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WD 2004/ 090890 PCT/ | B2004/ 050409 1 Device for and
nmet hod of recording information The invention rel ates
WO 000a/00890 ce for recordi ng data and data str ucPOT/ER0G1050409
a wite-once storage nmedium the data structures
conprising space bit map and defect rmanagenent
structures, the device conprising witing nmeans for
De%@é:f&gh@&e&ﬁ@oﬂ@&&dﬁ@%fbﬂ&ti@ﬁt a structures; 5 -
controlling means for generating the data structures
and controlling the witing neans. The invention
further relates to a nethod of recording data and data
structures on a wite-once storage nedium the data
structures conprising space bit nmap and defect
managenent structures, the nmethod conprising step of
recording the data. 10 The invention also relates to a
Wit e- onfR isteati@gelase d bdefics fos teabiditg ddat amdaiatl strdeth@s on a

structures, the data structures canpri Si spac it
W“FF&?WSI%E“%S@F@& "hélilf‘a‘%%%ﬁ‘ﬁ “re§t°P{5‘8’E‘§}n£§pacerH§ “}aﬁ &9&8?{
mahaPehRAY stiubluRl 8fe &R GMPRkher Program product for

recordi ng data and data structures on a wite-once

- st or age “iilitieungans fs repardingsihe dete gpd thedaigstrdbisg space
bit 15 npp olﬁ\?gmgﬁ{ s86t e%ﬁx%eﬁ@ ﬁ%ta%frﬁd{&%yﬁrﬁiscon{rglhﬁgﬂﬁ writing
rcni vi n% | ega

appl i cations IS | rrport ant that
mearescor dabl e, wite- once (WO di sc can be "finalized"

where t hﬁee{%\];es Brh urtht?rhrglﬁttes al I h%P {608’ ngal% aaa{?M data structures

further s no
on b tvrit&Ondest@ AR rh@dndﬁttb@daﬂ stﬁrctlmésml)ﬁfprlsllngispam b nt[@twd defect
has been added_ after .the fi.nalization prqocess. 20 For
mapgseeg, AFENER hapiod BRI TR e aROPERRTRE. | 2o  out
Area, WhiehnvetiGRalsEleRSRI0 a ftie-beRI stdo@deaneddie for storing data and
Al t hough in sone cases it mght be possible to wite

data gEpatiieh dhe dat %rruﬁ%}quswnp@sﬂewaa? Qig mgp ppg deferd mapagpment
Str‘%q@rgs this can be eaS|Iy det ect ed. Recordabl e Bl u-ray
(BD-WD) in principle does not have such a
Lead- out TheAnesatiomirther ralatas tmacomputertpogipmeredygt igr meording data

ancg%%lst%tcguré{s on ' ‘L’ﬁg n&é{lc‘%: %ﬂ%gém m%gl hh%%@ Os‘rcrga\ﬁ]ﬁg %mfnfgn?g space bit
map _kap@défectﬁnatnb@manvamcm. to provide a sinple,

time-s ann sgm\é\ggplications (archiving, legal) it is important that a recordable, write-
once (WO) disc can be “finalized”, where the effect of the finalization is that any further
recording of the disc is not possible or that it can be easily detected or proven that more data
has been added after the finalization process.

For CD-R and DVD=R this is achieved by recording a Lead-out Area, which
area “closes” the User Data Zone. Although in some cases it might be possible to write
additional information to the disc after the Lead-out Area, this can be easily detected.

Recordable Blu-ray Disc (BD-WO) in principle does not have such a Lead-out
Area. As an alternative the disc could be completely filled with all dummy data, however this
can be very time-consuming.

Therefore, it is an object of the invention to provide a simple, time-saving way
of finalizing a write-once storage medium.

This object is achieved, according to a first aspect of the invention, by a device

for recording data and data structures of the type described in the opening paragraph,
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of finalizing a wite-once storage nmedi um This object
i s achieved, according to a first aspect of the

WO pwefpisen, by a device for recordi ng data anBCTE2804/050409
structures of the type described in the opening
par agr aph, WO 2004/ 090890 PCT/$B2004/ 050409 2
characterized in that the controlling neans are

chaf iR EHiniRat tRC Qo liRE nidalsars hdapfell ih RRoRlth@datPERdaéned
tenporary location in a reserved area on the

predefined iempopars dasplrein feeRetied afrg onghe WitiezAnos gorage medium and to
ﬁnégzle bR SnSt Q62 m@&?x{nﬁé%ﬂiﬁ% Qﬁ{'&lﬂgstf@ﬁn&a&& 4 predefined fixed

ructures at a .rede i xe ocatl on as defi ned
locfitom aa defiwadi foabiearistbbr sigregemedimm 5 According to a

second ect of the invention . th r r o
dat o and-ging o ptiopl AEEN Ao B bR alodf f R e and
dat® petiutes gfahagpaidsctiledpin tieiopeding piragraph Brprawdedbyharstesiped by
of . recording the data structures at a predefined
stepsifporary | ocation in a reserved area on the

- Wit e- one&réih® HRARFRAELHRRE atlDpreddfinéd@tdnfofi@y ldd&tion in a reserved
write-once storage nedium by recording the data

areg pp thetWhite9nen steraspMediEni ned” fixed | ocation as defined
. forar qgﬁali%iﬁg iR v%ﬁt@—%ﬁ&est&@% M@diurﬁ%@%@coﬁﬁﬁ% @8tk structures at a

aspects I nvention w be apparent Trom and
predéfireid deé theatidh dsefibrslrfond repvritaflestemgemediumhe

enbodi nents descri bed by way of exanple in the

following description and with reference to the

acconpanyi ng drawi ngs, in which: Figure la shows a

st or age dium (top vie Figure b shows st or age .

e o (Do S0 Rety S Shing isTeo Syl 3o b fifdcidated
furth@€ R1tH rdTerehddf t6 BRI HYAimdnts dEEed 8GRy Of txuniphkein tROfollowing

invention. Figure 3 shows an exanple of a |ayout of a
desriptign aplsvith feferegice i HapreamRRIANS R¥INEM R B,

Cor r esp%%@ﬁa@ﬁ&@%&a&%&%ﬁ&?&é%wﬁ! gures have

identical "'reference nunerals. 25 Figure |a shows an
exanpl e Tgurg 1bishevassestoreg madiom (prasy seetia)f or m of di sc

Figure 2 shows a device for recording information, in accordance with the
invention.

Figure 3 shows an example of a layout of a BD-WO disc, in accordance with
the invention.

Corresponding elements in different Figures have identical reference

numerals.

Figure 1a shows an example of a storage medium 11 having a form of disc
with a track 9 and a central hole 10. The track 9, being the position of the series of (to be)
recorded marks representing information (data), is arranged in accordance with a spiral
pattern of turns constituting substantially parallel tracks on an information layer. The storage
medium may be optically readable, called an optical disc, and has an information layer of a
recordable type. Examples of a recordable disc are the CD-R, and writable versions of DVD,
such as DVD4R, and the high density writable optical disc using blue lasers, called Blu-ray

Disc (BD). The information (data) is represented on the information layer by recording
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with a track 9 and a central hole 10. The track 9,
being the position of the series of (to be) recorded
wWorook®9asepr esenting i nformation (data), is arrBODEER0I4050409
accordance with a spiral 30 pattern of turns
constituting substantially parallel tracks on an
information | ayer. The storage nedium nay be
o REh} AELNE RS aloig PRt T8 a0E D ofifle St P UGt
medigmds dulivated by arerembodsed @Rk Riruchng mldedl:dueng maaufactareaff the

V. t he hi t
blal Rorae® HEuf® T Bt It e RE il bl Drciraqye 14,
wh(cB@)abléEhaeatdﬂWnteﬁth tmrfo(l@at}g)trabﬁ dﬁlﬁ%ro Sgilﬁglg% g Sg Badk@ructure
f b
corisR] B9 BSTHG6™ S GOtat 1 ndeerndny Borinies uaitily

infdrh@tiéd, &@d@lly%bll@echhﬂﬁkatﬁm%&@e recordabl e type of
storage _.nmediumis indicated pre- enbossed track

stru ct uteSYse bR isdedostrstion takam al%a% therlime fb efithe stpragpmedium 11
of thé %@tﬂ@blg@ﬁk‘ Ui whibea &5@5&5‘6&%&5&&5@% id ﬁro%ﬁ@%%tﬁ la{trgc%rdmg layer
for exanpl'e, by a pregroove ena
16 gneacpraiertive lneesd 7+ Bhefrodteaive ddyer 17 lalek cafupriseg feitizn mubsgate layer,

o TUEAL 8 50BN e R SAIRTLRER REOI BT B

substfate ofr . 6) rrnmtS| b@ndecue el Bayk maé thetéof. The praatdod 1Hhag ks .
impl lgetnl‘;]e% a3 rl%dggtaﬁgg%?ﬁ%s e%t tllgngcrft tﬁ k%%ﬁtgalég ?g g)tB‘FeEla]L Ig){;% abrpﬁenal

prop\hty&i@vﬁuhgﬁaﬁﬂwsaﬁbmﬁi trate 15 is provided with a
[ ayer 16 and a protective |ayer 17. The

d |
or ot ect FUBIT B 3psErdeiits for pRording daia pa 4GS fsRsrant gorage
medlﬁﬁﬂqu sudiPasf @h-rE A€ 0ASD] i a@é?dé?f@@a Pttﬁ?:‘%f%%%ﬁgﬁ G %evice is

layer is at a 0.6 nmsubstrate and
progld@rkwrthmnmg n&aﬁs ﬁtvmqasmbg)thd éciclt on theastobape knaimnlm which means

mdwee& 8'?aet lfmén or é{tg‘%i astjﬂ?r it %‘F(P\‘rﬂé 12%6&5?2 @%S%gning unit
25 ﬁosat(mrSe@I posilg)nﬁ% the Insal €2 Ilraﬂge reﬁl’ie@ Idﬁ‘édtign @ﬁ\the&?dcﬁgl" Her 2R 22

it 1N ure OWsS a, devi ¢ce_ T10Or
confet S5 ot SR e HORE 505 P Theeingit aiskap g 24 pgided

throlgl bptibalelbm8nts Focased € RdiddMPEp R0 3 BRa thaBk @Pﬂi@ Erﬁ@t‘ﬁﬁlﬁon layer of
wth the invention. The device is provid

the §prage mgdivenTée fashation hermn % istgquerptedibk a mdlatwe s:o,urm, agea laser

diod B &heI B ad HRiEh c&'ﬁ?f;sgs (ﬂo'? 1o njﬁoc%hﬁ gotgﬁélzfo?;no(/ﬁ)lrg the focus of

rotating the sto
the ppdisition beanmd4 along th62>§t1¢ad> axw: ofwagkbepmpogiat traoking gctudtter ﬁoe fide

s8R I8 A0, SRS ARRAR LSl e 10E SRR s

ma§g®mprme coity far radﬂllﬁtno@mghﬁ aplicid elgtnested n2y allt&fnﬁtlﬂ@lly be arranged
el e dto radj at.i on spot

for a‘El‘g!%le g}e atnﬁge q hfsr e[(ilé]ilg pment, Eqr wyiing information (datz% the raglatlon is

controlled to create optically detectable marks in the recording layer. The marks may be in

any optically readable form, e.g. in the form of areas with a reflection coefficient different
from their surroundings, obtained when recording in materials such as dye, alloy or phase
change material, or in the form of areas with a direction of magnetization different from their
surroundings, obtained when recording in magneto-optical material. For reading the radiation
reflected by the information layer is detected by a detector of a usual type, e.g. a four-
quadrant diode, in the head 22 for generating a read signal and further detector signals

including a tracking error and a focusing error signal for controlling said tracking and
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t he storage nedium The radiation beam 24 is generated
by a radiation source, e.g. a |aser diode. The head

wo aoologesoconpri ses (not shown) a focusi ng act uBCDIBAGH050409
novi ng the focus of the radiation beam 24 al ong the
optical axis of said beamand g tracking actuator for
fine positioning of the spot 23 in a radial direction

fo<91§1n§ hgusBeRt The ﬁgﬁi §1Qx?al 5176 SSeﬁ%g réa!’d}?&egsgnﬁg%l ttjﬁ)t & 1Bal type

conpri se col or ra
mcélll imgendengodutaigr, deformratiern andelumubsn’aﬂorramlgwthe ﬁnformziman Gdate).
Jenent
HeSnQ r&ﬂ'%{ n?éa %fotrr a%adﬁ% elhi?)g%a 1§f1|1nc de tge %rbvrﬁtinbtlﬁ ﬁxe 1hgad 22, the
pomtlﬁangeumpli mﬁjl th@/ redé bﬁﬂéﬁiﬂg enirao. kEhel davich €ohSiedRE dirifdprocessing
i cally readable

oY B S 8o PSSl e

22008t mehrdonthtibd &1 @pidt unft RO ANk hx%dhla%%%e@ﬁ@é’drﬂgﬁmg a formatter 28
gbtalned when recording in materials such as d
ar

P roglulgtor ghale inpt inferiéonrtda may comprisenfor peant riselgime video
an@bLARlioMdid ol ilm8SdsiaaR. Pie 12&% hy V\,& b7 %I‘dcgﬁeéjfhg fnﬁaﬁ?&‘efta [ @R of

their surroundi ngs, obt ai record
infpmptien.ovidgh e @BSSngtOetm Birmatfy 28 rf@a&ddmg cntlteolrdatalaad f@rmatting the

dat'é,:{.%??%?&g?%rrgp&r}eptg(g%ﬁég (%E’Jd) %M(?/Pr 1Btserlg§vf51§%:178mon¥q ge e,
applivatidre unasof lﬁﬂ)rtfrla!norgﬂa)ebeahﬁerfgced t6 drdoshageals dirddtly — in such
further. .det ctor S

case a an OPB% § f élpléjcr 8%9§f)wt Hziwg de ﬁlie?%tt gr}atﬁk Idg\g?eg rTLe formatted

dath Iﬁ&ﬁkﬂha guipico (M2 2004099 &YAsRETd ﬂhBZIQﬂﬁfaﬂ&Qﬂﬁle 47vhlch comprises
i's processed

Tore Gl Rl Fgtriie-e e o sigasb e g hesd 22.
Fuﬁl%ﬂ’%h@d&éﬂon%ﬁ@? ¥BinpbRdes %@Miﬂg méHRs Forliflchdihg 1%y@%ﬁromzmg

the informati on dat a nce retrleV|ng nmeans
patiegasin ty m?ﬁvé?t?ﬁa%lgléﬁl} Thadoratied Idtétsmréfsv@ecilm the fput ¢fltke modulation

uni® 5@%%3659363999%85&%’ aﬂg ar%%ﬁtte%ﬁo %‘Qrges %ndmg %c%ressable locations

processi ng unit evice conpris
on theotoeagsi meglidn m@ﬂné‘oha‘aontrqﬂrcxﬁ cessil ngit 201&7 uirth@ythe device comprlses the

enera nal to dn
cor B BHERS, At Pl et RS e Risk e peRioniaga 3y b
arrargdd fovdedetiny ccﬁﬁﬁﬁ:{iﬁls GOMP usei dtGrain b B6IRbMBter? Fhe ditkoPunit 20 is
at or 2 i nput information (data

001%98%?" Y18 SORtEy hé‘?(%\%ép rc@ % evgfem lPlﬁetO\FP’é‘é%P‘“ &Wazz&fom?aﬁeb% and
motl@hr 29, t6 tHel rbad pBE8SnE@MiBs0, Illft?to'tﬂ@li’ttlvel'lﬂl'ltbIZchpcﬁé’g@s?tﬁﬁﬁag unit

t he |nput data to unit of information, which
25.Jhe sepfrql gnit B8 comprises cenirop girquisty, fefcixagplearmictipratasser, apebgram

meﬁl%i:}f@fdtc'oﬁtgoltgé%es r @g?mm% él?e Oprge\fed?%? 'FHcgfu%rcﬁﬁ{s 'z_lccordmg to the

correction co eavi n
mV@ﬁWp@@émwnhgbbﬂmmuih@wsmuﬂmns2®hmymmomﬁmhphmwmmgabemme

f the formatter 28 directly - in such
nm&ﬁﬁ &lggggum%mtlon the input unit 27 does not have to

be pr esdnis nlofedtt]lim tld:&leme as sho@n i@ Fivatd Bhhs ré@didind s feprdBucing

out of th r r 28 is passed to_the nodul ation
fl.lnﬁtﬁ(?l'g égern%ﬁfe a‘% k deydce for only retrieving information from a record
carrier contains the scanning elements and the read processing circuitry, but does not have
the input unit 27, the formatter 28 and the modulator 29.

For several reasons, BD-WO disc has a Space Bit Map (SBM). Such a SBM

indicates which Error Correction Code (ECC) clusters have been recorded with information
and which are still free. This SBM can be integrated with the Defect Management (DM)

structures, which structures can be compatible with the same structures on a BD ReWritable
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for exanple a channel coder, for generating a
nodul at ed signal, which drives the head 22. 15 Further

WO b@4oemso0 at i on unit 29 conprises synchroni zi NBCTYEEN64/050409
for including synchronizing patterns in the nodul ated
signal. The formatted units presented to the input of
the nmodul ation wunit 29 conprise address information

ﬁ&@c W thilde@plethef@tis1L&ARRA Hud the Gl SISS BOIBoOL Rl eWhBre else
on the storage nmedi um under the control_ of contro

e.guinthe lpad-inaiea wé?ad Uk arep aUPCR e i Eheddd-K W specifitiprome arcas
arelf E‘}I‘V ggmd Whi1§ De 68 Hf @'lﬁWd)‘ for 6 Bl g a@élgn‘f &1 i& b e¥hdWarting at

ormation and may be 20 arranged f feceivin

thmmg (APoss b Risgrooye) Addsess @M&ﬁ@@@ﬁiw@h a lempth 2048 clusters.

control Jnit

oo o oSchnfelybf 2p STBPERRRAt: BerEhRl bE oM REFD e
andfaconnoldedoadiog oﬂtﬁpsetstrud:thes 4] a(dhsp (ostemge ngdium)t 30, and

to the IV nit 21, and the p03|t|on| uni t 5.

The con?ﬁlﬂ sﬁ%}% gen%te%’ § QREC B ot 3@8[23{1}9?65%@6 form of
a be¥@p Rl ®hieh BAhIHAIA @B&DPthe BaPin@gaBMhateIMAdEsS@ister) is written,

control gates, for erformng the %rocedurﬁﬂéand
forfex#aplE Ghid ISHECr i ﬁgﬁf Ekletcwétezs‘ nohyeien hen 4§ bidsesPned

bel ow. The GNItchRhisd Riclude Qadre pBlni@s REndibRé RIBEY ST 1ARrs that
a state machine in logic circuits. It is noted that

havetheeneagpisled fors Is8igien m @pgeirseqentialgesosdivg)di ng and
reprodu Cd)ﬁ]g B RW: &1{9{1&% DWS&I?C" éa\ﬁ%e%v@mﬂit@ﬂ Qﬂ&%ﬁus Caél be

device for on retrreving rnformation froma reco
updaed dfer ezmd’xrrecwrdmg adtien sSHeerTefeny Mrnegaming Azaad (DM s), ovdugre these

processin but does not have 30 the input
SIS 356 re tg?rﬁ%’f%/%f? aglée gﬁ‘aﬁt he modul ator 29. For
S eVﬁr al Sgﬁ/l amg\zo Bise mrﬁirlﬁﬁg ié&hﬁt posEpRCor BlhichIVquoﬁ SBbhporary
uch a i ndi ¢ iC rror rrection
De %&%nﬁembé@aﬁa&@%ﬁﬂaw%af% %O ig ‘Wn%ﬁfa&“ﬁ%ﬁ“? gy the disc, e.g.

in ﬁ‘i@ %ﬁ’éfﬂ Z@He AiRdisdtbd in the BSure TN iATieOBIvh @AM LB kd%bﬁlﬂfgaicﬁ&q all new
Def ect Managenent (DM structures, which

mfgmanl@n mrébe Dihstistusesrand thestEMare Writione vadaisortol gf the ceagrol unit
ZO%EWt 5%!1151% %@ lmexﬁgg %ﬂh@sgpﬁlg/g\ %@Iédsgglg% és%é&f‘eggecoﬁdmgs

di sc ['ementati on easi er.
cmddheahdathTIédﬁmuadi@@mﬂm@@ﬂ@p@k@@ e.g. in the
Iead-in:grea 0 rea ot a
p

[ .are £ .
D> rw < plerpcheT S neaieey & oo B dER Bny Wb 404 e
accbﬁﬂdlﬂg &0the yhveRkoADHe @fngteha)&‘r dise pohe sanamaseheah@ lageri in tlais picture.
ne startin ADI P ( ess In Pre- g QOVEQ

i bisalhebAseoth et b PP RS BifGIoRIA SO Bieb e £ CBleb
mamgen%ﬂ tchidd 18Rbtand O SASA thefiadapiradd IS DAICDSA én thbSecdBMayer.

DM’structures and to control recordlng of _those

€

Thg thmc enft Qutepfone @niin forr defest mgaagemgniaryas called INFOL, INFO2
INFO3 and INFO4; they are the same as the equivalent zones described in the BD-RW

standard. In layer 0 and 1 there is an area of 2048 clusters that is reserved in the BD-RW
standard; it can be used for TDMA (TDMAO, TDMAL) for a BD-WO disc. At the outside
(Outer Zone) of the disc there is a reserved area in BD-RW that can be used in BD-WO as a
intermediate DMA (IDMA) area (IDMAO, IDMA1). At the time of ejection of a disc from a
device for recording information, DM structures and the SBM in IDMA can be copied, under
control of the control unit 20, to TDMA. Locations of IDMA and TDMA can be
interchanged, i.e. IDMA can be located in Inner Zone and TDMA in Outer Zone.
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The SBM generated by the control unit 20, can be
inplemented in the formof a bitmap in which each bit

wo pooa/ofgp@e of the map indicates that an addr eSBCT/IB2004/050409
(cluster) is witten, for exanple if it is set to "1"
and if the cluster is not witten then the bit is
zero. 10 The SBM can al so include address pointers to

| ndli cat epsngRs ah helUSORE fobdiim PRRLFCHRER L& %egjg(% detecting

(nmore efficient in case of quentla recor
thepprRY/VHilts POWpre obnasery wsienpasrot efftht eortrpbunit 20.t en and

t h di t
Dot oot NRACHEHERE Aueed CHROARS hef RS L Scrilfy o

rarglomijcandribs smc@bltmmlsm is tqlit&teﬂf oider edrgrol 6ft the CortBliit 20, in the

Tl AR DAY B RT3t bt o ot B ceaie el the dis

the(eT bAYe scitl rmnb'ﬁttéreaez[ Madn(thd\disc. TAR iIRRNAGY MIKS BoRIhd B can be
the | nner Zone as indicated in the
°1°F?d§‘ﬂﬁlé§1>.39 WaYA’th@F ISQeible tusherlopfiarvaide whish sdpstees Werm recarded and

whib%%othﬁﬁ@ﬁqﬁﬁkht%?ﬁn@lﬁzaﬁ&? DM structures and the SBM are
witten, under control of the control unit 20, in the

next avadt fnslieatioatheingmeal? DAL c tavios aFIIMR W Bcauws @opy in
eadﬂq{i}m E%ﬁ@dnﬁmﬁﬁ' R§D4. (%Q: ffg?lﬁa % are regorg?]d V\g@er Lot YoF the

shoul d be as farge as possi
corroh uniti 20 d&ﬂ%wDMAp@salBﬂ)-@V (Dal},SOlshalbffonmert[Be Yinelkial of stytetures as

or t I hyent I
on gEB?:C RIV\é 8%?1 & Ig]gg 15% D{:ﬂ tlgrbg'irlécgpérF zfnrq a{lﬁf]ﬁ (IE%IEC(t l}‘l@y %{wse DMAs
canBid- WQtdias tie salse Iposﬁ)adra (?ZfOﬂ & ,B(?/RIW Eils@ QNHM theR ‘?Mal’i ]l)MaAs have
nt..area or fec nmnagenent, call e
beeIn g ‘iﬁgﬁ Eglicats af s fhaf the disgpas be&ﬁéinﬁ -and OSA in
t he secorud DRY sHall cdRtailRBw SHARSs F&Hte@%& @le lgéi’ Qﬁl&aﬁkﬁké& in the

our defect nmnagenent areas ca
TDMégsst bfereitheronplizatioay nglpding e lag hr@h(thMh @h@ams\mn bae also an

adc%&t@ %@mﬁe‘? $6thk %greh&d%"&lggég%m 5@%%% ﬁna A0l A& Qeglaen%ally

ere is an area o usters T S oS At
recpided.he BD- RW standard; it can be used for TDVA

TDVAG, he out si
g Qut er fgne; %?0 flizBg ?s%(-? r?rﬂ%lp ctiof thﬁ dntlsgé%’? ‘gﬁe[}; afldtional
rec@0inRv\hateaticer andbeftan SaalidatiorBo ‘d‘&r&‘éccﬁ%ﬁ@ of the eﬁg@’d D®iSEn the
) a_( Q, I At the _tine q
o L O P St b g
by theteiittauhino, thivisetifid B P&tnﬁﬂ‘i’o E}htﬁleﬂﬁﬁé 'T‘B%sl %p‘}ﬁﬁ]e%M
e control uni 0,

e nder control
cleaf&\)ﬁhowE 8"%‘ iCHIster Bas hegMchrﬁlgd TRRhigh haygaot bq:mgﬁ@h@dg@gpecuon
ot Sk AL 60 AR, by b emor
clusters have been added (written) after the finalization.

This procedure also works on randomly written BD-WO discs (usually write-
once discs are recorded sequentially).

Another option is to fill all free TDMA area with dummy data at finalization
under control of the control unit 20. Now it is impossible to record updates of the structures
in the TDMA.. The last DDS written in the TDMA area then has the contents of the last
written space bitmap and the disc can be checked in the same way as explained above.

Yet another option for finalizing a BD-WO disc is to fill all remaining, i.e. not

recorded, User Data Area with dummy data under control of the control unit 20.
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Both layers can have a OPC (Opti mum Power Control)

area used for detecting the correct wite powers of a
wo amen9osander control of the control unit 20. BUT/iB2G04/050409

the use of the BD-WD disc new clusters are witten

sequentially or randomy and $he space bitnmap (SBM

i s updated, under control of the control unit 20, in

the 5 MO B8

the user ouRE b ap beck Hpinhng BT by LRt ing the
BDsW( disa, pigprilar ¢relpdimpesds aréﬁmtacbh: fohfinalizing theTdpragd mv@nml Ah;o for

e uch

the SRS b o U, B B RRPR S P e S Vit
opticelaﬁm:te dnagnﬁlc tayel, cin tratsedatlt it hetcaxharif thi ddcumélhtj tEavbain.

ot G’ B 59FF oPESerE ofotfgesrrentsuetps fenhese v ond

the WFROA’ 65Q8° pre@ding ad kleddeat dRS %tdeegdl,ud@ﬂﬂ%ﬁes@mtomlpméh of such
t he contro unit 20, These DMAs on a WO di sc sha

clerpeitit: 434 b fesece signsdp et it the seope f the clajsps, thapthefyyention may
be 1ﬂig&nen@ed@9%1&& §Chdaehdrivire ARd %Mé Uh& thaflided Qfelans may be
ct List) hese DMAs can 'ocated at the sane
reprﬁ@mtqda byrike spenegtempoftmrdwatel |F$)dherWne neaph @f the'inentien 1s nbMAmited to
h
the Eﬁﬂﬂ@%ﬂélgﬁt@ ﬁnga | %%%qcﬂgésﬂh%g%d r?ln\g%%(lﬁ" e}tuhr% or %(\)Nrgblgatlo% of
featarkd dessibpbitovers to the | ast valid structures in the
TDVA just before the finalization, including the I|ast
valid SBM The DDS can have al so an address pointer
to the last recorded address in the Data Zone in case
the disc is sequentially recorded. By doing so,
filling of the remainder of the disc is not needed. If
addi tional 20 recordi ngs have been nade after
finalization (so after recording of the "final" DDS in
the DMAs in INFO 1, INFQ2, INFO3 and INFO4), this can
be easily determ ned by inspecting, by the contro
unit 20, the specific SBM pointed to by the DDS. This
bitmap in the SBM clearly shows which cluster has
been recorded and whi ch have not been recorded,
i nspection of the status of all the clusters (witten
or not), by the control unit 20, then show if nore 25
clusters have been added (witten) after the
finalization. This procedure al so works on randonly
witten BD-WD discs (usually wite- once discs are
recorded sequentially). Another optionis to fill al
free TDVA area with dumy data at finalization under
control of the control unit 20. Now it is inpossible
to record updates of the structures
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15

20

25

30 in the TDVA. The last DDS witten in the TDVA area
then has the contents of the last witten space bitmp
wa@na4dsoai sc can be checked in the sane way aBCT/IB2004/050409
expl ai ned above. Yet another option for finalizing a

BD-WO disc is to fill all remagning, i.e. not
recorded, User Data Area with dummy data under contro
cL@fvishe control unit 20. WO 2004/ 090890
PCT/ 1 B2004/ 050409 7 Al t hough the invention has been
expl ai ned mai nly by enbodi nents using the BD WO disc,
simlar enbodinents are suitable for finalizing the
storage nedium Also for the storage nmedi um an
opti cal disc has been described, but other nedia, such
as a magneto- optical disc or nagnetic tape, can be
1. used. l1tp H&l&%ﬁ@corﬁﬂgtda\!ar&ng Bétﬁ DB o WRE-SRE Qtollsage
conprising' does not exclu Re presence of othe
me@wmﬁﬁtdgta@frug@@p sompriping dpeesebit msp adl defigt wmemn@uuetures the
dev?®e co rlSlR%ecedlng an el ement does not exclude the
prese f a plurality of such elenents, that any
- referen@ﬁnmg@m3nﬂmrnﬂmnﬁﬂgﬂmdmhemsmeﬂaa@ﬁumﬁ@sCIains

that the i ntion mented b

boch haralEl s Ferargind iy S St con reling the witing
me#By be represented by the sane item of hardware.

Furt he the scope of the invention is not limted to

Chaiacﬁtet“ﬁ@ 'élﬁla% derhrontrelling pigansase adppisA e Frsondjthesdat steystimesatg

SR tRPoSry [RAIN ] 2aQE taah!
predescrltbed r}é)ove Vl\DaZ Se%aggoegg% tﬁgcwﬁeé)gg%%)%g 48%1UIn8and fo

finatizp fhepvrite-ong iegecmedivn by sewording ghed@ttaastlalnqumt apredefined fixed
locacﬁo'hlég HHERY ' @wibiSt QR §c{%191{1a medi um the data

structures conprising s map and def ect
managenent structures, the devi ce conprising witing

means faor . recordj he. data and the, data structures;
2 TN o R R 2B s R 58 MBS B e
adapted tic finkies tlﬁm‘i‘ltéi-@ﬂ&er drhgangedith@ biMrédordiflc dUB@AR Fata in all free parts
haracterized in that the controlling neans are
of theest¥H 4°6# r ecord the data structures at a predefined
tenporary location in a reserved area on the

wite-once storage nediumand to finalize the
3. writ e- odedeviedp génﬁwblé iclpimn By chagastsrigechig the ghecentolling means are

adapfell #EleHd &R dat studhRYGbNEIplcliefidd temporary location and to record the

data structures at the predefined fixed location.

4. A method of recording data and data structures on a write-once storage
medium, the data structures comprising space bit map and defect management structures, the
method comprising step of:

- recording the data;

characterized by steps of:

- recording the data structures at a predefined temporary location in a reserved
area on the write-once storage medium;

- finalizing the write-once storage medium by recording the data structures at a

predefined fixed location as defined for a rewritable storage medium.
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10 location as defined for a rewitable storage
medium 2. A device as clained in claim1,

w@banaeser i zed in that the controlling nmeans aPET/1B2004/050409
adapted to finalize the wite-once storage nmedi um by
recording dummy data in all frge parts of the
reserved area. 15 3. A device as clained in claim1,
char act ' re

> adapted§$g£§g%g§damﬂﬂlﬁbﬁl ?3%‘%?%% rg%%&%(ﬁ

- predef i mewrdiegghonay dath dcalt frempaats of the reseoeddrathe dat a
structures at the predefined fixed |ocation. 20 4. A
nmet hod of recording data and data structures on a

6. Wi t e- orceecthbdnageimetdtdildim 4,tdheractatized By rakedpuifes

conpri sin bit ma nd defe nagenent
" structu rl'%agimgttﬁ%gat gsc%‘?ﬁﬁ i‘l}eﬁr?ﬁjéggﬁtﬁmgfmr}f loe%io8i ng
the data; characterized by steps of: 25 - recording
the data structures at a predefined tenporary Iocatlon
7. in a redepjisgoncy siaree medive otgined yrrcmethpd pugfaimed dn ey of
clafds@ll zi ng the wite-once storage nedi um by recording
the data structures at a predefined fixed |ocation as
defined for a rewitable storage medium WO
8. glogﬂn(e) 393??09%{ gg %%zgnq ao?lggtﬁgrrecorgmg dpia an{l gata (_s)?uctures on a write-
once eooagd |rmeglunhu mhrqldaﬂaasmlctulrcsa:bhlpﬁmﬁg smiadf bis maf) atnﬂl defe@SRanv@dnent

sy b Eb gl e SRUp oL PrOGeSeR R oFE thgapgihod according
to ol bbelhiisels- §r om t he predefined tenporary |ocation. 7.
A write-once storage nedi um obtai ned by a nmethod as
claimed in any of clains 4- 6. 10 8. A conputer
program product for recording data and data structures
on a wite- once storage nedium the data structures
conpri sing space bit map and defect nanagenent
structures, which programis operative to cause a
processor to performthe nethod according to any of
claims 4 - 6.



