10

15

20

25

1 De-icing of multi-layer storage media FIELD OF THE INVENTION The
invention relates device for recording information on a record carrier, the
record carrier being of an optically rewritable type, and the device comprising
scanning means for scanning the record éarrier for recording and retrieving

BRI A 8¢ IRVRT-Rl eereRtEGamier, and formatting means 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 locations in
the user data area have not yet been recorded, writing dummy data on the
locations. The invention further relates to a method of formatting a record
carrier for 10recording data and retrieving data, the record carrier being of an
optically rewritable type, and the method comprising formatting the record

eqtiey aecaydingveRmsdefined recording format that defines a user data
area, which formattlr;}% includes de-icing by, in the event that locations in the

user data ared hEVERONYelas s SR AP0 EGOWHENGTAURTHRP @ara BrPEA&arrier, the
lecaigarasridrheig isfvensiniedlythavialstey o, armmpietﬁtqommmm iy echuatrigr

forma |n the. rec,[ﬂrd carQer BA? GR OdU QF THE INVENTI NA (?wce
me ns 8”1!“” erac carrier Tor recor gan retrievin datao
metho orYecording an optical recor carrier are own r

eeqcsm et hed riosoedtivgrmeansderdqsreatiing ke aeesid C@rm@ramdywaowde
PF&&%Y%H%@MH@W%Q{%%Y%M d%'&%’&%&hﬁlm%'wmfu H@‘ﬁl&‘ﬁjtﬁbé’\d@ 8ing

he information is to be recorded. The information is encoded accord ing to a
BYeHbW@M%éB?‘Hm@%ﬂ%‘&t%PS” data area have not yet been recorded, writing

dummy data on the locations.

The invention further relates to a method of formatting a record carrier for
recording data and retrieving data, the record carrier being of an optically rewritable type,
and the method comprising 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
locations in the user data area have not yet been recorded, writing dummy data on the
locations.

The invention further relates to a computer program product for formatting the

record carrier.

BACKGROUND OF THE INVENTION

A device and method for recording an optical record carrier are known from
US 6,151,281. The record carrier has a pre-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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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 25 direction (further denoted as wobble). The wobble

may be varied in period according to add#ional information such as
@Qéﬂﬁﬁfesﬁl% s?s[@rﬁQFﬁHF&éi’ﬁ)WQ‘ﬁ |t$aﬁ£ﬂ§‘i|ﬁéir¥%m ahradfangenssatinsLaleamd
of radiation for scanning the track and writing the marks. At first use a blank
fREBAt R4 rrier is provided with a predefined amount of control data to indicate
the status of WI@erﬁhendo@mtrmmErusthﬁhreseaderdatﬂayhmyld:r&w&mrei;med foe
recordi or2e e file syst n N lizin

a&fﬁg%@gaﬁq £, Scita Bﬁ‘a{g ﬁ%ykccgéwég’ Oﬁﬂ% éPJ Wg Hom, @(}h&# 4 é’r%*%%rae OHmat,

expeai ity Isecpeded Hise, magm@uacn@otc@mem@g@damm@se%mawmmecomed
A A iavhRr ey s ikcassoriamiputae e Al Bahsa0edingE BrEBRd R il

expect a fully recorded disc, in particular not containing blank areas. Such
ISsACaT Wrer hana e 5nd HSUSHY eHifedibe UsosEey paghadietirating
thatmmcttrdates:ﬂétteup@egmmq&rv\albdmgecmwtrmhmdn@metmmgememah&@ from
|cege area. In In t e %CSOPI cugrrléaantu ame q% é:) formattlng the record carrier is
escrgb c'i 9n Which & co |guousSIu V\X’I% €N area is treated starting from the
beginning of Greadprdnogrableanukiaily tetedicdeirthrye Doigw devetiped. On a

reco@?@'ﬁ‘emmt&mf é@&?f%&%geﬁ% AR BsinRdeyeleRedy R ﬁ’ﬁér&HHU?aY%ta

rrier each layer has its own annular data zone, while the annular
a%ﬂasiagfé%efdﬁ@fﬁeﬁ%%ﬂf@o%%fﬁ:@%uH@‘%SFB&\%%FQP&% Reb PABERIp 4B Gt layer
eoandRie e, artalfiaydniechecinandedanzohe g‘tasﬁslwartmheea@nut@h@laﬁw is
NG siaiz,ih e learin 2nerand s iprminaled by, midd e oMol 00 Ssne
S&cond er then starfs with & mid troei Zone, > {BAATIS tEriinG eao
b@dthddéakﬂa(wt o e déacboe. qelmwé‘zelﬂEde -icing record carriers according to

the above USglgeuneRlitaisieoiBsistabia Aot e bte 1 eBient kes

to the user who starts using the record carrier. The document does
ForeY

& ARIYHId e dwhith & fNRYINGISR Bie (seo et ¢sing the record
wa&eom@ﬂaaﬁaedmgm eoaiEicaldling 8y Sterw rf@lfcsemndiagein@rmat&mers

20 on an OTE, (opasiie iack palh) muldpiayer disc., Thecdocument desibs
how to divide anamo user a to be’recor in subs an equa
anua i doppasite fiistkarath s aediiiel dgsretisT hidhel iffs o dtﬁ@mb@rhmetwbvme an

MM (RANERDEY-AGNG AlibhaLRy éﬁt}ﬂi%rﬁmﬂke&?e?@ﬂgw&f%d second

achieving that the end of the first amount on the first | agler coincides with the

e Jﬁ‘m@@%rés?ﬁjbﬁ%ﬂmhé AYASTBREHRE IR By BasdindfchiIHRSBRATRAE it
isrdircuasrRdn Sothahibariyling ﬁf@éwﬁwm@m@tlam&ﬂmdﬁéjﬁ@t Ay Efincides with

corded with filling data. It is notedt tw n the recordin terminated the
ey B e R e N
dmtdh:eﬁeﬂ_yw aee mﬂmﬁmmredn raqwdeqlmh@arba r@mthedomh rfidiygrdstaviitienoted
ERSUUIRA i 3LH NG HEBRRRAE) G RRng area is additionally recorded by filling data,

i.e. when the recorded parts on one layer are fully formed, a remaining area on the other layer

is written, resulting in a fully written record carrier.

SUMMARY OF THE INVENTION

Therefore it is an object of the invention to provide a device and method for
formatting a record carrier of a multilayer type for preventing delays when the record carrier
needs to be formatted and prepared for use in a playback device.
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30 SUMMARY OF THE INVENTION Therefore it is an object of the
invention to provide a device and method for formatting a record carrier of a
multilayer type for preventing delays when the record carrier needs to be
formatted and prepared for use in a pIabeack device. 3 According to a

first aspect Ok%ﬁrmHﬁ'fﬁ'Qrﬁrﬁi%s?@&%F {ReARDIRYIBH WbeEaYissh QT tBRRFHN vice
informatijon as defined in claim According to a second aspect of the

FUEROsH B B B98 avfrEDed WA thethod for formatting a record carrier
as defined inadatmii@g %30 hecedfecispbthef mhezmmemrstﬂeaibjha foaomidtiogvnava

| ect | record garrier. In particular, the

p'gagrtil %fﬂﬁ%e%é}r/t a%‘r#ér@?% %{g%ggéfgéﬁdxfe Fst |§|%|o<él%rtg of said second layer of the
multilayer reddwletzatief thetmsagueas sdhas dppfedmatiagpan dfckidefireffeqtiee de-

YR LS RIUHAL d7 ieri dadi @rr St MM&EI@%@H&%FH@W&&%M%M% de-iced

multilayer recaord carrier can be used.in a read-only type player without the

Flsit thER S QERRIEOTSEAN VS LR theCTHLRNRY Cear SLTIRIHR LAY O iR FRdsiyR
parrisithe first laybewhsenisondsieais e tadedfirs tm\faxhlegemgslmeognamtly\deeaed
onsjderin Itlla r record carriers e ordl are ffere
B e e A R TR e
mwefdv@td decidactalhy seadingfifbbtaaksiren ofabaitedsies I@Cmdlng space on each

of the layers ﬁ@iﬂ%hﬁ&ﬁ?ﬁ?&%ﬁ%éﬂ Sn@klR I'&Qiﬁé‘\jé(cégﬁ%ﬁ%%ﬁwﬁﬁﬂenng

data area, or formatted as independent user data areas on each layer.
W@ﬁ?&éﬁ%&f@'”g

W&Hlﬂ)ﬂéﬂ?o%ﬁérﬁ'%%rﬂ‘&tfﬁ?ﬁ NG @578 UL MY Gsi FRBYEPPHE
te &m‘@@dtefddmeawlat@ Mﬁﬁathﬁ)ﬂ@;@aﬂub@ﬂ\ﬂﬂ)mrm%dmdﬁ@dgwr&fﬁﬁ the

%]Lgad oyt are at the enﬁ Ialned m the i trod ction W(;p r fererH:e
S ac on ea 1615, 1S r.combine toasm ujar IC y
i%cf orma ng may inclu e eicing, I.€. Writin m%/

smttwgtat aseadm p@@utmjricmm;atﬁerﬂsmdh@mienwwredaa@aamoz@me tiyection
‘?fraﬁi?i(;ﬁ%% Wﬂ@fﬂﬁﬁﬂ%l‘?@gr%@@%e‘: hﬁéﬁvg MO BRYEIRS é@?stffwmﬁﬂed to

plying the traditional de- -icing to a multilayer record carrier, this would result

mdﬁ%@&“&ﬁ]@réf@lﬁ !Té%m@j%@ﬁ?%@'%@@e %%%%u&%ﬂfﬂ%&ﬁg}%?ﬂ%ﬁs
ewméwlwmangt@umnm data ietaedteatios mmmel;m@alﬁmmtﬁ@ne@ include de-

However Si art o Ia 05|te to alr user.
I S D o AR S S S S e
thead prkayien Widhéstnack tapritiiahefleath@dthydaanili iy dyitonkHayessgn that, when

applying the traditional de-icing to a multilayer record carrier, this would result in first
completely de-icing the first layer, and subsequently de-icing further layers by writing
dummy data in a direction towards the lead-out area. However, physically a blank part of
layers, opposite to already recorded user data on the first layer, provides a risk when such
record carrier is rendered in a player that is not capable of correctly handling blank layers,
such a read-only player. Such an incapable player might accidentally focus on a different
layer, while trying to access the already recorded data on the first layer. The inventors
provided a solution that reduces the risk for not fully de-iced multilayer record carriers by
proposing the order and sequence of writing dummy data as in the current invention.

The inventors have noted that WO 2005/0020232 describes a method for
recording information on a multilayer record carrier. In the method, user data is recorded
substantially evenly distributed over the layers in blocks 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
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such a read-only player. Such an incapable player might accidentally focus
on a different layer, while trying to access the already recorded data on the
first layer. The inventors provided a solution that reduces the risk for not fully
de-iced multilayer record carriers by proptsing the order and sequence of
WIEHRESLAPOY HeldaitathRCHFARIeNUaR AR FRSHYARIGhAaYS rResRkd
that WO 2005/0020232 describes a method for recording information on a
ATEABIRY EP e G I A'EAR method, user data is recorded substantially
evenly dlstrlbﬂtad;owenmhmtaMSvmrbk@dkBaoﬁmr&deﬁﬁn@mMGmomﬁl@for write
fora, ace e doc es u [ od
as Sljgjﬁenﬁ |rns\t/(}a_ljrzi1 Vélfn %anaﬁaé/ ec%rﬁ%%ﬁ%%ﬁ&cc@n%r%o atlngglrr((aJls ﬁr@? ?agers
thyidosiy r&réﬁpbﬁﬁ@wé@@twlth @Mﬂ'ﬂcﬁ%ﬁﬂ%t@*ﬂh@%%éﬁ@”ﬂ@@%ﬁﬁﬂﬂﬁwqma
reafiqanalyieacord carrier that has recorded areas on corresponding radial
areas. Finally the inventors have noted that some recording devices
suitable for Wi GHOURSM éﬁéP%?@Yébeefﬁ{éﬁFo?’HH\%%'ﬁéB‘?é@‘Bﬁ% record
vaaisetohipriadvesr mactarﬁmt@;e;rSaE@b\smﬁMwa nodebncacked withiderkgurg,
Exientin h de 45 AT kAR ¢%ﬁ‘e i Yrites SELen é3y%rrd can dindina sgcon'Q&Pecuon
evice, for accommaodating ayer ecord carrier
oampﬁitfstn@atfl@aétracﬂmﬂqy@namtm@émmrldy@raramdamagtﬁammw fingtfirst
laysr sdendinadnadistdieetianand e askon hesesrnsiavenssiending

in'a second direction 100pposite to the first direction for constituting the user
A0S DY SISTTAVING S 37 SR P AKSRARE RARE PRy 8 OSHIP ARG AHID A g H T area
peeediddayRrs fiveeptornatify TdiprtaT e arigeg sad sarmndedaradndummy units, a
i g Ay s listianial poslion, alocalianadiacent le.a siarty
precedi sa| |rstgpar? gdifection ddwh Ing ¥ tch oeumm data
dt@mfw}omm saidisstandrpantyinuthie brsiongl mt@td@dﬂmmmw@dtmyéhzﬁwd first
l%&?ai'ﬁﬂsﬁﬁiﬁ‘%eé‘h%%@pf&f fRadanerREa R RMaD 2R S65 Rt R FRERyer,

second direction. This has the advantage that said first radial position is a
fhata'pdsiticd, oM HePrrdefiager %r%&fﬂ%tugﬁ?rﬁfﬁé f@ed%aqéeie?afﬂas the
wmudgrcwmbﬂiomﬁhaaweﬁaﬁﬂmd@wmmgaﬁnmabmafmgetmbmqqmﬂn‘&xrng
startir. the |t|n of thg H dat 6]l| flxedb(\)/\c/jhlch e@[st @log\ésthe
FRERSHG A SIHET S e aanr&”op 8%“1te ffad ae.freeghon o MVersin a
farthadti mmmrcﬁr@@ fio\daid tlee OOty rwaittirgystbeemis rdunmngat ébter the
ﬁ?é@'o%WH%N‘%H‘&@&%Q&%%H&UQH&%}'%{% ¢ BRifIERS AV H WPt

said second layer at a sequence of adjacent positions adjacent to the first
dumYOHiIth e esnte HE@W&%&E@HP%‘%@NWW\?H@%QHP@%W Bisrsshed
trtagope stk diesipintdenae R EROAGINGSRI i KpPOLHe tbithattiEreliRbtion of the
0 o the track direction of the respective layer being de-iced. 25In an
%%SSH Nttt BEViEe the formatting means are arranged for said de-
icing by deteminiem@dewnhdf tadidd\icsitio foonathadfirstalmare, avhigedstroaid de-
f@iﬂ@b;?ﬁéﬂé%ﬂd&bj‘é’k%%w& i RSN dA0A g ﬁJsPi%?AéI%MEh@e&YJﬁ'&Paa%I Hasition

first'layer, user data will be recorded according t e predefined recordin

féFWtWMIW%WW%Qﬁ'HMH% tgd@aﬁ@ Ay (BF?F\@Y@CHFG"@&WIMIE’%
teeofiisd kachading SiieB pradatited reeaNAyrAMIAA, and writing dummy data on the

second layer of the record carrier from the first radial position up to the second radial

gmna iting

position. This has the advantage that the second layer will be de-iced first, while, in the mean
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
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30position. This has the advantage that the second layer will be de-iced first,

while, in the mean time, data may be recorded on the first layer. In an

embodiment of the device the formatting means are arranged for said deicing
by determining a third radial position on tRe first layer, which third radial

RRSitipBdsRsisRkMeATRY IiRIMEsiate T akiabRAvitgRb? iR\ @Rihe Hrsthe

layer, user data has 5 already been recorded, writing dummy data on the
Qé%dﬁ%l"’lh@fé?thB Teths i ied FadiRbRas AR FRSHRERIP LY RG Yy it on a
tachab:posmmrﬁrandysu hajacrre nilyawlriting rddmrp@sdma Thishsaatiadvantihe that

(psipsiAdaRih e snd JUdadal posiiond e hae R AEINASE ey

&-ICimy Starts with an arca of the se yer opposite the part of
Ropeaing asqlﬁ@@dw continies wib rdaacwgatha fshthvaeadienentie-tomigapreat gser

[RYeraarannte tHé%B%GQFH&%&b?@bﬂ%@fer%ﬁ ERURID Ak BRA\GH tReaR&S er

playerfrom touching a blank area on the first layer immediately following the

et Mgelrl%'f%g the recorided 4seRfsBdiment of the device the formatting
means are aireargeobintisain elaieniguise witiograaid dlmeantyacederdnged forsgid de-

uCrlmntszsub cgﬁ ummy é&nlltﬁ He|n recor dsﬁgslouaelrt] at|n 'E{n‘:{” sald 1; J&% ded
rFAnd on atleas rther fayer a aSeque e ot] ions a aeentto

plrfenf@@mjyonnﬁmfuaﬂﬂ@yﬂner@eqlmﬂwtmm@&tfﬁneamh@mrsgm@mﬁ oeaiiias
gifiaciiaty. Prb%éﬁl RERRIRS thatany ééﬁt@ﬁc@%ﬂ\é%&ﬂh?@ﬂmﬁﬁ%r{@ anRedsad

for a multilayer record carrier having three or more layers. In the current
Qﬁ%ﬁmﬂéﬁtta BRPRIFALRY RWPRIBR aﬁogﬁﬁﬂéﬁoiddﬁi%{ltw@wﬁ%ﬁ Brprayiayer
t’eadr&dalai@khamg:ﬂntféeﬂcmyrtaa@@rsplmm&mryni@awntﬁuhﬁﬁmuaaﬁywntten

dtes'.‘c'{u‘é’r Paé’%f BeSanO S d&%’%ﬁ dé?'r@’?s"tﬁank” encseac!“e d”etcﬁ"“ |a<‘?e % pn Gvery
|on or writing user ata on Ia er r prererr
@ryﬂﬁoaubs@m@rwﬁeﬂmemmagmfdedm/&:@ew@dr@ilngswonhm mire@ﬁn@rdwetlgmem the

m@m&m}%.ﬂ%%%&%‘%& & $iy&!PTION OF THE DRAWINGS

These and other aspects of the invention will be apparent from and

elucidated fulHERMIS FEfRY MBS Ghhe distRrHSbeR R P eR ding o fhe
axample dre giecfollowirgrdeseription and with reference to the accompanying

drawings, in which Fig. 1 shows a disc-shaped record catrrier,
BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects of the invention will be apparent from and elucidated
further with reference to the embodiments described by way of example in the following
description and with reference to the accompanying drawings, in which

Fig. 1 shows a disc-shaped record carrier,

Fig. 2 shows a multilayer optical disc,

Fig. 3 shows a recording device,

Fig. 4 shows recording on an opposite track path record carrier,

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
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25Fig. 2 shows a multilayer optical disc, Fig. 3 shows a recording device, Fig.
4 shows recording on an opposite track path record carrier, Fig. 5 shows a
background formatting strategy, and Fig. 6 shows a formatting function of a
recording system. 30Fig. 7 shows a back@round formatting strategy. In

the Figures, ﬂem%ﬁ/y‘m&-‘éﬁéfﬁéPQ&#dt@aﬁlﬁmrﬂmgeél%cﬂ%M@bh@ﬁoIe
the same reference numerals. DESCRIPTION OF THE PREFERRED

ERMBSHAGENT & T#nged in ageqydpngeayith 4 shual BB PFAWERFeaFHEHAS
h@dnagtalqumﬂ(awlammasamaml dialgét@;nﬂmnrahk QdSrarwaﬁgemép peaohanaadisc
Wéf%‘nﬁ% %H’%‘liPrﬁ‘éE%r QIHPS %%8%5%%3?@?@%%8&%‘.@% géé‘é'@abrr’é‘%lf&%Pe%’i‘e CD-R
information layer. Thé record carrier may bé an optical disc having an

A ERaBYY Riydho DY ReddYdabie tigpk SPrahepResreflledmsrobisodisartes ithe

fnEhcBiey 304 FrRRW sa 06 the RVIBdRNMinghRHEGK I OBriAe FRERIARBIE &IRRY, for

of record carrier is indicated by a pre-track structure provided durin
T T L N N S
wfecangtieettampneskntecb airdhtomfarmeaitnTay atabis aptiaallyitde®oiakigations
marke rseorder along ibe ek Ahe. M. cansiiied b vaaians of a
physical parameter and thereby have different optical properties than
Hheipurosngsoliroinayks TMecleteaidlleaby tatelinapla ty eiltatedsdmtag redfiatiecs in
hepmid.0- variations in reflection. During scanning a blank record
carrier the pre-track pattern, for example including the wobble maodulation, i

K ) y IS
detectable viRY RSAHRIMGE SlaP4TBERIAS BT e RatiBEK Bl 0 £1AMBIS of
inthnsity inetivebiessosakiion, o thedefieoltthlieanardgbe oidatiohy dietector

f’aa%%‘%rﬁ‘,@u% a0ditions) dPIREIR T RE LR UG RSHNY RANR SR e Rl AT
by detector segments or additional detectors for generating tracking servo signals. Using a
waobble for a tracking servo system is well known from the CD-R/RW and DVD+RW
system. The wobble modulation is used to encode physical addresses and control
information, for example as described in US 6,538,982.

The record carrier may be intended to carry real-time information, for example
video or audio information, or other information, such as computer data.

The system of recording information according to the invention relates to a
multilayer record carrier having at least two layers recordable from the same side of the
record carrier. In DVD the first layer (LO, indicating the layer being first in a logical
recording order) is located at a position closer to the entrance face than the second layer (L1).
It is noted that usually the “first’ layer is a layer closer to the entrance face of the laser, and
‘second’ indicates a layer farther away from the entrance face of the laser.

Due to the required compatibility with existing read-only standardized record
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 (LO) and a second part on the second layer
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wobble for a tracking servo system is well known from the CD-R/RW and
DVD+RW system. The wobble modulation is used to encode physical
addresses and control information, for example as described in US
6,538,982. The record carrier mfay be intended to carry real-time

frMmaliebes REANRIARRYIdPaLAI- wgﬂ%%@ﬂ‘@%ﬂt@ﬁm&dﬁ‘f@f@?m a

such as computer data. The system of recording information according to the
HORIR GO RIS R leENgS & iRnding Q4P AXQIYEEE least two layers
recordable frsmlzhamermidmﬁrthalrﬁbom Qa0 miked. fImDA!/E} #oeafitist 18yersecond

di I
AR AR D PRRE B S R TR B
imraégénwﬂd@ Siestiiipdayer é4a§/@fmwoéalqw theseerraraxefdde Diefiesidagar, 40 is

Pc%lte%eﬁ%%siﬂgWé%%r%d%ﬁ%f%ﬁ@@fa@@v@’ drem Fél%r@%ﬁfé?%@ﬁﬁ%éﬁe%ﬁd layer

aser. Due to the required compatibility with existing read-only
%ﬁdﬁ?&\’i@&%éé?&"&%méq@rsﬁﬁ@tﬁ@[ﬁ‘vbsﬁéﬂ/i@éﬁdé}‘ar fo¢ H‘b‘@ﬁﬁﬁ%@‘ 1S
duﬂlrrlayarséecmdmémédbcewwable)LdJs@fdnere are two options possible for

the layout of il Hueeq MpaRIapn s SiRted 201025 ARl Al A G o
path' (PTP) ana OS|'t HAcK péat %3 ﬁlcﬁ ates |rec fion oF
DMLY DaYisks. iPTwitkislesitablayrs dises |mknmmr»f\zbnblpmr layer

MMWQ@H&%@Q&%HWH%&&%W%@9%%9&%8%13&%@%%% Hbal

OTP discs the information zone has a first part on the first layer (LO) and a

LyepRY PsRQUM sire &t oFep1h)daver (g f tfﬁ'}?ﬂ%' PIHARI Q4 d fgeffective
eufictRyesfdiseslapeapis apiiealia gkopativ (GNTIB)venade h yisngieusfamabKblE BYe-

fi ten |n the tw %shows muIt layer .
e e Bl B SR e AR 408 BB icere
aiaﬁsparent layer 43 covers the first layer, a spacer layer 42 separates both

Slayers 40,4 byl RRHBEIALGIAY By 4DV BRI &l avidhg ﬁﬁ&@“ﬁf@)ﬁﬁc“ﬂoth

The first Ia}%ar 40 is located at a position closer to an entrance face 47 of the

RSP AR M HATHEN MRt 5T 24t of RN AR MR freasead
4bdapusgshen thes LQBWCM &h@ﬂﬁﬁﬂb[ﬁ&ﬁﬂdﬂﬁ/@h@t\ﬁ@ onlg m@mcbstaaauﬁ@

B e B RS R e
duil-fayevatigdgmitesi Icapﬂhmmchilyalttatyecrk on a rewritable disc, a drive, which is
capable to write on a DVD+RW disc, must write data to it. Written areas on a rewritable disc
are also referred to as “De-ICED” areas. Once a single layer disc is written from its lead-in to
its lead-out, then a drive that is only capable of reading a DVD-ROM has no problem reading
the disc.

Double or multi-layered rewritable discs have an added compatibility problem
with DVD-ROM drives above a single layer. That is that a DVD-ROM drive can
inadvertently jump to any of the layers. This implies that if a multilayer where use used in
such a drive, that is, that only a single layer is written completely, then a DVD-ROM player
could crash, even though there was no user data, hence also no reason, for a drive to jump to
the second layer. Therefore it is proposed for a multilayer rewritable disc to have all layers
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
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DVD+RW disc has recently been proposed, which disc is to be compatible
with the dual layer DVD-ROM standard. The LO layer has a transmission
around 40-60 %. The effective reflection of both layers is typically 7%
although lower and higher values are pos‘%lble (3%i8%). Writable and

Eﬁé"’r@ﬁ%ﬁﬁé}ﬂ@?@i %W@G%W@@M%Wﬁgﬁfw gB!?ﬁ%Hﬁﬁgeﬂ% AcCENSIBERfhCk, and a
DVD+RW DL is a dual layer DVD+RW disc. Like a single Iayer

B%H%Bﬂﬂt 28/ A1 A ) TIRR R M ARASh SY LB L adtOB AR FIRRGERINT a
hateaﬁd)nwmterazagemd)mmwmmreareferf@dstfmasedﬁfa heGaidas@Zs mrah track

V. il the
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sl ivtieiiseaisabiidyadeses diotedhe head &ytieisrniides sy htiveowmiatogsing
Genaklerde Mﬁvﬁm@f&\fwf'ﬂw&dﬁ&dﬁ'B%&Mﬁaea%batﬁ@ HATHERR 8F @éla SN

rewritable disc are also referred to as "De-ICED" areas. Once a single layer
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then a DVD-ROM player could crash, even though there was no user data,
F%Héé‘%ﬂé%‘%%%wef@?ag aieifRr ﬂ?”ﬁ‘fﬁﬁ‘%dgﬁcﬁ‘?é UenalhePRled o hEisrRd NIt

&L AoPResatity variuitayering wigtalcimbisiiy havaedciayerg sgidessydieeror
unt i.e. at least corresp onding.to t mount qf se data writt:
R AT AR LA Lty MG O I ar 4 2 for
omarr)lrﬂlmﬁet@trackmg ar gosusitgvastaarexsondim gale viaenngsidealidd isprocessed by
Pé&&’ﬁ?@&éé@iﬁ@ éﬁﬁ‘@ﬁ'&ﬂa’ﬂ&%ﬂﬁ/{)‘é iRGARAAENS R TERH 25 adé?&%hgﬁéﬂ%é%ut unit

which means include a drive unit 21 for rotating 8 the record carrier 11, a

et iove WekHpMAeD S R5rCABYRIAHH SRR MERESEOBIPHRE G, fareKample a

an6ioptdeeta0a lihigﬂaﬁadeaﬁoqaanpr¢sﬁﬁoa@av¢sthabmtmnlmit@®nwlaltysn@ for

eneratin ng.a rad tlon beam 24 U|ded {hrough optical elements focused to a
ent %§ hmE inl chrel
radiation Spo on BAFAC EinfGhiTation layer of the record carrier. The

radiation beaﬁ@dbwcgwmtaftédd)ylm Beeatistiomsans b, recgrdaniaisdoriatien on a
m%h%%? F%&P&E&ﬂmreﬁ'%%ﬁae&%?(?}évm.@aww@grﬁ&w%%ﬁg%@% @Srﬁlﬂﬁse an

focus of the radiation beam 24 along the optical axis of said beam and a

{PREKHYL Zér GRS RSIefing W!@?ﬁh@ﬁf?&énéﬁef)%ﬁﬁ Withdng hered R b apieend
oeftEr ff tjmetramlg élf mt@r@@&hmgfa@at;mt@i mlﬁ?é;fﬁgﬁaﬁélﬁmq@girf&ddﬁhﬁgi kaimrolhdata
\/ tical eleme alterna ea ran ed 1or c the
A e e R B T e LR e L g ror
dowmlmmdﬁﬁ@)m@fmmlmn@m umir R8viRg and adang ehe dagiation
Flﬁ&&%&* NS IHGEnRReR YRR AS SR OV G R B L b At o RSsable

a four- gﬂ uadrant diode, in the head 22 for g eneratlng detector signals

B&QB%@ 3] ?r’@ﬁ?fgr?érﬂﬁ'itl@ﬂefd%é?fgfaltﬂgcwmd@ 42anhitsd ‘%{f@ﬁtéﬂg data from

IRElWNG 6f fhararaeann mg&%ﬂ&& #BasdT Qh Bigmasi cHoctat bRakiNEsangower for
focusin I%?The error s 35 are coupled to the servo unit 25 for
I

PG, m&rlé ald "irsa? Wﬁrfocusmg actuators. The main scanning signal
33 is procesdedrbgmbodiment the recording device is a storage system only, e.g. an optical

disc drive for use in a computer. The control unit 20 is arranged to communicate 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.
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read processing unit 30 of a usual type including a demodulator, deformatter
and output unit to retrieve the information. The control unit 20 comprises
control circuitry, for example a microprocessor, a program memory and
control gates. The control unit 20 may alsd be implemented as a state

machir_le if‘ 'qgi%féfﬁ’b{%ﬁn%ﬁfrt'ﬂ@ &&Y&G@siﬁr%@é@ﬁgawwﬂd %R?fé’ﬂh@t,’ﬂ#%&%ﬁre a
recording information on a multi-layer record carrier. of a writable or
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fopeessing.¢¢. by eiairnglioratonpmeessiircttoditss s @fospadprdapesgnted on the

RIS JNTAHHRRVING R0 SRR3R LiBA AR FRIMAHR SisHNIS COMRMPBIog audio

address information and are written to corresponding adcjressable locations

BRFARVIERR R AHR IARMBPETECE SHEHO R DY BRRIRiESBP PP RObMPRtSEE dAta

B sleed exsiiibidabthe diormatterd2fl 60 pagsek MNthedsBeantnid 28 dedilthe MPEG2

Sonliols 1he Iassy paver ruing. e marks I seledied el 208N i
empodiment the recording device Is a storage system only, e.g. an optica

dis paseribteoheser iimigecdtn pheaeal ineocenstngl UM B2 Onky ZaaAgesistitable audio

ERWVBMQCW&EHP%HTQPGSSMQ unit in the host computer system via a
standardized interface. Di(gital data is interfaced to the formatter 28 and the

read processlfi§ T80 BiFeLifpmarises a fojmaHngr Rk dhiehperHer B R matting
aunatigeonasnuRiayer el aitictalsekadripéd Belddenitieadetinc: ap pRyatHss: fard 5.

ansu use. The cantraql unit 20, or additignal host contrgl unit included.
e A o Ao A e TSR e o
thedientrimasseinthenttle mamadeshesmpyisteria aioddargideiecludes application

data SprocesgingmBed oPHMQIBRHBPENY AR RIS SSHAOHIHGe B8 according to a

information is presented on the input unit 27, which may comprise
BB R RAN YRR RS EXAmBIR: SREMATHNG ATHORE CRhEReY LS iR M dEn g draft
digpedpeamprersacGumlicike es. IGtitmbln C TaPrRESIg S IRARS ANE(TE):

ample descri udio in WO 98 14-Al (P for video
W?ﬁ%ﬁ%%@é?s’t@g%%@%g I|Sr'|(|)onu ’u]?l]it qﬁ%@é&’e@@k@%ﬁcﬁég I;:tdn}glor video
f&@HﬁQﬁWmMWW&DM@M%@hM@M@@&rtlf‘leegai&d MMC-
BOFESRRE ARG SRANRYGE RPHEESH R RUHR ARgfeTMAB ARG NG RIS it.

e control unit 20 comprises a formatting unit 16 for performing a formatting

AREeH eHARAIMAY B AT accarian e KepnB AR R iRTese ia AM oS-
Rigieramd ek Joling Rateddiatthe Fosraatiingridagdipns s nay-altesRativaye Ok fter

%elﬁgt%t oﬁgt%ﬂg\(/eviﬁge rt\(']%r[gaedqi;lncgntrol zone, a further control zone, usually called lead-
out, may be recorded at the end boundary of the data zone.

Further functions are defined in the well-known ATA/ATAPI standard
described in MMC-5 (chapter 1) and in NCITS T13/1321D AT Attachment with Packet
Interface 5 (ATA/ATAPI-5) referenced in MMC-5 (chapter 2.1.2). Such a recording device
may be called an ATA/ATAPI device.

In general a blank disc must be formatted in order for a DVD-ROM drive to
read it. When a FORMAT command is given, the device may start the actual format process,
e.g. by writing a lead-in control zone. Whether this command, 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
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15different processing unit, e.g. in a host computer via a software driver.

A number of functions of the recording device may be defined according to a
predefined standard. For example, formatting an optical record carrier is
known from a draft proposal of the Natiodtdl Committee for Information

1o riReiogowEaadasaRINGe Torma(BttishPhals dotQptEifredy REUIRQR-Hoidd: The
October 2004, "INFORMATION 20 TECHNOLOGY - Multimedia Commands

RERG MaN ?ﬁ|E'a%%s%@ﬁmm?k%m@mwwmt@@d YRR fRrEing
tiznitaton &\lﬂth\MIdSGI{m&ﬁlmmd@tmmw perfotritteinia ibadkdeomatprocess

Hﬁ\fg%@é‘g At I%'Ve CO&Q ?JW@J@QN&”H%‘??@& A enesdn 45, he de-

ccordin 'S user ZONe 1s créated, prece
IeHg- ﬂﬁ%@?ﬁ%“’f‘dﬁ@%%@@@%ﬁ@mw ﬂ@@lﬁ@iﬁﬁﬁod@mfdloidﬁéle&e

HENGLLONTHRI 2e0E, &%@"W%Hﬁgﬂ?&%n%%r mREdERHged at the end

boundary of the data zone. Further functions are defined in the well-known

ATA/ATAPI stBn B0 Qe ADEGE iR GRHeN &5 @higstestdy hplchif Witeyes record
E&E&&Hﬁ@rmﬁl&tmﬂhmﬁtwﬁbma&m@lnﬂearmmﬁt(pfgmémf&s’h@)arei@gwmwe-

i, MMC H(‘cha rtéacor2 |erSéJsCo e rq g:v % rr'[‘%% l<';‘1)r(1_:‘dcalllr gla er are
ATRATRPIYEVIEE) %Fn general a SIAnK disc MUSE Be formatted in brder for a
DeiDrREWvdieve userdaid is, W ikswakyMaIRbAATCetsiethiiistd Hierngie éhe, first rddiakce
g\ﬂ;@)ﬁéﬁg MR R LOTPRA Y BRESS fikGalt M'WF\Q:@J?@%& %ﬂﬁ%@'rg&i?é‘ed first,

hether this command, and._its underlying process, must be completed

?N%Bé‘?&?éﬂﬁd%ﬁ%%%d@ﬁcﬂ{g'%é% e PéitR P%Fﬁ?ﬁ%@ fPWﬁ%HtHﬁﬂ A3tRshase
tmme;d I@@iymmmt&@lamﬁqum\muwIbm@upyrtdmma& b&l&semtﬁab@@aﬁmhe
bee ol :L(S)afolE ?ﬁteéje Hlowev afte& %ﬁ t e B)fe{n grt (ﬁmemeacnrd carrlerzﬁthe
s\l,vr'ec caﬁiy reunre e |C|n RN ICINg may 56 riggere the TorH
ﬁmhwmﬁlommraywalm@at@d \Wyitihe meycitdihbetiueiaed mfmm@ﬁwaﬁmﬁwflm

BRAATHAOIC DM BBYCRE iRSitINed 5 ARG KA MNLRIORESS r'églﬂPrEe‘é?Precorded

control of the recording device, i.e. independently of receiving commands.

%&*Haefé%ﬁgobfr%é@‘a?c\wﬁu@%%’ éé@‘b@%éém%ﬁ%’v RB(f{Hag dummy
aerMeddsTBoteend Ute HRMMAERT idatainaitee Frtamhgarrieh amcbf the record

(EmROrAUY NI RES (015 S s inforal A RO U SRR PR B>
ormat ing of‘a mult ayer recora carrier, in parucuiar o e proces

theduing rechel feammetting byeatis viisgardoanetimyelioioraddicingnagemdtitsystem, or, in
(ReovdneRftshaRiRy 2ot iesticreig r%‘é%&'é?{hé’é?ﬂb@fﬂfétd%‘éérﬁﬁﬁﬁg the surface of

10determined, where user data is, or usually will be, recorded first. Hence the
fﬁ%f%%?ifﬂﬁtlon is indicative of a location on the first layer on which user

data will be recgi@damdFhent for a multilayer record carrier, the medium may have a
pattern of tracks that is opposite on adjacent layers, called an opposite track path record
carrier. For example a dual layer disc having opposite track path may have, on the first layer
called LO, a lead-in zone as a first control zone at a minimum radial position constituting the
inner physical boundary of the recordable area. On the second layer called L1, a first control
zone called the lead-out zone is recorded on the corresponding radial position at the inner
physical boundary, which now terminates the data zone on L1.

Fig.4 shows recording on an opposite track path record carrier. A first layer
40, usually called LO and a second layer 41, called L1 are shown radially centered with
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 LO layer. The L1 layer has a first control zone 54 recorded at the first radial position
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which location is selected according to the predefined recording format. If
user data has already been recorded, the actual position of the user data
may be used. Subsequently the writing of dummy data for the de-icing is
started on a second layer of the record cétrier at the 15first radial position. In

BiagHcestenyiingoM R Sarhhriar faddeHniosttaker saidrbdadishtrol zones

position, and proceed in blocks. Obviously, if some data has already been
RSV BhaAt A Ao alR SRR THRIPA (IR By I S SietgTgedpy said radial
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scanning the surface of the record carrier, In an embodiment for a multilayer
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etﬁmmﬂﬁgnmanbﬁ@f@wgrdmgoﬂjaﬁdaﬁrylcﬂome recordable area. On the

second layercaligdihh ﬁl@@%’ EQ%§%t€9@§@%ﬁg&Q%éeﬂgc8+& AP RE IR aditional de-

recorded on the correspondi t:;;Ej)ra ial position at the inner physical boundary,
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eféotFR?etLr@ ayer 139 & NSt CoNtrol Zone G Y Lo

rol zone |recor
mdﬁabwmtﬁr@nkenrmﬂm@md)hawge\hdcﬁrswem instigatsd dzioynen B af7 aNsese dred
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record at the first radial position 11 61 and a second control zone 53 at the

Q&%ﬁd"?gfﬁ%ﬂ B_Béll%l'?@éh 'B%ﬁﬂ/géﬁrbﬁ)fﬂ%%'ﬁ%@%\ég%w Iﬁ\/@l‘“ﬁﬁ from the
astad d&tmgﬁ)@eaadﬁ@gm@dmcvi@mbulmaﬂaa size determined by said radial

positions. It i med that the track direct both layers is. oppasite,, In
ot case the Toot ST B B PB ATl Ay S A RS RsR
renaeq oahiley thékéinstFaodtrafire ey S48 omdresedday éayis ﬂé@mlwommmela@lw

ﬁngl\ﬁﬁ? '5Ll’fr@?%W&%%@E*}H@tﬁéﬁ‘ﬁ%@%‘yaﬁ@9 QeSHAEIRYE o0 BY BHERIGS er

e zones. In a multilayer record carrier having a same track direction in

Bach IESICPRN N 30 MY EaHRHLAR T dBPerBendrsBirabtansiied) behealp file
LS bﬂu@gxmge@ém@dmglwdﬁgmlhn QABLOSOatS ARtaaieolitieMpigitatbathe

A R e S T S R R
recordable area, just adjacent to the Iead in zone.

According to a novel multilayer de-icing strategy, a first dummy data unit 60
is written at the first radial position 50 for de-icing the blank surface of the L1 layer. A
number of dummy data units have been written on L1 in a direction indicated by arrow 59
opposite to the track direction. It is to be noted that, as usual, the writing of a data has to be
performed in the direction of the track, which on L1 of a dual layer OTP disc proceeds
inwards from the outer diameter. However, arrow 59 indicates that subsequent dummy units
are recorded on positions further outwards, i.e. each time starting at an 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
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10 already commence before recording the control zones. A user data
file 55 is indicated as recorded area. According to a traditional deicing
strategy, a first dummy data for de-icing a blank surface, would be written in
next area 56 adjacent to the user data fild%5. Further dummy data would be

fserdest aarmeiiaHads ey ‘5%%&9‘ T&E&%ﬂ@@@%d—@p&@ﬁeﬁﬁ& HENSRLVRIEIYs5,
continue on the further layers in the 15order of the track direction and the
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having a first control zone Si, the lead-in zone, and a second confrol zone 52.
%ay@ewa@ &’FIFEGH%%%IP{BW@EW thseRten gReAHe! rlar9PsRY8nd
pmmarekmom alodnusangataufitarabtie |l@@h©atedlaarreewded\mreat iSotehthat
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radial position 50 for de-icing the blank surface of the Li layer. A number of
BRARPIRPIRRECINIY 8% been written on Li in a direction indicated by arrow 59

Opposite to thrgteatiowliye ctiomtinig finbionoted dbaing yystenl, the wr'ﬁia@nmj a
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mmﬁaf@rs HregrsbSdigurativelyriitjounitsing durstiordedydre pobiitsied furheaording
aeivaire dr?o;ﬁﬁ%hdﬁ%@@rﬁﬁé‘rmﬁaﬂ an SeArepsINtReHARK AL RIRAFERE 3B use.

Eﬁewous dumm aﬁéumt and ertln%l he area up to the previous starting address

feANT A 2A5e8FRALIRY Shid SHeEthe: Qe%?ﬁﬁi’gohé%{afﬁé% i) dﬁwnﬂs for
bepivaaitdedsddiad e neodrstaiing addi@patddencged HEAERURE3X 58ntﬁsnand may

Breera;[:%%g wg%lrt]el‘nttre] alil:%eg daaf%éfe'zlﬁn esféacredord unrqn 3’ Jd C olsa E’%C q assumed
contiguous sequence con iInuing on Liras in |ca aby arrow é%s %ast
a forntdiapermend el reegtved Haeihg deratmghuocestay eniitites flimtsiep I@&@ERM!)NEI 64,
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new multilayer de-icing strategy achieves that, on a DVD+RW DL disc, which

1 RetigHteh fiyshattishresttios el 66"‘@633{%'%1?@@%&?@%?10&1 ﬁ%sslmﬂag)soeauav IS
iA0Rtakargef dhacution aieRe iiFitesy &bk Whichelssiadia thidl vaitteordde firerabidsding

k%rl%%rppe%gfined recording format. Subsequently, at SETPOS 65, the location for starting
writing of dummy data on a further layer is set. The location is based on the first radial
position, i.e. the location covers the first radial position. At step RECORD DUMMY 66 a
unit of dummy data is recorded. At step NEXT 67 it is determined if a further dummy data
unit is required. If all blank areas have been written the de-icing process is terminated at
point READY 68. In step NEXT 67, it is decided to return to step RECORD DUMMY 66 if
further dummy units need to be written. A next location to be written is set according to the
de-icing strategy, for example as described now.

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
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predetermined amount to make sure that the less capable drive will never hit
ice when jumping to a written area on a different layer. The Li area needs to
be written in particular 10 when the disc is ejected, and the de-icing process

is interrupted. The partly de-iced multllaygf record carrier is called an
aniermedinicasish ipensiiad dise, Hé&hlfd“ﬂ@eﬁ?@c%ﬂi@@@ﬁ blg 19 desHicARRRke
playback devices. Fig.6 shows a formatting function of a recording
SRS The formatting function may be performed in a programmable unit,
like a PC or anthierfaptegespty 7 basequoncd bfalsoftwakeapnagr gromBdtedriatimalyl,
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RECEIVE 63 a command may be received via an interface, e.g. a user

FERMIERSCORUNYGA R aTtey H‘P@%ﬁ@ﬁguﬂ‘@yﬁsumed 20 a format command

is received. M@measdﬁﬂdlagamm@eza mmrreate@lqdéhséeﬁ m&w&m&.% meen
ord| smon datat ogicall ed when f|r rves

cﬁ es;[%r"%ggag% cu|3'${PP§%°S' h pos '%p\é'(f P st ae{/gr IS d efmuhc%{] nues

wHjchpfiese ia@amrpmanqg thititeaiie positiorasidat awmmy4)rsthegircondighich

§§f| S\@Fﬁa}’l&@'tf??@errﬁf@lr %%ggﬁﬁﬁﬁ%%mgh%ﬁkbebgéﬁ‘?&fﬁ@éb regRseienteRiRMy

ubsequently, at SETPOS 65, the location for starting 25writing of dummy
E]%%Pa“&ﬁ%'i%?)t{ PEIHS}%W&E%%YPEW?@ b%a%h%%@%a%%%ﬂ%%&&%da&s\%.on

repoitied|oaatin miRovesdUrenilysfata (da o) evyAe stepritd GROIRDAMIMMOY thbuser
?altj aﬂf gregam d%@%ﬁ? rec r(cjied At step NEXT 67 it is determined if a

fher mX/ QR UNItTS requwed If all blank areas have been written the
de-icing proc@gg ibatimihearagns HampREADY fEg. denyrapd AEXTE7L 0t layer
?&ﬁfﬂ%@%@ﬁééﬂ LRoRRRADE SHOfRY i MMt BB A RO Q‘@hﬂﬂ%é{m units

need to be written. A next location to be written is set according to the

HUOi iRy WaraRe Mo ek amasiera e e Be prebim ef%ily maintain gtetuipfpsmation about
hmkgama@daiwm@ﬁb“}gaséred@gyedwhétaﬂmmm@szqu@ﬁéheffwcmﬁmin@gi@Hﬁlﬁea!ta

isdiven i, ho upner Pt o the Flgute, a9 g secqd example 72 of the
SSRGSt atehy 38 gveR M TN Toler pa ayer record carrier

having a laydn amem@mmmaly@fmanngamma hoesefod ataitaiing sieen
fﬁﬁﬁ’ﬁ%ﬂr?ﬂ&%ﬂ%smw&ma{?@m@t’ﬁ@%mﬁﬁi er recorH’byﬁ?eprﬁﬁé%ﬁb%‘? dosifton

sequence of dummy data units (numbered umm dummy2, etc) is given

ﬂfét%%‘?é%‘&%ﬁ%‘l?@ﬁ U7 BppisSIaE %@%‘Hﬁ&%iﬂ%‘%l‘%@é@@ atel Yie

WRerSHbaeqtIAGhEiLERETY MBRUPRILS RiCXxeepldadaanekidry brieamedireadiice.
S yser dat?%ls recorded on .LO. When the(i gﬁ)q_ i has b en co ge&teg when an

R S Bt LB R LY SRERTTEL Cafter Cea”'S
Gikrotrnory@)and is to umwkﬂe:lge@dwﬁe@xaﬁrp@rmar@hffermerwqttl@rf@mﬁtmwmmws
%%H%%é%&é&ﬂ%&ﬂ%ﬁ%&ﬁ%&%%@éfﬂatﬁ’s“.Hoﬂﬂa‘?&ﬂt%%mmﬂo%a’ﬂ‘ié’&ze

the user data on LO, but continues 10only up to a location covering a third
pj@,a@%g%wr@qmm%gsﬁ%ﬂqm fERiryihe first radial position, Is maintained.

Although the invention has been mainly explained by embodiments using
DVD+RW dual layer optical discs, the invention is also suitable for other multilayer record
carriers such as rectangular optical cards, magneto-optical discs, high-density (Blu-ray) discs
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

each layer, such that the user data zones spatially coincide for the stack of layers. De-icing
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position marks the end of the user data already having been recorded.
Subsequent dummy data units are altematingly recorded on LO and Li in the
same direction as user data is recorded on LO. The next dummy data
(dummy5) may be recorded on LO adjacéht to the user data that already has
bRengreoradcd RYG e kit R 8§ sRRTh§ XGHRRIRS /o pihalres Giemimy FtRded
on the LO layer (dummy5) has been shown to be shorter than the other units
1823Y GHIRGIAKE dummy units into a regular pattern. Such a pattern may be
used to easilyt imanédjnhatatusisdocomadianhalnrt Wioiobrisiegisdoay/ soabedatie the

iced. The al ' ' my d its..
Ao St ST e T
ghenferhdaesmgtientlislahanssantsrahamuahitipEsaehsiemsnisatichamdretetiense
IrRRBMRYRRIOTH & b SR EIERAST thABHEG v BnEFrAKINR T RPRIVERQS B means

contiguously written area. In particular, such status information is stored for
RS iR tHE WAy PrbEeLseeTReMEARE Q" (5P E MY IRSIFFRI GG RY the
sdriledteacor dimgwiey mesofwdite Faatier, the sigiusfitfoinvatinonmmayliéneedicled
R o s R e AR s =

, g means may scan the
fedures casaidbedabeveving the status information. In a particular case the
size of a contiguously written area at least extending from the first radial
position, is maintained. Although the invention has been mainly
explained by embodiments using DVD+RW dual layer optical discs, the
invention is also suitable for other multilayer record 30carriers such as
rectangular optical cards, magneto-optical discs, high-density (Blu-ray) discs
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 each layer, such that the user
data zones spatially coincide for the stack of layers. De-icing 14 takes place
on each layer at radially corresponding locations, coplanar to user data
recorded in any other layer. It is noted, that in this document the word
‘comprising' does not exclude the presence of other elements or steps than
those listed and the word 'a’ or ‘an’ preceding an 5element does not exclude
the presence of a plurality of such elements, that any reference signs do not
limit the scope of the claims, that the invention may be implemented by
means of both hardware and software, and that several 'means' or "units'
may be represented by the same item of hardware or software. Further, the
scope of the invention is not limited to the embodiments, and the invention
lies in each and every novel feature or combination of
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10features described above 15 CLAIMS: 1.Device for recording information
on a record carrier, the record carrier being of an optically rewritable type,
and the device comprising scanning means (22) for scanning the record
carrier for recording and 5retrieving data’h a layer of the record carrier, and
ermaing means (16) 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 locations in the user data area have not
yet been recorded, writing dummy data on the locations, 10 where the
formatting means (16) are arranged for partly de-icing a multilayer record
carrier by determining a first radial position (50) and a first layer

40), which fl@%rad@ foanpn 15 nd|c tive of a location. of a first area on the
ist layer on % Er R MIMBENEE P B adeF Airsf Al eE)rdlng to the

predefined rébereiny feamiertbeind of an optigaiting\etebtiutypeyactita on a
second layery{41).afthe FRERT carrier starting at the first radial position for
de-icing an area on the secon layer at least equal or larger than the first
area. 20charasseyeg MeiRa{22) for scanning the record carrier for recording and

retrieving data on a layer of the record carrier, and

- formatting means (16) 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 locations in the user data area have not yet been recorded, writing
dummy data on the locations,
where
- the formatting means (16) are arranged for partly de-icing a multilayer record
carrier by

- determining a first radial position (50) and a first layer (40), which first radial
position is indicative of a location of a first area on the first layer on which user data will be
recorded first according to the predefined recording format, and

- writing said dummy data on a second layer (41) of the record carrier starting
at the first radial position for de-icing an area on the second layer at least equal or larger than

the first area.

characterized in that
- 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, on the first layer, a first part preceded in the first direction by a starting
area (51) , and, on the second layer, a second part followed in the second direction by a
terminating area (54) radially coinciding with the starting area (51) ,
- the formatting means (16) are arranged for said de-icing by

- determining, as said first radial position, a location adjacent to the starting
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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 dire&fion for constituting the 25user data
ﬁf@eﬁ(%‘,’ﬂ?ﬁ’ on the first layer, a first part preceded in the first direction by a
starting area (51) , and, on the second layer, a second part followed in the
second directi¥H P S ARG UEATY A EthEHTITY Witk RRIBY recorded
stestidgeaated (k) atheoaithoatitigeneansd ibnaraiagrangehjor said de-icing

by determining, as said first radial position, a location adjacent to the starting
16 area (51), and - writing said dummy data in dummy units, a first
dummy unit iREvigeracelpdmadon elaith devdaceiayie fatraaltioatorpradjbeie asrenged
BrainadingifgaR (54). 52.Device as claimed in claim 1, wherein the formatting
means (16) are arranged for said de-icin writing subsequent

ingby | |
dummy units"4HEI% AP FRLYER: AR YR B RS GnedUSTRY RSN U LR &Y SPRANGf
agjace atspasiticnst adjasanpooitivasftdgiacenmimnhel fitst iersey usinareak qaiaceoit
Resansamanaaqiierinn anrasicn b sscond dregian. 10 3. Device as
EraimedhR claim f WhErein the Pcprpmatﬁng means are arranged for said
de-icing by determining a second radial position (62) on the first

lyer (40), Wieh SECai4 1RAIR AmoNvRBR 8 e RLBRIHELRY 6r4@hrranged

osition up to which, on the first layer, user 15data will be recorded ‘according

8"t HIRNEY recording format,

- determining a second radial position (62) on the first layer (40), which second
radial position is indicative of a boundary radial position up to which, on the first layer, user
data will be recorded according to the predefined recording format,

- writing dummy data on the second layer (41) of the record carrier from the

first radial position up to the second radial position.

4, Device as claimed in claim 1, wherein the formatting means (16) are arranged
for said de-icing by

- determining a third radial position (73) 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

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

5. Device as claimed in claim 4, 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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writing dummy data on the second layer (41) of the record carrier from the
first radial position up to the second radial position. 4. Device as claimed in
claim 1, wherein the formatting means (16) are arranged 20for said de-icing
by determining a third radial posittdn (73) on the first layer, which third

eadial positiopdg;tadicafivacafiarifie imerinim treial rﬁQt%i'HQﬂwéHMQl‘é’ﬁéF@ar‘P&hged
the first layer, user data has alread been recorded writing dummy.

B%H‘ﬂﬂti‘mé@es&%ﬁ'ﬁ%?%%w Jrg. JQFr‘?é?hfr'é}ﬁrtﬂfe“l’ﬁéi“ﬂﬁl%)éﬁ%\'ieﬁla@lt?aﬁ'ef a
supdaWertbmmhmrbahmosﬂgmuaydvalubsecpaemtb/puntmgammmm tﬂna'taawmg means

'Qg? Oerf{P\ﬁnH jé QA gandor Pers% {r?'e s%jtzj%éﬁ%sr%gtn()n InARVIESH AP

Wherein he ormat mg theans are arrange Yo said
d@ﬂ‘icrng by 30 -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 unitsPAYERSS MRS Lhelalon de BifTauLina AEXICR AR g dererecaimendiyice
doreptiess. ad ihpot [rev(er) dsr paitesthivedaondata wherein the formatting means
(16) are arranged for maintaining status information indicating, for each layer
of the multilayer record carrier, a size and/or position of a contiguously written
8rea, in a paiethied ehfssndati ngratacordcardanko ( 18 iskigglatar-andyesdriying data,

Eﬁ&%&HF@cﬁﬁFyPJeﬁﬁ& tﬁ‘ﬁﬁ‘%ﬁ@aﬁﬁéﬁrif&@é‘@%o%ﬁin the record Scarrier. 7.
evi

Device as claimed In claim 1, wherein the ce is a video recorder device
comprises adfhPGINSEiEeER fhDrocessing video data. 108.Method of
formatting a refearatdagriae fecoi@aardirGtatdiag  weprigiefigedascording esard that

Gefer Pelno oA PRIV NAEAR S YRR 30T INS D Sed SOMRHE Skations in
the user data area have not yet been recorded, writing dummy data on the locations,
characterized in that

- 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 of a first area on the first layer on which user data will be recorded
first according to the predefined recording format, and

- writing said dummy data on a second layer of the record carrier starting at
the first radial position for de-icing an area on the second layer at least equal or larger than
the first area characterized in that
- 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, on the first layer, a first part preceded in the first direction by a starting
area (51) , and, on the second layer, a second part followed in the second direction by a
terminating area (54) radially coinciding with the starting area (51) ,
- the formatting means (16) are arranged for said de-icing by

- determining, as said first radial position, a location adjacent to the starting
area (51), and



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 locations in 15the user data area have not yet been recorded, writing
dummy data on the locations, characteriZ&€d in that the formatting includes
de-icing a mUWﬁNﬁ({ﬁ SSRAUChHAYHREDY: dummy un S EHRIHIMAIERIRARY recorded
position and a first layer, which first radial position is indicative of a location of
A¥HRIOZASANGHAYRE Hr A OSSR ANIRATH UL R RMOREACE ded 20first
according to the predefined recording format, and writing said dummy
data on a second layer of the record carrier starting at the first radial position
for de-icing an area on the second layer at least equal or larger than the first
8rea charact&aruyRY fiedrrin st oo demrrjtirarasriapeiies dordecaidiag data
GRMBHIRINGY dardhiiashadish RYWe(4NaD e RseraiteRYEf(fdnofRthe method as
the track on the first layer extending in a first direction and the track on the
cliBRY ISBI R Rtending in a second direction opposite to the first direction for
constituting the user data area having, on the first layer, a first part preceded
in the first direction by a starting area (51) , and, on the second layer, a
second part followed in the second direction by a 30terminating area (54)
radially coinciding with the starting area (51) , the formatting means (16) are
arranged for said de-icing by determining, as said first radial position,
a location adjacent to the starting area (51), and 18 - writing said
dummy data in dummy units, a first dummy unit being recorded on said
second layer at a location adjacent to the terminating area (54). 59.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 8.





