany °’!acc unt t hd®Resferphle theiihediamptarofia baam spot formed
stabilit o sl?n l| uls § P arl H%f&’gtt ﬁdl n d:pthpﬂpqgod ﬁ ml&:smnrang::g?aboutmo
pl’ ef erab Cﬁldi Q;pggbu éoqg@ i -fre g?ﬁmﬁtﬂ Ot the area hep or1 causes d::rr::':teu)l:
i1 1 ust r ab iRk iQdperble Bl dahE cﬁl%o éhatio ofthefre cha igtic. Simila 5 prefer-
0t hephOLSi4eiictiste § Abes beb b ok MO BRUT 400 s b o e
devi ce Cpéfaldisriatah 1 ¥itSEAequency-ot600 t6A0B MR EL €1 S ph& /sl Iétmﬁ n ef ml-
1) Pc : eas etol iMpr6vanABIS/NGhtlodss te rdpréutsiih Sighal. O & Nickbhs Fseﬂ'dﬁ . nofde tf?sﬁ &

he phiedHighdieq@eEneimolilie 218 Urcased thainkder at i O%e%eﬂémoﬁ&n&ﬁnt?%rkﬁ}a oft §IN ratio.
dung I e whictcis IGpadipenndction with @fcadeldBthb I €qUE IMopordl Ak e ld6tBetidA biGhe fakudl errdf J-dﬁal
It is predminondustor laser it @andve talsiag of the bisr beauetyi thé ﬁﬁgﬁitﬁﬂ%ohlﬁl@esﬂg‘plan@ nﬂlel
t hat t hehedd sdemidechy meanmofithasoldepng Theolasaed on iplad 13 causek gdhérstioh 3edphekicaliab
f r equencheanffro(is semicaBctitigser iirstidpabtiitect o bAd @iagbaratioh candufery Sittf thoganEQtuan
250 mi - 2 epllimaior lens3 solae todjequistantially eollimatie r epoftbeastigneatisns iThesa kberrat@s causes a com-
cr omret er & theradyanglag towerd a wedge prism4@nd ako- det er iplex enticad patioheTdby tradkicrpissifig relssepe:y
modul e 2@izing Sriema whereby the Iaser beamiisenlarged et e dudet wheneaighttiegr crpsses tadk shamnelsigf
of the Sl‘ °rd§?°r' Ge'!&%v the lages b?ag' g enlaggad t h cotheseticrldisk Tgan be extremelwintrptiucethipto the
Nor eover T gpps Hab theds ¥ r fﬂ"“seﬁ fe@nalseni conduct or | aser 1
and a ha dls 3 of?f pan a g‘ QP he as ing nevte Figy ?—!‘”SE"H%"G armpt- .
paral | el Wéo' u:Ql s tumsﬁo N(ﬁa’%ol der '°? '“9
gener at | ShcAtaan o Bl i i e e ©27 fﬁ

in to
first digdatthe otital di ?ea E&&ﬁ 'O{} Cﬂu em |Ial;'\?\'r‘ta lcal dPrF ;

col | i mat Qrechding ant .%pmm.ancafb%.

These abamatts Mateaueare o ool on ad i "s ]
and a thattlﬁlrde%fﬁmsinﬁa&noﬂﬂéhpMé}E&tﬁméeéraC -Gu El%g%ﬁé ﬁs«P é)tb @Jlétéhl&é:r
pr| SM 5 taBoRs &idyhelriteoftrafsiissiof e ieisSpoRitadl ged p 1888 R dein QS RS WRR 3 €S

aQ? C htinn Rsctledw A1 b6, &ridl tiiete df refleationWithe BeNepal pigdetdriiRed MskBdncy8 ﬁmrévs tHRIN B St

t he “Opt i fizatlorsik 26/to 82k adiithexste brEmdcyoniont I 00 UMe depritfuioh 3GndilPTHe Jasér BealnOfrotn fhe

ti mes. Ahe@polariastioeid abdve 8% Hustiated powmer30  f Osanticoadutior lagsr g passes thedubl & 3GlinkdtdrS M

5, the |a8lerhiiewave plate Whichis ebquiredprovisipd -  Refess 3t then adeancé into Rwerige Arismidland afirdt S

i |1 ust r df ew efgn gprngementdf thejopticalaysigm.neans of palaiziodprismisi After passes! tirough tHedisstpo-

| cal head Aty pendensed-byadpaugdetestioniens Qi3brii 8nt lacdingtoriem §. dfellasertbea fsifagnset! beean opt-

optic aI 'Rd l?“l"b‘i“ﬁ ke pelarizing prispy Sdg inc- 1y e eiee! diskX tmughenobjectiveliing 8. Abeamafiecs

corres p 'ﬂ p'F@ﬂéwU"'hﬁ‘?B""Et?Féhﬁ)ol ar | qu thaqptioe) disk\{Friyres te the objestivglens

those irf g‘ 'f esr*P *i‘thtpﬁ'é"i’GFtPF"i!‘aF wbnr%ww

is ref | "‘a ygh the g 3 sty 7 ispef] pttgpass
°sr p’f’ d ?

head de ph&ﬁad énera s %iﬁl" ﬂs dinget pl
e ”“:%?zuiﬁeas;.ré i e g% et = %g? 2 g}gﬂ%ﬁ@

q.lh Hhat the
only durhand, fhgbdaiispelbratidh) r&fe@t@&éﬁh%%iaﬁlﬁ 0 o firkt pIlar-
repr OdUCphﬁﬂhl AEE 14 inclddnfoR aSécondphbBddtecdl d&ﬁﬂs % Gaé‘Bﬁ qu‘?o Iaxss

t r ansni Sisivhéte SrackiienOr skl ddn bé Bbtainda®iEd) em tte AfthrQaaded &r&@ﬂh&ﬂmﬁ

1 with aoidaeewitita saedaedfal-Held @okhiGublAntegt € Of fuﬂﬁdreeétéd%h 16Hs 9'whigh &nden the beam
pr edet e metoropitbalisigeal cenibe ybtiimedionths bask ofthiee S/ N frdwt he hdwaR@pias B,2Rd Be@h réadhed @ sécD
40% and the rate of reflection of the /3eproduction signal. The |aser beam
fromthe the S-polarization is above 98% Illustrated at nuner-

sem conductor |aser 1 passes through a collimator al 8 is a half-wave plate
which is, if required, provided- lens 3 to then advance into a wedge prism
4 and a first in view of an arrangenent of the optical system pol ari zi ng
prism5. After passed through the first po- After condensed by a focus

~detection lens 9, the 45 larizing prismb5, the laser beamis focused on



5 s EP 0 379 363 Bl 6 ond polarizing prism
10 for separatlon to the P-polar- tErosptsegBi recording ngdiumand to be
positioned at ization and the S-polarization. The second polarizing the

cent er of ofdMBiafidng plidntidchor sbstirtions #Ha'p-pblaf LT ac lﬂlﬁ |é?rgoo | olhurh Gnd6 bs p%ﬁnon%d at
pol aLi zegatldR ana th$-bdidrhtioR THe SueBHdPolatihg C AN )éld‘ﬂa'ﬁsé} ser-
obj ECYi VpriseI0Gcté 89 a gbfafized bbdnk éi:t:ttepéﬂd&éﬁoél ng f ivb BanleRi opbratiRg%h 0B f% ieﬁg

i N accor Raadiest pldribing iR 108 8nP dsezordipolbridigt WO- dijy h&&dari‘oé with tH" outpBis! o 'tQH-dwided
sur f ace) filinChr retlettivh sukface) poboahic @@ pRvidéd so PGt 0 PAstETRIeOor MBAASs dRECHBWISHE USFL131940,
USP 4491840 makesa pregletemitr@d angierwit edspectib thed  anglfe exdnipla. Ota& 86 theinfathod 6F thef dision of
exanpl e. onpficd exis of thariight heanfeditheldetectidnhens di vi s itierbearh frathie optical fecorSingdhedivfe thbde @t
beam f r ofawhprebythe S-peldrizatioh ismeflectedhy thecfish f r 0 mat rhathodin whiat usee &0a pliotogetiatal imeans

t her e i spdarzipgfdindpa/soraséo dieq alprgré lipediAbin | s r diftingdwe slitdayhichiaes dianget to ke speétad
i n whi chFigLeagd the P ﬂ@tl@dete@eqt%rbv fhesps pevl archllyippifiondd with feSpectto a e whish @iptaessit
al ong a Pndpalaringfilm }0b afier issigpofdhe fired V\/m c 9t the eentaxof thelbpam and exigadsinnarail toithe
Fig. 2 a "F'P%f"P" FPfﬁ‘f’f' "1"%" F"éP]’%ct ed ?"'& Hés rmethod can improyasthe gefocus charac-

i ri Y; of the track; errps ag der
219 f g;l ? P'% m ° e ,P °"§ﬂée °:F;f gie%f’d e cen gﬁ% d’aﬁp t R %ﬂ'?ﬂ'é’ uplica-
than'th e

par al | el i pL. bt baaotna al t am Brereio
ack. TEUI ﬂg {ﬁ focus eﬁl lf %thg %Elfrom { it romg-

Her e, On@arhdmé)éftbaaﬁ s o&%&r”lre@orl §pho Jté ' c of té?s 3/;? sition ri Iat n be-
track ergseémbiy20WRich Wil B4 dedsHBed Hareinafer TR | ECT W?e%n%uh %e n#£:§1th &Q eQr%
SCI’I bed 1in8 AlAN Eord SRS e BisticA Bkis StR\E-5d- ONR!  BhHBel chdhige vﬂlrh'tlﬁ B¢kagd jtigHad
t helazatidn@ad thiiile B-8 ei@épandafto thd Spticdl | ON  Nand divers? ,2 ukifY in %aﬁm Bhe diFRF-€

t he i anmdsef the ReolBrizatdnaTHezapdsaratibesaPes | ONgrde bbfkash thbaltpu&f oftHaQw&mddafph&nkle

beam f orpdarizaticrertetiated @tthe ecbriticpolatizplorisny €1 I Odetsdtdd mefi@l Fius, IrPdriie? B stably ipéridhi the

make a di0fréspeativelyredoha thisdnolatizirg prisna1 whish pr ef e tradking sérep, ibie prefarablB thatthe ineter 6Fthe

400 i crasteeas agardiahwolenzed bdamizglitter is prbittsthé or zse d light basmysipatifanied ancthe phototigtéctor ind@ans

mi | i metteangmissiincof the £-polatizatignosiichiisoSrpelast at i on islas-greatsasaotsible. Q0 thatothehhand, lifl taking

descri beitiondn e prism 18 sincettheprismgiQand ityse | | ght inteagenuptithe frehusngyiresporse thacacteristic, it

means | i #@nged o %Eﬁ’?@@ﬁﬂﬁﬁ&eﬂcb otherds gifx i cal ipereferable thatthe @egnfthe pip@detecior mpans

changed S|y 11:P8(‘ 34 he drapsmigsiop phipe S-polatlyj t | on for reggetionof the lightheam isigasmall sepassisle.

correspg vh ) ‘g";'ﬁ Qo the ‘g‘ﬁ'ﬁﬂﬂ"ﬁ%‘ﬁ% ¥hefF “"l“@%ﬂﬂ ‘E"I"?"@"‘ffﬁq‘&?@ﬁﬂ’%ﬂ’?’ﬁﬁd@f

the diff ?ngj’%%] 2ndl needig h. Theade signg-tprolsesptiogit is

bet ween %ﬁ ' g: 0% ﬁg " B be ?1 phot 82" ﬁhﬁtt l ?ﬂ"l“ °3P’ Ia@Ett'I-?be%'P "% he

second L&r S. Th ‘g rli’°8? F perfé)tr{n
he 10 r o | % '"

t ﬁ%}ﬁ n} h h |ch |s a cross- ectl nailv l?ke

SErvo, |hebphotddefs , gas M‘ X er of heq@A% 2p pﬁ‘ gﬁﬁ Eed

beam splthdeteRiorsi1® akdH Z%}récbﬁion fignt bdaRfor D€AM ﬁ pn;n?{ é

means t rqastohs ity traeking dir Pgrﬁ(ﬁnaiﬁemé on Whing rrdr%ng | ihre seconél PoldtiZinglprisit t1oas

pOSSI bl esrrokdnynkifthe fio PRdtoderetsks 12’ bind RIbiRG) Zat | pdhetrdlesithéthird borditki AP prizn ¥4 Gs e

pri gy 1ébatad tn 4 dondiod subistiate (el THe rhdge 4o € (thERISNChBEEPHRBetodiR as%sﬁqﬂi 2&&6 tﬁat

i t I amgeebptical dighalpar pcbtlined tyalie diferehteh Ot hihb diafetdilob the bbdin §HoErbiiied bh the k-

t he ar edetwieen the opthais ottb¢ bt photodatertos 12t ant i adétectol O Rbbatneleri 408 micfoia®rs a6 i M- Of

t he S- pandiiz due tqthe beame fopthp detetibnsiofibe foi ght  bmeten fosexaraple; mbdut 478 3niqoanssterd)| €.

zati on 4§ erfer signaland gacking eesarisignali n t he pri sm 1Figh¥fisesress-s@Gional Few tabdntaipngitha g

an excel I e'ﬁtth'? prbpdisnenty as the nbigefive fanmB s t (¥8 pline Sl inFiy. 28nd showspeamsdentherdgtection o

be perp \ gspherical long whase numefiqe] apsrtusgiequat @ the fogva lerersionali Heee, ea illustrated in Figs
to each ﬁH@?&’r%‘dab%?e '?ﬂﬁa'st"FP@aP@TIectl%t"G eafm{B-polgrization iy the priem 19) frem the am
recei vi t ' 3 '"' zatlo 'E’ Palyizing p /?Jo'slq'i‘ﬁqeﬂlﬂf"tt\!‘i’beams
three bc se 3 zati na _poam er % .g'.et:?’ﬁg ing,prisp 1. That s, the
pr ouan ) %ﬂ «»89 i e g% ‘W% b 4’*’ Al
Fi g, On e it Mamepict e o

sm'tte ire
ﬁé@&% Glhcrs Soegiihly Bo 20
conpri ses éé?\@ra R fer exectﬂihrp&%etfg}ﬁielﬁ‘trebki ne | na d de beam)
(S pol argiiightbbdM¥rdnPshoBSl BEcRdinkenedMs 59r tﬁ&G&mAfe&e a$d| mﬁ\ﬁ r9t or! N
the pri sevel®y a pratodétbttor edne Whitiddivdedinie f ar - bfiled attarr&rektlongﬁ'ﬁa‘t?& 1b 841
t racki ngwaegobtidhs. Thedinator ha dvisibreof the ghiioded NJ €T th Be samdhdloddidcdiZ, Bee tsmé%dcnons
pol ar i zitetrpedns naishged tb bs in pargliekth a trick6f t WO PIRObENCHE pas leRtSforied bRth6lsebandRidad)
penetrates the third polarizing prism1l as it |Is and |located on a common
substrate (a wafer). The nag- 40 then 4 eaches the phot odet ect or assenbly
20, so that neto-optical signal can be obtained by the difference the
di aneter of the beam spot forned on the photo- between the outputs of the
two photodetectors 12' detector 12' is between 400 microneters and 1
mlli- and 12 due to the beans for the detections of the fo- neter, for
- exanpl e, about 470 mcrorreters cus error signal and tracking error signal.



_.7' ~ . : EP 0 379 363 Bl 8 beam becones | onger
than the optical path fength outputmoefedsssesi x portionsgl2-1 to 12-6 of
t he photo- formed by the first divided beam whereby the beam detector 12,

i . €., DY pdmlBecdmeslordgdrlthad thd oftid }l 1(12- Spot

phot odet eﬁﬁarbylr%fh&r{:&.m bBt %ﬁ: v h (12‘%2’ :%tga ﬂ.oﬁ’s é 6102
where” (Rpois)forhﬁd&ﬂﬁ&ﬁhdo&kté&od% @man@re di f2) 183§ +('1 s \d'E}e

repr es enbecbiivitiell Pasins affdiffelent i Hlé’mmlhﬁno ns o1‘(15— ‘i‘ep its of the 8ix portlons of the

5 phot esthomret or 12, respectively. The det %&m&mhsp 9. Thél BethBorfSensi-
illustrate qusmAacm mqptmtbabmarglaj stitbecof thei Vi Ty tikdityQf of the foclisumdBsighbllcar be%x&@@led BAN
be expr efstandisgeond digiledchvems wittoresbectity inded  be aneollivinfleduetipect to the the

fol |l ow n@o@qmrdﬂ whish ciondwing Glatas dbfendhi ch conver,ging st ates depen

[err] upon the fop &xehtepﬁbelﬁsswgmwyﬂsspattte of the Iaserfc‘bed'(lbwfbh lh)?sge’ct to
the opt i ©dhe ogticalg 4\shawiagibagasnihatithe czose wherafo represents 1@ focaligngthef the objective
repr esen?’%’,e"f"f?ée’\s@dsd]s'aﬁ“’ew fose ta theropticaldiskect i v deng Bjfedesionatesitherfacaldenigth of the datdctian y

close to 't attf‘%?ﬂ"’ﬁ"e"[“épr] de q%ﬁzﬁ?é@'%%'@@@ﬁ?wa“ﬂ@ﬂ@fmm@fe%e

det ect i oﬁ ’ §°° pé’ﬁi'ﬂi\‘n fﬂ‘?‘é‘gg 't hat 4 dn@t‘"ﬂf’étef’t@ﬂ?"ﬁg al“e’h'sa!ﬁ';:g
d ot !

b ot A Gy R e P PR ert o i

S R SR

Cel ati Ve‘uﬁhé‘u{é‘iﬂm hlf\ﬂfﬁ‘a ns t!oﬁﬁl | 1 b eht gdné atl? ber nttergas de

beam andhrké]ﬁeﬂe% azmusi;asd.ph@tsectﬁ.a a2 corrpr i ses Si X gor ti ons 12-1

Si ueMdHehm&tn'galﬂdow)oﬁhabeaﬁ&mg bg2- 6 which are rﬁﬂaé%‘*l @t dividing
t he™~phot theléhird polarizing prisin 11 is fbfiguely irtAehtof |1 S eXt rEFRmMpbodihénlisiratdad Bo that thé obya!
12 i nt 0 théphxtode@etdri 12Nthe Ibyank Bt piecfbimedll | | Ne semifidty oblainedih @bddrdama with thixChalcula-
equat i onth¢rédn haam slightly eiptical tanfigupetion. Moteher di Worchengnes abaut 22 mierorhétére normal to
t he t wo 9qvar thisloblique incidencamausel genemtionidtase, i nce,Acomrding th thetabave-@@ntioned-équation 2),
one ( upptgmatispgin this grehodiment, forjeliminating theafn | N  Fia fjstherdmprovemdi@pf the focu eerisiivitysan be
di vi ded Tt ok the-astigmatiem pasis - 4dequatgly effectthe 11 i s adiavedhiydiicteasingdt ofslacreasing a-THriwsver,
enbodi nefﬁ?"s P§°’&19F§i jons 3'°1°PF!§P| sysamis acus t héhe Rt focausgs enlgrgemehfof the gptical
spot to '5%9 89 thatthe g‘wgibetwmt 'a'etbamed i nS¥§ g e dacregse pf o naduses-the bagimei-
t her eon ?‘? thg Pﬁ‘ "é? sia QI"'"E?!? g¥r afMEiRr- In pEsctice, the redyiction.of thaheamydiasert
22 nmicro °fF|'9m dencgte'c' g“ ﬁB‘P"’Q‘E‘?’B‘We‘b‘f*"“&s@ exayms;

Accor di '#)rﬁlé hersand:fé 158 ‘H‘g ’a?ffig; i on (2'7

errbodl f urt '"g
sensi t | Vi weteﬁﬁénglhg% am@s i:is w en ﬁr t eo eo Jﬁf
achi eve h pbr'%ﬁé%@a?d é}gt éﬁJ in S lo ﬁcin%i"s' ”9 ‘?‘hat W@‘ﬁﬁ @tﬁ@ orﬁ

det ect i Qfirectibhtfor tHalphbtadetedtéS 122 e widtRbf the ¢ NE ' Qﬁ&r@%%?thg h &&B orCI mcldent i

enl ar gergRiondf2-2 di €2-6 Riphefedble ta bR the Pgd Nat iFblctidn Bf theuif %M bl éﬁQtu‘lQ:ﬁam
Syst em greh 40100 SfickR RS, &Hd irthik aﬁs&ﬁﬁntt he be&"théﬂpticaﬁd?éktﬁduﬁ% th s error signal de-

phat ogetiasdesmihad to e Bl@itometer8i | | | MEL €T S, 4 3fdction HB4NR This| diraijer6iticatbes £He Qrack-
reducti on Infthis vabdaimnt, the Phdtodatdtlorsi1B ahd1€ Caserosing héisk tb Berdduceq) state (the

st at e of12ferghe detettions of the Facus erenckigngl atdthed pr edet s miforthar fagtbifer, geheration Yo te trabk ,

t he uppdrackingcherobsignah asprovided on thelsamgysutlt anet eerossing nqidecther G0a mfatton datekar the track
about 24batapethelihediseconsioth line dividing thelphanet er  effannghandithe polatizingsdinection di theeitigminzan
reduce tipfstectpri@iinte twgpartiong isnomahip the dimet ersg  aliRd beare Gerarlly, whenthe sk pitck anproatta s
a noi sd@nssf g El’(,"eR?’QMé'M's'PH@” o dhephatedam f r on®s the wesjeagth raglop,the eharagipristie)duet to
200 ni cr’?ﬁ“?%??e; P“’M'?é’" 'i'%°d5‘P°t°’8!? tiveth® 8?\%12'69 Pﬁ?&@ss%'émtbf*a%’l?é Imthe
the opt |ﬂ§$ 2:8 d °“ “'ﬁs "“B@%\ spo‘fas% feldevestey ?“P E!'H'P'ﬂ%!P"
That is,, §nsu t: sgf’tﬁg‘% port| |o l?f‘P”Hﬂ'g' pnel, the
phot odet Sf' Qg o o 8 Iéﬁ? hd % 2- qgg) "ﬁ@valel?a(S ':{ cﬂo
coi nmdaia, T b’ %Y:‘fz"%ls DT &P brind gg’ ?1°§| é‘g % he
directi and vJs he o d b & tl’i I TSf n n intro-
M Cr OMelgRbrSigndt chSh r réiﬁﬁ Kzﬁg
focus enﬁgwm.ss.q.e h plhsmd ﬂéi‘Bm,ﬁbe 55 0 d.mcﬁ{y% hiired o reduce thetod.
tecti onsiaae. This arrangenent causes the tmaﬁ.kufti,ao& lefror IR B TRE bthdr Rend,
phot odet ecwith the abbvé-Béberibed Giratgorménf) thtab-S€ t O Wifen the Sld&hdtield vector biGle ifufhation beam
det ect i euserdf signabcah 6€ bltaimidlon theDagééfitheand t hdirectd\iy adirbdtibh hodial tdihé Sandieh the dif-
generation of the track- tracking errorosii gnhal are provided on the sane
sub- crossing noise, there is a relati between the track strate so that
the directions of a line dividing the pho- channel and the polarizing
direction of the illum na- todetector 12' into two portions is normal to
the direc- 45 tion beam GCenerally, when the track pitch approach- tions
of the two parallel division lines of the photode- es the wavel ength

- regi on, the characterlstlc due to tector 12 ThIS prOV|S|on aIIovvs the




9, EP 0 379 363 Bl 10 fraction efficiency

i's lowered. In this enbodi nent, un- gregs7aasien reaches a pbotodetector 12
of the photode- der the conditions that the track pitch is 1.6 mcromne-

tector as |c s'?&%%*] f?nsgtgd&ﬁn Al | el EE?I& enéss p%om&aib@toﬂf’zl%hﬂe fHotobii®
channel i go i a@by thg, rfitly 2b3hrbiigh & BaRE Bl .a%.atew
asti girat | ot th l?&fth&:h ||£‘17%ofiHa Rgth NT OF MGhdrlly théP-PbibtizRbn %Uﬁe\‘ates I\%ﬁaﬂ&
phot Ottet egiidis 488 v ardithe iGrmafidh racafaiib autpn U YD fiefethd ghotadtdcldP12is 6t fduBdividionitgbe
50% i N t 3o 6n¥eradi is 016 5046 i the caseof the WHET €BY  Iwhétetly@el#ScuéérioPdigns! L8R BY obibMd A 8o-
obt ai ned jcd) efeétric vettar theleﬁétbﬁthardéﬁﬁ‘gtdﬁ'brs@- he | ev&tanté withifrR abtigivation hEstifH. This afdnge-
cor dancewhd becbrhes abauk 8031 AkHoBdh thettadiodlossifd)| S ar mahitdesuitdbhd folthe cse thatthetrdck-8fd84ing
Al t hough ndise ldvel iscliffiquit acbe ibslow 1 mierometeisn theli t abl @oiéeds besidethe aumetiohlHste, i ia eppropriate to
t r ack- cr oesse ofgheyaraiet eleeisielectorsit chinfbé reduded t 0 b eseoaehatograin, aloop-tywe prism ar otheds @s the
noi se i s fobebeitav OiGmajcrometers in e caseiefties veitical | stoap platperaliel elated7.darker, it the ¢ase of no de-
paral | el eéctict fieidoveglor (Thys, for redueing e tedduced tagtien oftherfer-tinle teagkingeermotnignalt thepplane
pri sm or pasiag goigsslevehef theoptieal hrep 9ayias, the nj cr o pespils} Rlate {7 is et requised with thefiacus error
vertical eladyicfieldyesiorpeppapdiqulapipthetragkshapnel -y ¢ fighal being qefpsted by é‘°\‘5’?9 tﬁ% P’Eﬂ‘;ﬁdetem
electric 'Fl"?fe&" ePh 8}°°t“?h’l‘,i’§d ferdacraaslng iop ng  h@sseb) K°a'°“9é'L°t°P

far-fiel dt"icl" th%ﬁ' T'°“"t°ﬂ8’°ﬁ'r an® cr os%‘? W"‘ésga de‘""e
opti cal hﬂ'j" 8\7? ‘| el Jdatfe 17 é”é m

ered at as met| on
error ele ,f i "1k 102

?';«%f qg matr ot het ¢
det ect ed | rm)ld'S pr ef sf" §|zm i o? fzﬂ beﬁ?gﬁm ﬂfs
i ncr easi n&hﬂe en tﬂé %Qt e¢9pt éoca loBjective 18Hs 404 HAd fhbd r8achb<HADptical

llevel | t Ngefans6las inGdtral %‘ﬁ'&&olr Rafrangemsnt F! 9. dfskMOsSA S’d&m‘r&fle&ﬁ& #réh e Bptiedi didk105
opti \eal hig aghtaslesok thRKdkd Bhuchidh of A8 oftical &lfs- C NN N RdturhsSto MeUbRELRIES lefs 104 and is reflected at
accor di NgteinQtidposiiié that HEbREHABAXhe sekorid Rdir- PI €S € Be firshpdRifizing prist 300138 toPabsithrough a
consi der eglavb iprte, 16 &Sintagrélly bupidd @fthe firkt@Blar- | N Fi Palf-ee plate 1065400 aldmaNens™ 07 tafdbe in-
from a seigingprism SnaEnkdifirthet if the @épacitisn tgpefape| d2sv e kidént ah a\skdohd padipiag prism0108TEhe half-
duct or 10ital systesrealloving oniygthe ebjentivel lenset tobe | ens  Wavd, plate 106 datoviiediinivaler to otstetho pal
hal f - wav empiable o thb@irections pihe apitical dxisbyeqns| ar i z larizpdsiirection KyAST. Of theibegm [yem the haif-
spl i tt er)ofa@ansiaring baspudtigpossinle to additignallyuse ar i zi waversi06.heSEpolerizatiorierefiéstedat a pofagiz-
and an obitas@glayding windgw fogprevanting #%éfmnrbeia hes afng§im 108a0f the speonyl palarizigg prism 108 and
i | | ust r at iaigeduepd inteythe opticapgystemy init ¥i s khe Poplarizmtionnasge thrqughtthe pplarizipgfilm

t he opti c*dl’e @F‘%ﬂ(s\’i’@ﬁ- there §t§|'¥°&l§l“éh ES‘P s!'hl ckneégaar’é‘ﬂ th%'chP'bF?ﬂEﬁ‘edt?’ié;m hi:@a?p‘;';zc:_

rom a semloon-

a IFSSI' eam e

sys- ret# rensiongl s

possi bl e ‘fﬁl" ngitity va ?f'B?ud haI f"gf" Wga BF‘E?F

103 so as® yos %‘%‘E Q%E%v e 16, s { 1&8 @h?@
first poI F? g e a d"a st gn AL "s:: o e ‘:m'
prism b5, anqa'j' dlaDyide ABist z%nt ype 1 93_ ar
pol ari zi ng, JiLd E\%\S%z 3%&&%9 St em W‘tﬁlﬁhﬂ”‘ n£| rB | 9 AdVﬁg oc
lens 6 tochhﬁgmg"iﬁé’&aﬁ shic ﬂﬂﬁ@ﬁl}n i N QRS bn ArRingdMertofth sotrid YR ©

in the diheGhip@R%ingbrisi R tHdthdeCthd seaaﬁuxﬁauby ARG devicd irlcit@iRly #HirktigH: FeRdlvikdpoktiBh §1b-
Ot e’ begdve biaes is umlthea.tngad io'acfi&rteP! I' | NQ aftfeddconkd light-FecdgdoltioR 1140The photo-
addi t i onakdvslengBrplatelave 106, the S-pol ari zat i eBctiicGeond@kting @abvicd 182, as ilpQtatE iizFig.
it as a guaFigi 8igamilustiativniobdn gpticaltend devige dust f BObibgrisesch substgtef112d andeGirst edd sbhie
second podcaarding ta@ngsher smbatientof theipraserdiieiced | ndlightrecelyn ipartiéns siys areim 14 placeidiva
separ at i oventionJQwhiehpartéxapespandingdd these inFigs se€s t thecubgitrate 142’ pTilecfinit dightgechivingypariiope
opti cal s¥eearked with thejsame nymentld anchtheder t he $1is dividegiglonga tnej injo tvecpartions and the
r ef | ect edscription will b jomitted fonbrevityfla Fle- S pfighti t yof serendlightreeaivingrseption oi14 carrrisssciwo
However , Rpamreflegiedfromas optissl d&hﬂp‘ﬁﬂsmﬁ%’ﬂh passe§°°fi?ﬂsd H"‘F b B‘? éﬁf which ig S'F'H?drfg

to this e?ﬂﬁﬁ&?'ﬁﬁ? prisp5ca '?E‘M’g‘ﬁpfa?ﬁ {der | at i ofvo "é'&‘l’ the a"'
Aref | ect |t180‘|"§$b'€ (5 'QE‘E T ;poaﬁﬁ;ﬂﬂé’p’ : (F9 r {1 E'"'E?}Wa f"g*f" ng
t he trans- ! in 0 eam n el
oI5t ance gpIEECE :q e e mﬁmﬁﬁ o ﬁ,:,,::

pol ari zi ng Sus llel division Ii he section 114 ident
ectric fﬁav,% g % iy =ﬁ; i b
device ildsl orl ftb gse dpdlarizingprishd prl S fRerbdrare doinEldenflkithledchther. The first light-
Cr 0SS- SeCig By ditdc@'o B Bhotba@Bots 92/% & piidkL. - OncechéfﬁnfprHiBh A8ls pldPadh aliBobhnioRe Sktion

showi ng  t diacioPasséimtiRO3020h the BtherfHahd; Bie Plgo- and  Fhb obfhe cbtdhdighEreédiving portion 114, and
characteristic of the polarizing filmof _shows an arrangenent of the

phot o-el ectric convert- the first polarlzfng prism In this case, the
second half- 40 ing device including a first light receiving portion 113
wave plate 16 is required to be changed to a quarter and a second

|l ight-receiving portion 114. -The photo- wavel ength pl ate.

el ectric converting device 112, as illustrated in Fig. Fig. 5is an

Il lustration of an optical head deV|ce 6C, conprises a substrate 112' and



11° “ EP 0 379 363 Bl 12 the division line

of the first ’Iight-reca'nvi ng portionekbd3re $eslEa- wave plate 196 which rotates -
the polarizing dirrec- is arranged to be normal to the two parallel division

tion by [ﬁJJ.v}sonmeofmsm S RGpd ﬂnst he hay feieeiatd 108 GRcribtatbd} Eﬁﬁ Irec-
li ght - reéseéeahgiw uPQJ drm ﬁ@é bﬁﬁ%ﬁa 0 a.o{by i arna'.’nefg e o

avi
pri Sg}ﬁl 1§inexQof the soébinki flghRcéNingZioRtidn R14. ?ﬁe | Siat® 44854 REMentdn! ivobdteH s 1ﬁs6§3 ae 0
be separ atiR@olbrizing p.fwnfﬂi is SubStaRRARQAEnge @ 5HTE 117toaadepm@a info'?Rst hrid@B&oRY Beain® 1 7Qhd

t he P- poltrt thé Aansiilssiof oflthdPlpolarizition isl1bB%, The f 118Sthe Areiné&66Ha BednaEand 418 aRGl-
118 ar e ftnd transrhibsioniof thé)S{polarzatdh 180 f50%  @ndS- pol areflecaidibpa critical 24 prigr 19 dné theepdse d
by a cri tthecraflectiongif the [S-pomarizafidrs 80%] Thiscall pass thivagh £éihglCiensO120 &f rehdhea photo-electric
S- pol ar i st refiectidnbedr) 909 pbimtimtes thie khird pdlariztigh a @nverting devios 122 Ocotnprising ag firgt light-
phot o- el dngtprisnc111 &rel ixincidenton thefirstiight-racdid® penet reeeiving potilen 12f and gpesicendi light-receiving
conver t i mgrtide 1130 theophote-sleptri¢ canverting devieest 1P gbertion1Pdyasjiiustratediin Figa@Rd Thesfirst beam
i nci dent dig H@frcflesiiomme 110 decdivided jnlp twe pafe| vi ng11F irincident on the figgtlight-receiving pertion 122
| i ght - r ediens/aslpsisgipd indie- BB ang theitwe dﬁﬁ!ﬁ’c 0- el etnditheseeand heam 114 s inpideptog the sgcond
porti on Peamsae inckdent in paralle) onthegegonddipht- The f PQP'S'P""H@QH?'ETQ'” ‘é‘qf e figskand go¢-
beam 110 '?°§""a$ g;‘éféd‘ﬁth&%%ﬁvﬁlﬁ ""1'1’30 | s | n@d sfﬁ a"" 123 's divided

i ght - reé’ ortion 12 ns. 2 ! :°'EI first
di vi ded '%:g § "ﬁﬁ P aﬁ'm dent"'ﬂl e ' aﬁ' gg%{ are
i nci dent he ?\E n ﬁcm '.83“- | O et b4 bgﬂn- o cric
Each of ten'gr n I taﬁﬁ&on t'i'l@ﬁ%k‘&fﬂgo orti Onw& n Iacﬁ %‘1@ ft on the
converti ngks oPRE sik péHi sBﬁE@ée\é&n@ﬂglﬂ-%&M@S 2422 an};%%nénr?ﬁ M(H é(dgfé%wtﬂﬂez
15 'into pBMiQn ﬂ@fnfab&FB‘éno%Wh 4 08l kRdwhisSdt gk | | NeSgpaly tddmdf LM&anlsnﬁéce % cHifdai angle
di vikst on damaish (53b) ebrRigi Thed &) withieteiBto and §RMATUWhbA BOGPEPRERY Yévitais RARS oS S
122 and 37, te®clsidg errétSighdi dar 6é dbtiredibyithe Fi 0. $thte withasdpbdt WahedUpadH dieR Ab5; Firther, the
ar r anged diffarénce betweshthe bum @ pofithe@utpats of thehe S e Cspochd|beghhn 18! i€ meidant there@Owithi adrangle .
114. The threxcpostionsjof theldixcpoftionssdnd iheanm {2) éf t s beslihtly lsmallef thentheewititay arigleavitls resfect to
error si gweedutpotrof the repizining tterek portiohdiberdefsi s of the hdl-reflattion surtagé, and theeefope, when thd 9
i s ar r andwdhetothebi@nd, thefficsblight-regeivingiporiipnti 3 of t heptiesl keag device @ris the focystatateswithesgect
| i ght - r ededivided lgto twoxrtions; andithedtackdnggirersigr | sm 1theretpitherseqondbeamil 1§ ixful-refientrdtherget h
re- port ingi¢anbesblajfedenikahgsipelthegifiersnee bae| |  k nWiknibis srangoment, hedeousingprmorignal can
ful | -ref [tweepithepuiputs {3) ard (fyof thp wadivided pok| 5 g| ke abieinedtin agsprd "SSE}“ kaewnriipglangle
That is, fWSt%thPé'f%ﬂ'géh'aée“ﬂfls P° Al %"*.LGPQ"Men t hethedp That'&l‘"'th@&’&"a%*ef@ 28 §‘° forus-

t he focu '"‘ e 08?' lt?r':'g| nal 'lg t he dif-
with res e on ] eou our t he “ﬁ?’f 8 i@ %
sum (1) Qheferg Tﬁ@ Hpor ‘geasgn 1t ﬁgserloﬂé’? };‘3

'B

angl e three I ons “an the
smal ler 1 haiﬁ'er& mheQHcﬁuﬁg%htrd?Eq} Wlnt eSpeCt dt reover. the
r MR Ni NGahdBRyAR HRYaMbIO BSvd B vd Bl 1he %I:tiemnf&h% oﬁ%ﬁnal be obiained
t her ef or Qiectib&averitg db¥icel1iEcan % i- t he fésr(é)tr( L @)\ (0)aRE ML ¥ddREs RBMtatic ig-
113 . opt ingshted A, 8GN ink@adeSthh GetBtﬁ!@n SRS 45T Aekoahibh BOEIREIERLS) (B 484 @ b B O

tWo PO t itaBdng idnblGn dccREARCEIGIhARS BEMID- T N@igoinent chilViake Sifpladhe@@RgermbRt of the
i sf ul | - r eéchmiquiedxChot required) tand thérbforedtiis rloEnedDt ai Nedbticn hdald Aevicdsds Tomparddvath the arrange-
di f f er en®esahete dividé tha firdt light-seceidinggertontl3 t he froetdfitieghigirembodimengnal can t ween
t he out puritstwp BYrtienathereby resbitingtirea simple stiugi ded por AlthoBgh in thefourth emnbpdindent the half-wave
accor dandwe./he magneterpptigal sianaltcarchel obtaingd @s t i4pnsplalé 196He plovidesi befwegm the Wollastoniprigm
portion 103 @ (Bcendrthe sampleiserpio signebandiad-  \j t h11P anddhepaledzing grigm 143, itdsiso appeopriate
focus- d5@%‘"%“1‘*!0'1‘14@bﬂ/ﬁ?ﬁnek?lﬁmaﬁﬁ?f—“ﬁ eI d tte@nﬁvqjhpé'alf-we\feﬂatq ﬁ@as&u;tﬁted inFig.

signal i §°sﬂ'é?féﬁf & *cﬁe he ba5| s of t he l?é‘?'b‘?’ti'a 11Gigfequired

ﬁéFh
HEIRY. ggw msﬁas]}gt- - gﬂ w&“?%sarﬁ"&ﬂm

i ght - rec?B?'\? :}3%‘:5% iy ther hahtt b (hderatobd that B2 fored G

| i ght ¢ its ou
Olb'?al nreg 19’9a ﬁn Q&{lmato ns rathhgﬂy Srgirel%d embg(ﬂ m&&@h rﬁent:on and

beam s that it is intended to cover all ¢ s and modifica-
the di ff%mﬁegﬁg\e&qmﬂamnusm a%o%é&n aggl ( o e bHEAEhE of the i on bAoA 0
control gk ¢gsf R%aﬁﬂefle&e@&%roptmﬁﬁsﬁq | ght - foRfEpurdoBéd oPé bibcR3urd, hich do not con-
Mor eover turhd¥8 thd 8b)ctveibris 104 A8 rea@haPinBpdidd VO t egtifid dépiturdsMBmiBEERE BF the claims.
magnet 0- Gigipfishh 103136 a4 106 refibctaditg@Rbnce 2 be obt ai ned el ectric converting
device 112 can be arranged as il- as (6) + (7) - (8) - (9) and the address
information sig- lustrated in Fig. 8. In This case, the detection of the
40 nal can be obtained as (6) + (7) + (8) + (9). This ar- tracking error
signal in accordance with the far-field rangenent can nake sinple the
arrangenent of the technique is not required, and therefore it is not nec-
optical head device as conpared with the arrange- essary to divide the
first light-receiving portion 113 nent of the third enbodinent. into two

1 r a2



|\%ﬁerel n’'sai d phot ode'Fg;o??geggg I(B%OEPosname posed é? ngbnztulllulmllu“" "Ill I”III
first (113) and second 1. An optical head device for optically recbrdi s

(114) 1i gm' Teceiving portions placed on said gitin Qddh%deq&g;méﬁguw,s com-

i nf or mat ’éHton and from an strate, said f Jsggoff Gdatrath 85Kt i(118) A8 Bdcom
(113) bey %té A hEdACANIE RY obfielily Y8eokding:  CONPT | @id?ﬁbht—regewmg portiorisPRcddion kal®slib-
al ong-a " Uty SoduliR RRFrhakioe 1o %edmﬁ.aa&;d | i ght Skl s firsagHE-recdiying gortioR Ih 8)tbeng
a light -seﬁ@g ordiHalnmetiBm@h) Vdomrisi@r t i On (s114) m@dvdedamAg a1iaeko two portions and said
two sections (L&rﬂaourdbln’labas @a6demitfing@higith | s di viedendQightiredaiing portiena(1$4) (c8inprisey
causi ng saiydar; ght ed along two parallel [|ins® sediors (114a,deibpeach ofwhich isidividm
from sai d | i ghteolfirbatsremamstd)iar c4ubing sai lightc one exhalohgftive parallehlihes intoothege portions,

1 'i ght - r eceibsamffomeaidiigitsqurameans (1) torbabamel | i ght  $pidfirst and second light-receiving portions age)
provi ded suxgaraliél #ght bdaex; di vi si on |ine of d@&id fpreddedsuhdeat rwivisenéinmeaﬂgﬂgs

for conver gi ng objective lens giaensr(Bicfer sphyergingor t | on  ( fishterpeaiving pastipn: (133) (3, perpendiculas
paral | el | iagidt paslielnfight baemsteeny sgid| coliimateror the worpggglieldivisign|lipgs offaidseqopg{ight-
lines of sat‘%n%@):‘mfa‘dPP‘&HFQWW{B&H‘Q""('Bs")-on sal d ﬁﬁ‘t’\f"@eﬁ’" 'b‘éb“i’du ng rredl um (7);
recei vi ng por t ifi5 optical °a"sf(r")r’§'?" s (R Br yid al qialm4
col | i mat or S#d&elm %"); ﬁ? ’g‘d o) %‘S 'F'{fe I’%ns L sa|de ° ' ) 13) re.
devi ce as cp‘ ol %) for rellegt e[ged
ret ur ned §' gf' receiving pgr | gans

opti cal recordl r{ ratmg cei veﬁm;u sdggthﬁopg@apﬁ,g%q )alng

beam emer ged, g ﬁ h Jhavi Ngscand light-receiving p Jﬂ%ﬂ‘(ﬂ@lrd:eﬁwﬁ&d
optical meapg, crostd oi%ﬂz‘e%'t&‘&hcﬁ@ﬁ ,doptlcal fadivided iigR) bebs obidhiea bdividigy the
t hr kugh Saltd,ots Ei:ib&ﬁkbm& Jnleub- and sai Bnebepera)étt light®adi frdin ghRIveE0nd Gpti-
two |ight bmm Wa k&b directibh and 861y ¥8pdrdtalit - I €CEi Yl fgang OI0) Byarieaislol sbd thidoptical¢H)
the are opty d¥tefified Sis@Ade Moineedh other;each ot hempamsdntatwot wo di vi ded |ight -
beans obt ai ned dahvefbingi ritians (d) e convergivgar ased | i ght beams being directed in
sub- one igrypasmtaedl | i ght beam from sai d se®oAdontipal head devipa s clditngd in ény pregate
direction and iphotodptestopaeans (20) foraespedtivains ( 10) Ing clabmfarther comprising; additienal optical
optical (1Irpcevingdwpseparetee light branisictharactatce f r om ewens (17 prayided between sqid.sacond patiy
two. converigadimthateans (9) for convergl ng a 253'I"?eg'l'ﬁ(@e%.'ﬁlsa'érﬂﬂ"mdete"m’ means
6. An optical mg&rwertarwew (Qlis?"mmdf|§1 dhy r?@b&;’g‘*ﬁgﬁi’ awgeﬂlg?' %ﬁﬁémm
(20) for reoperge eam; I Y Af" ther co
receiving t%"%@?ﬁﬂF °E?é‘§?ﬁ§‘s har acterﬁzﬁm Ef ™ 7) provided
bet ween sai 'aa ° htb i
n An optical head device asclaimedi ced
cal means ( arg f:hgm3 ?S Salin clalfis i azf%a plate
arranged to °p' % i

f
the |ight '5‘%3 ,ég gﬁeﬁﬁﬁ,sggo pear Jm&me" d'&na{ég%f'fﬁgﬂﬁﬁ’

nmeans (20) hot odet ect or neans (20) generate

astigmati s, ﬁ irf\@tg ngsﬂhanﬁameos £ VO §i GRHbptaR AGE dbVIcOEs B@ined IF SypRded-
opti cal m9 f% ng'iiaht eaieCONd 7. Angopt i GRllakiprndl empfisingathalcwavie prad (8) N
any Weced- optical nmeans (10) is arranged to pRpdédtetvebmsaid first$5) andigpoaridd1QYs
further GONRK éphitalBbad dévite bs d@ved IPbigling firi ght  beawpticalomsassai d conver gi ng neans
(9) and to thercd@prising tird abtichl inedneidyprovidded] first optical neans (5) cause the
optical pat betlengiidseband bjtical pleats(idpindsdibr and sai d obj ective | ens neans
(6). nmeans pld@)jetedtor means@20) fohdividingone oftbey at4d Byantansprieheg | | ght beans to be
| ongert han tvﬂn&epaca‘tedﬂlbl'ebm&msﬂdsemdeﬁucal head device as clainmed in an

preced- sepmla!e&: (dgn::eh@ wg ‘!':'gaeﬂa%n 1. ;géi‘;g%OK°Pf9°'itgF‘H pHigche "ah 0
further co prg cigert; g gal ro
agd second dfzrtrqg\ﬂmglﬂq ﬁhegﬂxerﬁ@aate& FZ: epasvl:l wﬁg%‘;raéufgﬂaimeﬁ m?('% das
optical mea m"f"!?@l“%l"f“%?"ﬁ'ﬁ"ﬁ?ﬁrd opt i €al e(lgh“ttep{]g“ % q.u?ﬁ:ﬁ?ﬁﬁfir}us-
sai d second o ttlcgﬁ?mans “ndcla'?}%' d E\hOt od tﬂ? &Hﬁﬁ} ;
e tWOK% m&me | H ke, 8dR0d8s
gﬁ :)&Eﬁisa‘rh L%F:&uenémttel (1) ein

Opti sches Q E IY Hgahrg sep ggﬁ sYichtbinaélgAd; on sai d
phot odet ectgigdﬁ ntge:ﬁgrs'o er \gfvte er gabe von?jbpfdﬂn,g&nm@n@% & erafel)icht-
and fortransmtting the ot her separated |ight bkl vdh denvKelHkata@iEtel(3) auf das op-

Auf nahneng day 8tical head dévice @8 adinédh B&imi2%r 8li r ect | y tisehe indiratimeinidhine(@)izu konvefgieren;
unfast: Lichtquellenmttel (1), umein Lightbflndels aus- 3. An optical
head device as clained in claim 2, usenden; wherein said third
optical means (11) is arranged KoI limatormttel (3), um zu bew rken, dal
das so that the optical path length of one of the two Lichtbindel von dem
Uchtquel lenmittel (1) ein divided light beans is |ongerthan thatof the
other 5s paralleles LichtbOndel wird; divided |Iight beam

oj ektivilnsenmttel (6), um das par aI I eI e L| cht- bf| ndeI von dem

di vi di ng
sai d second 5 '"safd'é °t'°a'm %



T 11+°C L M Smsie optischardsmebsks). die 2w smenlllllllliiﬂﬂzllllllllllllllll
teilt ist, wobel” die ersten und zweiten lichtenp- matormittel (*3) unH dtm?

Cbj ekt i vi | ggany l‘ietnﬁiltﬂgg)die I\ﬂ%ﬁ@(ﬂ#ﬁoﬂﬁbSChm t Lighe 6 W3 dﬁéﬁfs% }gf‘fvﬂa Hromp-
vor geser‘enmﬁo ol ['yiﬂn hiiRdl (g chen Uffangenden h@in@
des %St N vérhdsbiieR SiRd, B e Von WW'AUH‘ (7) zurdah@wk&ms nﬁtedegb.edaﬁ prahgen-
_den schnh medidn? )7) $6rkkEtrdhtie EibhtStRdel ZVWei  parden Abbchritts (P18 defkr6uht zuwa.dzwe. par-
al kefeRéktidrd; uktngs! i ni en des zweiten i dnalaﬂnﬁmamueneuawwen lichtempfang-
ref | ekt i er feinén rbflektidrioh Lictdistindedgeginitt : : andenAbddbnitthi(1i4)is6 (114) 1st.
zwei t en optwsalteineptisdhbr Migel (1004 Trannurigememung ei nes LI cht bf | ndel s, um zwei
Li cht bf | ndélehtiindels, zm@ge hichtbindel @pereaugéres  Kopg edntischesiinfosraTactuArisprdsh 4di e
opti sch zudieeptisdezueljideraskreuzbpdiaisipriiest, t si nd, In |dem cierrerster lickterpfangende Abschnitt
| i cht enpf awglkehdie 2xpisgeivennten Lighibindeldmewey weto get r(ét3hdasvon Jetawsiten eetischen Mitigh(10)
10 (113) aedichesrn dlealpishadiontun exschtetelndn M { t ol suggpgsberstnd (dasditte ontigchg iMittel (1)
gl ei che R EM%P%P%P‘PEW‘MMEF“%\’B%‘Egebene lﬂ‘!ﬂ’h'ﬂé%“dﬂr‘?“f’?"e Q?HP“'%% rishtbfindele |
(11) und uftders fiMdior best i nr.nt en. Abst and v @fPfapat und der, gende Ab-
andere get F( ﬁlp%an\Jzttelr‘?)m htbgﬁ{ggp kﬂ"et rennt t(114) die zwe geteilten Ichtbundel emp-
enpf angt, U '@e rm:tW? e ljic end® Ab | We '"%@Fas scﬁgen
Li cht b | ndgF Jif; qu ertianr o tﬁ%‘iﬁfe zvel dﬁﬁ j el chd & HRies
ver gi eren; &q
wur den, i ngeg eﬁinﬁl I g ng prm tteI %6‘5’6 um ] ewel I S zwel
getrenn- bk Eekiopbdh loR¥EHb L iin ZWe' %erb;{ilﬁhbsslﬁdib?ggrﬁ@ fack-bifbth BétRebrgé-
enpf angen; b@lﬁd%qbn@@isﬁnmas Fotodeteldmrﬁ.&ér (10) mHehdeRhspitiaie, dri tten opti sc
M t\edl s zeiaRéelegtistadie zwei Lichtbindel von dem das ferner ein zusﬁtﬂicﬁe%h}:ﬂséh@ VLRI @7)' t
wur de. des zkera sptigtherMittel {(108iu eriplangdr i@ egt | Stumf4R€ day GWischaiderh awbiRA optischen
opti schen Waszweite dplische Miftél ¢l0) dusdelegt istjdakit - 20  Mittel (30} ursl Gl Fotisdetdkipeniitdl (20
ei nem der Uichtbinde eron derh ikdadergeneniitieh (8 zg)i ezsen, gesshbroistouheiudiewidenmind éimds der zwei
hendenAns p trenmieeynd 2w bewirken, d4B3fje optischpeWeggt | st, detrenntee |Lichtbiridellvfoh e |zweiten ogtirm
des f er ner laagearuzgm otedetakiomajttal (20} vophipem M t t e|  (sthep W@)memwumthenp avkeaugte |
(10) zu enpercavgiartrenniay konvergepten biehtblndel zwi schen dem zwel ten optischen des
zwei te opt 59%‘1'1@‘%%@(‘%Y°“@$‘U)’"‘&[P§@8‘I’@QP"I et, deLrtinghes *@ﬁgeffbuachlﬁ'ﬂefﬁié?hw"he’ge'
Fot odet ekt KHergentan LFEB‘)"“\‘Jor _Li cht bundel ®von deRIeRAMPEIRT RN i t t b
25 gesehen i st m . zu, bewi rken dae ei nes der zqﬂéfe"“f"reé‘ﬁ 'l'?‘”ﬂ'ﬁ'ﬂ?'aitﬁ("ﬁ %Qﬁ

daB di e DpOPELH ’at"ach n,Li chtbi | g %}?#3 "t‘*&%@ )“"d
hange zu dgﬁf%'B? emzwe‘lig‘ P'fichen |tttj on ei ner mOb‘e ipspnng "8 nen
Astigmati efiS |t .FJ‘”tS” 80 p‘ﬁécﬂ EaQﬁQ én'i‘ﬁé’r'vo.]haﬂaer
ist als jepa e)ﬁ r‘;a@n rﬁ nach el

der vor her dém iﬂel 4 | fernere eHa Ilenplatte (55 ¥ die
Ansprfuchebu.ﬂaau eﬁ‘Jnnﬁé t.emklﬁ &swl atte ( brstah §5) tnd SWitdrS@0)Spt-
Kopf ger at  pafittel Binfdfied, dnd um das andere ge- ZW S WltW&&IBIth opt i SC en
Mttal (5) trbiingh L ﬁuﬁdarzn%nm.agridardirama fptische Mttel (11), die dem

oj | Vi | asaupenfantel (6) vorgesehen Ist. zw schen dem zweiten optischen

Mttel (10) und dem Fot odeektornmtt el (20) Reoangizativen sind, 35 8.
Opt i sches Kiplstitpe Kopfgend odchdnspaweh @er vor herge- um ei nes der zwei getrenntan
Li cht bf | ndiaidem das dritte optissheriitiel (18)sopustéleghe, defh Dinppsitifide et dptigieanurivhregistrer 6ticy)
in zwei Liighidak diegptischiecWegldnge vanceinanl dene| 45enpl derreduitenar vei¢ eptiaue unp dnfasmatin surz
teilen, di evehestailtenHichtblindel dngerainjenodiesak- zwi sdanéyliey WFE?T"%“W'%CP“P‘!""
zvvel ten (16‘3’9'11%%4"‘9" {-'QF‘?F‘"?Q'%!F‘ (20) el nfal | en, (fadeti®: o somprrad; o schen
Mttel vor esehen trennte L| bundel zu tr’dﬁs'ﬁ"?yf"f (2 'ﬁa"t o‘fer'B'R‘f”e

40 dar aLﬂ‘ IKprg tisches KU un
in demjasdg'l F° é%;ﬁ‘ 5%)3? g@gel egt m° ':é% ‘f°"'5'8t° r@f fhms
he

erst n nerl u lumineux rovena nt dudit
opti que pog m% s ﬁc% d"é‘.?a' di e opt i amg&c,w%g bl
t e Sﬂjecﬂfp

rune |nformat Py indl
Ll cht bf nd& ! h@n,geage 9@5 (d nmge. un milieu qem.qanﬁkﬁtm
optique, eherdinkAh b JlA fitte SERdi il ek gt bf | nde|f§ire'o% ergersurledltmlheu (7)den
celul-ci, Qikite GEHIEMpRIAGENds AHQ:hl'iﬁ?)(ﬂﬁ fial T ormant  sqjbi@Rer Bptigleib@f tischau lumineux
Opti sches #ap{@&d, hiabydamdnt, Avaﬁwn%jade% epder 3, paralléle provi@AUAt duBitFRdybr (8) fothant
fai sceau | lang2weidkpardidlerdinienin heiAbohhinslgt ekt or ni t t el cofidétpuraus ei nern 50 -
un noyen (3) formant colli mabeur pourane-_ Substrat und ersten (113) und
zweiten (114) auf ner ledit fal steau | uni neux provenant dudit dem
Substrat angeordneten |ichtanpfangenden nmoyen (1) foneant
source de lunibre A de- Abschnitten zusammengesetzt ist, wobel der er-
venir un fal sceau |um neux parallele, ate |ichtenpfangende Abschnitt (113)
entl ang ei - - un noyen (6) formant lentille d objectif pour ner Linie
in zwei Abschnitte geatilt Iet und der 55 faire converger sur ledit



17 EP 0 379 363 Bl |
" un premr moyen omtidue (5) pl msommbeser  (20) et wmmnmtmnuluuun

substrat et de premere ledit noyen formant collinmateur (3) :et *I edlt'-

et seconds (1 ot~ do la u e e premidre
d’ Obj ectif (6)1;%69‘% ﬁj,l,tag% Eg &%ﬁs sur Irrg %J% L% ?d fogqf re

by p

r ef l&u’ chir |e frlyssadntiditiilea@bcti @MMYE Par ?’lldn‘iﬁbsfrﬁqm bridiiafe€
la 1o ire et qgeckil 1¥ fatscéal diminel fehvdys gaf) d' enr El‘tﬁ?ﬁ@)@?&mﬂigﬁ deflal Rmisfelstant divi-
see | e |ong d'ieMm it @y @enntgistiémbnit gpadue) etS 81 | acEsb @ longdfand Ko 61 deilR pdrids ot Rdild

| umi neux r ef | amliajeryel faiscamCiomiéux peidéhi Gui ( 114) desetongepiirtieqMayige foceptidhtelld Imisre
conportb: comporte: Coompresantdatix idgions (11e4) 1 BIbpdoqtlchdta,
114b) dont cha- unmecomyanyeh sptiguer{1®piut gfie ( 10) ooE estdivisée en trois paniies rlarg de deux
di vi see en troi papeunfaieceay lgmineuxpt preduifeux par erligees paalidiasclasditbspremiéng et edconde
produire | i geux fajsgeatix|lumineyx & pelarigations (9r eni nediesde réeaptionale laderiare Staninirséasx
| umi neux A pol aPPlisiesrejspe lunper raqsaﬁllaetse de ri cemetqﬂhsoaeqqeéelbnﬁﬂeywyoueéaﬂtepre-
pl acees opti que'eéi"ﬁldg%faFe%W‘ lpeyx 88p70 1 t al ' autmpitre partin(113) e wcaption ds lajumitre gst
li gne de divisi & é(S’é‘ F'ﬁQfF E‘e"t [d@isdet s deux W@PW@'&W“P‘WH@G&P plgs de di-
mnre partie (1 3—5' a’&%‘ de| umi br e\ d? s@teéi"a?ﬂ‘*r’erf'?ﬁ1&é§°fé°ept'°"
sensi bl enent dand-pguneds g gﬂ'} §1| r e®®aux d’&ﬁJ Bnes paralliles de di
nvergence pDUI’

mene direction’ %E gﬁndi({a Iu(?nnex ance of Id%%' itq%ek op;nque ﬂéevr d?cattone

(114) de recept |u99, d,te p,.e de ré-
umi bre. un oY Ggoftes &H\Ye‘ﬁ{e&e&% aupour fal fc‘épda n- RikEdda lu-

| um neux, et lumhewldepdtess| i T de tWe optique, SHPé &so&ﬁh(o% Ecﬂﬁdy@ﬁ'opﬂ&he
moyen phot odet egiradiisd &0ks B@Yiedif Royen de 4. dango)le frh\Rtse Iéul itloRisMb FBYEH dptique
partte (113) de cérergéiey (B) bst URSAIE éuk RETENT deux4),2k REiRdonde partie ($13)dd Beplibh

| a |um ere recolkbnvbrgéris faisceblumBauxuérisetii - | UM RIS UBURIGHR AécBibles deux faisceaux lumineux
20 neux Se paredit prerientoyén aptiqlie (55,&dibNd NDY € rdivisps dblbkies pardivisivh @i detik 2 IRitle AGdit
guo | edit nDyenmgyen photodéteCtbir) (203 bsttispoer s | edittoisidme Inwydnaptiguey(@1) dupiréntiardals-
conver gence (9) pesrecevoiriesyiewplaisceaibalumic ( 11)ceacuminawti dspars proeanee dodit decand
(114) de recept newx ewrprevetance |dudif seepodau | umi menyen aptique ¢1Ohi de la lumire
regoit | es deuxmoygnsenrtigyex (1019t fediyseqond | edit premni er noyen optique (5),

ledit diviss oPfCaRgrtiaselO)epidispesepoussé- deux A |Disppakif dej@igioptignpsalon Fune quelconque
phot odi t ect sur %’B’)‘efé@‘iea‘ﬂi'@'ﬂﬂ%‘é" prougnan; r oY0s e slemprjebrentas rovarrications, comprenant en
premier fals- p&% 9 °°F"€§°EP€15?<) °Fa| sceau>?"1"‘h‘fﬁm°ye" optiqua sypplémptalre (17) pla-
separe provenan

alrgy am lp%@g pr ovenar?é ?ﬁlt ecg%laz}'gn optique (10) et ledit
noyen opti que (

b%l,u Ismx et Iedllﬁg " rg:‘ &%Eﬁ'@”g@
est dibpose pouoc?n ents sé raago%t tert opt uon@i?r(nHl que( u|r
parer le faisce i;ff i (%
revendi cati ons, c&,g en ce u |t m)yen gonvergence (9) et

outre un noyen opthue suppl imentaire (17) pl q,-spgﬁhg@wgg iglSselon PEHd GiMicoRdbe
trajet opt bEpitif de 8 oftidlid SuidntslielendiBfiomd MOYEN qePfrbdbthtds vdndithtidns, Ebrhprenant en

j usgQu' au NMpYeoRpranuAf Mbuire G Woiieneabyen op- 40 ITDYtfe B Rk derhiRde16) plaeda brtRdatit
amener | ' utiqud @13) griasiéntde ledifsedéhd mid@n)sptiqde SCeaux |prbifiied Mbyen optique (5) etledit moyen formant
deuxf ai sce¢0pdtladit nayaxshepditertegr(R0)powddiviennent  C dentikerdpbjetts (8).epar es soi t - pl us
gr ande 3ser I'drudest dege Gatsochuxiyninewopiparésie (20) A produire de quo cell o de

| " aut re f abrovosn duditrseenad moyen dptigue {10y emt i Sne8. @ispesdif dethle optigpeselon I'uhe quelconque
Di sposi ti f dessfaisceayx lumineuyaul arivantaéparément (el c o dgrirFéc@deniBls sqyeriications, demprertact en
opti que sofuleditreoyernpeteditectous () etpestansr ecedent @utre npdams demi-onde 8) plecheenteniant
en 1, conpMelifahautrefaisgepulumingx $6pesp giiamie npyen djts premier (5)6tsepend ({9kmeyansoptiques.
deni - onde ("’.L‘B’?m*’&&’é‘é"%?'re ledit tique (11) place entre ledit second noyen

opt i que , p em . 0 t | edi t royenformant (10) et ledit noyen
phot odltec gff:k\(al'lare g‘fﬁ% e 8 objectif (6). ser |'un des deux

f al sceaux "e l'gfg?& Judit second noyen optique (10) en

8. Disposi I ue . une quel conque deuxfal sceaux | um neux
qui arrive ; @d?%ﬂ&que lod §t ,g&htgent es revendi cati ons, conprenant en
surl edit m)Mﬁ,metp( isgdet ect bur St poygtrans- outre une | ame dem -onde

(8) placee entre les- nettre | autre fai sceau | um neux separe qui arri-

di ts pram Pkpdsitih detbte SHtIGGSEION I vertideties Opti ques. ve directenment sur

cel ul -ci. 3ou Bidamoequel bdittheoyén/ ghotdpétécttue Sol on | a revendi cation sO 2, dans
| equel ledit troisibnme noyen optique (1 estdi spose detelle sorts quo |a

| ongueurdu trajet optique de |'un des deux faisceaux |um neux dl- vises eat
pl us grande quo celle de |"autrefal sceau | um neux divi se.

5C 4. Dibpositif de tete optique selon |la revendication 2 ou 3, dans | equel
| edit noyen photoditecteur 10



