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controlling an objective neans, e.g. a focusing |ens,
to focus a radiati on beamonto a predeterm ned
spatial |evel of a record car{ler such as an opti cal
disc. 5 To read or wite on a record carrier or data
storage nedium e.g. an optical data storage medium
%@J& Bitrschbd CRAGhe Bedgdiner DVD (Digital Versatile

Disc), a radlatlon beam e.g. a |l aser beam has to be
focused onto the storage nmedi um The effective
optical distance fromthe focusing lens to the
recordi ng surface has to be kept constant. To 10
achieve this, the focusing I ens nust be brought in
proximty to the recording surface, for exanple by
means of e %‘é;e G}B\%Etlo%arglgtysl {59 fgcnsecogf?(g lﬂféh@@ arldeagg;iarebus
actuator is
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(Fr&akrmiidGPatialevel War}edoﬁi et VRH af maléan gt reflected
at the storage medium e.g., optical disc. At sone
initial time, the servo loop is closed and, fromthen
on, the laser beamis kept in focus on the storage 15

medi um at _al | tinmes, foll ndi n flutter) and
T Chmeas To st FOREN ¢ B6 et o G ity dediine o6 g Sl
giataGﬁ*dge ehedidrmh &hch RLUNED lQCc)m;ﬁEtd)lﬁx) nPRYIB @bigitg) VEwatile Disc), a
a%lop %e?aaxtme rc‘iré Cah %Sﬁ I 2 aOf E H( %oc!ised to{&ﬁ éhe fs%sat ee rrrpe gnﬁe”ltrhg {atff c{lve
wfptl@pﬂlstelale from direforusing lensetthe r¢cprding serfase bas étdbethqattcomsmet To

%We tﬁ?lthemglhéjfeﬁs lﬁ)Jst lSehﬁ"OL%pﬂ 1{-?&:*0&1\4%\{8 thé reE(ﬁaﬁfsuHchN%r -

or even to fo thereb I Mprove
reéwl?/i’bh'@eﬁ%\?@f‘ actﬁaéogﬁm@&thﬁ focysiop éf@ﬁ Eplsaﬁww part of a servo

gbdp%a is\ﬁﬂvén%ylcﬂﬁén%?ﬁﬁgla& &weg froMAYBME E:rrorts@fﬁal 121 G/tﬁ%h )¢
engn e aa an access I e 1T0rces e
'O & d%ﬁﬁeéé“’a‘r ‘gg?‘}fé S5 étc‘E‘ YJgagemydwpy ¢-fioPtiqy) fise. AL pmgpifjal

higneathe ssival logphie cloded adhBorh deabn, ilengtibean ¢ kagiciecusloe tHers@eage

ed'i(ulmnag fllll g mg %g\gmé FV\Q%A% ?r*’él(%ﬁgkneﬁ%ar tlﬁr%rzéo%?ﬁﬁﬁ]egg %we

requl re
vmsb to slg@alteé adaloun-owﬁ emnmaatm&fnr zfccedmtedmot@n dEpayth effthe

spﬁem Q6 ?@uagmle aqe/e%ﬁanlcgl sRéRVi ded, 25 i.e. "first
surftace", possibly through a thin cover layer. This is

in cont r afer hefuperarasiation REePtica) ploraEalySiEng éds qxpaeisd tpsthe
VhiREScal ipRribr bR B WilyRk td 19 El0l 335k Biah @NA ROY e thérbs

]imgromeso vl‘llr?gsgoﬁver Sesplte this tendency of the objective to increase in size, however,
the increasing demand for high rate data and access time forces the total mass of the objective
to shrink. This can only be accomplished if the focal length and hence the free working
distance (FWD) is reduced. As a consequence, the smaller FWD will ultimately require that
the disc will be read out and/or written from the side where the information layer is provided,
i.e. “first surface”, possibly through a thin cover layer. This is in contrast to conventional
optical discs like CDs, where the information layer is illuminated through the 1.2 mm
substrate.

Another reason to change to the so-called “first-surface recording” is the tilt

margin in case of the conventional “substrate incident recording” to prevent both spherical
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prevent both spherical W 2005/071670

PCT/ 1 B2005/ 050097 2 aberration and comatic wave front
aberration as a result of ref2action by the substrate.
In case of a high-NA objective, the highly curved
wave front narrows down significantly the maxi num
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hesegyer entistalsFarneiearemenble Media aad e ¢ost allpgd forortal syrre
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when the _cover PFgl;/er t hi ckness is conparable to the

FSBEEs PO g S(HIYR), whi ch corresponds to a 25
strai ght pal2 sholvs aschbmqiie diaprainiRlidafify £t MEFES curve as obtained

for an optical disc without cover layer in first-surface recording. The horizontal axis indicates
the amount of defocus (df). As an example, the FLR may be in the range of 8um. A similar
curve will be observed for a disc with very thin transparent cover layer, in particular if the
thickness of the cover layer is small compared to the wavelength of the focused laser beam.
If first-surface recording is performed for such discs, ambiguous feedback
signals may be provided to the focus servo system. Moreover, the axial motion of the disc
surface may be too fast for the servo to close properly, or the bandwidth of the system may

be too small to keep the focus overshoot upon initial servo closure within the FLR. In
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axis indicates the anount of defocus (df). As an
exanple, the FLR may be in the range of 8m A simlar
curve will be observed for a 3isc with very thin
transparent cover layer, in particular if the 30
t hi ckness of the cover layer is small conpared to the

vaMehisNatdl ridtout Hand &&l&ﬁ@@ tﬁlékﬁ@sg VR85 of theldisc, which amount to
first-surface recordjng, i héiper ormed for such disc
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can bé cl osed successf ul y, it Is y no neans certain,

deirken thiny g £ES sertiainstialie 2810erastirgs  cordspanding & fpeystieg qndop of
aﬁefqdéaérhé&ex' 19@&3 df t@@dzitef’llﬁyed ghasdrn@yBhitrol 13p FsisFitchdd Slh(DM&'afaQero
schemat i .c agra di cati.n error cury

S peiecie 38 AT DiapS ta A ndlel PR R o e e B
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COr I €SPONGlSs fbrefoRGHBsHaR%o sttﬂan 1R Qisc AR axfPEHERRn QR a way
top of the cover | ayer the optical disc has a

1ertPRin Py Pan EpRingire qtser&févéforq A thedQmup seRg lpapeln the

rpRRiodIsH RENSISITFRE 8, 1B fo@muag lb@mg brngJ@ vérsaclbmo H a&xtonirh akc,
cover_| aye i s fai i.n, the FES % i ns

t hi
B G dpeframiioey wid T e PR & VB ERD PPy
tnofinabbptichlliésc dﬁweethrame focuskisg Eﬁ&hppﬁoa&bﬂhdﬁtc&frdnﬁ&&rway Tdhe
zmgrg)c\sé g)bs%rglgsit ti]olaE% Zer crcassm%ﬁ@s{ ﬁpser?)helgghaﬁﬁg Gnrectnon{ in wlglch the 51gn?1
tchoesef zdre depezmsis on dﬁds@nmgls which tﬂqéodua;seﬂenb esamving, whlch implies
that the right direction must be preset, e.g. in the electronics, to guarantee proper closure of
the loop. If, unexpectedly, the focussing lens moves in the wrong direction, i.e. away from
the optical disc instead of towards the optical disc, for example, while the focus servo loop
hasn’t been closed yet, the focus servo loop may close at an intermediate zero crossing,

causing the focussing lens to bump into the disc.
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undesirabl e, since the actuator will hit the disc in
its attenpt to close the servo | oop upon detection of
such a crossing. It is therefére inportant to position
the disc in the axial direction in such a way that
only useful zero crossings are observed before closing

t he focus pgnvar WeB/ 03208 L\b%lscxe@g bl @ﬂh@als@méﬁpuﬁh fEus pull-
g{nFtt?ﬁ the focussing | ens was brought very claose to a
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executed while avoiding that the objective |ens cones
into contact with the optical disc. The objective |ens
is forcedly noved gradually froma position away from
t he surfage Sf he op. g% I sc .and. out g & |
capture rany@eP A %"tf’ ﬁ%re%egtr‘(}vﬁn‘l“’&é%pmi“ SAICHE PHE
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OoCus servo tance bet ween
obj ect i ve Thienkjet ndlcld¢\§é bxsmeﬁtm:entrOé apparatys s otdimesnin eleim 1 and

WedhdaRecidinsinlchidi®Vi Ng away. In particular, a
control signal taken froma read sum signal controls

t he novemdftordinely. Hi solytgnde basedeonjadq¥ insighiethal & i nessitiatoa
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| seemeringt frqmethpsqcmd spadiak leeh enditheng secendiyrppening the servo loop and

moving the objective means towards the record carrier by an amount related to the distance
between the second spatial level and the desired first spatial level. The result is that the
radiation beam is now focused on the desired first spatial level when, thirdly, the servo loop
is closed again. Thereby, the relative speed of the objective means, e.g. optical head
containing the focusing lens, with respect to the disc can be made zero before actually

moving or jumping the focal point from the cover layer to the information or data layer.
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data | ayer. However, in case of the above
first-surface recording type, due to the snal
only the sum of PODIBR005/050097
peaks wil|l be visible. As consequence, the 15
procedure described in this prior art is no |onger
useful. It is therefore an obyect of the present
invention to provide a focus control apparatus and
met hod, by neans of which proper focussing on the data
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The focus control means may be configured to finally close the focus control
loop again after the move of the objective means by the predetermined amount.

Furthermore, the focus control means may be configured to control the
actuator means to reduce the relative velocity between the objective means and the record
carrier to zero, when the locking to the second spatial level has been detected. This reduces
the risk of a head crash.

Further advantageous modifications are defined in the dependent claims.



wo b@ssewond spatial | evel may correspond to a PEr/@B2005/050097

10

15

20

25

30

According to a first aspect, the first spatial |evel
may correspond to a surface of the record carrier and

| ayer of the record 10 carrier. According to a second
aspect, the first spatial level may correspond to a
first negative-slope zero crbéssing of a focus error
signal detected by the detection nmeans, and the
second spatial |level nmay correspond to a second
negati ve-sl ope zero crossing of the focus error
signal. 15 Thereby, two strategies can be provided for
obt ai ni ng proper focussing on the data layer. In case
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ference signal |evel can be
Wﬂ@@@ggﬁgg&g&gagﬁ as the zero level, the focus servo
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205 98idhg; and then onto the second negative-sl ope
zero crossin Thi s second aspect nmay be _advant ageous
and usef ulFig thOt”ﬁ P diggipmiindiratingn F@%G‘é?’e fgyise ith F5Rveriayes
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con . S gured to control the
§§?h§¥g$ﬂﬁggﬁ§ 5”?% &%ggéhe rel ative velocity between
the objective neans and the record carrier to zero,
when the |l ocking to the second spatial |evel has been

detected. This reduces the risk of a head crash.
Furt her adbaprefgelrmdodipgnts el dr desaiited gt hasis qf  magpsto-

ARRE MM exBArBioNTecordib #ORNuE, 5éh/d MARMDBZOREEOANPIilfying
Magneto-Optical System).

Fig. 1 shows a focus control device in which the focus control scheme
according to the preferred embodiments can be implemented. The focus control device
comprises an optical pickup unit with a movable carriage or sledge 4 for moving the optical
pickup unit in radial direction of an optical disc 1 on which a generated laser beam is to be
focused, and an optical head 2 which focuses the laser beam onto the optical disc 1.

Furthermore, a focus control circuit is provided, which comprises a focus
evaluator 6 which produces a focusing error signal (FES) based on the output signal of the
optical head 2. The FES is supplied to a focus controller 7 which generates a focus controller

voltage or current supplied to a focus actuator 11 arranged to control an objective means,



The present invention will now be described on the
basis of the preferred enbodinents with reference to
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schemati ¢ bl ock diagram of a focus control device
according to the preferred enbodi nents, Fig. 2 shows
a diagramindicating an FES cUrve for a disc in case
of first- surface recording; Fig. 3 shows a di agram

i ndi cating an FES curve of a disc with a cover |ayer

10cARd fREUSY Bls, Fr8fedeF i HeRSs0 ab tobe nfbvad i@ WperBerdicGRM S€
focus control nethod accordlgag to the preferred
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indicating a distorted double S-curve of é
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the ed "enod’ ne STtk

S can
fsotf@s arccbimusmg ledﬁewrd@ mccf@wp pligsl‘é@néh prflplt aldetprlrrum@d foy thei t
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optlca e(ﬁbumt in radial direction of an optlcal
dnasgin qandyg omﬁlin YAijtipgethapraessy of esps Ioeking qnghe dgtajpto ggrepwise
f Rees ek, a@mépmc&p&s!dé&klbémaa%ea?olmmngh focuses the Iaser
beam onto th tic FurtEerrmre

control cff fgc%f'}}"e’s as F‘B?}lc H d‘a&ﬁlnc"rﬁ Hi)‘i’olng‘@yoéedfuffc?ﬁ%‘”dmg
av dle tpa:tfamred émbiddingednts pTHe ddea Bshadwhepahesapricpl beatl Qrandorgiretbeusing

éens%l'pr g d%p 1 ttﬁeeff)cc{xlé d@H? tkedS o ﬁtl: refil ctxg{' S%r]afs%mr%ﬁ%\%prg ﬂﬂg

'S su C us
gmﬁ:evqalaeg naerfag@ u|1§teg SHlrand them, in step S102, the focus servo loop is opened

and in step S103 a “focus jump pulse” is applied to the focus actuator 11 by the focus
controller 7 at a suitable moment to swiftly push the optical head 2 and/or the focusing lens
towards the disc 1 by an amount equal to the effective optical thickness of the cover layer, i.e.
thickness of the cover layer divided by its refractive index n. The result is, that the focal point
is now placed on the storage layer. In a subsequent step S104, the focus servo loop is closed
again, e.g. under control of the focus controller 7, possibly with a different offset value, to
keep the focal point at this position. It is noted, that steps S102 and S103 may be performed
simultaneously or one after the other.

Fig. 5 shows a schematic diagram indicating two focusing positions or focal
points of the focusing lens, a first focal point on top of a cover layer of thickness d = 15 um
with a free working distance FWDg = 16 um, and a second focal point on the recording stack
or data layer in which a much smaller free working distance FWDy = 6 um is provided.

Hence, in this case, the difference in FWD is x = d/n = 10 um, if the refractive index n=1.6.



vol tage or current supplied to a focus actuator 11
arranged to control an objective neans, WO 2005/ 071670

wESshBRBOOS5/ 050097 7 such as a focusing | ens, POf/IB2065/050097

10

15

20

25

30

recording head 2 so as to be noved in a perpendicul ar
direction with respect to the surface of the optica
disc 1. The focus control cir&uit consisting of the
focus evaluator 6, the focus controller 7 and the
focus actuator | 1 is arranged as a focus servo |oop

vmg ps%erdff&w&nﬁlolfp%%?eq &@Jaiah%dmag%sustv@lemhe 'tl'ﬁlk?x@ss of the
S. Accordingly wﬁ focusing | ens of

t he
cfﬁl’q' P PSSRV 3 Sgbsmﬂéaaq q{ tfreé%%ﬁgéf %dlff%fémrs Stthe FWD
Gahbit@bvey dtFR; withpdr iistlahgértiMFWTE WihCokkr, Ganis FOID,eIFWD, >
th%Iéhe focus actuator 11, it is noved to adjust the
f sing state of the optical head 2. It is to be
not ed her &h¢ praferraieynboditnents s ihhadiventageais aintha hefrelative speed of

ggelt otﬁ’l%ail Hcgadtzlggnt; rgg%t%e fo%Ixsu%h%no %@t‘] ire% tﬂgfﬂgce béén 80made zero

at or rrean.s Ccus C r stgnal can
hefosgretuplbduin ping aronaving theirdpeus pesidiop mbfochl painitfeom the covey layer

angqhglgfohﬁangpgﬁgtat@@,t any other suitable error signal
than the FES may be used to control the focus on the

optical dilktke folewing samegyRIG! PaBPist HEES ceryeserrflseribetip gore

tdaqil athk Qivahée vERGRAGLE £ @k rdaNiE SHMUMMOS siddntshs L9R€ in the
def ocﬁg E@;rgl ns, as set by the FLR and the relative
PoTed 6 W a | ayer, disc surface and focusing

| ens, canFbehé digriets edlesedjnteisit & lthe.datd heyerfrhdy beabout R =

dl%/e“r/hrlrc];hr}se aﬁlkc)éi ﬁ%%\eaér} ’}30 %)ﬂs ?E\)/}V@reco%lln_%t I:a]ned tﬁe reg {elaergeantsft)y §t the
metdn éam:ra@dy be pleoupR S%aﬁhdjefr@bmnmaf lﬂ)ycqyprvlmr, nigapplked, is 1.6.

plrhg %?ﬁﬁen%fh l; 8)5}’&“113&8}(1' $8mOfke NRQS 61 §§ &hd 'vx%(fﬁengthat i€ n?’f? The

ste I‘OCGSS as descri
fcbutrlcyﬁmqgﬂt dﬁieglon mlsmbm@ daﬂ@tscrmd@ pEl.e mwefcﬁnégrﬂm l@fgthspf 60

fn% H§d tﬁ@&&ercfalrs awlg&?ed b %na&ﬁaa the RElsm. tnqs o8 ne&ha HRA
mbodi ment s. dea i s when the optical head 2

a[’i*f‘a‘}oé? thartge %‘E'ﬁ § P‘f’f@““ 'Q@h?dé’ﬁ §ef§i9fj%aal:cﬁ$ Phee#PEd 1, the
focus is IFRe&adwontimplFesisehiive ad db@imes f@adlsc SitRMEOVE layer

f / interf t 101. and .
chERT B S e st S S TR EERs S S ERe St Rty wi
aradsphnentsbepla&tﬂar eaaﬁ\lble) tus (qngbmplr\pm liise lattg cagethe 2tb drassing

S at (%fal'% gc‘at:%: &(ﬁ)%tof) h SWI . ? ?é glﬁ %#2 is o?lggt\x,’l l %Egct tz éf%tprcﬂ)er
anlye of 1/ t ﬁe 06T ifqn ghelcaypy/daty gmmgfa@er@ldlné’cg . apwaare used to

é}ﬁﬁ?ééfbtthef‘qu-@ro% )Qg y70) Qheeaﬁr}"c%&tr ¢S rQPACICAL chQJ/d‘akaﬂ%%?m%FfaJe'@bl
cover |ayer, hi ckness of fhe cover |"ayer

dndihg élddm/la)/ftr gﬁ%f%?%%& [Fgie Uik Ofthe e 1R Bictoss e or frest
teh theQRablerdf, Miterferefice BEANIShACRELr (Mhel BRI dﬁpﬂhﬁﬁﬂﬁse kcﬁ&}f&zfrger
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due to interference depending e.g. on the focal length of the system.

Fig. 7 shows a distorted (double) S-curve which was obtained for a disc with a
cover layer several times thicker than the focal depth, e.g. 10 pm in this example. This FES
S-curve crosses zero only once at an actual focus position (fp) of 5 um, which should be
compared to the data layer location at 6.25 um corresponding to a cover layer thickness

divided by the refractive index n of cover layer. From the reduced steepness of the second
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possibly with a different offset value, to keep the
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S102 and S103 may be perforned sinultaneously or one

after the other. 30 Fig. 5 shows a schematic diagram

i ndi cating two focusing positfons or focal points of

the focusing lens, a first focal point on top of a

cover |layer of thickness d =15 .tm with a free
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Heeenbrd @ldh top&1al [e@YsSh case of a multilayer recording scheme. The
movement or jumping operations may be performed in both axial directions. Thus, various
modifications may become apparent to those skilled in the art without departing from the
scope of the invention as defined in the claims. The invention is applicable to any optical
recording and reproducing devices having a focus control circuit.

In summary, a focus control scheme is proposed which improves robustness of
initial focussing of a laser beam on an optical storage medium. When the objective means
approaches the disc, the focus is locked onto a reflection signal stemming from a spatial
reference level and is then pushed or moved by a predetermined amount related to the

distance between the spatial reference level and a desired spatial level while the focus servo



20 and a first-surface recording (left curve) and a
simlar FES S-curve for a disc with a very thin

wo casepwsrent cover |ayer, for exanple 1 m (ri ghtT/IB2005/050097
curve). In the latter case, the zero crossing ZC of
the negative slope of the S-curve is at 0.4 mwhich is
offset wwth respect to the priéper value of 1/1.6 =
0.625 mfor the cover/data |ayer interface CDI. In
Fig. 6, arrows are used to indicate the zero crossing
460p it ERnddl TAGEY RS tha@ tne ‘?Jcﬁcb%mﬁgnow biionQNVEhRLiRd Is;?aYnQ Nevel.
interface CDI 25 and the air/data | ayer interface A
| hen, e foqys sakyYReep oAy be Rlased 3gadt tojkegpdithére ¢ ose to or
| arger than the wavel ength, interference effects may
occur if the focal depth is close to or larger than
the cover layer thickness. In such cases a different
shape of curve for the FES nmay occur due to
interference depending e.g. on the focal length of the
system Fig. 7 shows a distorted (double) S-curve
whi ch was obtained for a disc with a 30 cover |ayer
several tines thicker than the focal depth, e.g. 10 m
in this exanple. This FES S-curve crosses zero only
once at an actual focus position (fp) of 5 m which
shoul d be conpared to the data | ayer |ocation at 6.25
gm corresponding to a cover |layer thickness divided
by the refractive index n of cover |ayer. Fromthe
reduced steepness of the second WO 2005/ 071670
PCT/ 1 B2005/ 050097 9 part of the S-curve of Fig. 7, it
can be concluded that this difference is partly due to
spherical aberration by the cover layer. Fig. 8 shows
anot her distorted S-curve as obtained for a disc wth
a 20 m cover |layer and which has negative slopes with
two zero crossings NZC, one corresponds to 5 the
cover |ayer and the other to the data |ayer. From
Figs. 7 and 8 it is clear that two strategies
according to the first and second preferred
enbodi ments are possible to obtain proper focus on the
data |ayer. According to the first preferred
enbodi nent, in case of a situation simlar to Fig. 7,
instead of the signal reference | evel zero crossing,
two crossing signal levels for servo 10 |ock can be
preset, the first at normalized FES of+ 0.5 and the
second at a normalized FES of approximtely - 0.5,
corresponding to the cover |layer and data | ayer
respectively. The focus servo |oop may than first
| ock onto the first spatial |evel and then push the
focus actuator 11 towards the data |ayer and | ock on
the second spatial |evel.



According to the second preferred enbodi nent, in case
of a situation simlar 15 to Fig. 8, a single

wo edospersce si gnal | evel can be maintained i n ppCTB20032050097

10

15

20

25

i.e. the zero level for exanple. This may be

advant ageous for nuch thicker cover |ayers. Here, the
focus servo |loop may first lldck onto the first
negati ve-sl ope zero crossing and then push the focus
actuator 11 towards the data |ayer and | ock on the
Sa%anNE: negati ve-sl ope zero crossing. O course, any
ot her suitable reference signal |evels having a
predetermned 20 relationship to a desired foca

| evel can be used in the proposed nmulti-step
procedure. Furthernore, the nove fromthe first
spatial |level to the second spatial | evel not
necessari%y has to be perfor as a

dper at i on FBYHE SHY! BRAHeY P h%sobmme mzgs é@gmfusa
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clainms.. The invention is ap | e to any opti

r ecor eRIFHVeIER @b&o%‘ﬂ%;?ari’ge‘iﬂ’éiﬁaﬁ@é(‘hé%ﬁé ths fgelege Tfiection
cont r QnaCitéribling frorh B s@URIBRANMAI ledel Bmmeoamrthmi (% abbamg sdis

proposed whi r ob. st.ne

Foc s PRGBS Rob B G aH S0 st Dl pizgal obiecive
medi umeany\(22 by & predetdmpimed amcantrrelatad to aaliynceletvesn safirstiasd

the focus Fﬁmhg&Eed onto a reflection signal stenm ng

froma spa reference level and is then pushed or

noved by a predeterm ned anmount related to the

di stance Q%En%ﬁ@sﬁm&d&ﬁngﬁg Blainfl, wheleBls8i0 Gkt Jsp%f(a@ ievé@&re@pcnds to
desired spatial |evel while the focus servo

258599 ‘?ﬁ%‘f‘d@@'ﬁﬁi"ﬁ%ﬁ@b@‘ﬁ 6¥tergond spajial ISYS‘bcqr@SpB?fE fixgdatarigyer of
rsgid Wcbrdicsrribhi@). t he focal point is now positioned on

- the desired spatial level. Then, the focus servo | oop

may be closed again to keep it there. WD 2005/071670
BCT/ | B2002ppb@%écordidg to Claill VBrherkin s&id €itss spatdah teve [corresponds to

ZaFZB@g%EP& sdi@Fecif %eqldg agcgsfaf?it%lec%ﬁﬁ § ‘éf?al g%‘?zé\%m(s‘?z)nd% 8 ah BLS

ation beam ont I'rst s
rde@adayer of a%id feeerd cariier (Baj d apparatus conpri si ng:

4, Apparatus according to claim 1, wherein multiple spatial levels exist in which
any of said spatial levels can be selected as said first spatial level and any other spatial level

can be selected as said second spatial level.

5. Apparatus according to claim 1, wherein said first spatial level corresponds to
a first negative-slope zero crossing of a focus error signal detected by said detection means
(6) and said second spatial level corresponds to second negative slope zero crossing of said

focus error signal.



(a) a focus control |oop having a detection neans (6)
for detecting a signal obtained from a reflection of
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actuator nmeans 5 (11) for adjusting the position of
said objective neans (2) in response to said detected
signal; and (b) focus controlt2neans (7) for
controlling said actuator nmeans (11) to nove said
obj ective neans (2) towards said record carrier (1),
| ocking the focus to a reflection signal stemm ng
froma second spatial |level of said record carrier
(61), openiARBAYHE cording 9 RMsOnE Shihe Brecadipg slaimgnpherein said move of
Gaiaobjedtive Mgans 8 chidisitdéRimMihed Mt is akflikved Oy BRME dpératibn initiated
ngj eg%ﬂi ve rrgans ) by a predeternined anount rel ated
t% 549 (iCUs BATE "58BWEen said first and second spati al
| evel s. 2. Apparatus according to claiml, wherein

id first tial lLevel I . .a.sur.f
o said r CeRPE R BB PL AASORIN b onfi EHIAFEY
| seid édcuconird spransd?) tyapplyinz? predetpprainedaiimp gelpeo sasd astugtor means
c(@f)ri er (1). 3 Apparatus according to claim1, wherein
sai'd first spatial |evel corresponds to a data |ayer
of said record carrier (1) and said second spati al

lgevel OIcor m&p@?&% abQrdii t&ﬁﬂ'}%i aﬂh&a&@diggmmtsmheﬁaﬂ sdidl
recora . carrier . . ratus.acco | 0O C m
et et o AT RECR Bha Bkt Wimegr Sl gt

sadofld §iaad] leabls.| evel s can be sel ected as said first
spatial |evel and any other spatial |evel can be

sel ected as said second spatial |evel. 25 5. Apparatus
g cor di ng Angprraismccbrdingtie aryione efghabrédeding claipatwhatein| seigd égcus

occfgﬁtgo@ FRAREH if Bnfighrddtd Sbse YRARLL BRI RBE adofil e/ hAFRNGF said

~a_focus error S|gnal.detected by said detection
rAbigeteve megns (Arhy sdid pydespiadiangyat i al | evel corresponds
to second negative slope zero crossing of said focus
error signal. WD 2005/071670 PCTFIBZO%S/OSOOQ? 12

Aﬁpar at us A&@BQ?F’(H‘i‘Sr?@COf ga[?]?ly(yﬁféOfd € Rrersdipg dams; vﬁ@rem said focus
GodtdBiganddTB lissdonfigigdddo conire saill actmadr che@B3j(EIQ td reducenha retatiloyy

saj d predet er m.ned anbuy i hieyed.h Jol .
1
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locking to said second spatial level has been detected.

1. A disc player for at least one of reading from or writing to a record carrier (1),

said disc player comprising a focus control apparatus as claimed in any one of claims 1 to 8.

12. A disc player according to claim 9, wherein said record carrier is a magneto-

optical domain-expansion disc (1).

13. A method of controlling focus of a radiation beam onto a first spatial level of a
record carrier (1), said method comprising the steps of:
(a) locking a focus control loop onto a reflection signal obtained from a second spatial

level located at a predetermined distance from said first spatial level;



5 7. Apparatus according to claim4, wherein said junp
operation is initiated by said focus control neans

w@ Z)oshyieappl yi ng a predeterm ned junp pul se t oPGEIEL005/050097
actuator nmeans (11). 10 8. An apparatus according to
any one of the preceding clainms, wherein said
predet erm ned anount correspdAds to an effective
opti cal thickness between said first and second
spatial | evel s. 9. An apparatus according to any one

{b?@qeﬁﬁlg Qﬁdjfoag c&ln%l ﬂ§p an‘ﬂ‘ﬁﬁ)rvﬁ Qn %qué 8&H§(2) t%@ards said
C ontro

neans f I's configure | ose sai d focus
cont r mcoqdéea&alalg\ﬁ by aaﬁdéﬁeﬂ@aqddww&%?d tg gaidipredstsrmingd ve
meansdiftdnce;dd sai d predet erm ned amount. 10. An

apparatus according to an L one o t he preceding
cl aﬁc}]@“‘%fé‘ﬁg‘?cﬂs %oa?%l 19988 biit 'B?V‘%égfﬁs (7) is
configured to control said actuator neans (11) to
reduce the relative 20 velocity between sai d objective
means (2) and said record carrier (1) to zero, when
said locking to said second spatial |evel has been
detected. 11. A disc player for at |east one of
reading fromor witing to a record carrier (1), said
di sc player conprising a focus control apparatus as
clained in any one of clains | to 8 25 12. A disc
pl ayer according to claim9, wherein said record
carrier is a magneto- optical domai n-expansi on disc
(1). 13. A nethod of controlling focus of a radiation
beamonto a first spatial level of a 30 record
carrier (1), said nethod conprising the steps of: (a)
| ocking a focus control [ oop onto a reflection signa
obtai ned froma second spatial |evel |located at a
predeterm ned di stance fromsaid first spatial |evel;
WO 2005/ 071670 PCT/ | B2005/ 050097 13 (b) opening said
focus control |oop and noving an objective neans (2)
towards said second spatial |evel by a predetermnm ned
anount related to said predeterm ned distance; and
(c) closing said focus control |oop again after said
novi ng step



