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1 Method and recording apparatus for recording information on a
multi-layer disc The invention relates in general to a method of recording
information on a multi-layer optical record carrier, said record carrier
comprising at least two information layelrs and each of said information
layers comprjsing an inner. control jnformation area, an _user information
Mett 2 (ECAIF B EPRRAINSIHRARALEION HHELTFOR e B YRGB frt
5 recording step of writing information patterns representing user
information in the user information area of a first of said at least two
information layers, a subsequent second recording step of writing
information patterns representing user information in the user information
area of a second of said at least two information layers, and a subsequent
finalization step of writing information patterns representing control
informatiorhinitiveritioardiateontrpdrisfalrroationbthseas exdiidieputtreartitolon a
in(%mati N areas qf said first and second information lgyers, The. .
YR BRE R SRR eI EP A LSRRl gwo nformation

layersfntnedobrobsaal nndittitayiendpjesl geopriiograeinsaidsatordnfanmation area, an

o O e DB 0 AP SRR a r

reconafiays oot &rﬂﬁq@_md‘wmquwrpammw ﬁeq:boas_sgatipgl m@'anfbﬂnaeioordi nige user

it g T e SRS e eepe

recoadinty otep @ tiveritinity mof oneatien patieras tepvestatintpuseatiofomadteonsnathe user
either a first gr a secon at least t\/\{%r information Ia%%rs an

) of .sai , and
oo Lo CANTg P I P TN ctopiag oeen

finalmetors Seiofasritvgritdonfatioat mait@at eepseseptiegavint lLiséonmidronainche inner

in the user.information area of the {irslt.o{tsaid at least tw]p inaotr.m?tion
control in or{natl n_areas anﬁ e.Pu er fcon rolin ormtatlon aréas of said first and second
ayers, 10 subsequently write thformation patterns representing user

infoinfatioralayarmn the user information area of the second of said at least two
mformatlaﬁ]léal}/ners and totﬁubs?a ue th write LnformatlotrllJ J)]atrt_erns

representing co\fﬁpé Rformation in the |nrﬁ(é?rg(')nr9tr%ﬁﬁﬁ orma |orr(13%10rréjeilr§gand
inforthatoartencomintii-28y anfopticali oecare asr a5 sl dirst edct s mwred imgdsmgtadheast two
o5 LR SRS S S RS 9 B
infoMaDofDagdtalax exea titddDisat) ayeeedjsad2an outer control information area, the
recording apparatus comprising writing means for writing information patterns representing
information in the information layers, positioning means for controlling the writing means
such as to write information patterns on either a first or a second of said at least two
information layers, and control means for controlling the writing means and the positioning
means such as to write information patterns representing user information in the user
information area of the first of said at least two information layers, to subsequently write
information patterns representing user information in the user information area of the second
of said at least two information layers, and to subsequently write information patterns
representing control information in the inner control information areas and the outer control
information areas of said first and second information layers. More specifically, the invention
relates to a method and to a recording device for recording information on a dual-layer

recordable DVD (Digital Versatile Disc) type disc.
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Prerecorded dual-layer DVD-ROM discs are well known. Such a disc
comprises two information layers that are separated by a thin space layer.
A first information layer (generally referred to as layer LO) is partially
transparent, aIIowing a second layer (génerally referred to as Iayer LI) to

be read out through irst layer, The thickness of the 5 spac s

bigger thagrﬁf?&? gféap[tf%?rt RS ff'ﬁﬁ%éretﬂlé EXP%WB
comb’rigématmmfamaaﬁm kg ¢eadaardyepaiaciatiyreibmspatedane thefﬁmnformation
| m the';ﬁmf sgte Th@(nd Slual mfor atlon Ia ers n be accesse ))/
ayef 88@%@) E TR D H dse%aéﬂal QNAROIAvEF QRS Iaver
(generdiypéfchyedneandagbalfopus mcioai @)t tﬁmygh dwalniameyeD\meFﬁWrﬁmf the

e a.storage city of b 10 To be able t
SPACE RS AT AR D ek L RO QA alonng botr
|nfournfa1nmalayebsatdeecmiahjattby@ rydietidis &NV awitéhngpla@lﬂsaffsmm@ 4arme side.
mtroduc d. Such a recorda Sc comprises,a recordable
The R oo yars b RS SE R TR s B AT e o each
indiviadondbénfecoediath by e fidiatixegnip ity agadiatiarfdgarctBytorodiannglthe layer
m in ccordan |th formation to be 15 recorded

DVI‘?{E%@M@ %\fSBI %%(}%af) %ftg'i% %‘ltﬁglfgsfatlon patterns, are formed in

the mforrﬂratlmalayeo r*e'b@r@llﬂfgeamblﬂneoﬂiofmatammrha&ecrcapédwlemple for

recordi rmaton is in aI di n n .
recol T SRR T AL (PN o sa R A B BARLE Y storing 4.7
Gbyte@maatmlmmlmc(a&mhrefeececdubIasjlaata)mms)asmmmdabienru:kmnMation layer in
Whchforfmr%%PQ% rg’(ﬁr@e Eo e ngr?a 3 Le r%lét Ar%) ﬁgg %Y 'Yr?dé"i‘gﬂﬂ it with a

g

AUty ayer ype Were 0dGE capa
rad@nSrGhytasBaj mﬁdmﬂmmnh@’haﬂetnha@aﬂowefmmng \whth shenefammation to be
er DVD R ISC, {j
reco e e A R Lo B b e Fmestin e

infonaatlbe Ifaymrd'éré emriaaelmirnhlewniiammaym lay efaraypsivig dﬁeexmdthngnnlﬁtamrratlon isin

n| f rma ﬁ) and modulat{ (9 ]e rad&atlon be rin % .
genera Into. ehe ar s. an inner.c nform area (also e er ed to as Lead-in
accor ance with the"Iinformation to be recor en recor ge

Aregnaouset offorfoatiariarea(élsth raﬁefmobbmm ;ﬁ)etmﬂeea)) thed raionmianonntrol

ntolSECE R O S PR AL iowever, s Logieal
AddreSS|r@e@;mk;edmlﬂlgemét‘eacpdyblez{uYBlwmeaﬂlsvewme mltlledmadveﬁpable of
sor SRS M e B s el e
infothatiastdsegical -BlpekAdarBs¥Mbdste duchledusklayer recordable disc comprises
two recordable information layers. Information can be recorded on each individual layer by
focusing the radiation beam on the information layer and modulating the radiation beam in
accordance with the information to be recorded. When recording large amount of information
(such as for example video) the information is recorded in one continuous sequence starting
from the first Logical Block Address up to the last Logical Block Address. However, this
Logical Addressing Space is in general physically divided over the at least two information
layers; the first Logical Block Address physically located in the user information area of the
first information layer (layer L0) and the last Logical Block Address located in the user
information area of the second information layer (layer L1). Therefore, the focusing of the
radiation beam has to be changed from the first information layer to the second information
layer during the recording of the information. This so-called layer jump is also required when

reading the recorded information.



10

15

20

25

30

information area of the second information layer (layer LI). Therefore, the
focusing of the radiation beam has to be changed from the first

information layer to the second information layer during the recording of
the information. This so-called layer jump is also required when reading

the recorded information, 3, To b le to reli ead a block
iormatioho PR R EAERly APaE T RARRT A LR 790 garea on an
specrﬁquhﬁrﬂrﬂaabﬁas@éﬂsmuﬁrmanedmhbyambwela iepisedans dnfarnatiane same
er al oco risin informatio atterns This preceding area is.
o YT AT R SR ol i TR GecB i pscessary for
allown@mret@atadi Up‘mmﬁaﬂdacmﬂedm&ttamsmmmmmmeaatm feeorded in
varlo ers can be r iably read, a finalizatio ed after
e i S A i ek B
perfdirmélaafl@rl retepdinig ah aficnepateimB reatkseinting csutholonfatioatideasarn this
i I tena?E thefnner contrril informatio areasgf ?e o%jler control
Inalizali A0 e B FRARagPR Al %@‘ééﬁ&"’fﬁ%ﬁ” IRY OB TS AR Vet fhe inner
conttbatrﬁﬂra’remnllardae asethotanmadtomral @afossmador deshdyfan [basaserl first and
raI most of the control nformatlon are

m rISI information. | r]
secof A S iy A e I8 1 e R oy Bty eed by an
area@enmmiyrgiiatmmmparm gérdeealmr@ﬂﬂfanmﬂmimﬁmam(mmeaallynhbe filled
Lead-in Area) is filled with co tro inform rialflon |dent|fﬁ/ dlscr%suc

With SUSEY S8 Anad S RGHR ey HngTOTNERIBR)° %H’F‘%"%the
contrmmemam mdn@e‘(@bp&anaﬂ;athaﬁmamiormay)rs mredbwmmmtecbd)lafarmamn

iden Sf%rr]rr%“ %ddllt Igsuc euail SIC rowﬁa in trr(rjra:}”n o rdmnq nur"aS urln
atio user PIRAtion recorded diree y ater a ayerjum
infocaathmt)be read back reliably. US2003103431 discloses an optical disk

recordlnglapso%ratus which 'gle orh Egu etd tPurs%?orgomfo matlon on a

multilayer optlcaYV&ls?(r’ha Ing a genera iAtorniation 20 12esfd RS %afaedab]efore adisc

is fimelcordlingi g especadlityfanpnalbiem dhat duriagagpemteny offosenatitormadiorditig user

area for recordjn m na eme t information which manages eral
infof e P L e RAACR BRI
optical drskﬁmﬂO%CapMMm anexgica]) ldisk riedoranagieppisr atsondechos

oSS GRS FELORRTSI BIRIRHOR SFRNAATS i
recoedpigraktyfof recording general information and a management information recording
area for recording management information which manages general information recorded on
this general information recording area. In this optical disk recording apparatus, meaningless
information is recorded on an unrecorded area in the management information recording area
of the optical disk.

EP1187110 discloses a rewritable multilayered disc having a plurality of
recording layers. At least one of the plurality of the recording layers has a layer information
region for recording layer information which includes recording prohibition information. The
recording prohibition information indicates whether or not user data is prohibited from being

recorded in a specific recording layer among the plurality of the recording layers.

It is an object of the present invention to provide a method of recording
information on a multi-layer optical record carrier that allows the user information recorded
directly after a layer jump to be read back reliably without the need for finalizing the record

carrier.
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recording layers. At least one of the plurality of the recording layers has a
layer information region for recording layer information which includes
recording prohibition information. The recording prohibition information
indicates whether or not user data is prahibited from being recorded in a

specific recarding layer among the plurality of the recordipg layers. 30 Jt i
e biect Lot e A e A olra e Nt Yo i mthod of the
preainfdeiadivnaotedzerliti-lae aptieal ceeprikeasridnitivizliowstipeofio@iting
. . _information recorded directly after g layer.jump to, be read hack reliabl
e e bt e e
infoasawsdingiibaealinwendiasomi nidieonehat afdheforeativpldaiger, said information
characterized in that if further comprises an initialization step of writing. .
pattq S RS s SR ST RLR] EIg Sk TR AT L8 Wi Beinn area of
the sevudldafdrolativiotayaticmaiaatan ththeidalizationebadantdbénseeernafore the
inrgormat'on Iaéer, said information 5 patterns representing control
SECOMtSRYREHLIP 5 P\'g written adjoining the user information area of the

second infkutoediay tayks,iavehtivthedrttrelinfaiization step is focaiaehiple a block of
d time, before the se?o d recordin% stts%)..Accordin Iofthe iEvention control h
UMinoHRASORS'SHRA AEH A0SR IECLTSHSEN 6 CAtT AU OLHOR AGA A K g the
areaz# e, userdobuctaationaa eniviod e ieem atfomeatéen asijoi bag cb el dd aftercadayer jump.
Int the user in}‘ormatiop aﬁean\?/hreretuseri fchrm tion is }o b retgordred afﬁ(]erra.n h
S AP AR e LA RN IR TQrA &%’Py@f&%rﬁ‘j %%%&.8%%%& nd ghw3pwrising the
user pnéoentothecoek ¢ aftgprasiag themps&iordoverattan ae addidohaltatharttager that
d’u ;%)1] Mﬁg]reover itis ﬁn ad itipn%l advantage thaa 8ccordinnq t?.t .
accardin gnmverit on,the control intormation 1s,recorde {n?cq ro |{.1 ormation area
invenhtion the control information is recorded in'a control INformation area
therdh rediyr avot dewpadinduamyddatany thataser ihéoreeti onfareaatibichreay iimeciuce the
v%/.oulc{reduce the 15 F ective %tora e ?alp city of the.record,carrier for
effeciive S r’%% r er To (ljél

] Orage Capac e record car SIQIING USer in o[matlon.
storing user Intor oh. In"general two recordifg principles ' may be used
when recdndjagesahwioilegediciseriddiPlasatiel/ Decte & athe(PEEYrdingremulti-layer
disc;egcﬁ‘a'{%i?erf‘ﬂ%'c%‘ﬁ% eéd?ﬁiﬁy%ré’r%%é@ﬁg‘n A .od'[e%t'ro.’s‘ r‘ét%r%)é Tl same
each’layer is recorded from the inher diameter o diSc towards the
directice (Hiaexetap)e ora2h Qypoisitechrael frath @ Timenwtiarsetar offtherdisiotowards the
oute'[achSFn' o CSF?j]‘lj@‘g%s%% % é%%'ﬂélr?{’@?ﬁlﬁv RIS IBRRLSh P MEY e rded in a
ayers. Actording 1o an embodiment of the
direction opposite to its neighboring information layers. According to an embodiment of the
method according to the invention the information patterns representing control information
are written in the outer control information area of the second information layer of an OTP-
type record carrier. In such an OTP-type record carrier the outer control information area is
often referred to as the Middle Zone. Now, the layer jump is relatively fast since no radial
displacement of the radiation beam is required. Only the focusing of the radiation beam has
to be changed from the first information layer to the second information layer.

In an embodiment of the method according to the invention the initialization
step is located in time before the first recording step. Although the initialization step may be
performed at any time before writing a first block of user information in the user information
area of the second information layer, it is advantageous when the initialization step of writing
information patterns representing control information in at least one of the control areas of
the second information layer is performed before any user information is recorded at all. This
because now the user information can be continuously written onto the information layers of

the record carrier, the writing process only being interrupted by the layer jump itself and not
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method according to the invention the information patterns representing
control information are written in the outer control information area of the
second information layer of an OTP- type record carrier. In such an
OTP-type record carrier the outer contrd information area is often

referred to as the M ddle.Zone. Nqw, the la |s relativ st since
by the,Ingig ﬁF%’Bué&?&B WEHPG LAILTP &'&%ﬂa{r rhu fu ?q‘iﬁ?@ﬁfa@gis?a gatageous when
the demusifognadtibe tabiatieorbedin Hesntialrrichangethisauptbe Jirsim of, for example,
. |n§>rmat|on layer to the second information layer. In an embodiment of the
vi ePn o according to the invention the initialization step is located in time

before themwrcm@tdlmg @tﬁx@dﬁh@m@hﬁ@mmmﬂla&mmsw tayrvention, a
LrEaelformed at an efor wr|t|n af| t block ser infQrmation. in the
mini T‘?é %{

g{l 8[‘6@8[ aSif9b EXaB %Fn}{ ta consisting of all
zeroa,dgamﬂa@aoushumanathmtmhatzatlmm&way nNenimgaIrzfmmastep n@qtlfresshe least
senting control information in at least one of the con
amol A o e ) T DL AL bR E B BB PP oA o Cortection
Codeel):btdddcﬁtc@htfbhl&f@mm hosvDvDUgee ihferometOCHIoble holds 208 rows of
t|n ert form tion layers of the rec rier, the
182 B A G IR e HTRA P L Gl A el
sectmemamaifztaa@mmrtamdmg WneRmfdrmlaylea Bduis iSoespeSigdbification,
, afl ageous when the user information to be recorded is a continuous
Versia interrupted stream of, for example, video data. According to an
embodlment of the method according to the invention, a 5 minimal amount
of control |{1for ttlhonr Sy &a; Ror examp ﬁ du[norm dar%;lvfchn&rsetlg of aa aratus
zeros, is wrlﬁgn ih e Riteli2Zh |orPsefep INYRIS! way PRE ittiZatoh sgeﬁ)p

usingetyeinesttibe dteasrtdmgwtmmeohuenaom general this minimal amount
corresponﬂ13 to.0 Err rGarr ction C ded&bo fc‘tﬁntrol

information. JE)CVB ype tiSc'one EECHIGN S D ergple is

charbgterszetine ﬂval;ﬂlamcﬁﬁlfbhimﬂnsmfemﬂeptesl ferseribied mfmmaiidetpaitiembr

repr%xa edo%?r ?onl gh?r]; tart]?ea.s\t/[H of ngr?rlrgr CDVD 7@%@(9 area and the
SSIC PSAmA? 168 ion, version 171 It 19 & fuih ero

outepresol menﬁcblnetsspmomdﬁmmmrdiar@apﬂaram wsﬂmgthefmmﬁhod patterns
repr&%%?”;qﬂ%et g&mgﬁ&ﬁ' e '}'%n%’ﬁr%%h ﬁ{i ﬁ] ¢ s*é‘éE{n‘é‘Sfrs?a‘%B éi'i‘e%st two

0! feamble Is “CRaracterized’ € control means are
|nfomapledla&ﬁrwaaudgnMomMmpqmmwmoresentlng control information being written

adjoining the user information area of the second information layer where the information

patterns representing user information are to be written.

These and other objects, features and advantages of the invention will be
apparent from the following more particular descriptions of embodiments of the invention as
illustrated in the accompanying drawings, where

Figure 1 shows a schematic representation of two information layers of a
multi-layer record carrier being irradiated by a focused radiation beam,

Figure 2 shows the logical addressing space of a dual layer record carrier,

Figure 3 shows steps of a method of recording information on a multi-layer
record carrier according to a first embodiment of the invention, and

Figure 4 shows a step of a method of recording information on a multi-layer

record carrier according to a second embodiment of the invention.
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representing control information in at least one of the inner control
information area and the outer control area of the second information
layer before the writing information patterns representing user information
in the user information area of the secoitd of said at least two 20
information layers, said information patterns representing control
information being written adjoining the user information area of the
second information layer where the information patterns representing

ol v U o S A LT e s A AR FOR BT ever,

L1, @thularIdsaaqrepbn;wsaﬂf@rmhwhimenlzmmxﬁrthieyﬂwn@maa?tdwbyatminzmon beam
ral S, where Eigure 1 shows.a SC alcC
11 e R e T IO 9B e et ) et e G Javer LO
thanheliag?rrgdlathg riawati‘mbs?mh ladt&ﬂmllmamp@tiﬁlgumsthVUEG:h allow the
corqg.carrier ure. o snoOws

gy Do e I P el T e R et e S e
mfomemdlmyéq aﬂreﬂoemmqamejytméahe ommefotloma@mejtﬁp arel vaivbvadlaw the
e
posificstingfthienfatiahpaiye oLtk madthtoseosml onfaspedifio dwet_o bk tdcarded. The
posi RN oRRS e & SRR ST Ty L ST D S HesB Aol aagaps lso
contuairﬁferdunhﬂadmiasfethécrédwirdn(beahamemel@yémrhtln‘@fmttmdmﬁmnldmmlspace region

in thcoa%fao ed 51 ?(I])nlng means 12 which allow the radiation beam to be
odliéet e first information layer, LO, or the second information

layer, LI, G«gwxmqﬂterbgmaé@memfaeefmhs Iamnguaﬂo@)d%slsmglspaaﬁm te dual

Iayerr corI natr)refarmsa% be oved |n%ra ‘ |re(r: Ddl&atﬁlelhtr%tt Saical Block
Information ayers ereByXmeos |on|ng¥ﬁ ocal point oF the raaga%a

Addlesa2ilas Iacsa;bﬂtaftctkwbagmmegetmdda@gTdaéA{oidsaselmggpﬂaamaﬂBedmt Logical
BlodiSRHGHed Byicontzolmeans (PotoPoum) Kiges sonkal means olagy 1o 1

control the mo on of thera eam ere rming SRherahar
inveotienspserd mﬁgmatmm tieecaided bﬁ]lntgumorntﬂmm&gmmﬁssﬁﬁhrﬁaﬂ@eﬂme two

nfof S 0 AR AR AP T o DA I garsses

example a oglca
Although the Block Addresses are physically distributed over the two lnformatlon layers LO

and L1, this is transparent to a recording system since no control information is present in the
Logical Addressing Space 20 directly after the Logical Block Address 25 where the layer
jump occurred (that is, Logical Block Address 25 is located physically on the second
information layer L1, while the previous Logical Block Address is located physically on the
first information layer LO).

Figure 3 shows the steps of a first embodiment of the method according to the
invention. Figure 3A shows two information layers, LO and L1, of an unrecorded record
carrier. Each of the information layers comprises an inner control information area 311, 321
located at the inner diameter of the disc, an user information area 301, 302 for recording the
user information, and an outer control information area 312, 322 located at the outer diameter
of the disc. The outer control information areas are often referred to as the Middle Zone. On a
dual layer disc the inner control information zone 311 on the first information layer is often

referred to as the Lead-in Area, while the inner control information zone 321 on the second
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Address 21 is located at the beginning of the Logical Addressing Space
and the last Logical Block Address 29 is located at end of the Logical
Addressing Space. According to the invention, user information recorded
in the user information areas 301, 302 of the two information layers is

oS SR AL e, T AR o

302 H?&)@ﬁatlmdayen@ b$xhamhtd Alds.is transparent to a recording system

A i S T i ST e
reprmrrgds(éh&tftsrnhalwﬁ&hE?dsﬂddfma%n&l@@@@ﬂq@hyl&ﬁ?mrcff)rt’ﬂation layer

nd | mati er. LI, while th s Lo ock Addre
Lo, F Bt e R T e TR S e g R e BB R0 rening
fronth_beﬁeﬂﬂ_ob&élrmmhhmﬂmmmdhﬁememml Block dhiald e dhest ibsfentidre Logical
Bl TS D ik BT R BT RRA oF CLB v i e g after
layeirjionma00nrat e idihg,idRinadatqgrhiaé tierépresediteter offtemaliee @rthe user
ol AL BB A B s S ITeBAEE B kool e BURCT A hLeEp e in
Iayeof_uheomsspo'ﬁlde touter lcogivall Addreeahgmpaeasmrmgft@frerﬁetrfed_mg aaltmock
dual | di t

A8 R0 1 e TiB R 10l P e RIGER ARRAREE i poted

that the ineeinéomtatianforea 302z tres&2homfberstioondy2r infoinhgtioaylayexample

onty S R A ey R S RO 8 3o e
yﬁﬁ gre o?teﬁ re/¥erreae{o as the Bat Rrea lilgure OWS e reco

secoodrindo rafiteionridiyey mayrheanonrpedtmnmargmmsentingussemfdmammon in

the user |nfo[)ma¢)%qg F‘a%Pla%EéQse a]c 2 'hfoﬂne?tfr? olarﬁlgr n5r|e‘cor c1J in the second
recorded USeT iRTOFMTALO R €6 rrespon <o the ogrca essrng pace
infor?ﬁ)atmnglaggalfrbm dbyee Giralt L thgi caé Bilcfokndad ore ssc2ddéd therieogmahmrmbtion layer

302 dlre ert %'rrertgtéernL%B?%ﬂ%r?]%ﬁrﬁ‘d r(:eosn ro? V\rjaere r}ﬂe{te %83

Yoccur, ows Thé Tecord camer after a
repraedtmgtmgzmmrmmrcmqwttemhls nertﬂesernﬂmlgamzmmnmmﬂieﬂdne) udehe second

mfo rmg{éogre}_rf%%g ﬁ%@ﬁﬂ) énf?eﬁmﬁ%?mg?%ﬁjalr(% %5 Li? noted that

A recorde ayer corresponds 0g ical AQ dressing
dumB]yaimmpmsgmmmaiuﬂs@umgmnalbzkrosdm;est%whemhheekayded.

Prefjelrjgﬂﬂl(fﬁg %Fh%ﬂr%f’ otPSOrﬂ?é|Hﬂ%?.%'aﬁb%°‘ﬁaﬁ&'ﬁr%e§§3zc%rP&B&%t? 9) one ECC block of
control information. This is the minimum amount of control information that should be
recorded in the outer control area 322 for allowing the adjacent block of user information in
the user information area 302 to be read reliably.

It is noted that the control information patterns 333 are recorded in the outer
control information area 322 when an OTP type dual layer disc is used. However, when a
PTP type disc is used the first block of user information after a layer jump is recorded in the
user information area adjacent to the inner control information area 321 on the second
information layer L1. Therefore the control information patterns 333 should be recorded in
the inner control information area 321 adjacent to the block of user information recorded
directly after the layer jump.

After all user information has been written onto the record carrier, the record

carrier is finalized. In this finalization step all control areas and, when applicable, the part of
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that the user information area 302 of the second information layer LI is by
way of example only partly recorded with user information. However, this
user information area 302 of the second information layer may be
recorded with any amount of user inforngation. 15 To be able to reliably
ccess all of the user information.recorded in the second infar
the (AN a1 BaDEEAI B (G RO HSF ELOTHBGR e CRBF G
infotmgio 302 dishethhafidigoeaper jump 300, an amount of control

controrar LB D RIBA D S L Sed O SGRR g e invention i

whidhingetiyiicid| aegiohtstép @ Lseitimjammatd mfoenadios . pitte Mo 3B thaie?fdrmed after the

. dummy data representing valyes other than all zer erna
firt CEERTH0 BRI e ST BRI ST T R G b e befor
the seQuIRHEEYDESIITQ Stop (Efcvmtoi@aksaf isfontnatiniaoniatisscontlimfsrinetivmiagem.1. An
amount qf contro lnf mat|o should recarded.in the outer control
e i I et et N R
controtarfurtiin @rrqmt&@ﬁste%asrmddﬂheblbemﬁelths finte@ dbaditigesteprafabriting user
information 333 are recor n th r control inform
o {BEHOH08 S B B L ) oL 0B 3 DML S WMt of writing
userH’ﬁfBrnyaxmdmtheuse@hmmfmbllmklayau$mamﬁ3muamnraftarraefayenumahped
befors recordeerdI 0 the user |rnfor? éh; n.are ernt to theS inne é%ontr? from
IR (I PR R nﬁé’}% SR e RS
recouﬂnUubmfmﬁmMmpaﬁb&hﬂBﬁSr&’owmlb& Immrtdedoor&@ghaennﬁonnamm on the
secof O AT A e o D P e R e detbrcec
8 frediR r%heyl%yérjump REP &Il REEANRO REEGOR Rag Been witten
direcihtaftiee tredaye regurmp thdrebne odedrupaimpthis dsealizbamatidms éovaling ooocess.
step all control areas and, when applicable, the part of 8 the user
information area not recorded with user information is recorded with
control information, as is shown in Figure 3D. Figure 3 illustrates an
embodiment of the method according to the invention in which the
initialization step of writing control information patterns 333 is performed
after the 5 first recording step of writing user information to the first
information layer LO and before the second recording step of writing user
information to the second information layer Lt. An alternative embodiment
is illustrated in Figure 4. Here the initialization step of writing
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control information patterns 333 is performed before the first recording
step of writing user information to the first information layer LO and before
the second recording step of writing 10 user information to the second
information layer (that is, the record carf@er is initialized before any user
rmation is recorded). This allows for a more smooth transition from

CLAH\E&rdmg user information on the first information layer to recording user
information on the second information layer, since no control information
patterns 333 need to be recorded directly after the layer jump thereby
interrupting the user information recoding process. 9 CLAIMS: 1. Method
of recording information on a multi-layer optical record carrier, said record
carrier comprising at least two information layers and each of said

1. '”format'%éﬁé’@d%f‘ff@éﬁ%lﬁ ﬂwﬁﬂd@ﬁ%ﬁ%ﬂ‘é@idﬁf%\%tmlédﬂ%céfhlé%ﬁﬁer said

information area, and an outer control information area, the method

reCORRRYIIING B i e el isaskAy ISlepwHIRRAETARIfRRGIP paaiErnéormation layers
comH?Bi'ﬁé%ﬂqHHeV%%hiFHPfﬁ‘F@rtﬂﬁ‘&hﬁhtg&%aU&?Dé@FCIHﬂﬁ‘H%ﬂ@H%?leéhﬂréﬁ Bﬁt%?'é’ontrol

at least two information layers, - a subsequent second recording step of
inforgiag ﬁ%%l@ﬁtB%éWfé%FGSentlng user information in the user

- dTRImAlRRiALSRRR RERARANORRALiBh SRR O IHOERAHE s Y RIS ARFbN in the

10-a subsequent finalization step of writing information patterns
yessredermipidoacHadPfinfirehafior dratheash Hup doloiORHFBANEION areas and

- a]”%ﬁb%b'&% FORIBhING ﬁ&ﬁ@%ﬁ?&ﬁm@ tﬁ@urﬂ’%ﬁﬂ% SRAIRIRIE ?HRH% user

ayers, c aracterlze met er comp Ises an initializati
Igf@pnaﬂtwminghemmawmmmmrefmégmmgfcﬁ@rﬁr@ leersrivatioformation
Q{ﬁ% of the inner control 15 information area and the outer control
area of the second information layer, said information patterns
- ar@pbeeammjindmwumﬁmmatimiﬁegigfwmmmamtmmg teyaseating control

RN LRk %ﬁﬁ Pnﬁdm%%ﬂté? By ’tﬁ@gd@rﬂaaﬁﬁ%? information areas

|n|t|a ization step Is o_cate Int efore t e second recording step
of swidtfiestl anstegerng toferaiatian dveracterized in that in the initialization

charSLEHYAA iIf Réﬂﬁ@%&%ﬁdﬁw‘é‘?@&ﬁﬁﬂ&%%ﬁ%ﬁﬁ\ 6'3‘?1% "L éf

In the outer contro rmation area o secon rmat on layer of
informatiosiratieesk eriaseyipegre@ardl information in at Ieast one of the inner control

information area and the outer control area of the second information layer, said information
patterns representing control information being written adjoining the user information area of
the second information layer, and in that the initialization step is located in time before the

second recording step.

2. Method according to claim 1, characterized in that in the initialization step the
information patterns representing control information are written in the outer control
information area of the second information layer of an Opposite Track Path type record

carrier.

3. Method according to claim 1 or 2, characterized in that the initialization step is

located in time before the first recording step.
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carrier. 25 3. Method according to claim 1 or 2, characterized in that the
initialization step is located in time before the first recording step. 10 4.
Method according to claim 1, 2, or 3, characterized in that the amount of
information patterns representing contr@bDinformation written in the

initialization step corresponds to one ECC block of inforymation. 5 5.
4. Recordind K ARC TN ANG mioithaarPEis B RER TR b diapuntof
inforeaduh catees rpikianing caitier ipfonpetsrovatiieasihtide infoamation step

layers and ea f said information layers comprising an inner control
Co”?ﬁggﬂaﬁf%ﬂrﬁrgégah ?@%P?ﬁ'f'ﬁﬁ%‘bqﬂ]area, and an outer control

information area, the recording apparatus comprising - writing means for

writing information patterns representjng information in the 10 information
5. Jayers. - RS AL LBy (e DA PheHAy Lo SRy A recorc
carriefj it ieomaticanrizriternsrisingithienst fistinfaraagomthpésaiddeddenst baid
- informafion layers, and - cantrol mean(l)s%co troIIin(? the Writiﬁl,%mea S
oL DS RIGHRRY RhAL L0ER ST o8 WAYERHS AL A pHERL ALormation area,
and seeseotngdlsefonfationtiess)nhidecseingfaspaatios cdhprismgf the first of
said at least two information layers, - to subsequently wrjte information
WY oD GT L W 4 S P BT T BB e LRE P REIT A AP BEthe
ineoodioh $aydrat least two information layers, and - to subsequently write
information patterns representing control information in the _inner control
~  RRRYAMAG MaRBadosfaTtHel BUgh R SHHHI TS AR A 4RlQ e ATafraatisn patterns

@nelthecanisnipmatiomaysir shrREsCtAzRfonmiaiiihg eantied means are
adapted for writing information patterns representing control information

~ GANAKQEASABHELF BN ARG BSHYBIRHSRRRAS SR RARATHIBNA G IEANSSHEFB RS
areg Qriei#RrRRH dRTPERAHO R USRI (RN HIRGIR TR REUSEY information

patterns representing user information in the user information area of the
secbprIAbBa firsl 0b saickideast ifyrer s BIRtiPdAY eEid information patterns

Tepesanigaeret Rt praAtab R REWE e eIy RN 8RR Tation in the user

information area of the second information layer where the information
pattieh@isnasisre aeaaighestaceiie ohaticbleash e Wigksnation layers, and

— to subsequently write information patterns representing control information in the

inner control information areas and the outer control information areas of said first

and second information layers,
characterized in that the control means are adapted for writing information patterns
representing control information in at least one of the inner control information area and the
outer control area of the second information layer before the writing information patterns
representing user information in the user information area of the second of said at least two
information layers, said information patterns representing control information being written
adjoining the user information area of the second information layer where the information

patterns representing user information are to be written.





