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Mul ti-spot detector arrangenent for nulti-|layer record
carriers The present invention relates to a detector
wa@eeoangsnment , an optical pickup device and a dpCT/IBRG05/054209
device for multi-layer recordjcarriers, such as a
dual -l ayer optical disc. Optically recordable record
Multiapbt detcctdariangemdm forafultidaydreccor@tariggner al |y known
and are used in recordi ng apparatus which record data
on the information carrier by neans of a radiation
beam e.g., a |laser beam The radiation beamis
focused on a recording |ayer on the infornmation
carrier. In the case of an adequate radi ati on beam
intensity or radiation power, the optical properties
of the recording |layer at the |ocation of the foca
Spot W irhe GRAGA %veﬁﬁoﬁré’leﬁ@suﬂota Rhectd atfan e, kan' (ﬁ)tlcal pickup
produced in the recording |ayer. By varying th
devicaahdaa duvinpdevicé foramdiitlayer aecoud cagriersofuchmas & sluzddalydn @ptical disc.

fornmed | rec ing | ayer.. The .recorded pattern

Lot o1 OBt Rt fboriiShiors 47 bR Shsf 4r€ blnerally
knowa aAPhRused inSrd6drdiig pPirafis WhicH ReSHIRR ¢ the inFbhBdtiodRarrier by

carrier_are the CD-R (Conpact Disc Recordabl e) or

meagpriRwadatiop deamy-&ca ReortepabThy ragiationdems focpﬂdg}nt gecording
. | t |
laye%)/ ?%121}% %)%él%lg'n %gﬁ e g@g rcgs)geeo(%z?g 6‘51% ?e r%%i%gm?ygﬁﬁ ntensRy or

radistmqiosa)] the bptical pRpeiss 6Athe iré€dosding lﬁy@f #rahé Batidr (Bﬂ th¢ focal spot
i have been introduced whjch conprise a plurality of
will ghangepsaigsylhelovhigh p apark is preé'eﬁeéu% theirggading lavﬁé By varying the
radlétﬁ)ﬁod'eq}nrigtehﬁ%ﬁ 'éﬁ)a e DY b d ih M LFeBB i Nayer. The
l'ers can -be a read-on or recor dable (1. e.
recovdadtpattmnme)ltaarsdhmdata eonba teadnided hymﬂed farah Exempled iofiguch an

opticaly Srsasib STt in Cekie He the CDIR (ESBes sk Rycprisple) or CD-RW

(Corfrlﬁgdﬂ PR EDStabRbAhE @V@ﬁ@mlgﬁalt%sdtﬁé ﬁYs%'ﬁecBﬁﬁQfe?bﬁﬁe related
| ayer. The recording apparatuis use a high Nuneri cal

DVD(pErture (NA). Oning to this high NA the dianeter of
| ayer o i OBFedX B0 TheoBre O5BH28" Sirch {ErdEBHREE iBfprmation
carrRRAMfG@adlion chAfRey hdve BBén Meradect which EdiBpriseGQI6kaRE of superposed
| ayer to be inscribed (internediate |ayers) is
inforaatigarairecpedipg layetse Thoneecardingslgyers of suchinaultitlpger information carriers
can B@{)Fyf‘eag)éngfaqd%?’ rL&’? b.l%)& %n%vﬁ# 61{1:% ngcﬁ(%:ﬂg%m%ie t&i}? Eatch

recoptingllager 1ﬁaarrhs1t1Llayérr@ﬁeallyajéemﬂablé\mﬁbmlomroadm lcmgbérms&ﬂoed
in the recording | ayer to be inscribed i s possilble.

separgigly byfpcusing the Eagiation hsamoadhe levankrererdinednyry: Thewparding
appdtaik 08 Phidh NARERPRINRED (AT OB 36 i Figh RV the diameter of the

radiation beam at the location of the recording layers situated between the source of the

—

radiation beam (e.g., laser light source) and the recording layer to be inscribed (intermediate
layers) is comparatively large. As a result of this, the intensity of the laser beam at the
location of the intermediate layers will be of inadequate intensity to produce marks in these
layers, whereas producing marks in the recording layer to be inscribed is possible. Also, at
the location of each of the recording layers having a distance between the respective layer
and the radiation source which is larger than the distance between the recording layer to be
inscribed and the radiation source, the intensity of the radiation beam is inadequate to

produce marks in these layers owing to the comparatively large diameter of the beam. In case
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and the radiation source which is |arger than the

di stance between the recording |ayer to be inscribed
W@rwenbs74 adi at i on source, the intensity of theCT/IB2005/054209

radi ati on beamis inadequate Ho produce marks in these

| ayers ow ng to the conparatively |arge dianeter of

ofe gh-.e dietdager bpticxhd80fa s beﬂndslﬁicuéeﬂ}(mrompi)ie@ ahd d kpeer distance to
aser beamis focused on one |layer and a sp

the Qih%rtlw?é &s ¢hosemlargeranengh aﬁé\suqegeleabéfs@ﬁdq% o éa%‘ﬁé@éj#uﬁ]olayer
ensure fglle b gILo%?ﬂ MUt 1n%]}m§(ﬁgl!3at egﬁ Sinflble ﬁl?éff%d they have

However, alt e I nterne ayers cannot
influenscor fhe dadiativeybdaay & parf dfithe caeha:lmnﬂaham rvaﬁlbatreﬂmtetale ehffused and

rt . of the radjati eam fl egt ed,
abscob iy B8 inti e iR 59 T I FemHinder o URe S8 Hegpequantifigd by the
trandrRRRS A ESLLHOnd %1 B@Qh@s‘rﬂlﬁéﬂ Qfﬁfé\mﬁﬁﬁéﬁlﬁé 'laeygrsb Yhé Hﬁﬁmtude of the

transm ssi on coe fici ent, be transm t'ted
trangmnitted parti depeads alyﬁxe@ptlﬂi@rmmstqfdbe mtermhélaterlamsn tted

art depe the. o ca roperties ,of the

ot er o itk 1 RRYRR o R GbRI B aende S phepgpt crossalk
The fhgﬁtmeﬂb&e@ﬁ@ﬁfﬁhé Bt MEREE TaferG) MREEREs &ith H1sd BHE reflddfed from the

l1rght reflected fromthe out-of-focus |ayer(s

in-facus tayee dhis logdsHo aHiangq pattern ivftherefleeted ﬂlem The p;«zﬁe fob s fringe

paPIE] ol SEALP sl BIRCRI L LS S5 Bl

resubt$ niahﬁplﬁ@del miatlsﬁmehe d&éad&n’mfb@w ﬁtedudnhfeS bavabeadidquercies above
the | aser and results in anplitude variations
servg papdygidthss Ié'dftr@ﬁma]t ontisal reerdingsystems.shis fenggpaiern due to the

cohefrélﬁ (&%Fﬁirk:%l B'?sn %o 36%Y th A8 B?ﬂ? gﬁl??’ng Ié'éhlﬁ’lrt?a?:idn Rlonal atmd the focus

tica g systens, atter
tracklhg s1gn:tleespn¢1a1¢y ms:mseabkncgparmt aligxmemt)ofmhe spotion thchéetector and in

.1 t i d the f
the E8iop Netiatidng ok e 136 gt PRiehieesc I8l 8 inSittich Mier.of °
al i gnmefrhisabideRen&BRl iPhetPPeradRt Sfd REus ﬂlﬂhﬂgrklér%f‘s due to the

envel op variations of the HF signal, which may lead to
cohdreng rcmsteﬂt Ipadstte increased disgpationge tiesr actustor foctherrep durlng writing as

r adi andf s trackin nal s.due t e Cco ent
well g8 it 359 i S TR PR ARl gR Ll T RO RRE 1R e o
wavél@ﬁgtﬁbﬁéngeﬁ B4 funtib® btethpeiafife WF bétivaen Asitd\ald reé’dSoperatlons the

readlgé and radial errors during witing as well

local magnitnge and pplrityfdhe radinl croemeyp change i prg driveHan g@@eats drives)
ofth%rg&)'?{%ér?@ of tenperature or between wite and read
eratrons, the local magnitude and polarity of the

r adl al Aﬂtholligh‘m),hemhaﬁgﬁtam camnbe tiduved Kyousinped 1ae@which emits a
drives) of the reconUecarrl er. Al though cohere

Wide RS %8 b &qdutatior of Bip lassr Agring Teadise. VY eﬁareqﬂhp@nt
cros&aiil et Qﬁg L& vEille. Qddlﬂ):nzﬂ?dﬂ had b rQéolghf}Ed gl?a? E&herent

uring readi ng, very clear erent cross ects
crossthlkl dffecsmes moxd \gsiblean dAalelaydraisel o PVIDH+R teshiidegy when compared
to DV\% ﬁ%ﬁ/[ fec 31*3%: 'ﬁl?sh 1esrcgused by smaller modulation values on DVD+R media,

and the fact that PP tracking instead of differential phase detection (DPD) tracking has to be

used in the writing system. By switching to DPD tracking, the noise in the radial tracking
signal is reduced during the reading process. In PP tracking, the signals obtained from radial
detector halves are subtracted, while in DPD tracking, diagonal quadrant segments are

summed in pairs and the resulting diagonal signals are compared in phase.
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crosstalk effects are nore visible in dual-Ilayer discs
of DVD+R technol ogy when conpared to DvVD- ROM
wo ewbalodyy. This is caused by smal |l er nodul at PGRIB2005/054209
val ues on DVD+R nedia, and thg fact that PP tracking
instead of differential phase detection (DPD) tracking
has to U8 3)$230632ndidiesevan bptixgl fickiie deviddyfos winiuttHlf@r te@ording
DPD tracking, the noise in the radial tracking si gnal
medjugn, vihi e eRPfiSes A G-PRbdstecten systepy havingsa mpin-bepm regeiking gnember
' . I : Lalq Iy Al §
and BT o) SROAF S AT BUR Sl LA T 0 DBL R BT YR Hefar fom
the maigrheaimseariving urembdr amd loaated atopuditione suchsthhttionigterference is caused

..dj agonal signals,are conpared,i hase. US 5,923, 632
withdhe Biagueearitiiaed Bam & Eleryserb oG SenaliqrhEs By of the
multi-SHRE B 1 18861 ¥R oMUagﬁcEWv'i&Q§ fiithdr ?rfé)g?deg%&iﬁpé @ﬁ’i;raction

_syst em | QVI ng a mnmal n- e_am recel V|_ng nme > and firs
grating dorsdividing the Hightdwam enaitted frongthenbighteroyrediisto dbree septarage beams

com AR5 B30 B0 o RAE B RN lror s et
baseld e deBdclBf EeshB ffoMERAnAh-bBarh fﬂ&:_e[’(&ﬁ?n@fh@@?, afd h @at18fg error is
froman unfocused i nformati on signal storage |ayer of

detegtnd baseron.deteptien taselilomahae frst anchsecest siderbeam eqeafying members.
device is further provided with a diffraction grating
for dividing the |ight beamemtted fromthe |ight
source into three separate beans conposed of the nain

beam and the first and second side-beans. A focusing
error i §igjen epedef thesreseghinyeptiandemroide @ imrroysdsiptecter

conf R RESEr 1109 A0Sl S RS0 gy
second Fhuebpetinackieedd/byngdetectbearsangémentsas ahuirold sxdlaiof 1, by a

..th resent. invention to, provide an.i nprqved detectar

PickyR PGP BIF5 SIS Bt B HEHInG GO P BT megr SR Cor
coheren P\c@(ﬁrﬁﬁ%ﬁa@ b Kefedidr BonRPRI0RSS Brdpodddl WhithisBfprelses
achi eved by a detector arrangenent as clainmed in claim

disturbing e ffgctp o€ kelsrend viassalkdyolsinigms deastiwsl thieerspot sysigmisiong of which
rivi evice as clainmed in claimé6. Accordingl a .
can bk 1 ORI s enb A e oxPeries® s B piRatioE pgitielernd signats
Besidestedidihg) eocatihg ahs tradkisess,the propdsddalekechyt cofififi@atidn also
| east two three-spot systens one of which can be used

allowpto rededespager dayes thigkaess hehweantibe bforaration dayersrpiiee myltilayer

.Lacking error signals. Besides reducing focusing
recogdrjléar{lélgcki ng errors, the proposed detector

conf i guTh¢ sexoné kide-bahrh derciod meatk ity sprapide foayquadrant detector
t hi ckness, betag%en the information |layers of the ) )
elemenisifpr phigigme atogpsereorsignal, Wherrdn theserrpddirerictqsmangd distance is

largSh&FHE Tir DR T Rth el ATRArlcs CTHR:y, FILASERBL sigli&hUiso be obtained

from the second side-beam detector means, so that coherent crosstalk effects can be cancelled

in the focus error signal.

Furthermore, the first side-beam detector means may comprise two half
detector elements for obtaining a push-pull tracking error signal. Thereby, the tracking error
detection system can be adapted for optimized crosstalk suppression.

The beam splitting means may comprise a diffraction grating. The diffraction
grating allows precise separation of the radiation beam into the main beam and the first two

of four side beams with small space requirements.
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el ements for obtaining a focus error signal, wherein
the second predeterm ned distance is larger than the

wo poospepredet er mi ned di stance. Thereby, focus BCT/B2005/054209
signal s can al so be obtained fyromthe second side-beam
detector neans, so that coherent crosstal k effects can
be cancgl thedrivingtdeeick ohiel Beai kglitting gieahs mbybé Hdipeadrt6 generate the
the first side-beam detector means, may conprise two

first pajr of gide-beprgs undes ﬁ:e‘ixs@rﬂﬁtew% qagl@gmgl fsSRY¢! fLthe main beam, and

to gd e?a%(fh@%e&{nﬁ?alr%f gﬂ@' f £ nt? E&d&t@ﬁﬁllﬁb@ Cg% GAth respect to the
etection syst en1can apteg optimze

mairc bexns (Thiikal bwsmeparste @nntrdlhff chwsstaiksfot thettrackingspstemang the focus

NC TR IO T R e,
betvs;é%ﬁ‘ e ﬁ}EPpatnh@f SR BLaRR 2N ;M bhiRDehinloF tsu‘tSs\f\&ﬁltiQﬁy L&¥Tor Shkantially

beans w th small space requirenents.In the driving
an infegerr owiltiplh of theandistin wavelengtieafitbe matim saupt and the)second

nerate the fi,r f side- under a fjirs
preddERT IR Fnd R o e e ieB i, Shrall et e hefiveRn bl Rband pair of
sideibRaifi§ BRI the @ndif Bedie 6 P§\fbsPAtiAllyohal Sthe eadifRbw AlelhgEsr@iBstantially
predeterm ned angle with respect to the main beam

an 0¢¢h muyltiple efbalE g sadistioncwanelamigthy fThisrapsures thiat inghe fragking error
aeck b, S AREof BB AR e Y bl nphae

w1thdb§ﬁeeft6nhearhplﬁmeéﬂ’édﬁ of fherfRit pad of side-triathe.- lbﬁaﬁsnallyﬂjm the focus
the main beam of substantially zero or substantiall

errondeteiiop grytet he amplitude effgel andhe Mmainbeaphisdn éW@'PhaSSfW1¥h1@e
n r

ampliide BHEQ IR U of - BERRTEY IR UL RErAR Rtk can
therd:Hyebe&mpmesisep&Fﬁcmftlym de- beans and the mai n beam of

subst an t he radi ati on wayel ength or .

Subst anPIEFPYale Dt Sak En Pisety mRLPE 2GR g Feagrpishe first pai
of sM@-‘iS@aluﬁé"ﬁht dmaritr S0 B8 tHe§ Simfﬂ?%é betvebh @rdovBCkt d¥er g2t Prmation layer

detection system the i Tude effect of the coherent

of thermygltitlayex renord ¢rariem and mlra@ the s¢rioad painiof kide-bspag in & manner so

that 35 P P Ssrbr o s i el iR ikiof bt LR AR e
recod@irtiénide ef fect on the main beamis in anti-phase

with the anplitude effect of the second pair of
si de- beBwithermarg, doqys erreedeternypationtiaeans mayrhesevifed fogqalculating

a fo%ﬂ %Er%p XY Q?(Pﬁ% R I%ﬁ% %glqve%f ﬁ‘%rﬁ 't}?é;}dr[{ of Bcﬁg éal{'cﬁ'% lstol%ﬁamed from the

d 1o gener
pair bf Eébbnqb ﬁdé-beimfilleféetob arans froma \mmmfra ibmddirﬁir sighalyobtained from

npi hge between oves of target information | ayer
the rypneeleg eaDs; a4 Fravla%ﬁla%@mn@%aﬂoaﬂaﬁa% Iog enlehiating g fracking
erroS6¥ UbtrabRg 2 PdluS B Rl SRR tHebufh SEHHIRIng $Fror signals obtained from the

pair of the first side-beam detector means from a value of a tracking error signal obtained

from the main detector means. Thus, two three-spot systems can be built by using the main
beam detector means and the two pairs of side-beam detector means.

Additionally, calculating means may be provided for calculating a crosstalk
value by subtracting a value derived from the sum of output signals obtained from the pair of
second side-beam detector means from a value of an output signal obtained from the main
detector means. Hence, a measure for the magnitude of the coherent crosstalk on the output

HF-signal can be obtained. Furthermore, adjusting means may be provided for adjustment
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that they inpinge on respective groups of the target

information |ayer of the nulti-layer record carrier.
waenopleetonbr e, focus error determ nati on neans PEIIH2805/054209

provided for calculating a fogus error by adding a

val ue derived fromthe sumof focus error signals
basedhahdelstained Brokstalkpalve aall efeslomch 3 1daddue sighslif éled driving device.

neans froma_value of a focus error signal obtained
Theyepy, gy plaperigrintigas icihe putpbHE-signals qap he epriected piogompensated.

determ nati on nmeans for cal culating a tracking error

by subtracting a value derived fromthe sum of

tracking error signals obtained fromthe pair of the

first sjde-beam.detector neans fro val ue of .
t r acki nGNEPFRBSI {YSHEYN B BOHER derBiRes Rseron 4 RigfeEed gmbodiment
Wit 8 3188 ackdibdigra0Rls BVOHRES can be bui It by

usi ng the mai n beam det ector neans and the two pairs
of si deFigedshoes 2schomatie blosk dixgetim pba alckyp unithenording tgthe
rfne%ﬂs na %@_provided for calculating a crosstalk
PTeigyLy eénl?ﬂfﬁ‘? tracting a value derived fromthe sum of
out put  Figdnahswoshemase diagRmstif@cRaig pat diFREMO8k and resulting
. side-beam detector_ neans from a val ue of an out put
fringep dghadudayar vptcal disgs ande mai n det ect or neans. Hence, a
nmeasur exf 0 J r .
e ons B’ g RGPS Rl OF SRR pEASEIE blliment
In thedplewingothepestarrdbominrlipentwiitldd dessribadjinisdrmilectidiodithl a dfiving
the obtajned crosstal k val ue_and _envel ope of a readout .
devige fos 3 dugklayereonticaldisee surdnas @D VIPH{Bigik) Vegsatily Bise) dual-layer disc.
variations in the output HF-signals can be corrected
or conpensated. The present invention will now be
descri bed based on a preferred enbodi ment with

referenge to, t he agconmpanyi .drawi ngs.in which: Fig..,.
1 shove ! 5- 1 She¥Re ShERHE Rlagh BiASEHHR of 2 BickHR RIS fpriproviding
acce@onAIpper £kt infGmakish lyeeto ﬁH@Q%vV@%@Eéonﬁ'iﬂfonﬁat%iﬂ‘g?er L1ofa

schematic diagrans indi'cating path differences an
dualrlagerloptiea disci nges in a dual -1 ayer optical disc; and

Fig. 3 ows. a,detector. configuratjon accqrding.to.the .
pr o or r SH SRAsALPTHR &ioe Riar g Bt A e oty sforises o
lightsshagdi3Tee k. MdnhicHRIudRS ldsét) Sétving a§ @RAdESlidOgdbuYde] for @mitting a light
driving device for a dual-laéer optical disc, such as
)is

bearp. Inire paamydirestionsethe light seurce $ el &y arcoflimator fengso as to align
om G A8, SRS SRR ol AU ey B R Sbroviaa

whidhQetwed aga beme spkiee dodenafacingra imadm béamy end sile béands, and a subsequent

polarizing beam splitter 10 is provided to route light reflected from the dual-layer optical disc

onto a photo detector 20 which receives reflected light beams. A quarter wavelength plate 50
and an objective lens are provided between the polarizing beam splitter 10 and the dual-layer
optical disc in order to focus the light beams on one of the upper and lower information
layers LO and L1. Furthermore, the reflected light beams are condensed by a light condensing
lens and a subsequent cylindrical lens provided between the polarizing beam splitter 10 and
the photo detector 20 such that optical axes thereof are aligned to each other.

In particular, the diffused laser light beam emitted by the light source 30 is
collimated by the collimating lens and separated by the diffraction grating 40 into 0-order

light for the main beam and into +/-1-order light for auxiliary or side-beams.
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dual -l ayer optical disc. The optical pickup device
according to the preferred enbodi nent conprises a

wo p@hoemour ce 30, e.g. a seniconductor |aser, BEF/1B20¢5/054209
as a radiation source, for emgtting a |ight beam In
the beamdirection, the |light source 30 is followed by

a col l'i mmdldgaamespieﬁﬁred embbdigien) ivo pairs afside-béanishi@e generated
beamto each other. Furthernore, a diffraction

ht
at d‘@ie%ﬁ“F Argleso This aYORg arbievesh by fve dyicasated o seppiatd diffactipn gratings.

The L R SE AP irfo O REATHED Be b pRGRTBuo i beom plier 10

and canvieggeldibgtthe optfdablehesb 4y torbetrbdiatdd sdwdrdy 2 trackpd i thafirstl bssecond
ont 0 0 ctor 0 whi ¢ .ec refl ected
infofisan THEARD: L oG B cbal SE GG heraiesa Lt Sipm s passed

thro@é-H @ebb _Té@tﬂ/eeﬁﬁs M Eerltdr? Kﬁ&%@pzﬁﬁﬁdﬁeﬁﬁl &ﬁ@ctﬂﬂl‘t@frth@ pbIGrizing beam
beam splitter and the dual -1ayer optical "disc in

splitter ther light comstonsing kens land Hie dybiadmicadtens aed ohpinges anthe phetadetector
l,ower infor rnore, the

20 il or e i Sebstal L o SoRtines palyimedHedh

condensihg hgl@trtfeammi 1@seﬁug&egqﬁ@faied by |theﬂﬂ$}it galircé 80'fnay be

provi ded between the pol arizing beamsplitter 10 and

mOdPlﬁ@‘khYo’ﬂtndnH@tt@éﬁﬁfe Isfdmnlgtawwteo}wra@an axes t her eof

I
Taser | 1o spusREbeRbfipgi Hft B Eh and Bl pad 6iens
diffezeces Ublihﬁaéd by atrbfectioh bof thetlagegbéammat the dppa ﬁﬂbﬁhadmilyser LO
the diffraction gratln 40 into, O- order ﬁht for

duripg,p FeadeifAr Avife PRetation atithe lowes infpymationdayer 4y Pptical ya@rlengfhs SO

and §! QFe MO FATor ¥ BE4h Rgm! &)Qnénli‘sere%&&fﬁtr tﬁggﬁ%’%ﬁﬁfo’n I%WP L0 and at
Irs of side-beans are generated at erent angl’e

the ltﬁmsmlﬁxr;nahen tayhr BV, a-ds;ieytwdm Thetsagerpomiomof the pafleated deam

diffractjon gratin The |.aser separated into
compapeniaiiaisina TrerP B e obasbede i BERaLR e Dewper diagram.
ThesrihpésSlaudCarAMitu OV RE BRIt DEals R tRETIFCRnal %@fo%ﬁs?/tﬁx&ﬂng
beradlatedtowards a track of the first or secon
s1gna1n abﬂln@utp@hOf ‘réay dﬁte{i_@‘ 20.| Inghset dfezerhutdt of thy dualdpyarmtlcal disc, the

c. The ecte aser ean1 S d _throu
finggi 3 rTapEed SmReER FEpt BEREM-CaE e RH? Tnb Bherent
cros§t@lkl i€ &airdy deerrhifed E}ﬁfdeﬁtrzﬂg’nﬁg@ﬂil tE@hiiddie bf theipbérdhidgram of
condensi ng | ens and the lindrical |ens and inpinges

Fig. grandlee pyren foinges; acthe ﬂeftz@ ighd idess obthe wpprs dliagiram of Fig. 2. The

cohdhtf FSafiEet HouBhe fFikhlencl oo P ALk benbBf the o

infogmﬁo@elaﬁa@s héyndE1nivdad b shdmmwhara larpe wpadgﬁﬂﬁclﬁbﬂﬁﬂﬂ ddhrge
uring a wite er at.i n Fi g. ows dia

numereql ég?fF‘H@ 03A pf ﬁl@ @pB%ﬁ Sitem 2 %153 larsms%lﬁﬁy Headge mrore fringes

w1thqjefaf1€él§ @ﬁl%ﬁeroé%éf%{a!ﬂ?gffa‘x 1 ch & éf%ctme‘a'bpﬂf:altdﬁ% RS EMbRES ringes

he” upper ormation | aser
dlffers on the left and right parts, so that more fnnges contribute to crosstalk in the HF and

tracking signals.

Furthermore, the beam landing position on the detector elements of the
detector 20 has a major impact on tracking and focusing signals. In case of a beam landing
error, symmetry in the detector patterns of the individual detector elements is canceled and
amplitude variations or beats are caused in the HF tracking and focusing signals. The impact
of coherent crosstalk on the tracking system is dominated by beam landing rather than tilt. In

case of a three-spot PP tracking system, or a differential phase tracking system, coherent
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during a readout or wite operation at the | ower

information layer LI. Optical path |Iengths SO and S
wae@esbivom for the beam conponents refl ected aRCT/IB2005/054209

upper information layer LO ang at the |ower

information |layer LI, respectively. The superposition
crosSthlktif &ess @éttitrhl wiradh 6 Anipl Bsictslal @d@dtsvden the fwd MPRmation layers

pattern at_  the objective lens, as indicated in the

L0 and §d s bengdictahio farberreduged gelierenfgesstaliol i t ude
vari ati Sl I : :
B
introdetetcfioo theX0ocusl enrot aipnale by addiag ttwb taddifiondl siddthehml deyeetor elements

optical disc, the fringes are arranged synmmetrical
s AL U regpect R 0 AU b e SRR BB dfector 20,
Cr osst afly Bshéwd Bbdestst @Jﬂﬁgﬁfa@ioﬁ)&céd?&n%?%ﬁfe ea nféé(%‘ﬂlgbodiment

_in the mddle of the upper "di agram of . ]
withghe detedtor 2yarsl pracasking cwéuitraidor gangtating a deausgtrot signal gk p push-

pult S BTt & oh e ey B £ 85 GRUEn e B sfnompas crossalk

signAMEC icid B¢ R I fBNcInBvBIng théxibpelor amplitudad bf B2 IS BYMut signal of
that a | arge spacer thickness and a | arge nuneri cal

the pighaptdevice( NA) of the optical system are beneficial,
since t ' | [ P
i 1 er DB% 58 B8, B fyddrdie by abyiBls KD Yd-beagp pais e
four@idecheaindpmnstrieeyenerhtelirat thgdramli shfiverstOpwhidhecah &k tackiieekd by at least
right parts, so that nore fringes contribute ta .
one difffaction grating. Thes, pfivarsaot sysEw i gbingdaf\s an pxpmple,the pdditional
. $ . e
pair b GG Rhe S DAR odth (NGIDGrafFbRhala (e Br e
respéavesliffigeisorgratisg. The optisa path differeacn dfthelsatejliter spots,generated by
symmetry .in the detector tterns of the individual .
the (R8s G SEF-bfRR 1 oDt B S EA Sk OF SOl e lsdne
propRf al&! Br HeQachits §sbtd. T i whY, the 88MIiRGPBREaH AGHS Bired fringe
signals. The inpact of coherent crosstalk on the .
pattarn ahighmay he eidher isphiseronint anti-phasd withtheafridige gattern o€ the main
b than tilt. In case of a three-spot PP tracking system
@y a differential phase tracking system
coher enficthe Sisbékpot PP trRkhgdgttemBdMdiadd by e medimspot bhd e two
. spacer |ayer between the two information |ayers LO and
inner pateliterspatss theisatellitesrots arp ppsitierpddwiivessaspeyes on the surface of the
r; . rdi t e odl . .
lowdg ERARh 08 I fHadfe bt FEBAE SR HE BB spots are n
anti-phisiserwigh (e push-pyll sigail PP ctofitheadlglintbeamnaln thisdasd) @mfesulting tracking
detector el enents arranged symetrically wth, res;la)ect

errof YER & Prfdn fe HERYRCd WOtTasting) tBerdHe obemveh-get sigpgls P2g and PPb of
the e Fp U B BRGNP PR AR PR beiifrossc

pre e
follgwsocessing circuitry for generating a focus error
pp b3 o APyl | (1)

wherein y indicates a specific correction parameter which can be obtained based on
experimental results. To effectively cancel coherent crosstalk, the amplitude effect of the
coherent crosstalk on the main beam should be in phase with respect to the amplitude effect
of the satellite beams. Therefore, the path difference for the satellite beams should preferably
be either 0 or A, which denotes the wavelength of the laser beam. Of course, any integer

multiple of the wavelength A could be used as well. However, generally a zero phase
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tracki ng signal PP, and a coherent crosstal k signal
CC. Optionally, the coherent crosstal k signal CC can
wheooasew74 or controlling the envel ope or anpl i PCHEB2065/054209
the HF output signal of the pigckup device. Due to the
use of two additional side- beam detectors, two
diffesbribe-ibtha madaprastial choicd. lhis Beahs-ih AT e, a8 thebatellite spots should
generated at the beamsplitter 40, which can be
pref%rew&?@@swn%% clpsefefhe;maingPpt r action grating. Thus, a
five-spgi I%XIS{O%Q}I#G? A théoch cﬁdﬁﬁ@ipdr?oc%tﬁgstem an
addi tional palr e- beans can e generate ased
additiond] ithre¢- spn‘t(feauscsystmaompxd;posedeAcd:or@ﬂng toFig Bethe eemfeglratum of the

diffraction grating., The optic ath differen
detofife 24 §priee 20 el arapabear gyl 10re pliBa 2P and 20-3b
and & &RV BAMBINbdath AQSRGCI0-1 OTHeNR o ThRkeR sﬁl@%aﬁ%t&ﬁ)rs 20-2a and 20-

controll ed by selecting proper angles for the
2b amamsed ifrt wnsqatmg thelpush-pul signgls PPhend BPb) rlemeetl@mvshlbethe two

sjred tern either in
outeh RAE L SRRy 10-ShARLATHD Aol Jo EaBE itk A5 sidhats FEa
andFEbr}egiﬁ@melyn the three- spot PP t racki ng system
obtai ned by the main spot and the two inner satellite

spots, Bieilarde the m?e-bep@tdgteatoe 2ds ihei foensidschengpdetector 20-3a
and $ 99X GpfR: KPS G P bR b BES I, BahFased on

whicfhadwédtlbh eutpnoths fadus error sighals Piaasd RED ret gbﬁelfauﬁh‘l"hm‘trhcking side-
gnal PPc of the main beam In this case t he

beam é@tﬁpﬁorsq%j) 22 and3h2p ateradapted ipneanerate sighalpel t&@rh%%ftwr elements

t f |
B oy P R 5 o
combifed ¢d oltthia hatfideteator slmule,ntwvhlszah attematiee, ﬁ)eprmﬂéwdlaﬂs comprise
PP = PPc - g (PPa + PPb) (1) wherein g
OnlyltW8|h€Q5d§§eC5°r§ﬂfé%€inFq c correction paraneter which can be

obt ai ned shafehePm MEPE M BRhAlndiRS Pl)shﬁon &owh ?Qﬁé é‘iﬁ!ul’ar spot

cancel coherent crodstalk, the anplitude effect of the
on theodrtectortelemends 2l k2 2a, tzeezh;aommraosm wreindeenteradhsstbat

t.to .aml i tu effec fte atel | i
symBllrh of SRR U BT e PR e R Yo Y Bt bwever,
the B&ll8hd tdtRrde 1BstslR Retkels paEbesighilfiaritBy &dﬁdéﬁfby(ih@fngposed five spot

whi ch denotes the wavel ength of the | aser beam
systgfBur se, any integer nultiple of the wavel ength | coul d

be used .

phasedl {1 Sl%’ﬁ? pﬁe r?%%r%ﬁ%rﬁéﬁjf Jli%% ° %Iﬁents ()flll}1l|e sfocusmg
SysteTR Ay berbb}tmmdbasal oii thatfolldweing 2edtiont e spot s shoul d

p(r/ieferab ng positioned close to the nain spot.

™

2)
where A, B, C, and D represent detection outputs generated by the four quadrant detector
elements. The focus error signal FE is indicative of a defocusing degree of the light radiated
onto the surface of the inner information layer L1 of the dual-layer optical disc.
The overall focus error signal obtained by the three-spot focus error system
can now be obtained based on the following equation:
FE = FEc + v (FEa + FEb) 3)
The coherent crosstalk is cancelled when the amplitude effect of the main
beam is in anti-phase with the amplitude effect of the side-beams. Thus, the optical path
difference for the side-beams should preferably be A/2 or an odd multiple thereof. In case the

satellite spots of the side-beams are positioned on the grooves, an optical difference of the
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In order to cancel the effects on the focus channel or
focus system an additional three-spot focus systemis
wW@e@poswm According to Fig. 3, the confi gurat PCHIB05/054209
the detector 20 conprises foug satellite or side-beam
detectors 20-2a, 20-2b, 20-3a, and 20-3b and a central

distadice e thd egellictedpeatto theXBaih.spdiheh thedisc Bh@rld bt d63 aramtase of a
det ectors 20-2a and 20- 2b are used for generatl n

h
SpACBLIBHGTAI 167 RIS REEC IEX G |3 SRR BAHIONE k6 dhrer\hen the
satel?ff@sp%'t’st 46 1oehflg 1?8@@@1?&1% &dves %%éﬁ&%’]?gagg tﬁ%@)‘%ﬁ pdifdlfference

generating focus err si gna
of MBeshpeldthie takeyt . intBiancdunt fdrdhe ]blepermhmcb@dmeckegbs o6 theXdeiheams.

the foc si de- beam_det ctor a and_20-3b co i s
oo ColtBe ebEomens il OB S BATR FRE LAHBRLIE 16 tHgking ehannel

cang@gg(p@eggéasgsdfoggwgml ch detection output the focus error
signals FEa and FEb are generated. The tracking

2ns($+cde(b@)aﬂ%ket=dm ors 20-2a and 20-2b are adapted to 4
enerate s g al.s of two half detector elenents
whe%m gth

s, fenplrsdhe thidkressanf thessnage layes beyesn the unpernand ower glformatmn

1ayef§%(?£1{ﬂ1 ¢l RABRL thedbrittive rin(§é19¥[)A$ [Rn&LI e 0B cdl Datitifibfdnce to be
hal f detéctor elements. As an alternative, they nay

conslxtdrthhm thosaellsespotd are lovateldah betsietr ﬂtecgro@eemdt(sdenMes the
| cat in Fi t he beam | andi ng position (shown
anng;? f}ﬁé“@d*?eémséh‘lﬁérﬁéﬁe%‘i‘? e BagLbeEBt or el ements 20- 1,
20-2a, gty 4R- r@ﬁnre‘ﬂ%t £ c3hdreR Rosiik é‘a%@él%i%ﬂ in ﬁfé focus error

t hat syrmetry of detector output signals 1s broken
systctuanddlet%smnnamhejexrge$¢dmfollmeer the resulting

e crogst effects can be significantly
2ns(i ﬁé@i% @E lgi/gposed five spot system The out put ®)
si gnal g@ rédafds B! ﬁb&l}é%@ﬁé’iﬁt)néjﬁﬁ s a1k ReERALich, qlstt@ﬁe noted that

focusi ng syStem may be obtal ned based on the foll owm ng
the @qu@pwawiengEdepe(ndem v@Jues s@@estemfor(tﬁc) optival path difR;rerCes between

NS L R DT T —

A1th§hgﬂ Zix'l ﬁ@nées vhﬁ‘éﬂoﬁé‘%l\l Sc&hr aﬁnﬁﬁﬁlﬁ@dﬁ%ﬁé@gdﬂﬁﬁfeﬁ‘éd Qhlukd) @rosstalk
At radl ated onto the surface of e i nner

may| sﬁ desuppressed s/ pufficient extens. Theaglorea it enaydyet suffagiendjibbese
conf Rl g7 ot el obtained by the

based OFIaHiig theodddixignabthespsplot fitus detector configuration, a measure for
the magnitude of the coherent crosstalk CC on the HF-signal can be obtained as well, based
on the following expression:
CC=CAc—y(CAa+CAb) (6)
wherein CAa and CAb denote the respective values of the HF output signals of the outer
side-beam detector 20-3a and 20-3b, respectively, and CAc denotes the HF output signal of
the main detector 20-1. These HF signals are obtained as direct output signals of the quadrant
detector elements without any intermediate processing, e.g. as indicated by equation (2). This
coherent crosstalk signal CC can optionally be used to correct envelope variations in the HF-
signals due to the coherent crosstalk. For this coherent crosstalk signal CC a location of the
satellite spots of the pair of outer side-beams in the groove of the lower information layer L1,
as in the case of the main beam, is preferred.

The processing expressed by equations (1), (3) and (6) may be obtained by a

respective processing or computing element controlled by corresponding software routines,
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FE = FEc + g (FEa + FEb) (3) The coherent crosstalk is
cancel |l ed when the anplitude effect of the nmain beam

WO 2006/067M | - phase with the anplitude effect of PETEB2005/054209
si de-beans. Thus, the opticalpath difference for the
si de- beans should preferably be |/2 or an odd nultiple

or mial) &€ @bfaineldbaSaiseh dipalsiingl protedsinp @irbuity I Rig. 8] tHesel§stems or
are positiagned_on the grooves, an _optical difference

circys apgndicated Myeblocks 22¢ b 26 arhieh are @%@4 to pesformdheprogessing
exprp 84 1P Epialiind 13, 3 PRRER OfobB L kel BiREeging H1aRA99! 24, 26 may

be implemiented tak alsingfe Iﬁ‘Sﬁﬂsmr orlbemptitting e;lamelhtl drta@ir@mﬂignai tpeocessor. The

| ocat ed .i.n bet ween oves, a typi Si h.
outpR iR Of kOGP RRE FlEERt A, Jiheh BOTS hocanaricroniak tignal CC,
may%%éﬁ‘fo dofrol NEARPIRREE vaRBibA €irbiit 38 %v}ﬁé}gfnﬁﬁ bO&hin biM lklﬁer with

si de-beams. The requirenents for coherent crossta
autopmatic ghinatontweol (AGE)Hencticacioiasdo cmnm et cqmpf:nbaie enyslepsseagiations on

the 1 osPul SR of fR(aiskub 2R tb ang € glncip p spitbL FE Sl gne
HF Wpper and lower information layers LO and LI, n
denotes the refractive index, Di denotes the optical
path di ¥ ememew, @ deteciovenndigamiien forapickupdeyige @f ajdiss driving
dev GO T P RS B8 Je 51BN A o mcan

and tWepaisi of silieamanﬂemclt(ﬁrﬂleans tisposed @uioppodimetsides bf thehrdgir beam
crosstal k cancellation in the focus error system and
detegtoe mepnssare PEyYided fonuipresying swastalk offseis ohan xpgqmle, thpbtained

two fﬁrée-gfgt O%stér%(ca{n)bel dséd @(?)fo(gl‘%negtg)? ?fgﬂac,’ls o ele ﬁﬁckm%error signals,

ond crossta ron, it 1s
whereir m:delhtm&spolslman ab ovmrollzd ¢d bangtddaderpe friteetpatterneither in-phase or

for, the tic ath d| ferences hetwe
anti G SBUL b i B der 0B PairrdusPoRpHoBuBE AN Brcking errors,
the dH8¢€ %n%%dré YurfhRY 8114w tB%(![(R:E sPARF1a§8l thickfbsshough, in
practice, variations will occur around the suggest ed

preferr Bds voted that tht:rchssfmgddvmaplcmp devmealshqbqwmﬁg@tation

a,suffjcie Ther ef or.e may, .b uf fi ci.ent
aceoP{ifg o 0§ ofdd Vi RRemP e B Eat bo P58l of BEAef §F iporder 0
preveftttirbdsRiMatbfédl. Beorepek, theoBetin Sif1itRe 40 mayWefiplenddntedby ahy kind of
measure for the rmgnltude of the coherent crosstalk

bearp gplitting plemenyhameanspfiydhiebe senalimain heam andgddisignalsideneam can
be gé&lré@&'hﬂﬂe %(R/re“:iﬁéde?&mlned angles. As an example, any kind of diffraction,

refraction or mirror effect could be used in the beam splitting element. Additionally, other

arrangements of the detector elements on the detector 20 may be provided to detect side-
beams and the main beam required for compensating crosstalk effects. It is further noted that
additional side-beam detector elements may be provided to enhance the effect described in
the preferred embodiment.

It should further be noted that the above-mentioned embodiment illustrates
rather than limits the invention and that those persons skilled in the art will be capable of
designing many alternative embodiments without departing from the scope of the invention
as defined in the appended claims. In the claims, any reference sign placed in parentheses
shall not be construed as limiting the claims. The words “comprising” and “comprises”, and
the like, do not exclude the presence of elements or steps other than those listed in any claim

or the specification as a whole. The singular reference of an element does not exclude the



CC = CAc - g (CAa +CAb) (6) wherein CAa and CAb denote

the respective values of the HF output signals of the
wW@enesirde- beam det ect or 20-3a and 20- 3b, PCT/IB2005/054209

respectively, and CAc denotes;fhe HF output signal of

the main detector 20-1. These HF signals are obtained

plurélgefdtenee bf Qith RWmeitsdl viceOfersad Fhe| el R0f thdl&ieﬁt@ﬁﬂheasures are
el enments_w t hout any intermedjate processing,

e,
reCIthil i wyally giffesent dep@eptolaims gdoss pesHedigate thap 6§gmh1nntlon of these
y be used to correct envel ope

nwa%%%ﬁ%#?§ﬁ§ﬁgﬁd?ﬁ%h@ﬁé#%naIs due to the coherent
crosstal k. For this coherent crosstalk signal CC a
| ocation of the satellite spots of the pair of outer
si de-beans in the groove of the | ower information
layer LI, as in the case of the main beam is
preferred. The processing expressed by equations (1),
(3) and (6) may be obtained by a respective processing
or computing element controlled by correspondi ng
software routines,or may be obtai ned based on digital
signal processing circuits. In Fig. 3, these systens
or circuits are indicated by blocks 22, 24, 26 which
are adapted to performthe processing expressed in
equations (1), (3) and (6). O course, the three
processi ng bl ocks 22, 24, 26 may be inplenmented as a
singl e processor or conputing elenment or a single
signal processor. The output signal of the processing
el ement 26, which generates the coherent crosstalk
signal CC, may be used to control an anplitude
variation circuit 28, which may be an anplifier with
automatic gain control (AGC) function so as to correct
or conpensate envel ope variations on the HF out put
signal of the pickup device, and to generate a
corrected HF output signal HFcorr. In sunmary, a
detector configuration for a pickup device of a disc
driving device for nulti-layer record carriers has
been descri bed, wherein main beam detector means and
two pairs of side-beam detector neans di sposed on
opposite sides of the main beam detector neans are
provi ded for suppressing crosstalk effects. As an
exanpl e, the obtained two three-spot systens can be
used for focus error signals as well as tracking error
signals, wherein satellite spots can be controlled to
have a desired fringe pattern either in-phase or
anti -phase with that of the main beam Besides the
reduction of focusing and tracking errors, the above
measure further allows to reduce spacer |ayer
t hi ckness.
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It is noted that the driving device, pickup device,
and detector configuration according to the preferred
wepivosiesent are applicable to any kind of optiREI/IB0EE054209
in order to prevent crosstal kjgffects. Mreover, the
beam splitter 40 may be inpl enented by any kind of
CLA®SN splitting el ement by neans of which a central
mai n beam and addi ti onal side-beam can be generated at
t he above predeterm ned angles. As an exanple, any
kind of diffraction, refraction or mrror effect could
be used in the beamsplitting elenent. Additionally,
ot her arrangenents of the detector elenents on the
detector 20 may be provided to detect sidebeans and

h . : g
L ofFects (il 18 doRARERS B BHERS A g by
refledtidoe of Dmai esaandrel aplyrabiey @f side-biathstom embibilagert beord carrier, said

effect described in the preferred enbodi nent. It

detegiRp HIrENECHEPHRATME Mot ed that the above-menti oned
i PELRIUEGl: 004 3 RIS o i .
layenidcbrdomrmiapabl e of desi gning many alternative

e di ments wi { hout departing.fr, f he scope of, th .
a paft ) GG e R AP (A2 AR Bibaied OROPPFYeotss of said
mai&b@dnnaete&wmeﬁsgnmw SfighpRiaeAtintddRAKE HrHRSER Hfiaibeam
not be construed as |imting the clainms. The words
detectonmeanss(2fd’) and drrangediern degscting amespe¢itvel firktepairdy sidstbeams of said
1111relﬁcl %I(Sj]ﬁ _i,he presence of elenents or steps other than
e R S M any claimor the specification as a

a paitteF&ond Bide Yealdetsctor eicanhe (D030 D0-38) disposed bn dppSsitd @ides of said
.exclude theplural reference of such elenments and vice
mairy, beag detqgier means (Pqd) at heecordpredeternyped distagcefrem saidi aig beam

e b d L AR BRI 057 08 s pams o
said phuralite @ side ddarant age. CLAI MS: 1. A detector arrangenent
for detecting a radiation pattern generated by
reflection of a main beamand a plurality of
2. Side- beankiQforardHdrhent |a@66_?&in% &FAQLE ¢k hdrEin saRidklond side-beam
det ect or arrangenent conprising: mal n beam detector
detectonmea{szdcl yomprisedfetrequadrent detectonelemeiite §4q Be€) Brfoe dbtaining a

from sai I tjl ayer..record carrier; air. of first .
focul Gt S, Auber SR s BlernSiso R s Bhesh g said firs
predefRRAfcl Qistindes of said main beam detector nmeans (20-1)

at a first predeterm ned distance fromsaid main beam
detector nmeans (20-1) and arranged for detecting a

3. Ies pect iA\/(FetefcitorrS’a}l‘:ﬁtggei:nrlen?Elccs(’)ir(ﬁjlgé kt)oeglgl’%n ?for §,a\i7vgerein said first side-beam

detector means each comprise two half detector elements (A, B) for obtaining a push-pull

tracking error signal.

4, A pickup device for a multi-layer record carrier, comprising a detector
arrangement according to any one of claims 1 to 3, a radiation source (30) for emitting a
radiation beam towards said multi-layer record carrier, and beam splitting means (40) for
dividing said radiation beam emitted from said radiation source (30) into said main beam and
said plurality of side beams and radiating said main beam and said side beams to said multi-

layer record carrier.
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plurality of side-beans; and a pair of second

si de- beam det ect or neans (20-3a, 20-3b) disposed on
wWopWossteed si des of said mai n beam det ect or neaPGT/[B20051054209

at a second predeterm ned di sijance from said nain beam

detector neans (20-1) and arranged for detecting a

respective pair of second side beams of said plural i ty

of side bearrs 2. A detector arrangenent according t
5. cl ai m 1A dgiisearsordingdo slaip A BeTatn Bicbbeare Il meAs 1 20)

ﬁ&% qﬁﬂB@{ %{ quadrant detector elenents (A B,

com?: ? or 1@? |n| a focus error signal, and vvherei n
said second predeterrri ned di st ance is larger than said
first predeternned, di st A det ect

6. ar r angefetitVingdoich fREPIoyId ga‘i“’ﬁ?% 3@ I@ﬂtlaﬂéﬁ’ geqerd carger, said
drivinl grd%hcé b@ﬁpﬁﬁﬁﬁh%ﬁ?kﬁﬁﬁ@%c@”&&%ﬁhﬁg’lmlﬁﬁfm bt §€ two half
det ect or enments (A, B) for obtaining a push-pull
t racki ng error Ssi gnal 4. A pickup device for a nulti-
| ayer rd carri.er adtecto . .
7. art angeReite s dRuPing e FBTR A, S BRENGREhER iing means 20) s
adapt@Pioeh&ateSald xSt fad00f sid¥ beais tat & figst prddefdtBinedAndle #1said main
towards said multi- |ayer record carrier, and beam
beargsindite igprprate s3id seepnyl prisof gide |bdamgafeaase§onckmpé¢temnme to said
mang ed fromsaid radiation source (30) into said main
eam'and said plurality of side beanms and radiating
said main beam and sal d side beans to said nulti |ayer
record carrier. A devjce according to claimi4

- wher ei nAgdgvige @é%ﬂ’ffhélﬁlt? fRimd> yhesm S@Ebﬁrsm?ﬁ?t@g@a%angle is
seledled o &ﬁélh ngﬂf (i'ﬁ ”Pmré ce BetwberPaid] ﬁf&g Q{E Yf e B&%B?il \éhﬁ' M&n beam
access ayer record r|er riovin
of smmnnaallycmm or mbs‘gn‘aalty amm]mgdlemuhfpleamfdhe nhdraglon@vaylehngnh@f said

.or 5. 7. devj ce accordin 0 aim6 ein s
radiiogFouse (30 ff WhGIRG spsteosnd HadRseuanettnglinis seipwedly gptain a
pathfdlffékn&ade’twégn AR HRBITr isid Beafndtan® 588 $BH BEML IS substantially

angle to said main beam and to generate said second

half gzid radidtion wiavelsngthsorsubsiangially ad odd euidtiple 0f haldsaid gdiation
wavglvﬁléggrml n beam 8. A device according to claim?7,
in said first predetermned angle is selected to
obtain a path difference between said first pair of

si de beans and sai d mai n_beam
A device according to claim 8, wherein said beam splitting means (20) is

adapted to generate said first pair of side beams in a manner so that they impinge between
grooves of a target information layer (L.1) of said multi-layer record carrier, and to generate
said second pair of side beams in a manner so that they impinge on respective grooves of a

target information layer (L.1) of said multi-layer record carrier.

10. A device according to any one of claims 4 to 9, further comprising focus error
determining means (22) for calculating a focus error (FE) by adding a value derived from the
sum of focus error signals (FEa, FEb) obtained from said pair of second side-beam detector
means (20-3a, 20-3b) from a value of a focus error signal (FEc) obtained from said main
detector means (20-1), and tracking error determining means (24) for calculating a tracking
error (PP) by subtracting a value derived from the sum of tracking error signals (PPa, PPb)
obtained from said pair of first side-beam detector means (20-2a, 20-2b) from a value of a

tracking error signal (PPc) obtained from said main detector means (20-1)



of substantially zero or substantially an integer
multiple of the radiation wavel ength of said radiation
W@ o60676(80) , and wherein said second predet er PCTERR005/054209
angle is selected to obtain ajpath difference between
said second pair of side beans and said nmain beam of
substantially half said radiati on wavel ength or

substantially an odd nultiple of half said radiation
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that they inpinge on respective grooves of a target

information layer (LI) of said multi-layer record
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deviv@l ue derived fromthe sum of focus error signals
(FEa, FEb) obtained fromsaid pair of second side-beam
detector nmeans (20-3a, 20-3b) froma value of a focus
error signal (FEc) obtained fromsaid main detector
nmeans (20-1), and tracking error determ ning neans
(24) for calculating a tracking error (PP) by
subtracting a val ue derived fromthe sum of tracking
error signals (PPa, PPb) obtained fromsaid pair of
first side-beam detector neans (20-2a, 20-2b) froma
val ue of a tracking error signal (PPc) obtained from
said main detector neans (20-1)11. A device according
to any one of clains 4 to 9, further conprising
cal cul ation neans (26) for calculating a crosstalk
value (CC) by subtracting a value derived fromthe sum
of output signals obtained fromsaid pair of second
si de- beam detector neans (20-3a, 20-3b) from a val ue
of an output signal obtained fromsaid main detector
means (20-1). 12. A device according to claim 10,
further conprising adjusting neans (28) for adjusting
based on said crosstal k value (CC) an envel ope of a
readout signal of said driving device.



