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De-icing of multi-layer storage nedia FIELD OF THE
I NVENTI ON The invention rel ates device for recording
WO ndogna@ss on on a record carrier, the record CRCT/IB2006/054543
bei ng of an optically rewitahle type, and the device
conpri sing scanni ng neans for scanning the record
De-eiigldfefulfiQdycr s@aipdinfgizand retrieving data on a layer
of the record carrier, and formatti ng neans for
formatting the record carrier according to a
predefined recording format that defines a user data
area, which formatting includes de-icing by, in the
event that |ocations in the user data area have not
yet been recorded, witing dumy data on the
| ocations. The invention further relates to a nethod
FIECH Ot iNwieNfrdngcord carrier for recording data and
retrieving data, the record carrier being of an
opt i cal Mhe mwnticratslatestdepee famccordmgmefonmati@oema rebnlycarrier, the
formatting the recard carrier accordi toa .. .
reco EifEe WA SIGTAARIERY O HHIS Dirdy Siidps fagtSecfuising pgnning
meaf$ R scAfEthE QICORE SR thPRodas HQ-rb®icPBigMia dn D& of the
event that |locations in the user data area have not
recoykeartiele ANG Brmpting megnp fardgrmeninimg tha aeerdpartipraccording to a
o BSNS54 BHEP b R RERAS! i
by, iIBARKEROUNRX 10EatiorE it NYERTH (. fredlBMmicat dtchedB tdvoeictiowriting
recording an optical record carrier are known from US
dmﬂ@bT@ﬂ%Q%g¥ﬂ0¢ﬁ@n%ecord carrier has a pre-track pattern
constit . i , . .
o ogr oouit Hpaich B CE AN SmUfpie kb ssoord camier or
reconding Hath aed rafioringtatarthe secorl daeri¢réeorgteftn ophieally rewritable type,
i.nfor ion i.s epcoded accordi.ng to a pr.edefine .
and Bt PR R R TOrmBHng this P dioutsicr ppoprding (e Pg%?fupeéi recording
fornldh Bl dERHs LEREERENIES IMcH ﬁﬁ&ﬁf#ﬂ_ng In@Rids GRlit Mg HFaHAR Sent that
mar ks. The pregroove is neandering by a perl%dlc
locagruinghowscoflath hecathaze kot yet bednrragsdet, seitohgrdeotnpdata on the
) ﬁfurther denoted as wobble). The wobble nmay be varied
0 %eri od according to additional information such as
addr ess@fe ifveh®GPfueihBOretRdi t6 @ dofpRfcd Yiddesn Wrdducefoh &athatting the
for generating a beam of radiation for scanning the
recot¢ eagietand writing the marks. At first use a blank
record carrier is provided wth a predefined anmount of
control data to indicate the status of the record
BACRGRIOI/ND FOF ThHE INNOFRTIN @ may be recorded in the
recording area, forexanple file system i nfornation.
I ni tial Pzdsvéretand mehesh 9T eesprding amapticabijcseidegrtics are known from

US éﬁyﬁhély %8 &t r:é}{igialligsia%e-track pattern constituted by a guide groove,

usually called pregroove, for indicating the position of tracks in which the information is to
be recorded. The information is encoded according to a predefined recording format (for
example DVD, Digital Versatile Disc) and represented by recording optically readable
marks. The pregroove is meandering by a periodic excursion of the track in a transverse
direction (further denoted as wobble). The wobble may be varied in period according to
additional information such as addresses. A recording device is provided with a head for
generating a beam of radiation for scanning the track and writing the marks. At first use a
blank record carrier is provided with a predefined amount of control data to indicate the

status of the record carrier. Further some data may be recorded in the recording area, for
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When the record carrier is to be read in a playback
devi ce designed for prerecorded discs, such a playback
waelewiroes2e | | , according to the predefined recorPdi/IBR006/054543
format, expect a fully recorded disc, in particular
not containi ng bl ank areas. Such bl ank, unrecorded
cxardple dide Qfseenuitidiniayiof dinltRlizink GRS rech@CALER ad ireli Qydaas kisually called
evi ce that cannot detect the pregroove will | oose
formagiie ol when trying to read an 'iced area. In the US
docunen of, £ or. matd Al fl '
descri bodrnTit Aebheart @iOR! i 108 IR AFRE Be B bl For
preredoedddadiscst auch iamdaybacnddvie wilg hevordigg af tht pecdefoat dearding format,
area, usually called de-icing. Current]y record
CXDSett ?lﬂllYarféwd?%elé?,dn Ayl gotacpetaﬁév&gﬂallée@% pagh %%qﬁaunrecorded
arcalWelush AWELalIEECRETb&ANLd @ﬁlaﬁ@a‘m deA¥EfhaP@shnbt &tQ¥he pregroove will
annul ar "data zone, while the annul ar data zones
loost og@td evhendnyingoiogtdd ant ‘eccd’ sicaghehd U§idoaimerdtazamsthod ag@rmatting

spage. For exanpl.e. on .a dual, .|l ayer record carrier, . on
the (8FQI Spric? iy RS0 in iR SISy AiTeB el S Clglef st from
the ﬁe%ﬂﬂnﬂg})ma@ Bocortfith 4r8a,uBhdTly@lled dBYcidg.m ddl e contr ol

zone. The second layer then starts wth a mddle

cont r ol Cagraetly maerdable madiiarenreeprp parriges dreheinggdeveloped. On a

zont.r . er -lcing record rord
multglggéorrrg%orgé %?1216{ E%Y}g%’;g\; gasﬁ% Javgfé 61?}neur1]%r ({%{aﬁ(zeogl%,a Whifd the annular data
zond3aBatieke madyl cnatirotent siwfle toghtal dath isefageSpaen Byt ax@niple dth@dual layer

user who starts using the record carrier. The docunent .
recoptheTiple PN HieoUsdlayd thetHedpr datagens stariy withthedgpd-in zgpey and is
e B T ey DT 4 G, L el zone,
and setinadattd by tler lnet-dutrgnaokaor d carrier of a nmultil ayer

type fo reventing del ays when the record carrjer
nbeds. { HOBE oA Pt A P s RH IR (G 807V 45 document takes a
conPAAMAGH 0GR\ Githe, ARG TLAD iR B thd 1&F WABREE uShgtherecord

I nvention the object is achieved wth a device fTor

carricg ddediopgmentfdoesredtippovidsa dedwodididd-iting farendplayenigcord carriers.
par agr aph, the formatting nmeans being arranged for
de-icing a nultilayer record carrier by determning a

SUMMARY IGgdTEE IBoENT@N and a first layer, which first
r adi al osition is indicative of a |location on the

first | dpereiogpnituhicebioged thidngenijon|to pevidscodayead anidmegthod for
rding it [ fl r [ f or i
o {5 Bl r PRl Tehe £ BL T SR ol Yorpgpra camtcr
needfto bhgoriraaed ehdpepared fatust ea pliaybdckrdadical position.
According taq. a second aspect of the invention the

. ) on th . .
obj ect P&CHEHZEY @dIrHidspechohBe ApnTIeR thenbipst tsiashicyed with a device

or S0 LT RS CETE N | AR AR AP i
arramgeldtfot doreing emattdayearscost canyerdpt detarmming a dirftiradidl position and a
ition and .a first la whi ch adi al

first g%lglf,{av;/lgﬁl? figst FETUnIBVaNTate N 1solf1§1§atFV )c/ngrtal’ lgcatigR op&éer ﬁ%st [ayer on which
user data will be recorded first according to the predefined recording format, and starting said
writing of dummy data on a second layer of the record carrier at the first radial position.
According to a second aspect of the invention the object is achieved with a
method for formatting a record carrier as described in the opening paragraph, in which
method the formatting includes de-icing a multilayer record carrier by determining a first

radial position and a first layer, which first radial position is indicative of a location on the

first layer on which user data will be recorded first according to the predefined recording
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first layer on which user data will be recorded first
according to the predefined recordi ngformat, and
wQr@7oea2e3 said witing of dumry data on a secoPdI/IB2peH/054543
of the record carrier at the hirst radial position.
The effect of the nmeasures is that the formatti ng now
fornafGhddestigf aeCwiivag dﬁﬂlﬁhﬂﬁ dafronca §8dbiid lagyedt thefbd carrier at the
carrier, In particular, the part of the record carrier
firstwagipl NOsitigB- i ced first is part of said second |ayer of
the mul il el of G4 GRS i Bl VU GRR oW AERSPARG Ve de-
to a part of the first layer ere user data iIs
icing &rarmigdlafyer stordAdnantlagadicalay, ths paiofithpaedory cateer thetds de-iced

nul til rec rd carrier can be used.in r ead- on
first i prst @ﬁa %y{e%e { g chsmpledier Feser merpwgv@ma%ﬁeﬁayponds toa
part 8¢ e dR M léﬁrérXV&?eaﬁkeﬁd&Et id dechlia k@ r@@vaﬁfag&&fsl}f mréjpartly de-iced
carrier. The invention Is al so based on the foll ow ng
multrilemrgmotrd onrriciNemrbeosnd irderdadgniyutypé by erwitleeio ﬂd: risk that such

carr recor dj ea o ifferent .| ayers may
playgEn U aEtig iS58 A PHD BBk Bl fer@d Phiss i ng
format, Tfl@ [nveXasTPls A1seWas @ onBRe fd1RbwEHE ecb 86868l WHen considering
formats, the avail abl e recordi n% space on each of the
multilgyesrrecdrd C@iﬂteﬁethe@@mdmé dreangdiBemspiulpyers magydicdermagted according
toa %P@Q&f S0 légqmllﬁ? tf%r A dhle gVIB af Eﬁt i Quc%%ecordlng formats, the
epen a’ta areas on ‘each layer.

avalmb&db&ordmglsbace dM‘@Bh bomhadter g cthéranartthadas hisaigular,Negically
avai |l abl e recording space is formatted to a data area

CoOntigIONh GISG Jaricd. or 5‘?@5‘“5@1 BT BAPMFIeHaISerAa HERPTRTHE h dayer.
Tradl‘g@[ﬁllg W h&H Brihii hE% 8 cﬁﬁete)fﬁg 29511% Hi&ggdiﬁg space is formatted to

ntroduction wt erence to
a dafacirepnhbving a henyd-in raodaqﬂecedmgcthm (j]ata hree andwil¢adrgnt dreratyhe end. As

dat artln at a. et to. the
expiped e it sianich T REneL adt b of e RpagioE ey include de-
1cm%,9.‘é’.a{ifﬁﬁn§ B@mhﬁla(ﬁta@éﬁmﬁg §Pa rali® pbAMENEHA&nDRVBe BREWritten area in
hat, when applying the tradltlonal de-icing to a

the drrdetioh afybe tiaelc pvdirdsathe lgad-out hics. Theuhventers hhve $ean that,swhen

oopIG R P P iyt Sl recPHE g SHPHATR i

com@licte@¢ Hé-ing Mol aydd anld@@Bsequdnt B RaicindPWeN@ ayers by writing
physically a blank part of layers, opposite to alread

y
dumpsedntalisch disestiod saveardnthe feadfqut greal Hywvermkwm@ﬂéssa blapk ghrt of
laye}[gh Sﬁ%ot%ﬂg po 51%]%8y e%c((:)?(fed u%‘é t4a§a(§1 g?ﬁﬁqa%eﬁj é)%ﬂ‘plfi%y aeﬁslg ﬁ%n such
recoﬁdlék«i'l’rrl& is eaﬂle@ﬂlny arpllaayyﬁmat iSlmohcquﬁblle raxfa@@@dt@ hahaly@r blank layers,

ght accidentally focus on a different

such Wﬁ@nw AEeshipRdnaPrba dlpyPeRihd é‘é?l‘if‘é%aég’ofﬁc‘tsrﬂ@ a different
laye]; uc etbﬁbfi{o acI&E ﬂ#@éﬁe‘a& Fezo ea\ﬁgged?l e Fitd ;ﬁ{y: 10 hk B¥entors

e rils or no e-1ced ayer
prO\nd}id(Pf szblmmnrtharrsdlhnys meatrshfa)mg)t tﬁl[ﬂzy - nted nmﬂtda;mqex&m: earatrs by
g data as.in .th curr i.nventi on.
proaowgﬁfeeow Sl PSSR O WHEN affo%dﬁéff deCEf m@&wg

met hod frgg ufv%ﬁt%fs%a% nbféﬁ%d’(w? O%OQ)@O@OZ@Q' debérﬁié% method for
record carrier. In the nmethod, user data is recorded

recosdiing tﬁm%lbhyon@\ﬁemitliaydr weoidyatrad. lovbe methed) wpedaa jgrecorded

subs?an%ahy evenly dlgtn%u’%d%rvrerllr f

e‘iiayers n b‘ioc%s of a predetermined amount of
storage space. However, the document does not suggest a de-icing method as currently
invented. On the contrary, for accommodating read-only players, the document proposes to
evenly distribute the user data files similarly to a read-only record carrier that has recorded

areas on corresponding radial areas.
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storage space. However, the docunent does not suggest
a de-icing nethod as currently invented. On the
w@oenries2¢3 for accommodating read-only pl ayer SPCT/IB2006/054543
docunent proposes to evenly diystribute the user data
files simlarly to a read-only record carrier that has
r ecor dedinll¢as iGcrEe hesPasted thgt somtt Rbordirgadevidehalitaple for write
the inventors have noted that some recordi ng devices
oncasdyal lyresteigec wicdtadhagn appagipd on thy Brarkat Jlewe cheeihrasassders
obv B0 2SRy kAR TR i RSN RhdcJURY 4f R OPGRLBL i writc-once
recottbedrtienmg |s not appllcable to wite-once record

carrier n enbo nt .of .t he devi
acconmo i“} ?fﬁ e Fe%%%e F%éa?%n@aﬁqang rthf‘claﬁﬁrlwr figgord
carridk C(l)rﬁﬁr%tm?atflbefﬁa ﬁlrs"i‘Ye%rer ands &ecoRE RRE: LAy ﬁfe tra@E dntiefirst layer
track first layer extending in a first
exteddlngm # Orst ddetionent tlacikadkront the seend tay et enterdimxinensgiconyl direction

orpsie T 3RO T o R R Suli? ahb i g F G C0h the fir

layeRahl aQBcdndattionShe LRBAd la ty@rn theonRBANE nRAAd ar® ﬁrrﬁ d for said de-
second |ayer, the format means are arranged tor

icing by detganiaingg awlchﬁtswﬁiah ipﬁ$3t1013§ lecatignfailiegent terg starting arca

e T Db G5 O AREASE b PSS P BT gy i

first\WiiminhyNghisbdinly chdomigd dﬁl’sﬁldlsecdﬂldﬂmer una fosatich ddjacsht tdurrt‘eiymnatmg
unit being recorded on said secaond | ayer at a | ocat

arcadployiasaid geepnd dyariih o 5960k Heecrion- |Téw b tb,ear@ag%@ Hat Said first
radu%lﬂ;r obitibf id ehﬁl e?tﬁt%%ﬂg) eretfﬁE I8 1ayEP st B dﬁlg gs&%ﬁ% 39fed layer,

said ositionis a posit
that areddetilved fronsthe bwﬁeﬁnédlﬁccrrdmgrfdmm; Tiseefoctatha lacatian fdr)smdtmg the

y hat re .derivyed, fro edeflned ecordi n
ertrlgwﬁﬁlr 5 Brinelon B%¢d, e%hla%r»flsr ligpsss I th aﬂultd'aye% having
opp(‘Mtb a9 dﬁ’éctfoh%n ﬁ%é?‘s I8 a%ﬁﬁbr febtedimip bEthe %@51'05 Yhe

| ows de-icing the nu  ayer having opposite track

forndlrttn@ancam amwarohngé@ fazrynid| @ylemg bylwritangf subsdymentetvibooly mat after the

t he device,the rnattln mean rranged,for
first Byt 5 S50 bSO PPy eiedin St DiGRpo TS cczfing o the firt
dumbtieurdid, lﬁztse?&éiiﬂy oflfdjhce@npStiichs $R6ARA didY®sn G¥podite to the second
sequence of adjacent positions adjacent to the first

dircefipmmlcnesi the seqwenesdy irsntdsdan a dépeticarnpppyts toitbigadkedifention of the
ram?ﬁg@ﬁé&}bgg QERYsi te to the second direction. Hence

8hCE I's tecorded in a direction opposite to

t he tr aﬁkarddzrﬁbcﬁﬁlmeﬁt offthd Bs/ideathp Gatiavtihgl raguds atwrfagged for said de-
iced. | n an enbodj ment of the deV|ce the fornmatt

101“%1]% ﬁ%telam@mararssﬁ@@orafi@r PRSioR feiheifiny lier-detieh Hicns @daal Position
is indREGNL A aa‘lgilugrp 189§d151 it 34 o h& vJchrhs bn Itl?eyﬁrst %g%r data will be

second ra osition 1s rndicatrve of a
recordediaatorgmgitd ilerpregefinod witooding fommityend erl$ﬂng Idaymy da.u:sem the

dat a be r cord accordin t. redefi ned
sccon@ B He FeroREE g oS Tk alia g ton B Bhrt A ogd el
positi&. GhiPhasith€advaaRES et el s@éonfdrlé)}rgr e bEldESed @S, Hhile, in the mean

position up to the second radi al
time, data may be recorded on the first layer.

In an embodiment of the device the formatting means are arranged for said de-
icing by determining a third radial position on the first layer, which third radial position is
indicative of an intermediate radial position up to which, on the first layer, user data has
already been recorded, writing dummy data on the second layer of the record carrier from the

first radial position up to the third radial position, and subsequently writing dummy data on a



10

15

20

25

30

position. This has the advantage that the second | ayer

will be de-iced first, while, in the nean tine, data
worey7loes2skcorded on the first layer. In an enbPdi/m006/054543

of the device the formatting neans are arranged for

said deicing by determining a third radial position on
locatitigoh tHeSfirst 1ay@radjaohitad sdilhitic faaidl positss Thisdias kg advantage that

dindicative of an internedjate radial position up to
de-igipg starts yithianarea ofdhe seagrg layersenporitn the Ra ohthedbishlayss dpt already
contﬁﬁlg Abdeda Wid édn@iguguxg@l dg-ﬁctn"?g {d ffrﬁq%%? ﬁ?jggeﬂt Y &l &orded user
the record carrier fromthe Tirst radial” position up
datat Ohik Ipecvehis it abaste alcapadd pliager, fraan chushingexdhiarkt drya o thicifirgt layer
. dgmn{ rdﬂ:i\ta,on al ocation on the first layer adjacent to
immggiately fillod R HP AFCOBYE WP Thi s has the advant age
that deq & Bgb&liMEAS ML Bevidt tBE BFnRtink1Beat8 GRNErdn8YEfor said de-
opposite the part of the first [ayer that already
icing by vaiiting said elurmohayt dgta enduncoptuiniis) esbseiiodnt demingi ungtstblemg recorded

e 8 AR B OB R 5 e bRl Beations
adjabdrRKprREQBnOBuhAE uhit§, The scqMBicelofEaet fil6l Mavi theWih@radial

~ the recorded user data. In an enbodi nent of the device
direqtipa. ftas teshe nateyl thetany adithe zhove spdadimentsgaiydbaescd ifergp wyltilayer
i ti.ng. sai a_jin i ; Oldata is wri
recoll Ot Pl e T e Sl Do ey PSR B g wrieen
at sitndlyefadaih fogitiortonl ®ast lapgrehdtus blagk. Heyede-adin@takeOplettcen every
of | ocations adjacent to precedi nq dunmy units, the . |
layeg @bm@@t%deegm NragiEpseh i ﬁ@(tﬁfga Posibion ythg|same direction, i.e. the
g ecg:t,g, i that any of the above
dlreéej:dr?rélo i nrg[nﬂltgsds%rl{a%/&%éga%gfg&? %f&a mul til ayer record
car r i er Fhawdrpgefetedembaedinonts of éyeansthod md deyicurcc@ding to the
. _enbodi nent .du}ge%rtgatcg Is witten at simlar radi al
INVeRn e SRENJR t NSYEY that is blank. Hence de-icing
takes place on every l|layer. Subsequently de-icing
progresses to a next radial position in the sane
BRIBF IS GCRIPTIONEOF {ThEE QRASKING@® of writing user data on
the fir | ayer.. Further .preferred epbodi nents. of t .
et hod JREeqE0 e Bneerar s ps LR "l FeapPEr Jran ghd Sheidated
furtieR whth&eferdnch &F the leaibaBimdRk dekcAifed @y Wiy &NxenpleHi the following
DRAW NGS These and ot her aspects of the invention wll
deschiptian pad with réfesaraiodhe herompamaag tipveipgy inivhishr ef er ence
to the | . de i of exanmple in the
fol | ow ﬁ?gggé@?%?}sgﬁ %&q%%{gxare %r ence to the
acconpanijy. DghekwamtiudslaydriopibdladiscFi 9. 1 shows a
di sc-shaped record carrier, Fig. 2 shows a multilayer
opt i cal Figi Ehows recgrdipbigyiee-r ecor di ng device, Fig. 4
shows T e0udheds RRoRMPAPAPSSTsHE A& Rl RecbRERSt:,
’Fig. 5 shows a background formatting strategy, and

Fig. 6 shows a formatting function of a recording system.
Fig. 7 shows a background formatting strategy.
In the Figures, elements which correspond to elements already described have

the same reference numerals.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Fig.1 shows a disc-shaped record carrier 11 having a track 9 and a central hole

10. The track 9 is arranged in accordance with a spiral pattern of turns constituting
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Fig. 5 shows a background formatting strategy, and
Fig. 6 shows a formatting function of a recording
waeymwmeea26¥i g. 7 shows a background formatti ng BCT/EI200H/054543
In the Figures, elenments whicly correspond to el ements
al ready descri bed have the sanme reference nunerals.
subsRRGEHR E’Hi’am thdck ST icalPRESRRRED 1 5VB Bk VEdNTS cdrtigr hap BOWS optical disc
di sc-shaped record carrier 11 having a track 9 and a
havipg g frfpropasioa 1ayer offpgecordable tgpg- ﬁxampg‘ﬁ @Ea reqerdeblegtisragie ghe CD-R
and W—ﬁ“ﬂ anfl !tﬁeaibV RE T Pin Ofca iy cﬁrc‘ﬁh]e r?cordabl tgpe of record carrier is
consti'tutingsubstantially parallel trac on an
indi¢arddosynapicarackayrecturcijrevided durdhgmnmifecturef tixeblaik record carrier, for

optical disc_having an information | ayer of_ a
exarpﬁe GracEPRVet %@r@l&?ﬂw&%fs rgpliﬁé%?@@%bﬁhé foupatigndayq; by
opti&@'y%e%%b%% r&BFlcH REonDVRHRWK. THE nfakidClfe gorﬁﬂtlft&?by variations

recordabl e type of record carrier is indicated by a
of a pirst physaiclt pstametdr uné therehyi lerd ddtarént gptreat pfepettios ¢hapftheihe
bl ank record.carrier or exanpl e. reqr e. C
surghsiBiese T ess i ool e BT st BRTRAES Wiar e yegaeions in
refldcBy®r by optically detectable marks recorded al ong the
track. The marks are constituted by variations of a
first pPysingatanpaeanaey regerd carear dpypradiaek gittdrerfenexample
. optigal [ i t hap, their_.sur i ... T-h I
inct i % BPRBARNTRL BB v U SR e M iR
radigtiod, suchras attigtivh ofMinteadilyds thodrossiettiongo fabarvfict@d dedrh dbisctable
record carrier the pre-track pattern, for exanple )
by deieeton sremenisy addrional deirstarafor@sneplingEpkéigaisre Sjgnply Using a
r jaf r.adi~at i
bbbyl XALKTL PP Rt AETATLE Y FHE S5
systeref Tlecweblbeaduldede stisbd ® dyodeplesioal adkieguesrns control

. ~additignal detectors. for erating tracking servo
“ﬂb§W§ﬁQ+§¥e Hﬁaédﬁﬁﬁbﬁg“¥@§%§&g§§2king servo systemis
wel | kngwe rdcbRiaRE I% w %ﬁé@to@é%%ﬁt}fﬁé M rmbfi8n, for example

~ wobbl e nodulation is used to encode physical addresses
videad agdintirformatphppnethéronforfmations sashpdsecoamputhesletai bed i n
US 6,538,982, The record garrj.er may..be intended to
carry r ABF S5 OF 1S GRmefiGh «SRkipe 1o O FREen Rlates o

mul@dgirdedorl 0Bt hing Arlet RRS lal &tk @EJTRdabRNfrom Ukdsadse side of the
conputer data. The system of recording information

recogteasrie hyDV® thidirstiaxen(3Grindietingebe taycabaing fitst yeelogical
reeof FERE ARG KRB LAl b FER A b REGHS HFBRRg ver
It is hbted thdt ayeily (théD firkth thyeaisiangydr kB sty elic fetange face 6f thenasdr, and

. Iechal recordin% order) is |ocated at a position
seopnb dreicates & lpcrdattharriwy e therafranardacetidhe ey er
(L) T Huk %o BRLE uteﬁ%t)mtéﬁmll{ywaﬂtﬂ @xi?tfiﬁ%r%ﬁﬁi-ohgys%ndhgﬁz%d record
| ayer closer to e entrance ‘face of the laséer, an
carriers, like the DVD-ROM standard, for a DVD-type dual-layer recordable (or rewritable)
disc there are two options possible for the layout of the disc. These two options are referred
to as ‘parallel track path’ (PTP) and ‘opposite track path’ (OTP), which indicates the
direction of the spiral in both layers. In PTP discs there is one information zone per layer
(which may logically be combined to a single addressable space), while in OTP discs the
information zone has a first part on the first layer (L0) and a second part on the second layer
(L1). In the DVD ROM standard for dual-layer discs in opposite-track-path (OTP) mode, a

single information zone is defined extending over the two layers.
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"second' indicates a layer farther away fromthe

entrance face of the laser. Due to the required
weopabd2ks | ity with existing read-only standarPBCEERR006/054543

record carriers, |ike the DVD-ROM standard, for a

DVD-type dual -1 ayer recordable (or rewitable) disc

t here aFg.1 WowspimoltisayRPstidal €isé. 00 ib Reirktay@uu0 ahd LhEs a second

di sc. These two options are referred to as 'parall el

layet ft hek ﬁpﬂérna}nsp@mnpiaysw cRsosF fiest daygb e spaten layeotpycparates both
laye oSy étfaldd s%%%lg el @r A ﬁ%ﬁ&\!vﬂ BeBly i gec%mi'i ler 41 RRUR ¢ layer 40 is

yérs ere |1s one rntormatli on zone per
located\aen p()Mhd)m: blosmyo hm gntcaiicb Yachel7axdnitd reeatdtcarrier gianghesecond layer

dressabl e space),. while he |n rmatlon
41. /girrsr coan i showain  Fst s@ip ‘%Srr‘[écr%efierl tﬁ%@% ayem ﬁéassr beam is

show LN BRI a6t sS@GORA L ayre (LI). I'n the DVD ROM
standard for dual-layer discs in opposite-track-path

(OTP) mbldtilagersiisvglaee dlrshdy mediiable a3 ocve-ordy desficoeded dlscs such as

pvE i Ty B Floeey Feo WPk LRl agis? e df hping & i BE"

DVISERWNGist BxEEcchlly béeﬁ profpzbseu RARRAILRNAS td &V&ﬁnﬁhﬁbl@%ﬁ{ the dual
the first layer, &acer ayer 42 separates both

layer Byd-RONd stmd%rddT 1@@ EQ et kase trangaissipn areundHi®np) Heilboetiective
5y SPGB bt TOF b b ¥ Soy My R e oo

1 8%) aWIhIta&ﬂe bR wiriteb] S @stivabstbiay e medialhaingBs@rmb@difdrSare considered
shown in a first state 45 focused on the LO |l ayer and

alsot he | aser beamis shovvn in a second state 46 focused
at the Hyphay§p JIIURE DTS Fhireadiole | th
avai | abHY as %a Pﬁ e Pel{:oﬁg“ﬁalg scse g UER ds disc, bo

layeE3\doe R@Yl}omnv@\tfén\ﬁ/mm C(ﬁdlessmulvbf ﬂmlplr@dmttla]h hha;létwmitemcm;eas on a

. are kno er DVD+RW di S rec nt |
disc areorﬁgwmorw 1@%@0@ alsE & noTRloDLig rvrf%lraé lwmﬁC%ﬁ%@P@ dpading
DVHREU JAE- Wméih@%%ﬁiqaye}rt&§a oGt LML aftPSot®e able to track on it. In
transm ssi on around 40-60 % The effective reflection

ordeofortsoclha liayed sapability prwa kd tyackdsnad tehoiigie dxsv\eirdrmdwhlch is

capatlf)L %{’Té% %Igu g%YﬁgEi\’{? glssg,lrrglldsg Véfﬁgdgt%ﬁ(ﬁ}i }Zl\y\lvt %%}k:)eaﬁ'gp & rewritable disc

are dIQYRFSredtE a§ ODSIABDE Areak SOnce[\dRtWaRkr diSc B vttt ket @6 lead-in to
DVD+RW di sc. Like a single |layer disc, both |ayers are

its lqagtoat|thenmdwive thanis hkvreapeble efiegdipgte Y Dt@Mphascearpllam reading
thecil%éqe Uhwitten areas on a di sc are referred to as
CE" because a normal optical drive that is only
capabl eDolible %@M@l@%&dﬂ%lﬁbﬁ&@lsw Hale 8 eddeld&obipaﬁl!’ﬁhty problem
as a.flat surface and not be able to track

A
withy IS%I%H%OM gayesragpvey singls 1y Thag thQea%WP&OM Agpee ?361
1nad§751@&1|ﬁ|yﬁﬁlmg gﬂ?%ﬁ%ﬁrg@ Phis i l?é's V‘\c}r{iﬂ’lf élfftgla%eg vﬁ%?@@e%sed in
suchV¥ diiteg thaairsethat anly a simghr llayerbk gridics compbteﬁjz ghenr 2D8M-8OM player

to as "De-| areas. Once a | ayer disc is
coul sy op IARER Rt B g Gofh BeE Ao SR AspRdRT & 9G¥ (pdump fo
the stet?@{d 1'a§er°1l"héfef%?@@*?sj Sofbscl &t mgltAayVRWHMbIRARC M have all layers

probl em r eadi ng
written by the same amount, i.e. at least corresponding to the amount of user data written, in
the direction of writing user data, usually from the inner diameter to the outer diameter.
Fig.3 shows a recording device. The device is provided with scanning means
for scanning a track on a record carrier 11 which means include a drive unit 21 for rotating

the record carrier 11, a head 22, a servo unit 25 for positioning the head 22 on the track, and a

control unit 20. The head 22 comprises an optical system of a known type for generating a
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the disc. Double or nmulti-layered rewitable discs

have an added conpatibility problemw th DVD ROM
waeiwess2ebove a single layer. That is that a DMOFBMG/054543

drive can inadvertently junp %o any of the |ayers.

This inplies that if a nmultilayer where use used in
radigib@lbeamd4 pMeded thadugh Spti¢dalenntsyfoussd GOl eadiadip@ispdt23 on a track

witten conpletely ﬁen a DVD- ROM pl ayer coul d crash,
of theiatermpfinnylay¢ried rﬂ@? %‘érdr?él’rt% okheqadigtion berw 24 Fsszsnpigted by a

f [ t
radiffiiSBhce; Of. At diich B HOR i M ACRTHor UBR) o qousine
actuatios &rtmbxhltag/me dbduslofiytermadiation beim by albhg tl&va)mwaimwﬂf said beam
at | east _carres ondlngfto t he,_anmount. of. user

and g\ntra@lflgg] actpg{oy 108 TIge peEtPYAS BF thgspet Ql%glnlﬁlgé 1a]d(gfe£t10n ont %e center of
the t‘rh%ﬂa'h"hé’ trécrk‘i)rfg Jclﬂ?atdrr}ﬁ‘a%r C Oﬁﬁ@ 611s fo? réd"'ﬁl}pMB%ﬁg dh %Hﬁ'&a@ lement or
|g shows a record I'ng devi ce. device 1§ DTOVI ed
mayvaltletnagtzdm i ra,gam@drfer ¢hang1$1g alnmang@e @f & m&culmlamm&hajfocusmg
rr.ier ' ude driye unit
and %8?1%‘?3 ﬁ‘éuagf?fé e @%‘FB i aﬁc Ula SEPAS éml’?éﬁl? 5900 “él EBT reading the

radist®ntref&ctdPby B ThiblBRidIAaydies fRaHcLBy @UctbfiBr bf Adal @@@I c.g. a
a control unlt 20. The head 22 conprises an oFtlca

fou@w@d@m dpda ik Hsviead ¥p éorfgsnergém@ d@t@crtﬂrgmﬁraésﬁoam adrio lsdgrt-cnd unit
31 fgrg%agng %V!ﬁh 51*%%%%1&1? ! §1§ ls % C%Hﬁ{l]% %n{afi)n %Sﬁtmé gléﬁa 33 and error

eln orna
signaif 36 h“@r tfa&ﬁkﬁfg@nd&‘bcfdsﬁfg Tﬁé‘l erréraﬂgrﬁds IMarbeaipledol the servo unlt 25 for
generated hy a radiation source, g. a l aser diode.

ﬁrq%léng]@ea@jtrﬁﬂi%@‘rd oswprg %Cé%at‘erﬁoThesmW)caram%&%ql Ag 1s processed by
readjf&éé@glﬁ%u&?'éo BPY LAG KR i 1{;&&&1& fdeﬁltl&ulﬁtgg'a%%rﬁﬁg&eﬂl@o%%put unit
ong the optical axi beam and ’a tracki ng
to reatttetVleah@mf(ﬁrmatlbn rEhepeatrdl wni 2ycaniprisee capmi CﬁalifI'Yl, far example a
. radial direction on the cent r of ihe tra

MICKOPECRYSA 2AEPHATRTRAY a&‘éﬁﬁ?‘if s The ?O&FOfIgHt g(P ﬁw also be

imp Rh2E 288 sRRE madine nqggetcn@ﬁltsmay alternatively be
arranged for changing the angle of a reflecting

eI enment ThHeviéoswsovidedawth recasligeast foatcopsling igformation on a

ven by, actuat.or signals fr rvo u it 25. For
mutfikf oS Bt B SO B Pt B4, e e otz SSthprise an
inpuk 8Xi€D7,| SfolBEGFEANEY I&cEehiey afid foparauswath tHtRad 28 afd front-end
a four-quadrant diode, in the head 22 for generating

unit dé tfeicgenerasing Aayrgc beam péeadiasion. Theofermaties 28ris for3dding gpntrol data
and 90%%{‘[1% 'a'ﬁg e}{gorqlggeé Zd%%'yglc&gm%tg nt?el r%Corgﬁ%lfggﬁa?,r ag.k‘t{?;ﬁgdﬁmg error

scanni i error °srgnal’s for

corr@cnﬁbnfcchEEgI) shinehrenizafg Iﬁilttgﬁlal @tcslavding aﬁd)tlpinﬁél dodmtgh@he
servo unit 25 for controlling said tracking

fornfagied) YPiGCOI TS REMISSS TRIEMFHPh ARG AR AYTHEFNP @ﬂra?spsedmg addressable
locaﬂ&%‘:(ﬁtstﬁ@ de 3¥d Ea‘?ﬁ% lﬁ{a 918?1% ‘%b ltb@'cBnt?cQ Wt &@ T'ﬁ@ﬁ)'rmﬁﬁf&?data from

uding a ornmatter and output un
the duwputef theefoemative 2K ng p)efsm;i ﬂodhle la¥dramn@@9twlakh verittol2he laser power for

rises.control ,circuitry, for exanple a
“““W%gﬁ g@é%%é?bc d B¥8gr am menory and control gates.

The coniy & cHBbdimefk tH@Yec@f&%]@&lde@Ia%f@@ees%t@ﬁ Ghl d}S %3% @n optical

] machi ne |n |OgIC circuits device is pr0VI
disc deivo fatiusg ime eorspitor. The contetil ngiti2Afipamatged ko ermaunicate with a

processing unit in the host computer system via a standardized interface. Digital data is
interfaced to the formatter 28 and the read processing unit 30 directly.

In an embodiment the device is arranged as a stand alone unit, for example a
video recording apparatus for consumer use. The control unit 20, or an additional host control

unit included in the device, is arranged to be controlled directly by the user, and to perform
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mul ti-layer record carrier of a witable or
re-witable type. The recordi ng neans conpri se an
wo paneazed t 27, a formatter 28 and a | aser uni PCREB2a0H54543
cooperate with the head 22 ang front-end unit 3 1 for
generating a wite beamof radiation. The formatter 28
the fusictiods ofietd filg ne@BEdndnt Shaft@n artd deotodabdlidig applita6ios @@lthng
the data according to the recording format, e.g
procs@ﬁengq@ Zefidp a%@fr WEE picesieSICHE: ?Jserslyfﬂzmaaﬁm B m@sented on the
i PG48 2 R ED AR A GANOR Mg 1y gt
and/or Vidte ror d@ivbuiespocsdedaudicldides. ﬁbﬂablel coapidsena nodang e for

exaryilg Gpasrinad (v S KR (RHN 86 e SPHdEGIm tbg MPEG?
stanﬂa?rdpmﬁgutt&uttﬁeprbé’e%%s thOhldid TP Gl LB b irkfiehation, which

[ aser power for witing the marks in a sel ected | ayer.
are passcario érblodinaem 28t Hee rced pradiewsgedevt Pempy cemptissrsageble audio

stemonly, e.g. an optical disc drive for use in a

and/é%‘ﬁﬂﬁ? g?COd}?ﬁémétg'nt rol unit 20 is arranged to

comuni ¢a¢ Botttdl inid 2D 1cOK: ?ﬁ%s%oﬁﬁétﬁng Onit e f(h%ﬁrforrnmg a formatting

conputer systemvia a standardi zed 1 nterface. i tal
funcgign gniagnultitager igeerd cemicr hedgseribast habew 2athaaterenee to gm@res 4and 5.

ct | e |

It is 5 ORE g@aﬁl I%gfg#‘{gigﬁmg gm%'tlogs th %al&érﬂﬁ%@l gﬁl ‘rtq &EF gartlggl?e n%eirforrned ina
dlffeﬁtenup@@assi@g:mld leg irBP paut 3bmputkOviaGOEWARY drivge. The

control unit 20, or an additional host control_ unit )

i ncl uded fumbenat fwgtions ofjthe eoiingedevics may keodifingd pesgrding to a
prodfhflgnkiall E AR oA LB LA TR e T B nfrom o draf
propapgd loif daatNa:tmndh@ampntm@e(bs Imiggmatiog . Tealudchlezya$tdh dards/((N(ED'S ):

worklsg ot P55y K < tbrpr e NG BRGTER” "

TECTRROBOPY - Miithedih 23 Sardly M‘M@ﬁS’aﬁﬁhﬁQd@dﬁﬂ{eﬁt ﬁm/eloéalled MMC-
vi deo, or digital unconpressed audi o/video. Suitab

5). 1o (MIMICeé,stt srcqredgo fmmaf oD VX ERM @s@b@cmrentsetdda‘ta)maabd lwntten to it.

in VWO 98/ 16014- Al PHN 45 nd for
A o BrURA DS FeS s e 39owp Blaudiel 8O gl dfippmc-s.
Accafdeieob thd feat Duddh ti&t& z@ﬁe is Qf&fddabﬂe@éued\wlaQBa@fnecd%&SBﬁﬂle After
to the formatter 28. The read processing unit

the degrpaniedellesving alt leadiieantiahagnsy a rthsd cerstod dpiry usmiqllty§alled lead-
out, H]«lsr Q08 @dd alf?ﬁe 61%9%0%8 [1o% ﬁf %}]J Qi aetting unit 16 for

formnga unc on a nultilayer

r ecor d Eaﬁ’tllidréfﬁnoaﬁ)nd a&&feﬁbﬁﬁmhﬁé ol I Minbtvn 26T £ dtendard
gures 4 and at the formattin

desorlbﬁ%tq M%Cﬁeﬁyhaaqt%relr) 4ad P%WTS 8 #3@@21%& AEWWQW@@ Packet
Inteﬁ’%ef éo n%tﬁ%ﬁ ﬂ' rfefe%n%?d inPUIRAES %Isg/ﬁ‘(g)téf% f %Rm%u&l a *e@oﬁimg device

vi‘a a software dr er o
mayfhfzmatlecbatsAEiWAlﬂAPi[ deacdi ng deV| ce may be defined

accor d| ﬂgaﬂfl ned ndard For, exa .

For mat t Mogenar aibiani dyise s by TugR e in S READNDROM drive to
readqf @f’ fhenP %MT @I)rnhﬁﬁd e @e &Qﬂ?@rﬁeﬁl}ﬁﬁaﬁt e actual format process,

| nformation Technol ogy St andards

¢.g. by writing a lead-in control zone. Whether this cornrnand and its underlying process,
must be completed immediately depends on the specific format command. If formatting must
be immediately completed, the drive will occupy the ATA bus until the lead-in has been fully
formatted. However, usually the format command does not specifically require de-icing. The

de-icing may be triggered by the format command, or may be initiated by the recording

device on its own motion. In general de-icing may be performed as a background process
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Wrking Draft, T10/1675-D, Revision 1, 11 Cctober
2004, "1 NFORVATI ON TECHNOLOGY - Ml tinedi a Conmands
WORMB7H56263 N t hi s docunent further called MVC- BQT/IB2006/054543

MMC-5, it is required to fornpj a DVD+RWdisc before

user data may be witten to it. A format command may
und@@h@éoreidl 8Lt reiopding Getibe; i knadshopd @it Bestire@svife tor@dndsN The de-

MMC-5. According to the format a user data zone is
icing progecsy, Whilehedariceisa apeats-and cxersssoMmgs taeceid arpigitieve
user B0 o bl S R B AP e A0 7 e

r ec or de@hatnaihfocenal thmummmyn i ort foemadi@ihg of @ neultileyertrberd

functions are defined t he WEI |.- known ATA/A API

carrigy, dfy a%eruaula%% thepeereshohvigocme g frapting meqgs LG afgrpgged for de-
1cm% 4 3y r&Brcﬁ:érﬁ@ﬂfﬁ%ﬂm% LA ARgedRdl plomlgﬁ faﬁ‘& & f §st layer are

TA/ AP -5) referenced In MMC-5 (chapter 2.1.2).
deteBuinhd,avireee osedidatg it ev Mwllmllﬁ)e madmde«ﬂ figst. Hélwe ,ﬁhléﬁﬂﬁlst radial

.devi ce.. I.n n a bl an e formatted in
ot ssivgighReMaab iR ap Gl g Fhic G M gsorded first,
whi@OlEBR ik §e1@dtéf@£bcoicﬁwgb@% @%dsmyedsftewramg Wermagidaber data has
format process witing | ead-1n control

alreadyrheen vwetdﬁ?érthﬁ hi:tgaldmwr@ﬁd)f ﬂ%mtﬁet daja masidelugedh éubsequenﬂy the
writh %%%Sﬁl'mynaja% t%%hecc?éq% tlgg h”ﬁ"&ﬁ' Ia%% n& 19 =P ?P %% r8%rd aﬁ*rler at the
Spec for maot PPt nus

first Irﬁﬂiﬁdﬂo@ﬁﬁhylnqﬁmceﬂf%dwntd@nﬁy Ishaet bedrb aﬁl@ cpyhatdeefteASAd first
bus until the lead-in has been fully formatted.
radighppsifien, andgriegery it backsor nabviewiivrhepaoaya ﬁ@ﬁc alrdady been recorded

on fﬁr@f?e?'lcﬁdaﬁ%ﬁi E‘Bé’c' F€cdifiad Gldidoc T'&ﬁs skﬁ)@@@w‘ﬁ@ﬁ( wiffing dummy
triggered by the forrmt éommand, Of Ry be Initiated
databin a:dmnboelunerdismsdefurmetlmlsumantamnd mraticaving whiclg@ner @flthe record

cor g T Ve SR S s b rEsd PR BhSSRISHNS By
recotRAGP&RE %ﬂhleb' e@z bg SGBEMhE QlfGﬁﬁHfBﬁ%m 18 A8h£&JRRnt system, or, in
proceeds, e deviCe al so accepts and execut és
the @/@nha?rfdsnattmg @cfmocd ourigrghatibey beansesed deafioze, by stdnaingetbosaface of
th caral er, which tenporarily interrupts the de-icing.
© BRUdCEITTf ocus of this invention is on formatting of a

mul ti | ayedn &BBQIifhehtSoF b BultilbperRadord 6atia, R méd18m may have a
process of de-icing. The formatting neans 16 are

pattep o gk thatris elnositnen adiaernt layaspeeallcd e opesite tiagk path record
carr%? lﬂo?‘@?ané@e a{lc\ihﬁlt layeq%lls%l hégi%gl &ggﬁte%gk ?afhl 1{1%; ha[V%y(gt{ th@HEst layer

user
callgdelon adedl-ini o8¢ as Ii€ing eoiithd zbhd &ta mmdmaﬂn rp)msl ﬁdsﬂi’d)nl C‘B)nstltutlng the
indicative of a |ocation on the fi | ayer on

inney glysigah peungary ofifhe resewtiable dred; p@tthe W‘PPE‘hlaD’%%?t“F%#l % & st controt
zoné?a!llg& 'ﬂ?quaf: 6T ALOG Iregorg&ia%rp{h%‘%gf‘rb%)%g 3@ (fQ(LQi' ﬂbgmoﬁ LBk inner

user data has alrea een rec e ‘act ual
phygpadi bbu@ar;ofwlmﬂenays earmdmta thagati eonesedl 1. Su bsequent |y

the wri of du data for the de-i IS start
on a ekl Sl}oé?gﬁéfFC ing 4t p GRBpTe K PER THord R st layer

40, ﬁsﬁgl'lyabalfé@id dn@n: sebéhd%?&%lc@alfeﬁil%é ShdReh ARG tcfitbred with
before and term nate after said first

respect to the central hole 10. The LO layer has a first control zone 51 recorded at a first
radial position 61 on the LO layer and a second control zone 52 at a second radial position 62
on the L0 layer. The L1 layer has a first control zone 54 recorded at the first radial position
61 and a second control zone 53 at the second radial position 62. Between both control zones

on each layer an annular data zone is formed, which has a data size determined by said radial

positions. It is assumed that the track direction on both layers is opposite. In that case the first
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radi al position, and proceed in blocks. OGobviously, if
sone data has already been recorded on further
wo o@mans@ns on the record carrier, such |ocati oPCT/EB2006/054543
ski pped when writing dummy dajp. In an enbodi nment
status information is maintained indicating which
contésl@ase Of o fiR KEROEs aarally @hlldiaved-a Fa@adyhided fitticohesl. zone 54
Such status information may be generated for a partly
on thesk b fayelis paeadyFaled lepdout @n@ Fygiher gones axhi ﬁgmtermedlately end or
i f
start R T R PR UL e TR AR e NG b o e rack
dire¢t®mdn kaecﬂo]lager tbg/lasera mmyr@nt;ﬂtt&te&udémn&n@ﬁsdr Idetarzenezr dr may also be
arrier. odi ment for a il ayer recor
wpefl fQup Smg e ﬁ?lﬁh%y%@éta&%gﬁ% léﬁlﬁte&ftﬁ%trsa@w@ntrwnes may
be réc%rd%@ﬁfé?dr& Br %rquozi‘&ﬁg turkiRY 8615trol idtal ﬁ%a@t‘?c%@gﬁl' de€icing may
track path record carfier. For exanple a dual |ayer
ahadbgmnhmmmn@6bppmsomkm1mac@mpAzhnmmy have, on the first

| Il ed d | ..
rome. at Ret RN a5 B R eefebiet AtrerRgE foppraditionsl de-

icing SRREg gpbl)fﬁét(éi@hm%o&’dléi ecmdeqémg R dRGardad va%uﬁf@cawrl%h tnhext arca
second | ayer called LI, a first control zone cal

56 agligecnit éatheower dagnBleis. F@Iélmrdlémn@hdattwoubirbee@wﬁ@ﬂ %sgcontlguous
sequegge f‘ceEJ 8(? J%lef) H% ﬁb t&j} eclu%ﬂcee nglﬂx Pﬁt%{uﬁ%%u[ﬁg ﬁxnr%br fgfhér% in the

now ern1na Zone

ordef € thicdiaok drectdn spppRsiogRal efcﬁﬁéﬁs@aﬁd‘nnﬂﬁm@ﬂ Gy @ab . No/ée that
first |ayer 40, usually called LO and a second | aye
formptingcofja Sé%gltlayarr HsepreGreds abyays | Spnb’@ﬁtl%W%@(ﬂ lq,ﬁlctaﬂ] a@(&@fﬁé@ the

hlghEﬁ atdtﬁ%[ssc ek c# alif good e@& nl'u@ﬂ%?é‘%‘isc 6 b to format from the

control zone p05|t|on 6
lowdkt tontht h@hb@aldége&r aanuﬂlcatesldgmd)vcﬁmt rol zone 52 at a

second osi n 62 on the LO | ayer.
'ayer hi& % R SR GioSOHR Bapiig atein apporifurack path

recotd Eafier 8flicah FROS) at ﬁ@ﬂla?erlfmagﬁid 2s&BRONL LNk Qho?RNBe BB layer
at the second tadial position 62. Between both contro

having ndsstennigalciong éi/,dhe tad-anponarndlaseondnentiad zbuy fddhe L1 layer

ich has a z detern1 ed adi
has 57 Bo Rl 2B 5 Il Gl P e e n ol Ak o v data i
55 iPtitalca ¥ kot ded QRRONotctthatl dh drfoat S AsefifshRdfal p&diGeNinkiRhtes the
zone 51 on the LO layer is usually called |ead-in

initigldpentiopfon farst tgeortlinggiscicdnta, pdliclyismearsthe smer heundpry efyte annular
recorc%atbi'ésal’l@el it g(]%laée%gtd) t%@‘ijea?lﬁl 7 ﬁ? Further zones which

riear ayers may be call ed

m ddl e A@ﬁ@ﬁmglm adohell i ltikyer do- ROy Bratylyy 4 ffst Bavygiag unit 60
same track direction in each |ayer the | ayers my

is Wetsﬁs%tl the st r%*&é ,s@ﬁa%éo {Rele-igagaho Harssurtice papedyIslaygeA
num]'B 7L not )té gatg uﬁitpgeiv% C ont ?té‘{‘l bM L4 qatdld%&g&T 1ngﬁ51%g %g Rfow 59

t hat Sal Zzones may e recor
oppditt 0o thearackttrectionettos i beghoted thhte s wsmnat, thel wdan@of 4 data has to be

pertbgtegy B RO BT GHBET AL JELP Ll A (T P B plceeds

inwdrBPfr6ALRE o @A%r Ai8RRIH AT RERR - ardGCY BldRdtek ‘t’na@ sttseglicht @By units
deicing strategy, a first dunny data for de-icing a

are tgterdid supdsaicens fudldrdubeards,iift @gh rtlmelw)rtmgaw address in the track
that precedes the previous dummy unit, and writing the area up to the previous starting
address with dummy data. After writing said area the recording head has to jump backwards

to the next staring address. Hence a de-iced area 58 is created opposite the user data file 55,

and dummy data is recorded as contiguous sequence, continuing on L1 as indicated by arrow
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56 adj acent to the user data file 55. Further dummy
data woul d be recorded as contiguous sequence. After
waeomploe2shg LO, the sequence woul d conti nue onPECTYEB2006/054543
further layers in the order of,the track direction and
the | ogical addresses, as indicated by arrow 57. Note
59. Nb@tthdt @hm&hﬁlhmgelolfec@d%ﬁgdr Baliay edoréltieg 2AaRee gdSudhokaygrs
fromthe | owest i cal address to the highest
woultyibsecgientiyype w&&%gq credp feplprar de-iend Acanantqarklager di sc
woul d a t gne
addr esslrﬁglslg?n(}@ t&%%@ e S%{fgg#lﬁ%ﬁﬂ@oﬁ] LBV B disc,
whictuib thit yey dllybacikg QJLMer(ImI’]IEﬂ ttlnengeamrlaan op MSa; blevalys aqlal to or
h record carrier i rst er. 40,
1arg§ﬁﬁa the apargrifenyaey Lo, P Iefglfaé ysthe)w?ﬁmefl ﬁreea@@ Irlavé%%frav hg
pred@telhindli afBht B/mAR @ﬁreﬁﬂat tfl@ fesi @cff)gbl'e ek @ WTH n@’&@ h?t ice when
second control zone . The LI Tayer has a first
jumgiogte ovritiomercBHn a dl&eﬂeealdy@’uTthh ejcaanscdstobe ottt in particular
ser. data fi

t .
whef QR il SR TidoPe T icint Bitarrbiagmidt. 40 proh Fafifyputeiayer

recoRP&rfib08 chINW et @SrniddRaté Ndikd Rrmb@&PAibQ WHIET isfstil $bmpatible to less
recordi ng user data, which is near the inner boundar y

capapte plhebaghdeviees  r ecor dabl e area, just adjacent to the

| ead
strat egb o par Bl BRoRRY Frosfild HRKEL 381 Pl
funchibh stayrtRPetlorrpabintd Iﬁﬁgl‘éﬁmﬁﬂﬂe ﬁiﬁt ilike BPC drea Mic@sYocessor, based on

surface of the LI layer, A number of dummy data units
a SORW9RE MeEAMWAltemeAveH tqu fopmatging fynstion awmhwn@s%edi 1gyp recording

devied flﬁé’\ﬁéﬁptfbgp&ﬁé bgvd 1{1?1%(%5{ §ﬁKRq* i le?ht s?r em!ib §s§1mt68 r%a%y for use.

noted t usua witing at a asto
In stppMOUNEDA arcichiel a}irmeedﬂiimanterfedi ehg ihseatcH or wétivatedpand the units for

of .a dual OIP di sc praocee t he
phy S BCeiaine B Teo b alis? areaacrles%ega RO R b Crmmand may
be r@dépf%ﬁ QUM indW Ty, WD httéeﬁﬁf%rfﬁ@é:&r AGHcAAcPRH BE e, Tt is assumed
further outwards, 1.e. each tine starting at an

a formpd cemmang it feeciveddNext mde- -iprepedes it ingiaprdein sas DEIHRMINE 64,

the o iaa Ry PR byt Hand € Ty S Vil B3 S B htrminea

In paréie@lbe ifig riaAh kRN taAd b UiFR 1DRE kV\@dtetitdd, WARhMBXt radial position is
staring address. Hence a de-iced area 58 is created

indiepsiye of 8 docaten or ge first laydrionevigeh usendaty mﬂﬁ)e degqoadqdgfirst according
to theﬁa%)({egﬁ 1%%01%%%’ fo%gtu §K‘%s%gﬁjeﬁql§t aton I {3‘% I’%ﬁ a{(/’)garlt%brnefgg §tart1ng

wrltﬁlgrdfldaﬁnﬂ'}adldtmgn adirehck gyor R starae fochtien fshiatdiain tha Yieyt sadial
woul d subsequently be witten to create copl anar
pOSIH%n’Il@e@leé‘?céggn eoveEaR firstyatial pprBionedt Hep RECQRY DUMMY 66 a

umtwﬁ 1%111?/% abd i %c%géle aﬁltj %{t@%@fﬁtﬁﬁ 8 it 1§)E @m@}{g&'— g\é\/ Fg'thé}'d%ﬁlmy data

s not yet ten to |ze
unit & equined. 1ff dhblamk drcad Imvalbeaysrigqutie deacing plrcmems tdrhramated at

point REAB ¥ Bl VBB e g st b THhsaR DUSEMATY o6 it

furttidd @hmbRudi8 28 e L RNRD Bty 'AVI?eXWldchtlélﬁ%eJe \Wlﬁteﬂ is @et%@&dm to the
junping to a witten area on a different |ayer. L

de-i@ng atrategd dortexamplomsides@ibeid mopar t i cul ar

Fig.7 shows a background formatting strategy. A first example 71 of the
formatting strategy is given in the upper part of the Figure, and a second example 72 of the
formatting strategy is given in the lower part. A multilayer record carrier having a layer LO
and a layer L1, and an area of user data having been recorded on L0, is shown in both

examples.
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when the disc is ejected, and the de-icing process is
interrupted. The partly de-iced nultilayer record
w@anrioer26d s cal l ed an "internediate” disc forne€T/EgR006/054543
disc, which is still conpatiblge to | ess capable
pl ayback devices. Fig.6 shows a formatting function of
a recor fi thg fiyekemple e dequdrrt f Bgmbdyitd @fitsTBYmb&ed dummyl,
performed . in a programmable unit, like a PC or a

durnsgy o5} Bedesighat skuBdat dwnay DomtlnberPopib e atrting point of the user

data’%’ntLQT @ﬁfﬁe\ﬁ éﬁf dh%‘fh\)f @arté‘rﬁﬁ L' J 419 chHﬂféh 'oﬁilﬁﬁXhé’%n‘f‘e’@?e@ﬂSﬁ as user
ina recor i ng ice e an optl cal rive

datalifiiccomled yn LAt WHEARIe Gfer It hieasdygsit eomplstehsduived (duadys), the

for use. In st a record carrier 11 is
sequEAferaBinues qp. LY M%Webﬁata&q%@d and the units for
physi cal] e %G&%a%kﬁﬁpltefv% 4 BfercHt é‘eﬂﬁéﬂc@ fofaﬁﬁnﬂﬁda'té/ﬁh%qs given

In step RECEIVE 63 a command may be received via an
that statte (4t doeymyd ) gn Ld qppesitei the staftmgeoort oathel usmeda’tame Lo dbu continues

PC syst
only gy 43 Gop P g BEUEiE neR BT 4 L8 e phE i it
posifabl ERMsMEe 8 oft the u§e datadiliosd yoRsidd en @écoaotfeer SeRkgudnhaimmy

Is logically used when first data arrives is
datagiagte pigi a«htématmgiyawqi@mnalpo arfd kb in thagamae disentionias Hsustads
reco{rded. E n'e;%t cgl%&n? : H&ta f@uméﬁg@ 1??51 B% i?'ecm{d%?l oglLOpa% c%ﬁtoto the user
Fdondr |ve 0 Y 6¢ation e ayer

dmawmﬁehemgeﬁmde&ﬁmemkdbe recorded first accordlng to
the predefined recording fornmat. Subsequently, at

SETPCS B%te thptdn|thgesscrrshoraleatheifiet dwmmy defaon thaukorayer
|
o9, 8RBl A0 UG B il By PR B, e
into hhegtﬂérrpmttennalucai a pairt map be ASedSib&:ps@Eﬁ%ﬁiﬂdM iffrraation about

.uyn ata.is recorded. At ste T 67.it
Whlﬁm aﬁea g i)%ii? FrSf- TG SEHiC Cq rP&Qﬁfd}ﬂ.gedammy data
unitd Eorfinhedd %oﬁﬁrl%aés Q@%ﬁll@&@i’be&”(&t ?{136)“9 de-icing

process iIs termnated at” pol nt REA In step NEXT

67 | t Isamdevbabcniche firmatiingoingtie prrRECORD @&inmniﬁgstiafus

uni t.s, nee ob ten

.d
foj o e < S Pl PR Rz andlor posiion

of a d8ntigholidy Sriteh @84, Trf Sirtiai @il stsusdgfFmbhedisn@ted firJatér use
shows a background formatting strategy. A first

whep fags-is g proesss tsHatefropteat for epranle iy empmosy of the ficdopdipgdevice.
Furttﬁlﬁr&%r 51 ma{t tlg% bntfg at]‘toglfﬁa%r beatngorae(is c?r? 91[%(;600')1%i nB*ngr 1?5%#0 E & when an
eJecmdrﬁmhrayle to be exrrcdtedaWhlee ltheheworﬂ @ar&tleir ayiaserieM taa @orﬁlattlng means

| ayer and an_area of user data having been
maYrSéeb?ha é%coes%%reer fog retrigving the S[%‘t‘ﬁhm&(%ﬁ% n F‘rPa’ftWélaF casgtthe size

of agéﬁn_@%ﬁsl w]ntt% ?e%tﬁ?;b%ﬁ é?(ftenq %eaﬁfémahﬁl t u Izrrrynlq)alntalned.

I's glve hat starts
on LI oﬁﬂnhsugletht: eveatian hasigep mamly ofplhined bg embddih&nt:srusing

uent . dumn: ata units re r.ecorded. on
DV R FHET b ocks (edayeT it & 140 mER Gt meildyer record
carrMB&fuch Q?réc?\)ﬁ@ﬁlaﬂ—d)ptf&@ﬁca@&e thaGREBloptied1MiWe HigRHensity (Blu-ray) discs

(dummy8)
or any other type of information storage system that has a multilayer record carrier that is to

be formatted in annular zones. In particular the number of layers may also be larger than 2.
Corresponding control zones providing start and end boundary may then be positioned on
cach layer, such that the user data zones spatially coincide for the stack of layers. De-icing
takes place on each layer at radially corresponding locations, coplanar to user data recorded

in any other layer.



sequence continues on LO after the user data (dummy9).

In the second exanple 72 a different sequence of dummy
wa@lat0a/066263 S i s given that starts (at dummyl) oPCTL/B2006/054543

opposite the starting point ofsthe user data on LO

but continues only up to a location covering a third

radi al pdashéte@nhatdn (tds dekummentihe widie ‘¢dmhpribing@doal not exclude the

position marks the end of the user data already having
prespicsof oEes elgagnts i sicas then thase ksigd @ad heurerdsa zgrean’ preceding an
elenfthf &S3bt &&Ih)'dertﬁé:&gg&% BPa :pfarﬁﬁ ogg%d#%ﬁ%?&ﬁ% any reference

Irection as user data I's recorde

signsl domyt ldkait sho dapeythe Raymy ehat dooindadioamdyeid) pdaredited oy means
t user dafa that already h been recorded.. Note

of b?tgiﬂer ot el SeBig a@QéhﬁBﬁ%V%ﬂ?smﬁ@SF P it R DUEPESeiHed by the

samé REmlPhhANGEe SNGTNAR. FIARLERNCGRWMNE AvBRicHOhbElimited to the
than the other units for aligning the dummy units into

embadinegts, and thatinenhon Bercin caclpand ercry mavel hetus edcdngbination of

feateasielsgi j tgin status information about which areas
& égV been de-iced. The alternating sequence of
recordi ng dumry data units continues until both |ayers
are fully de-iced (dummyl 3). In an enbodi ment the
formatting unit is arranged for maintaining status
information indicating, for each |ayer of the
mul tilayer record carrier, a size and/or position of a
contiguously witten area. In particular, such status
information is stored for later use when the de-icing
process is interrupted, for exanple in a nenory of the
recordi ng device. Furthernore, the status informtion
may be recorded on the record carrier itself, e.g.
when an eject command is to be executed. Wen the
record carrier is inserted, the formatti ng neans may
scan the record carrier for retrieving the status
information. In a particular case the size of a
contiguously witten area at |east extending fromthe
first radial position, is naintained. Al though the
i nvention has been mainly expl ai ned by enbodi nents
usi ng DVD+RW dual | ayer optical discs, the invention
Is also suitable for other nultilayer record carriers
such as rectangul ar optical cards, nagneto-optica
di scs, high-density (Blu-ray) discs or any other type
of information storage systemthat has a nmultil ayer
record carrier that is to be formatted in annul ar
zones. In particular the nunber of |ayers may al so be
| arger than 2. Corresponding control zones providing
start and end boundary nay then be positioned on each
| ayer, such that the user data zones spatially
coincide for the stack of |layers. De-icing takes place
on each layer at radially correspondi ng | ocations,
coplanar to user data recorded in any other layer.It
Is noted, that in this docunent the word 'conprising
does not excl ude the
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presence of other elenents or steps than those |isted
and the word "a' or 'an' preceding an el enent does not
we@lde6s he presence of a plurality of such ePErEBRE5/054543
that any reference signs do np{ limt the scope of the
clainms, that the invention nmay be inplenented by neans
cLAgaiM$ot h hardware and software, and that severa
"means’ or 'units' may be represented by the sane item
of hardware or software. Further, the scope of the
invention is not limted to the enbodi nents, and the
invention lies in each and every novel feature or
conbi nati on of features described aboveCLAI MsS: 1.
Device for recording information on a record carrier
1! he r ecﬁggitc% A& djegc{rdlj%gIi%nﬁgtio%nonof}elc&%l Ja}(rierr,e writable
type, an e devi ce“conprising - scanni ng’ means (22)
- for scatrisgrt barieebdng ofar sptRally eswritelslotgiengndand
retrieving data on a layer of the record carrier, and
- - for matheidsyicReams i¥ing) for formatting the record
carrier [ : : :
Chat def [ aang rhans B3 B S B R PP oy R BRbng and
retrieviag date snadayariofithehycord watrleeg aedent that | ocations in

t he user .data. area have no et. been recorded, wi.ting
Uy Al mEEemS CL O Smhettp R & TG e e srRiige s
predefiRdd REebrAthABFANIRA dbRRcsHLuFHAY aftaWhich ¥Rkt dEBMbes de-icing
carrier by - determning a first radial position (50)
by, ianbk event thet locatyoms i #e)uservhitacdred havstnot aieli bekn preided owriiisg

du inda/ati & ofﬁ% | ocation on the first |layer on which
143t JPV? B& recorded first according to the

- predefi ardofeaah@daens Q6NBing @mﬁldged Séradcticing aSailéilayer record
witing of dumry data on a second | ayer (41) of the
carrieebbrd carrier at the first radial position. 2. Device

as Cl al MR elfinloal a5 Sidh gsbg%%&ﬁ&gwgg@ggg%ﬁi&eﬁm radial

mul til ayef reco carrrer-conpris

posifiot Btindiaytére df4Qdcadind oa tsefisntiytreyewhich Ljer datadwil idvecorded first
track on the first |ayer extending in a first

accoyding & thspredsfinedescordiiadonnat pd second | ayer ext endi ng

For constrLbEIne TRa QRRATh S Rl G DREA o
carrjpaattth¢ 5#y raghaltpoatibnr st | ayer, and a second part (57)
on the second | ayer,

2. Device as claimed in claim 1, wherein,
- for accommodating the multilayer record carrier comprising:

- at least a first layer (40) and a second layer (41), and

- the track on the first layer extending in a first direction and the track on the
second layer extending in a second direction opposite to the first direction for constituting the
user data area having a first part (54) on the first layer, and a second part (57) on the second
layer,
- the formatting means (16) are arranged for said de-icing by

- determining, as said first radial position, a location adjacent to a starting area

(51) preceding said first part in the first direction, and

- writing said dummy data in dummy units, a first dummy unit being recorded
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- the formatting neans (16) are arranged for said
de-icing by - determning, as said first radia

wW@OEITN6@R3 a | ocation adjacent to a starting aPEHIE2506/054543
preceding said first part in jhe first direction, and
- witing said durmmy data in dummy units, a first

on s@idEBIondNhfer BEd RPati@CA] ARAOD aSaintin SB GO 25613( €dlloMin@said second
llocation adjacent to a termnating area (54) follow ng

part dythg seeWdldrcpt@mt in t he second direction. 3. Device as
claimed in claim?2, wherein the formatting neans (16)
are arranged for said de-icing by witing subsequent

3. dummy ubict®e af tleimddia cldims, whenainy therfotmaatingmicaghsy@6)o4ard arranged
I r. at a sequence of adjacent positions adjacent to

ﬁ”“ﬁﬁéﬁTWF§ﬂ”Uunny unit, the sequence of adjacent

- positi QQr?itiﬂg\éhEquﬁ’en@ Wh&aly ks QRBOHE tﬁ?st_tdﬁnﬁxﬁﬁurﬁ?&%h‘%‘d second
direction. 4. Device as clainmed in claim1l,” wherein

layet hten fegnermt off adjacmma pesitidrs)adgacentdo thenfgeddifnomy siaitdhe sequence of

. de-1ci. deter.m ning a second radi.al position (62)
adiofii prafrs oy ey LPPaB S OouiE Ehine st Bt sl  posi ¢ on
is indicative of a boundary radial position up to
which, on the first layer, user data will be recorded
4. accor di Pgvice as pleinprddaetdimeld whereot ticrigrnastingmeans (16) are arranged
mf&&f&lﬁglqynny data on the second |ayer (41) of the
recor arrier fromthe first radial position up to
- the secaadmiiathigal seposl tati@ahposhtion L) 6 thadired 1aydredD)l Which second
claiml, wherein the formatting neans (16) are
radigd pogifiga ¢ ndicady of aeundarygadigl nosyiopaprp wibweh. an th firgt layer, user
raghal I lr : ich third
R Y R i S
- radi al posingidommypddtoomtticchcondraydné4 Fiaf stic teayrdrcarries €étom the
dat.a has. alrea been recorded, witing dumry data on
fﬁ“?ﬂ%a égﬁHuPQQg%Sﬁgngﬁﬁg@gﬁﬁﬁﬁmcarrier fromthe first
radi al position up to the third radial position, and
subsequently witing dunmy data on a |location on the
5. first | Byeice aslflamestt intobaimali, dvhichiin therfaatingosintsi (df). arg arranged
P Device.as claimed in claim5, wherein the formatting
or sl §wg¥é¥'are arranged for said de-icing by witing
- sai d dugsmsiaing o third VAT peBitibs (7D WASRE AN layd RWRICHMRIrE $adial
being recorded alternatingly on said first |ayer and
posien gyt indicative ehan mtprmpdiate|ragialpogitioa upes pdieh, va theeliiselare, user

dam95559§%$h%&§ﬁ%gﬁﬁﬁent to preceding dummy units, the
respeé& Ve sequence on each

- writing dummy data on the second layer of the record carrier from the first
radial position up to the third radial position, and subsequently writing dummy data on a

location on the first layer adjacent to said third radial position.

6. Device as claimed in claim 5, wherein the formatting means (16) are arranged
for said de-icing by

- writing said dummy data in dummy units, subsequent dummy units being
recorded alternatingly on said first layer and on at least one further layer at a respective
sequence of locations adjacent to preceding dummy units, the respective sequence on each

layer having the same radial direction.
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| ayer having the sanme radial direction.7. Device as
claimed in claiml1l, wherein the formatti ng neans (16)
wae@7ase2enged for mai ntai ning status i nfornatiPET/IB2006/054543
i ndicating, for each |ayer of;4he nultilayer record
carrier, a size and/or position of a contiguously
7. wWittenDayeaas tlainkediarcldigul, athefods thetfbEn dtofi gk insnN¥6) are arranged
neans (16) being arranged. for recording and/or ]
for p@pfainang satus Hogpafiondndipgtieataricash lgrertah hg wulsilayer record carrier, a
size gﬁ‘&/ﬁf gcgsiticﬁr of{aeéﬁnﬁgu(ﬂﬁgf:\kﬁﬁé?&eéﬂn ﬁk)%fzhllar cm%ﬁeefo?mgﬁiﬁg means
evice Is a video~recorder devi'’ce conprises an I nput
(16)eing dr2dged for r@oalies sidigr reirtemgdht statu® infdirhdioad oofthe record
formatting a record carrier for recording data and
Caltet rj eving data, the record carrier being of an
optically rewitable type, and the nethod conprising -
formatting the record carrier according to a
8. predefi Pedice es onuhgignfctaimelt, whiaeetin thefdemies issa video ragatdar device

area, which f ting includes de-icing by, in the
Comﬁggﬁ@nPW3ﬁuP%2%5ﬁ% Ogﬁ“?ﬁgl 8 gﬁata area have not

yet been recorded, witing dumy data on the

| ocations, - the formatting including de-icing a
9. mul ti | aathadeafdpumatang ¢ eqcopsycarrigidperopidingylaga gnd wirieving data,

the foB8i R ROBLLL R A0S Al L ShiahAYGa 4 ch i rst radial
position s rndrcative’of a Iocdtron on the first

- layer othewhéthdd caeprishgt a Wi || be recorded first
according to the predefined recording format, and. -
st art i nglgBRHNGthE feserdorERimmgordRg o apredeliaedisaondingeformat that

deﬁ@g AdiEr ARE ereg, WECH .T@rfnaﬁ{n tiﬁau é.sr(%t-ic %g)’[yaln th® géfén't B3t locations in
i nput er progran1pro§uct or for ting a Fecord
the wsar datearch have sgedbaeg rea@trdedanditing domewi dega oiathe, lowdtiond)

program LS @ReLaLl ve, o Cause 8 R 5SRO RS

- determining a first radial position and a first layer, which first radial position
is indicative of a location on the first layer on which user data will be recorded first according
to the predefined recording format, and

- starting said writing of dummy data on a second layer of the record carrier at

the first radial position.

10. Computer program product for formatting a record carrier for recording data
and retrieving data, which program is operative to cause a processor to perform the method as

claimed in claim 9.



