WO 2004/081926 PCT/KR2004/000503 A RECORDING AND/ OR
REPRODUgNG APPARATUS, AND AN APPARATUS FOR
REPRODUCING DATA FROM A WRITE ONCE DISC Technical Field
WO‘EQ& Rigsgnt invention relates to a write once disc, and moﬁﬁﬁ%ﬁ&%ﬁfd&os
to a write once disc which allows allocation of an area storing data other
than user data, a method of managing a data area of the write once disc,
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Defect management is performed to allow a user to rewrite user data of a
portion of a user data area in which a defect occurs to a new portion of the
user data area of a disc, thereby compensating for a loss in data caused
by the defect. In general, defect management is performed using linear
Techniegll&gddhent or slipping replacement methods. In the linear replacement
method, a user data area in which a defect occurs is replaced with a
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aving no defects. Both linear replacement and Slipping replacement
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_ random access method. Meanwhile, methods of disc defect management
disc. even on a write once disc on which rewriting of data is not allowed, using
the linear replacement method have been developed. However, there are
cases where disc defect management cannot be performed on a write
Backgmwureldist with a recording/reproducing apparatus, using the linear
replacement method. For instance, when data is recorded on the write
onBettist irenwgereanifpe 961G Teka 2004 089303 ewuittmeeitdata of a
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area of a disc, thereby compensating for a loss in data caused by the defect. In

general, defect management is performed using linear replacement or slipping
replacement methods. In the linear replacement method, a user data area in which a
defect occurs is replaced with a spare data area having no defects. In the slipping
replacement method, a user data area having a defect is slipped to use the next user

data area having no defects.

Both linear replacement and slipping replacement methods are applicable only
to discs such as a DVD-RAM/RW on which data can be repeatedly recorded and

recording can be performed using a random access method.

Meanwhile, methods of disc defect management even on a write once disc on
which rewriting of data is not allowed, using the linear replacement method have been
developed.

However, there are cases where disc defect management cannot be
performed on a write once disc with a recording/reproducing apparatus, using the linear

replacement method. For instance, when data is recorded on the write once disc in



recording/reproducing apparatus, using the linear replacement method.

For this reason, a spare area is allocated to a write once disc only when

disc defect management using the recording/reproducing apparatus is

Worgog%&gzér h_at is, the al!ocatior) of the spare area is determgi ¥oR000503

user's intention. Also, it is possible to allocate not only spare areas but

also other areas to a data area of the write once disc for disc defect

management, if necessary. However, when other areas, not for user data,

. are allocated to the data area,  the recording/reproducing apparatus is not
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structure, the recording/reproducing apparatus is not capable of
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defect masecamaniresingide leeuding/epsedacintbameeralfeisdeniteed. Thatis,
the all QRRIGHAR HEYIALGRINRL SERGHERArBRS (ARG ARIA is written in a

bit map format to a predetermined area of a disc, thereby enabling

facilitation of a further Write operation or a read operation. Mor
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data atbatcdng e alatecsacding cntisdiscasiccorreciyenmits, if chisissagontaining
data and blank clusters are recorded as information in the bit map format,
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during a write or read operation. In particular, bit map information

the reaspdisify/iieyraducing ARANAE g dsa Rt vanabiscl rogasmigiiadewinectiieof the
data aisc- In other words, it is required to fast detect a cluster next to a cluster
in which data is most recently recorded so as to write data to the write
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data arheskactirengesirstwdreprelingditeiegod paritioicadtisapablb déteetdimining
whethgr“gtlﬁgrl gl%tgsr?gro {r%(rjrr?aqurrleottrﬁ%rc Prods 8F At g%”a‘?lct)%gtgg 8%Re data area
or not, and determining the position and size of a user data area when the other areas

are formed.

After a write operation, information that specifies areas containing data is
written in a bit map format to a predetermined area of a disc, thereby enabling

facilitation of a further write operation or a read operation.

More specifically, a recordable area of a disc consists of a plurality of clusters
that are data recording units or error correction units.  If clusters containing data and
blank clusters are recorded as information in the bit map format, the
recording/reproducing apparatus can readily access a desired area during a write or

read operation.

In particular, bit map information specifying areas containing data is very
useful when using a write once disc. In other words, it is required to fast detect a
cluster next to a cluster in which data is most recently recorded so as to write data to

the write once disc. The bit map information enables fast detection of the next cluster.



information. The disc recording state may change by recording further

data to the vv,rifa once disc containing data Disclosure of the Invention

The present invention provides a write once disc on which both user data

Wo%& /&qg% data can be recorded and managed in a data aﬁ%@'ﬂ%ﬂ%ﬁffﬁﬁg&t

invention also provides a disc. whose data recording state can be easily

checked. The present invention also provides a method of managing a

data area of a write once disc so that both user data and other data can

be fecorded and.managed in the data area. The present invention also .
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write ongedlithcastaipiogidetoan apparatus reproducing data from a write once
disc on which user data and other data are recorded in a data area.
According to an aspect of the present invention, there is provided a write
DiscloSneCorige IACkIipg a lead-in zone, a data area, and a lead-out zone, the
disc including a predetermined area storing area allocation information
tharfiedigatemiiheshapatirastcene wrrlionf de-dafaaier ibminsateshiarand
th cf“?:c defgg:t management. Accordgﬁato another aspect of the present
other GRIRGHD ,%H@P@ﬁ@geé{n&ﬂ SE0adGE AL RN at least one record
laver, including at least one data area which stores user data, and at least
oné pdueasmbingariiaalgudgrevites adiscboskotsizioecaiing 3tatcan be
easily 2R944281926 PCT/KR2004/000503 which indicates whether at least one
section of the at least one data area is allocated for disc defect
mapagement. According to yet another aspect of the present invention,
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portion of the data area. of the disc for disc defect
the data area.

The present invention also provides a recording apparatus recording and

managing both user data and other data in a data area of a write once disc.

The present invention also provides a method of reproducing data from a write

once disc on which user data and other data are recorded in a data area.

The present invention also provides an apparatus reproducing data from a

write once disc on which user data and other data are recorded in a data area.

According to an aspect of the present invention, there is provided a write once
disc including a lead-in zone, a data area, and a lead-out zone, the disc including a
predetermined area storing area allocation information that indicates whether at least

one section of the data area is allocated for disc defect management.

According to another aspect of the present invention, there is provided a write
once disc with at least one record layer, including at least one data area which stores

user data, and at least one predetermined area which stores area allocation information,



management is required and recording area allocation information, which

indicates whether the at least one section of the data area is allocated for

disc defect management, in a predetermined area of the disc. According

Wot%ﬁmg%}%ther aspect of th_e present in\_/ention, there_ is prqy' 004/000503
recording apparatus including a recording/reproducing unit which records
data on or reads data from a write once disc; and a controller which

controls the recording/reproducing unit to record area allocation
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the at least one section to the data area is required. According to still
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once disc, including a reading unit which reads the data from the disc,
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predetermined area of the disc so as to read area allocation information
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the following description of the embodiments, taken in conjunction with
regardjpg W@%ﬁé‘“%ﬁﬁ'@?ﬁiﬁ@s%ﬂ@ﬂ%ﬁne section to the data area is required.
According to still another aspect of the present invention, there is provided a
method of reproducing data from a write once disc, including accessing a
predetermined area of the disc to read area allocation information, and obtaining
information regarding location of at least one section of a data area of the disc, which is

allocated for disc defect management, from the area allocation information.

According to still another aspect of the present invention, there is provided an
apparatus reproducing data from a write once disc, including a reading unit which reads
the data from the disc, and a controller which controls the reading unit to access a
predetermined area of the disc so as to read area allocation information and obtain
information regarding a location of the at least one section of a data area of the disc,

which is allocated for disc defect management, from the area allocation information.

Additional aspects and/or advantages of the invention will be set forth in part in
the description which follows and, in part, will be obvious from the description, or may

be learned by practice of the invention.



FIGs. 1A and | B illustrate structures of a write once disc according to
embodiments of the present invention; FIG. 2 illustrates a structure of a
single record layer disc allowing management of a data area, according
Wot%mgmodiment of the present invention; FIG. 3 iIIustratgé]r;}a(%@ﬂ(ﬁ)qos03

structure of the Temporary Disc Defect Structure (TDDS) are oWNn.N. o o «
FIG. 2; FIG. 4 illustrates a detailed structure of the Space Bit Map (SBM)
area of FIG. 2; FIG. 5 illustrates a structure of a single record layer disc
allowing management of a data area, according to another embodiment
of the present invention; FIG. 6 illustrates a detailed structure of the

Brief DéBURSionSBha@awiman in FIG. 5; FIG. 7 illustrates a structure of a
single record layer disc allowing management of a data area, according
to Bhetkarreifivathmeaspé the e seiveinizaetont, G ngdhtistratdslzecome
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embodifiefitatieker SBMNVBETISMWIR therscomPrBYITE idirwiaes of sthiekire of
a single record I?I/er disc allowing management of a data area, according
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embodfftileb sttt diiA#1 shown in FIG. 10; FIG. 12 illustrates a
detailed structure of a cluster, shpw%jn FIG, |11, in which both an TDDS

Eia arlbsipise IatBicie Bi@ siRdfGrsavaeditspLayig @apagement of
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area according to an embodiment of the

FIG. 5 illustrates a structure of a single record layer disc allowing management of

a data area, according to another embodiment of the present invention;

FIG. 6 illustrates a detailed structure of the TDDS + SBM area shown in FIG. 5;

FIG. 7 illustrates a structure of a single record layer disc allowing management of
a data area, according to another embodiment of the present invention;

FIG. 8 illustrates a detailed structure of the Temporary Disc Management Area
(TDMA) shown in FIG. 7;

FIG. 9 illustrates a detailed structure of the disc & drive information + SBM area
shown in FIG. 7;

FIG. 10 illustrates a structure of a single record layer disc allowing management
of a data area, according to another embodiment of the present invention;

FIG. 11 illustrates a detailed structure of the TDMA #1 shown in FIG. 10;

FIG. 12 illustrates a detailed structure of a cluster, shown in FIG. 11, in which
both an TDDS and an SBM are recorded;

FIG. 13 illustrates a detailed structure of a cluster containing disc initialization
information obtained during disc initialization;

FIG. 14 illustrates a detailed structure of a cluster containing disc re-initialization
information;

FIG. 15 illustrates a structure of an SBM area according to an embodiment of the

present invention;



present invention; FIG. 17 is a block diagram of a recording apparatus
according to an embodiment of the present invention; and FIG. 18 is a
flowchart illustrating a method of managing a data area of a write once
ISG, rding to an embodiment of the present inventio

Wogﬁr)%//ol%%%ut the Invention Reference will now be made inrgm&%&ﬁ%s
embodiments of the present invention, examples of which are illustrated
in the accompanying drawings, wherein like reference numerals refer to
the like elements throughout, The embodiments are described below to
eXBralR theshrissd TAlzag M ereriagaertaditAssemiodimant si hes

presend ipiruatige; of a write once disc (hereinafter referred to as the 'disc’)
ord}n to an embodiment of the present invention that is a single .
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of the poend idatmioeazadd a lead-out zone. The lead-in zone is located in an

' r.part of the disg and the lead-out zone is located in an outer part of
T A e e SnE AT AR Reainn e icnnn @ vre
once dieadasubrting tndnsdibtdichernbo teepdetandinecmtidm spare area. The
spare area has a predetermined size starting from the beginning of the
data area. FIG. 1 B illustrates a disc that is a double record layer disc
Best mesiddgreaindaarauisyeisyantiond L1. A lead-in zone, a data area, and an
outer area are sequentially formed from an inner part of the first record

layRefers isqravliampaetmade indaikio desrakndingls, offhenereaut

inventidANEA IRt Ienmesiraen %%&%ﬁw?%ﬂ}ﬁnﬁ%‘?@%%?%ﬂerein like
layer LI to its inner part. Unlike the sm&le record layer disc of FIG. 1A, the

referenga MUMESRISIYIRIHE L ive FBRMBRIUERS BhesdhE MRS T8 RSr

descritibe steand wenshlayepldschbatvsntivn BigedTaring RpRRstigirask path
(OTP) in which data is recorded starting from the lead-in zone at the inner

p f the.fir r O toward the outer part and continuing from
A S o e B 8 T R T R e s
the ‘disanacpardiRphreaembetienait cdtthe toraseffit i\ endicsetmidsrasinglayecsrd

layer dls?® RfHgaSHREFINEY- (D,  The disc includes a lead-in zone, a data area, and

a lead-out zone. The lead-in zone is located in an inner part of the disc and the

lead-out zone is located in an outer part of the disc. The data area is present between
the lead-in zone and the lead-out zone and is divided into a user data area and a spare
area. The spare area has a predetermined size starting from the beginning of the data

area.

FIG. 1B illustrates a disc that is a double record layer disc having two record
layers LO and L1. Alead-in zone, a data area, and an outer area are sequenfially
formed from an inner part of the first record layer L0 to its outer part.  Also, an outer
area, a data area, and a lead-out zone are sequentially formed from an outer part of the
second record layer L1 to its inner part. Unlike the single record layer disc of FIG. 1A,
the lead-out zone of the second record layer L1 is present in the inner part of the
second record layer L1. That is, the disc has an opposite track path (OTP) in which
data is recorded starting from the lead-in zone at the inner part of the first record layer
L0 toward the outer part and continuing from the outer area of the second record layer
L1 to the lead-out zone at the inner part. Spare areas are allocated to the first and

second record layers L0 and L7, respectively.
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WO 2004/081926 PCT/KR2004/000503 In this embodiment, the spare
areas are present between the lead-in zone and the user data area and
between the outer area and the user data area. However, the positions

Wo%glél}ay{;g%ers of spare areas are not limited. Initialization 03&715&00 /000503
according to the present invention will now be described. Disc

initialization is a preliminary record operation that is performed prior to use
of a disc. More specifically, information regarding the structure of a data
area js written to a predetermined area of the disc, thereby enabling a
dhe fgelghezone and
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... data, regarding disc defect management using a recording/reproducing
POS“”%%BQ#;EE@%%%P@%%[%@F%&@Pg?% F38%%re allocated to a data area,
and specifies the positions of the areas allocated to the data area. If disc
initi&iia&mi_iommfrmdmm@cdm wmmatmfégavanf@mwiﬂmmt@desoribed.
Disc inidfi4iforSs rg%%‘ﬂﬁqr%ﬁﬁé%rﬂ'Bﬁé?glﬂﬁﬁmstﬁéﬁormed prior fo use of a

recording/reproducing apparatus is capable of checking the presence and

disc. pMsurichsefitadiainimaliipicieamsintiih Jreineef mdalaareris written to a
predetdRAHEE G RYACIRCHRG ANAERR Enwhi té‘?e%?&iﬁ@ﬁ?eﬁé@@&ﬁ@%ﬁfﬁ&%tus to

Hereinafter, embodiments of a‘disc in which a spare area for disc defect
recognizd iRy EAtaTRASHHENTR a Jia AfeaNglieB A SN RS ATRRR igN, 2
spare VbR ARRHIBEH WY sedag RS tadftesmatamuEB Uiy 4 illustrates a

structure of a single record layer disc allowing management of a data
record RIS RARLHRA AP RFLnBLIFTLREB MR, SRR FRLARS PR AR R Lo 2
data arel; antl ggesitids #anpafitibasisctHocivsies dletedb¥antgedatatabeaas If disc
initiali %ﬁMA&fMAI and. DM 2,.§recoidin conditio tesé rearaT mporary
itializEgH MAREEA ke RS BRR SRS LIS el A S AR
recordedesficr tpadesbiinitialization, dnelradtistidytepe dofing appa@ies.isncapable of

h kirgge eeralré/v fé%réeaq]i S igslﬁgﬁlgdij%% e Iq IVQIWIE%H %H%' AR re"%%samﬁe
Ccheckil cordPngfreproqaucw% apparatus reads |nt(ormat|onp’from éﬁ%aé?ﬁ zone

user datadsoregotdad-ant rtedtingaoranaseinavhith ienager ihetalisdaibe peetoded.
a read/write operation. Therefore, if the amount of the information

reeRIAgRbifdh @ IRBEHIRNEARE ARCAN S WRRH-8 2B & G RSSES ci KTBBET
time will be spent preparing the recording or . . .
management is formed in a data area, according to the present invention, will be

described with reference to FIGs. 2 through 9.

FIG. 2 illustrates a structure of a single record layer disc allowing management
of a data area, according to an embodiment of the present invention. Referring to FIG.
2, a lead-in zone of the disc includes Defect Management Areas (DMA) DMA1 and
DMA2, a recording condition test area, a Temporary Disc Defect Structure (TDDS) area,
a Temporary DeFect List (TDFL) area, a space bit map area, and a disc & drive

information area.

In general, when a disc is loaded into a recording/reproducing apparatus, the
recording/reproducing apparatus reads information from a lead-in zone and/or a
lead-out zone to determine how io manage the disc and perform a read/write operation.

Therefore, if the amount of the information recorded in the lead-in zone and/or the
lead-out zone increases, a longer time will be spent preparing the recording or

reproducing of the data after loading the disc. To solve this and/or other problems, the
7



reproducing of the data after loading the disc. To solve this and/or other
problems, the 7 WO 2004/081926 PCT/KR2004/000503 present invention
proposes temporary management information containing a TDDS and a

wo bt hsibf temporary management information being reco %ﬁl&l?z JR]F%IB
or a TDDS formed, separated from the lead-in zone and/or the lead-out

zone. If no more data will be recorded on the disc, the
recording/reproducing apparatus begins disc finalization during which the
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lacement method, and thus, the TDFL specifies an area,

record aé) @%M%%@W&@c‘ﬂﬁ%mﬂ?a tnetee ty¥éurs Tamaug Pe‘ﬁl%éié%é‘ma"zam"
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ther the defective area is a single defect ve cluster, or a co

the fe‘i?é?ﬁ‘&%@% e ﬁ}?ﬂaﬁaé%‘??é%%’ﬂ@%t& '8EdDF §§Ft%ﬂ| "ﬁéd'”g
only thwmmsee&nmaimat@anﬁwﬂgah@wmm@em;es the tisisarairg m@sdmot
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reliabilinf@hisfoomadgarding a data recordable area. The data area mcludes
spare areas #1 and #2 and a user data area. In this embodiment, the
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respectively, for a case where disc defect management is performed

replaceapt MelbodingRdprsd tmiRipspetiias Amg@aciifin didairmiiverasea, of the
disc in'GAfcAY deneinRbaes RV HR @l anrtk WRe SRR thERifective

decides to perform disc defect management using the
area. The TDFL further specifies whether the defective area is a single defective

cluster, or a continuous defective cluster in which a series of defects occur physically.
The TDDS, which is information managing the TDFL, specifies the recording position of
the TDFL.

The lead-in zone includes the space bit map (SBM) area that contains bit map
information regarding an area containing data, i.e., information regarding a data

recordable area.
The data area includes spare areas #1 and #2 and a user data area.

In this embodiment, the spare areas #1 and #2 are formed at the start and end
of the data area, respectively, for a case where disc defect management is performed

using a recording/reproducing apparatus during disc initialization.
The lead-out zone includes DMAs #3 and #4 and other areas.

When a user decides to perform disc defect management using the

recording/reproducing apparatus and instructs the recording/reproducing apparatus to
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recording/reproducing apparatus and instructs the recording/reproducing
apparatus to 9 WO 2004/081926 PCT/KR2004/000503 allocate spare
areas in a data area, the recording/reproducing apparatus allocates the

Rsbeas #1 and #2 to predetermined portions of the dq,
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e start and end of the data area. Then, the recording/re
apparatus records area allocation information, which indicates the
allocation off the spare areas #1 and #2, in a first cluster of a TDDS area.
The area allocation informatign mzzry S 5%' the sizes of the allocated
A i
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the first cluster of the TDDS, a bit map is recorded in a first cluster of th

and sizepNieaeh SRR DRARRHIERS MG TBIMEHRR SBeRtHNg (H1eNsHeiRntR YEESe
first clusters of the TDDS and the SBM area with 1 and recording bits
coigs@o fitingdaitheapasiinhisghdiesstwy o tstespae Gridbeé serddé@are not

not desijre to perform disc defect management using the
predel e G T SRS Faes A SRS A sedfit or the
informatioor dsgteliagesizaarfdtiersivdoe ractas v vaich#Riscrdmesdid #idbs dfsheluster
s #1 and #2 as 0, in the first cluster of the TDDS. After
of the ?eBc%érgd%%%he area allocation information in the TDDS, a bit map, which
indicates the bits corresponding to the positions of the first clusters of the

TOD disremprdiseantatia area alpeatintdnerination i rregigrdiy e theDS
area bBPsHiIPBs AEABRIBENRY another area.

After recording the area allocation information in the first cluster of the TDDS,
a bit map is recorded in a first cluster of the SBM area, the bit map recording bit
corresponding to the positions of the first clusters of the TDDS and the SBM area with 1

and recording bits corresponding to the positions of the other clusters as 0.

If the user does not desire to perform disc defect management using the
recording/reproducing apparatus, the recording/reproducing apparatus records the area
allocation information, which describes the sizes of the spare areas #1 and #2 as 0, in
the first cluster of the TDDS.

After recording the area allocation information in the TDDS, a bit map, which
indicates the bits corresponding to the positions of the first clusters of the TDDS and
the SBM area as 1 and indicates the bit corresponding to the positions of the other

clusters as 0, is recorded in the first cluster of the SBM area.



clusters as 0, is recorded in the first cluster of the SBM area. 9 WO
2004/081926 PCT/KR2004/000503 As previously mentioned, it is possible
to change the structure of the data area by re-initializing the disc and

wol glﬁ&klgz%he area allocation information, even if the area %a{%r%‘ 1000503

information was recorded in the TDDS and data was recorded on the disc
during the previous disc initialization. Disc re-initialization will be later
described with reference to FIG. 14. When the user does not require disc

defect management using the recording/reproducing apparatus, no
SR PR o BRI s HEBIRIR e AECERE UGS ot e area

by re-iriitfalintadiohe etarded upduindpbe area ifiseativnaditrifgionaveneitife area
disc finalization is not being, perfor Meanwhile, a re-writable dis¢c dqes
allocat G RR R oS o e G BT I e e A D
during & PRSiapsadE=mitdtialipéicen albeatiedmnilidbratation;lLisetpteressmimdgyith
referen%%p(%rﬁ@ %(zlr re-writable discs is not possible because of incompatible

ata structurés. To solve this and/or other problems, information recorded
in the TDDS area is copied to a DMA when performing disc finalization on
th&V st the sersrdRsrROtrasdrgdtise defpridarnasanRar uing the

recordirﬂrﬁ%giaa{s@wgsﬁmwww&matiaﬁtm PereraIgddiRRESdMA.  In this
allocation information recorded in the TDDS _area is recorded in the DMA

case, 135 Gres alcRia iR aNerERreraslify hepFEtR IR IS FRBPHIETOR frsmPMA

even ifAGENSIRa R EVHIabEdserrRPrAdYCINg apparatus. FIG. 3 illustrates a
structure of the TDDS area shown in FIG. 2, according to an embodiment

Of HheRGRE0t IeRiel ATRPTISI RAOHE A e BRI iR area
at least once’until a recording operation ends. In general, a plurality of
reprod T¢MSHOrMatops #om a sieaadtr et tharepDDStairdag largasllocation

inform%viﬁnf)gm%{'é @?B&%ﬂwﬁ OeE?BQFQR% IR AR RS aigc%[?én?f?gn&%% because

en a recording opera ends. Referring to FIG. 3, the TDDS area

of incogwalible gptaitkeitres. cliaeadvathiriand/es atbasirabiewrrdattmation
record €975 e PDRrafeieipseMePeRR R8P iSerforming disc finalization on the

disc.

In other words, if disc defect management using the recording/reproducing
apparatus will not be performed, the area allocation information recorded in the TDDS
area is recorded in the DMA prior to disc finalization, thereby enabling reproduction of

information from a disc using a re-writable disc reproducing apparatus.

FIG. 3 illustrates a structure of the TDDS area shown in FIG. 2, according to

an embodiment of the present invention.

A TDDS is recorded in a cluster of a TDDS area at least once until a recording
operation ends. In general, a plurality of TDDS #0, TDDS #1, ... are recorded in the
TDDS area. In this embodiment, TDDS #0 is recorded in a cluster of a TDDS area

once when a recording operation ends.

Referring to FIG. 3, the TDDS area consists of a plurality of clusters. A
cluster is a basic unit of record and consists of a predetermined number of sectors. A

sector is a physical basic unit of a disc.
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sector is a physical basic unit of a disc. 10 WO 2004/081926
PCT/KR2004/000503 During disc initialization, when a user determines
whether a spare area will be allocated or not, area allocation information

indicating the user's determination is recorded in the TD
wo?@é@gga D@jﬁ&ﬁaﬁ/ 00503

includes a TDDS identifier, counter information indicating the
number of updates to the TDDS #0, position information regarding drive
information, position information regarding a corresponding TDFL, if any,

infgrmation regar,dig%gathe sizge of a spari area #1, and information .
reQAHNIGGAISE Dialgation, xyaer a4 'aer ARIBIEVAGTS B SRANhareHhYil be
allocateseyr drgsarebralptetioisinidefestion aigaing thosisgrtBeletermination is

record iR T T B o ol AN A9 & 1D i BT AHOGh o
inform@aiiedi.sWMm‘mbemmgm !:Ih@il'rﬁ@ﬁ,#m]'@ﬁiﬂ#h auntaiasion
regaralfiCERAIRRISgaring defacts secnting.pda

ta.recorded during,. .
g operation' # and information reg C@\E §p$ggr§(é%%qglﬁcg tTh%FL’ if any,

informatﬁed@gmgptwng oTaspgr&car#a,%ﬂg,and#iﬁDmeﬁmt e_&gamm@tbe fize of

a spard Sd #',@é‘%g%(c}jéﬁdcg e %J?%%Qg&ﬁ&%?ta HE1EdDiR disc defect
recording area made ing the corresponding recording operation #1 IS

manageiserdasinatreTBeardingfiepseguninghaipRriaiue chdiipllp cipacippemareas in a

data aRRARHBSEHICIHN 358 SFHEEFPIEHA%EPARE Ot &R  fIC. 4 lllustrates a

structure of the SBM area shown in FIG. 2, according to an embodiment
f t] tion. The SB ' lurality of .
e S Ak i R R e
contaificindemasdararebarbingdefectzaodouhing B\ die aclesrdeehd Sy idetifiding
information, .counter information indicating the nymber of upd to th
operat G B G RS o Lo eI HES IHE AR A2t rd e ovs
TDFLslé@r#kst2ibed #Heabit nodpareadatediivsthait DidpHihetdnalitptermation
i i dif : ;
regard R T Rl L A R gy
recordirgonrreie THDS ¢ rdeEBNe0 Rhleforthatehyaniivingiisg:a 6L 4osdBRM

capacity and enabling efficient use of a recording space of a TDDS.

FIG. 4 illustrates a structure of the SBM area shown in FIG. 2, according to an
embodiment of the present invention.  The SBM area comprises a plurality of clusters

and each SBM #i is recorded in a cluster.

Each SBM #i includes an SBM header area and a bit map area. In the SBM
header area, SBM identifier information, counter information indicating the number of
updates to the SBM #i, and a finalization flag are recorded. The finalization flag will be

later described.

The bit map area contains a bit map that indicates clusters containing data
and blank clusters with different bit values in cluster units with respect to entire

recordable areas of a disc.

After recording a TDDS #0, an SBM #0 is recorded in a first cluster of the SBM

area. In the bit map of the SBM #0, a bit corresponding to the position of a first cluster
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area. In the bit map of the SBM #0, a bit corresponding to the position of a
first cluster 11 WO 2004/081926 PCT/KR2004/000503 of a TDDS and a
bit corresponding to the position of the first cluster are expressed with 1,

WO%&B g()orrespondlng to the remaining clusters are expr Mﬂ&}aoosm
Accordingly, recording size information regarding spare areas in the

TDDS #0 allows the recording/reproducing apparatus to check the
presence of spare areas and determine the positions or sizes of allocated

are areas. Also, the recording/reproduci ara able of
of & TOTE ST PSR TSI ol sl O o S iR B e PRl with
1, and bisresaebperiom M afteiniagatdisg theré2Redbednviir disc, shown
in FIG 2,a TDDS area, a TDFL area, and an SBM area are individually

S&aﬂ% g,l F%?ﬂ.ﬁ% g?géhnm %ﬁ&@@g@mgsﬂ EHBIES #0

s resp ever, recor ng 0 and the SBM is not
allows m.tedqwlﬂ@éwwéaermap@an@igy tnahpektwrieaanagiel epargragas and

determfnStR §H§Fﬁ6¥?§&§ %tg%ea@é@aaa%sa%reaéyem%c flowing

management of a data area, according to an embodiment of the present
recordingfeaRieAURNgiaPEABBEATETRPAIS-Rf IARIBHE RRAGAENSPAraEeH SIRfANING

data arRPHRRRRR A0 AR $BMRJEEREeHe WBRND uFRIrdesirkHg PRITIDDS

disc defect management using a recording/reproducing apparatus and
#0.  instructs the recording/reproducing apparatus to allocate spare areas, the
recording/reproducing apparatus allocates spare areas #1 and #2 at the
stémtthadiized mmamlamaimﬁﬁﬂﬁammajﬁﬁasarespaaﬂ\/alySBMarea are

|nd|V|duag¥r é’(tfst%é] g/rﬁprcﬁﬂﬁ@ afﬁef‘_atéﬁ‘dr%ﬁ W ﬁ%g 458%’5‘ (?n‘m Pl%ﬂar

otation of the spare areas , rst clusters o
units, ragpedivany thdSBverrrecddingohtbe Alietiend s0e8BM isf et inpied to

these ared¥ gﬁ%‘?‘@h Pﬂzﬁjﬁ o Te BRIEH NN IR At Bred DDS and an SBM are

recor in acI ster.” The TDDS contains size |nformat|on ie., area

allocation information, regarding each spare %re the SBM, a
Sﬂﬁcén@éﬂ eﬁlarﬁgﬂ cture of a single recor ayer isc allowing management

of a data area, according to an embodiment of the present invention. In this
embodiment, a lead-in zone includes an area in which both a TDDS and an SBM are

recorded.

When a user desires to perform disc defect management using a
recording/reproducing apparatus and instructs the recording/reproducing apparatus to
allocate spare areas, the recording/reproducing apparatus allocates spare areas #1 and

#2 at the start and end of a data area in predetermined sizes, respectively.

Then, the recording/reproducing apparatus records allocation information,
which indicates the allocation of the spare areas #1 and #2, in first clusters of the TDDS
and the SBM.

FIG. 6 illustrates a detailed structure of the TDDS + SBM area shown in FIG. 5.
Referring to FIG. 6, a TDDS and an SBM are recorded in a cluster. The TDDS
contains size information, i.e., area allocation information, regarding each spare area
and the SBM, and the SBM contains a bit map.

12



12 WO 2004/081926 PCT/KR2004/000503 After recording the area
allocation information in a first cluster of the TDDS + SBM area, the bit
map records a bit for the position of the first cluster of the TDDS + SBM

WO 5(3%(@§9}6and bits for the positions of the other clusters a0 @r064/000503
illustrates a structure of a single record layer disc management of a data

area, according to an embodiment of the present invention. In this
embodiment, a lead-in zone includes a Temporary Disc Management

Area (TDMA) areg in which both a TDFL and a TDDS are recorded,
R TR A6 SIS o AN g e TDDs +
SBM arfarthatisinrang rc&iadlbit foctidedsitiont of theefifdd clusiadoT e T BES +

recorded in a cluster,and the.disc rive information angd SBM are
SEM oERfc N LAk GRS Ao e ThOEl HERE S in Fics. 2 and
5, a user determines disc defect management using a
reddkalinghegpratascmatasbaiariLaionestegers tayeraisrdmyirgsrosineiage
data aPe%?%r@éHﬁﬂRga&géﬁF%rﬁB%%ﬁéﬁ%ﬁ?wé HriaERWmAISC: iIRNRR Qﬁﬁ’o%diment,

recording/reproducing apparatus allocates spare areas #1 and #2 to the
a lead-dpagpnghid dHE RS thEeamaransdispMaaeamast seasTRMA) @ea in which

both a"BOPIdEKHIEANODIKCHG ARRFRILSIREY disareaialaGatiamiiermation ek in
indicates the allocation of the spare areas #1 and #2 in a first cluster of

which holhiting RN eiveilRionaRion ARtABPEN &tk &ssPieFoMARL RS DFL

and THS. areraeorde¥Iiy ectigistits: ahel tstedisthavintia diseraefech mad ZBVNard
din ormicttkon is recorded. In each cluster, a TDDS and a TDFL are
recoraps-bya L.’%tﬁé TDDS contains information regarding positions of the

spare areas, the information being area allocation information. FIG. 9
illuSirailed yatd dbesilethboditnenrts s iewdit F @give anid imatigrer dSBVMinesdisc

defect%%% X EhfdR-uGiRE STUBRIR PR BERGEREI G PEFRERSIRYERLAR:

_ luster contains disc & drive information'and SBM information. The
recordipBive pirstHedtD ARRATRINS 8 Bilanals. BT Erean 4908 tgigarea of a disc.

Then, %@T&W@B%ing apparatus allocates spare areas #1 and #2 to the start

and end of the data area in predetermined sizes.

Next, the recording/reproducing apparatus records area allocation information

that indicates the allocation of the spare areas #1 and #2 in a first cluster of the TDMA.

FIG. 8 illustrates a detailed structure of the TDMA shown in FIG. 7. The
TDMA consists of clusters in which disc defect management information is recorded.
In each cluster, a TDDS and a TDFL are recorded. The TDDS contains information
regarding positions of the spare areas, the information being area allocation

information.

FIG. 9 illustrates a detailed structure of the disc & drive information + SBM

area shown in FIG. 7, according to an embodiment of the present invention.

Each cluster contains disc & drive information and SBM information. The

SBM information contains a bit map.
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Information regarding spare areas is recorded in a first cluster of a TDMA.
Next, a bit map indicates bits for first clusters of the TDMA and the disc &
drive information and SBM area with '1 and bits for the remaining clusters

Wo‘%ﬂl e f5l6. 10 illustrates a structure of a single record layﬁf:ﬂ&?ﬁz%”?/\’)‘@%%

management of a data area, according to an embodiment of the present
invention. Unlike the disc according to the embodiments described above,
the disc of FIG. 10 further includes a TDMA #2 in a data area, in addition
to a TDMA At in a lead-in zone. The TDMAs #1 and #2 are different from
edofoothefidn thgahogeRRmReaatio nasarsestied firshelorban afza Tday.
ject disC 1, rd [ tys urin
Next, o B e L P
informagigsy aienSiaaait thk 38e disng oihearRiting glveterserattfe
operation units are units in which a verify-after-write method is facilitated.

InFiee verifyaftesvaiternethedidasnisieecaiedoyeeluriealinvithgnd then
verified. If a, TDMA is allocated ?nl% to a Ieﬁd-in ztr? g the size of the
| &

manageRIA ¥ AL 2 RS HRKTIG DA G ROHIE R 0 f46s Fro v aRagM

Unlike Flredismoennfing teshargmbtatimatidn d gadsitesdinaby e, thdwiscldiyFIG. 10
updating a hen ejecting the dis¢ from, the rding/reprodycin

furtner AR & T T P R ALE o SR T TDBE N et i fone.
incompletely terminated when jF_)_ower to the recording/re roducin%

appagatidMAsiftbaogitd aecdiierenlfexpeeash athsadnthabewdaiedhower

informdB8H R GBREa Wit PRRIALRD cRASPLRrRISRREIRY SthesirEaRbems. the
disc of FIG. 10 further includes the TDMA #2 In the data area. The TDDS

recordipg(sspey Ene ARBEFAELPIN tRE IR disCimitinliratipifgd tdated information

is recortﬁfjﬁyraﬂﬁwmrﬁézémmbﬁra@mmﬁ% mﬁﬁ;?bhﬁf%ﬁﬂm@%f?jﬁiﬁtﬁﬁ the disc.
updating the TDDS due to an interruption of the power s , Just prior

Here, (1 SRERaG O AN SRR P e i S MR O NAted.  In

the veriBoafidingriterdisheded sepdatedtrdeddrdeldstebotiitshand BdAs ifiedd #2,
thereby increasing the robustness of information. The reason for forming

o P A LR WS AR o,
thus making it difficult to frequently update information. The number of necessary
information updates may be reduced by updating a TDDS when ejecting the disc from
the recording/reproducing apparatus. However, in this case, the updating of the TDDS
will be incompletely terminated when power to the recording/reproducing apparatus is
interrupted due to an unexpected accident, such as a power failure, during a write

operation.

To solve this and/or other problems, the disc of FIG. 10 further includes the
TDMA#2 in the data area. The TDDS is updated and recorded in the TDMA #2 in
units in which the verify-after-write method is facilitated, thereby preparing for a failure
in updating the TDDS due to an interruption of the power supply.  Just prior to
ejecting the disc, final defect information and state information regarding the disc are
repeatedly recorded in both the TDMAs #1 and #2, thereby increasing the robustness

of information.

The reason for forming the TDMA #2 in the data area is that frequent updating
of information in the TDMA #2 requires the TDMA #2 to be spacious. On the other -
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WO 2004/081926 PCT/KR2004/000503 hand, the TDMA #1 is not
required to be spacious and thus is formed in the lead-in zone (or a
lead-out zone). If a user does not desire disc defect management using a

I ing/reproducing apparatus or does not require allocaji
WO ﬁ)%?[&%gé P g app : q PEORRbING
TDIVIA #2 although the user wants disc defect management using tf?oe0503

recording/reproducing apparatus during disc initialization, the TDMA #2
will not be allocated to the data area and area allocation information
indicating this information is recorded in the TDMA #1. FIG. 11 illustrates
hand, theyd{AMA ik equiecrionaspasisrmandisis. fosaedinghs ters-in
zone (drla 585Ut acHePS, and an SBM are recorded in the TDMA#1. More
specifically, both the TDDS and the SBM are recorded in a cluster TDDS

+ $BM #k and the TDEL is,recqrded in another cluster (k is an integer
o L M S e e 2 e ToMA
recordifg/sepriQLaingikbdesitmiotosd s remiitedliBration dfubeatbdv/en #2

oo UL ALS R TORR A0 i Bl
apparafsi dpe ciiednitielFatisonthe TOMAddind owtdiecileseatedds, hmata area

and ard¥iTBRLREN InibRAAHiPHE HRAS s R iftatoh RMEB & IPRe TRk

area for another record layer, and a TDDS + SBM area for another

TDMA. Jf the starting and ending addresses o ea of the dis¢ ar

ekt Ml SR R R CGLATHG HHE ShE dF b LRga o ane
ReferrihPMAHR d3 tbaiDFRsiHOTD Dfosmatan S8l ticentdadbdriwites TRMA #1.

osition information.is, indicated wi eir_starting and ending a
More B R D S G Sl Fra TSl £ YRR LIPS pmm
#k andléyeED&h BBbtdodeahaharctiver laysias flepuaedntEyer gBedliesttbtes(y. The
tailed str re of a.cl 0 ining., dis - .

TOMA e I e T S it Fesprtpton i be
omittedlustrates a case where spare areas #1 and #2 and a TDMA #2 are

formed in a data area. Referring to FIG. 13, information regarding sizes of

Spaie 2 eamitlard 448RAdhetScture of the cluster TDDS + SBM #k, shown in
FIG. 11, in which both a TDDS and an SBM are recorded. Referring to FIG. 12, the
TDDS specifies the positions of a recording condition test area, drive information, a
TDFL, spare areas #1 and #2, a TDMA #2, a TDDS + SBM area for another record
layer, and a TDDS + SBM area for another TDMA.

.If the starting and ending addresses of each area of the disc are determined,
information regarding the sizes of spare areas #1 and #2 and TDMA #2 as their position
information is sufficient. Otherwise, the position information is indicated with their

starting and ending addresses corresponding to each area of the disc.

If the disc has at least two record layers, an SBM for each record layer is

required.

FIG. 13 illustrates a detailed structure of a cluster TDDS + SBM #0 containing
disc initialization information obtained during disc initialization. FIG. 13 illustrates a
case where spare areas #1 and #2 and a TDMA #2 are formed in a data area.

Referring to FIG. 13, information regarding sizes of spare areas #1 and #2 and the
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WO 2004/081926 PCT/KR2004/000503 TDMA#2 is recorded as disc
initialization information. In this case, it is understood that starting and
ending addresses of each area have already been determined. Even if

WO%@I%&%?@S are allocated to the data area and the disc is M@MQ%OSM

recording area allocation information that indicates the allocat

structure of the data area may be changed by re-initializing the disc and
updating the area allocation information. FIG. 14 illustrates a detailed
structure of a cluster TDDS + SBM #n+1 containing disc re-initialization

TDMA#ZdsrRarsAcr ér s ifdtinlization infermation thHt tBjseeimes ih isnditgsstpod
that staAfheiaee IrRRyeaatrassits anddth %@%E%&gdi FReprdetbimifed.

TDDS area. Let us assume that the spare area #11 the TDMA #2, a user

d , and th 2 tially f din.a dat ,
e TS AR IS TLEGRUEH e LR & A o et ROl e by
recordicly Eeranatiotiadidar gdstradtioass & iaddatterthathitbeation|kbst siddress. dhthe

. this case. disc re-injtialization is perf rmcgto fectively u recording.
cate o L AL T e L S ot b Pe e Ao
informaitierciuster with the smallest address of the spare area #2. In other words,

the disc re-initialization increases or decreases the size of the spare area

#2rtous £neRingafiedisivaeselitierespringsareappiscreafialization

_information is recorded in at least one cluster TDDS + SBM belonging to
containinershiag veripitisgatiomineomaleinaRefe HNG EM Hatl & ifermatioR that
specifiERGRtHAEGE tipsangsdingsyae Wi dexdeswifedimigieeAeRis éorded in

15 illustrates a structure of an SBM area according to an embodiment of

a TDDﬁ]@rﬁPesent invention. Referring to FIG. 15, SBMs #0 through #n, which
provide data recording area information, are recorded in the SBM area. In
thit&rubettisvene, that 8BNPETR apitledie ARMA#2(disaridaigaréanand the

spare 103 e%we%g%ﬁ%{%ﬁ;ot Febln i iGfat8 DR 9 eRM tHBIH86n is

recor together w er information in a cluster. 16 WO 2004/081926
recordedCiy kR X paasDd2 starting from a cluster with the largest address to a

cluster with the smallest address. In this case, disc re-initialization is performed to
effectively use a recording area between a cluster with the largest address of the user

data area and the cluster with the smallest address of the spare area #2.

In other words, the disc re-initialization increases or decreases the size of the

spare area #2, thus enabling effective use of the recording area.

Disc re-initialization information is recorded in at least one cluster TDDS +
SBM belonging to a TDMA #1 or the TDMA #2.

Hereinafter, an SBM that is information regarding a data recording area will be
described in greater detail.

FIG. 15 illustrates a structure of an SBM area according to an embodiment of
the present invention. Referring to FIG. 15, SBMs #0 through #n, which provide data
recording area information, are recorded in the SBM area. In this embodiment, an
SBM #i is recorded in a cluster (i is an integer from 0 o n). However, as illustrated in

FIGs. 6 through 9, SBM #i may be recorded together with other information in a cluster.
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Each SBM #i provides header information containing an SBM descriptor, a
finalization flag, and an update counter; and a bit map #i (i is an integer
from 0O to n) that indicates recordable areas of entire recording areas of

Wot%%gﬁ'% cluster units. If data is further recorded on the (ﬁﬁ‘f/%%%{ﬁosos
recording area information changes, each SBM #i, which contains a new

bit map describing data recording areas, is generated and recorded. In
this case, the update counter represents the number of times the data

recordi rea.informatiqn is,updated. An instapt. of time ach.SBIM

L e B b e Cean SRR gmioe
finalizadigrd@mndstallepdate cecotdmghe prbituvimy #afpamilistedewver,Gaften) that
I cordi t he di i r :
indical g e S R e S e s

apparatus. The finalization flag indicates whether the disc is finalized or

nolf #ats. is durltier sese e Ay e S 2 £ Al Franiging aneanieamading
change, tB8ciPEBRNEINYARIPBodRtEnalization fgp GsschsndarabaaeRMdiareas,

set to 0 and recorded together with other informatjon. Referring to FIG.

is geneygledha8H IPFOEdFded Kyt SHdte HRERARIR SRURIR SAPERSHNA e pumber of

times tfisalizatie cemaanskisngyafiiimsaupastesich as a computer to a
recording/reproducing apparatus, the recording/reproducing apparatus

e on of dice finalizad . i aloat
TSR S R R H AR R TRER Bk

different)aelesnineihgehensiByIomeagaiaramiastalisthyn tagecording/reproducing

appara‘t%%‘?VW&%E%QP%EB%@H%‘%@@W@ PREIENPAPRRt be

recorded by recording data such as "ffh" in an area next to an area
generatpdnsiigadisledinafaie icaigarbeifisviaohthagecohiaal IPHraysitthg
appara@délitional recording of data on the disc. A user can maintain the

recording state of the disc at an instant of time when disc finalization is

d.based SBM having the finalization flag '1'. E if d
oo ST U BT RE 4 BN R R A SR the
original data without permission, detecting the original data recorded

dubikg ﬂ@ilﬂjg@'ﬁmiga}[@ﬁmﬂﬁBM area according to an embodiment of the

present invention. The finalization flag for a header of an SBM is set to 0 and
recorded together with other information. Referring to FIG. 16, an SBM recorded right
before disc finalization is an SBM #n. [f a finalization command is given from a host
such as a computer to a recording/reproducing apparatus, the recording/reproducing
apparatus indicates completion of disc finalization by changing a finalization flag among
information regarding the SBM #n, which is last updated, from 0 to 1, and recording the
SBM #n again.

If necessary, the recording/reproducing apparatus may allow no more SBMs to
be recorded by recording data such as “ffh” in an area next to an area containing the
SBM #n having the finalization flag ‘1’, thereby preventing additional recording of data

on the disc.

A user can maintain the recording state of the disc at an instant of time when
disc finalization is performed, based on an SBM having the finalization flag “1’. Even if
data recorded on the finalized disc is changed or new data is added to the original data

without permission, detecting the original data recorded during the disc finalization by
17



WO 2004/081926 PCT/KR2004/000503 referring to a bit map contained in
the SBM having the finalization flag '1' is possible. Therefore, data that is
added after the disc finalization can be easily detected. An area in which

woSHE 0§ll§%l #i is recorded is positioned in at least one of a l;ga]t CRyRos03
lead-In zone, and a lead-out zone as shown in FIGs. 1A and 1B. Spare

areas and TDMAs are allocated to a data area in the above

embodiments, but an area to which the spare areas and the TDMAs are

allocated and areas allocated to the data area are not limited. For
referringximephil maonataireddndhe $BIV baiieg theyfipelization taechtisinessible.

TherefBfie HIEAHAIS R JERPH & PR A BMAH A A IeAlosRi b i8cRdigad-in

zone in the above embodiments but may be formed in a data area or a

lead-out zone. Although not shown in the drawings, a TDFL area may be
foro AP IRAED SAE0 T ULRD L LEE o Lo CoB ARSCiReg n e e of 2

data afsanagemeantusiegand edestingiiepios veisp@ppaidiGsiHe\user aocates
a spare area #1, a spare area #2, and the TDFL area and records a

o0 a0 SRt andRs dbchshnke L bR ird B3 fi% BRENed
etween e lead-In zone and the Spare area #l, etween the Spare area
embodithentd, Puken daea peahightthe PRfdRBEaTANSEINGaTR MAs Betdlesaigkand

areas Qﬁﬁéa@?&ﬂr@@ﬁg e SRR B fithitd ANERLINGRPIENS, SASKEAARE Hd a
and a [ead-

out area, If the user does not desire disc defect management

TDDS aspaywy hedorthagabpratritindppald@isane alfdesion’ Glipaeaaaan

SBM dicBreaibiededtevarat-hthenéshrtrreandy s diato danthRe us g formed
defect information obtained by scanning a disc, the TDFL area is required

in a dats &R R ifad- i Nrormation. Therefore, the TDFL is allocated

during disc initialization. In the above embodiments according to the
presiémiughendicshowanaghmdravahgsaard Bfdagrandnay drelifogroéd ibiteagata
are described with_res single r ' ever, the
area. p[%é%e'ﬁtﬁ%@%h‘ igr:u gg?] @%%é%l%s}tgé fﬁﬁ%‘éﬁﬁgg‘fﬁﬁ@gﬁ write once
recorditigé epuidimngtopharptesctieinsentdndatiadesnaEDNeR i disspasiecea #2,

and thg%ga%eé?ggmoeasxﬁgs if, B HI8G IR & resliatlediRGihg diRvincludes foFL
M ut does not include a TDMA. Therefore, a re-writable disc

may becpestingae privesindha lpridisasTmanddbasiase Risddlchrinessr disgpare

area #44AJOMERR Geissruithag thEPMdie of the user data area, between the user

data area and the spare area #2, and between the spare area #2 and a lead-out area,

If the user does not desire disc defect management using the
recording/reproducing apparatus, the allocation of spare areas is not required.
However, if the user records data in real time using disc defect information obtained by
scanning a disc, the TDFL area is required to store the disc defect information.

Therefore, the TDFL is allocated during disc initialization.

In the above embodiments according to the present invention, management of
spare areas and recording of a bit map are described with respect to a single record

layer disc. However, the present invention can be applied to a dual record layer disc.

A write once disc according to the present invention includes a TDMA for disc
defect management. However, if the disc is a re-writable disc, the disc includes a DMA
but does not include a TDMA. Therefore, a re-writable disc recording/reproducing

apparatus is not capable of reproducing/recording data from/on a disc with a TDMA,
18



18 WO 2004/081926 PCT/KR2004/000503 that is, a disc compatibility
issue is caused. For a solution to the disc compatibility, a TDFL recorded
in a TDDS area is copied to a TDMA prior to finalization of the disc. FIG.

Wojzz&ﬁo@lmg(:k diagram of a recording/reproducing apparatus, 9&%0&%03
an embodiment of the present invention. Referring to FIG. 17, the

recording/reproducing apparatus includes a recording/reproducing unit 1,
a controller 2, and a memory 3. Under control of the controller 2, the

o I [ [ ' s i ri :
thal s, B e o B AR R S Ay, o
TDFL recotdagyinathd Rt eréedsoeeaicrhie conbblkpdaniméigelizatipiobiea disc.
the disc 100. Also, the controller 2 performs a verify-after-write method in

wiih, datasi ieekdadpartherdise it/ RISHRISEAN af nHHESRNELHRRdIng to
ccurac recorded data is verified to detect if an area of the disc

an emi rﬂ§§¥é§) ’ é‘%&?ﬁﬁ%“ﬂ&'@ﬁ%@mnyﬁﬁ EESIEES fdedhs user data on

recordifigrdisod06ing predeterninel tuits ancoveirtpephedecaradiuses datdrsler 2,
detect an area of the disc 100 in which a defect exists. Next, the

and a "TENBNet 2 creates a Temporary DeFect List (TDFL) and a Temporary
Disc Defect Structure (TDDS) that specify a position of the area with the
detbienesitiplcot SrrroneiroliRimp dharigcomsias/ rerrerusied MDIFL rgeards data

on a did® R BIAGANRMIG NS pYURER: TG SHIOH Mol ﬂé@d%tﬂﬁ@%gﬁ'?brﬁﬁﬂe?&si 00

reaches a predétermined level, the controller 2 records the TDFL an

to verify s aruiasieefeieerhceciabdat®g., a Temporary Disc Management
Area (TDMA), of the disc 100. Here, the disc 100 includes discs
acThedsuniolbe 2tarragasiendatacmi dirtlenttisef 100 prédent iheemntidioller 2

pertomS T A LaLhoas AL G ERC P LAt e (hg
predeteacimdohgrdfspandttretacallmatetiharecamrdsdratd dsavardmd e detactihgn
area ogﬁ%"%&'ﬁ %%%%%S&Qf%&parﬁ&feeéﬁ tﬁﬁ%ﬁdgﬁﬂgr&%ﬁ&ﬁe}gpéjcgrag%ger data

, to predetermined portions i aarea o sc, e.g.,
on the thecstd® imgredatefriecdatnityead verifies the recorded user data to detect an

area of the disc 100 in which a defect exists. Next, the controller 2 creates a
Temporary DeFect List (TDFL) and a Temporary Disc Defect Structure (TDDS) that
specify a position of the area with the defect. Next, the controller 2 temporarily stores
the created TDFL and TDDS in the memory 3. When the amount of the stored TDFL
and TDDS reaches a predetermined level, the controller 2 records the TDFL and TDDS
in a predetermined area, e.g., a Temporary Disc Management Area (TDMA), of the disc
100.

Here, the disc 100 includes discs according to the aforementioned

embodiments of the present invention.

When a user decides to perform disc defect management using the recording
apparatus such as that shown in FIG. 17 and instructs the recording apparatus to
allocate spare areas in a data area, the recording apparatus allocates the spare areas,
e.g., a spare area #1 and a spare area #2, to predetermined portions of the data area

of the disc, e.g., at the start and end of the data area.
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19 WO 2004/081926 PCT/KR2004/000503 Then, the
recording/reproducing apparatus records area allocation information,
which indicates the allocation of the spare areas #1 and #2, in a first

WO mﬁfﬁ%(’a TDDS. The area allocation information may S%(fié%ﬂ&ﬁﬁ)&fs 3
the allocated spare areas #1 and #2. If starting and ending addresses 019

the spare areas #1 and #2 are determined, for example, when the spare
areas #1 and #2 are positioned at the start and end of the data area,
respectively, the recording apparatus can recognize the allocation of the

speerties TR A PR RONISH IRP PBEHIbh SesRiis Ars B Allacafirndnirsmation,

which MiBBEEZhoansetol entRferaRiiarERoing We sParfrarefisieesf BOTDDS.
this reason, when the starting and ending addresses of the s&are areas #1

The agg alogatiopinfermainR M che dhurissefdhe AlRrAIRLEPA%E A6dPdetiand
#2. If@téﬁ?@;@@r@?ﬂgﬁfm@m fiaean@fébgrémgwa@fdm@ﬁ&di@tearmined,for
ecorded in the first cluster of the. TDDS. A method of managing a dat
cxamplg R A VR ORI 3l AT 2 EaRS ies h A LG G the
data aefadheppestingiy\hstiesondingosy perdiesceire destiihniefdhenaliota fidG ©.f e
and 18..FIG is_a flowchart illustratin method. of managing_ a data ,
spare SR a2 S0 TR AR Bt SR O (o e Bl ¥ Bna 12
based iowlyrtivim foritalicaticry afding discsi@e isrperdirased in response to user
input before recording user data on the disc 100 (operation 110). Next, an

InSERICHRe regRsdinghuh et aiRRAHAD ShdhEadrassseal tephfiRtReas #1

area of the disc 100 for disc defect management is required or not is

and #2 qieshatdatesmiecto ifirrIdieRaes K6 dgipHringd andhracsdsshasdhs

inform&BBArAS R dirdd 3iZ88 BraMieypbrénariener anltioeaiio reebrisaaiaResHeh dlgster
of the ?é%&%trie area or a TDMA, of the data area for disc defect management is

ed as well known to those skilled in the art. Alternatively, a
recording/reproducing apparatus other than the host apparatus is capable
of Aerethodref whedgingre dateastané adisbusvighe réatidingoapyitiadus

locat g tral ecard i g 1
scoofiBiE S MR ALR 2 B RS I

referergiseteddfem o7 theddd8a area

FIG. 18 is a flowchart illustrating a method of managing a data area of the disc
100, according to an embodiment of the present invention. Initialization of the disc
100 is performed in response to user input before recording user data on the disc 100
(operation 110). Next, an instruction regarding whether allocation of at least one
section of a data area of the disc 100 for disc defect management is required or not is
transmitted to the controller 2 from a host apparatus such as a computer (operation
120). As previously mentioned, allocation of a section, such as a spare area or a
TDMA, of the data area for disc defect management is regarded as well known to those
skilled in the art. Alternatively, a recording/reproducing apparatus other than the host
apparatus is capable of determining whether the at least one section of the data area

will be allocated.

Next, the controller 2 controls the recording/reproducing unit 1 to record area
allocation information, which describes whether the at least one section of the data area

has been allocated or not, in a predetermined area of the disc 100 (operation 130).
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has been allocated or not, in a predetermined area of the disc 100
(operation 130). 20 WO 2004/081926 PCT/KR2004/000503 The area
allocation information may specify a size of the at least one portion for

qu%g‘ /O‘Q?Jf(?t management. Assuming that, as shown in qu,&/lg&%@!l @9553

one section for disc defect management includes a spare area #1 a

spare area #2 and a starting position of the spare area #1 and an ending

position of the spare area #2 have been located at a start and end of the

data area, respectively. In this case, a recording apparatus is ca abie of,
The ar?@e%{j?ﬁ%ﬂ@dBi%m?tQIbE}ﬁbb?PSPtheas?Jéﬁe%iB&sagEeéﬁH%ﬁ IB‘&‘F%B A dise
defect lpeABRRMBASIZES based only on information regarding the sizes of the

spare areas #1 and #2. When a user does not require disc defect

managementwnen usng. g FREIARG Sﬁ%%fsﬁ%ﬁ and 8%%&%@{:!%&%%1;
the a? east’one section, such as a slpare area, O tﬁe dpa a area, the area
manageliogatimelidemaasioariaieatifigane sizpase theeatidaandonetaditibpasdtionsof

the spéﬁ?ﬁg@s%mw %ﬁ&mg‘cﬁgs"fHSﬁ‘&M’ﬁ‘&éBa?elQ%aTﬁf 68 pUeRatieted at o

information may be recorded in a TDDS formed in at least _one of a _
start andagRth olohe, detrieredriesane ¥abad [Bulit Aeses MeedRIITE0aRRSEHS is

r NovatiBHoPRaS BsratawasiB-C KRS B2 B 2186 thei
capabl%?%t%mfﬁﬁ%ﬁﬁggﬁﬁﬁéggﬁg%ig 100 if%rom%lé:ed by recording the =

locationrd sirrsmbarafeRYAbINGMIINEaEIAGRS sisT P PSR RHGRY #1
and #2apparatus may record the user data on the disc 100 and perform disc
defect management. After operation 130, the recording apparatus records

the,yser data in a user_data area. of the disc. 100 and performs. di ect
m ,Sgrﬁeﬁeﬁsﬁs e ts'beacpélrgregg cgef]f\g %ﬁ@%%‘gg%?e\rﬁt]%ﬁ l%ﬁ?.%éen
recordiafiempiacatit airdtimesrecnitiaizde dheod theadisonetEalionsubhragirgspare

area, o?t{HgtH%?ao%gg, %aa?égaaﬁ’éégﬁow?ﬁf&ﬁﬁgﬁiﬁ@mﬁ%ﬂ#&tﬁg%iﬁe of the at least

re-initialized inresponse to user input 0)." Then, a -command
one settmmirastrd ity avorstedo reppededetmincd aias petheddiaddBy allocation
of new areas thereto is input from the host apparatus to the controller 2.

The area allocation information may be recorded in a TDDS formed in at least
one of a lead-in zone, a data zone, and a lead-out zone of the disc 100. Also, a TDDS

may be recorded in various areas as shown in FIGs. 3, 6, 8, and 12.

After the initialization of the disc 100 is completed by recording the area
allocation information on the disc 100 in operation 130, the recording apparatus may

record the user data on the disc 100 and perform disc defect management.

After operation 130, the recording apparatus records the user data in a user
data area of the disc 100 and performs disc defect management using the spare areas
and the TDMA (operation 140).

Even after disc initialization, re-initialization of the disc 100 allows changing of

a structure of the data area of the disc 100.

Next, the disc 100 is re-initialized in response to user input (operation 150).
Then, a_command that instructs the structure of the data area to be redefined by

allocation of new areas thereto is input from the host apparatus to the controller 2.
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21 WO 2004/081926 PCT/KR2004/000503 Then, the controller 2 controls
the recording/reproducing unit 1 to record area allocation information
regarding the new areas in a predetermined area of the disc 100, thereby

wo%}&l gﬂgz%he area allocation information (operation 160). 'Eygfg@%’(@g‘”‘

an SBM, regarding areas containing data is recorded on t

Header information of the SBM includes a finalization flag that represents
whether more data can be recorded on a disc. When the finalization flag is
1, a change in a disc recording state may be checked and the original

dafd'BBfdRe FRNMEPIRIGR GRRYWR thetersetinglFRPECEI GG Wb &p dpreprg area
allocatieriferdinatinataedadihg b e 8Redrdas e brssir inprdrAisarietast 100,

management using the recording apparatus, ng data is recorded in a
thereby,ppRiavRgdhearareallafiatandRfarmsHRRIOR FEiRBEPM the TDMA is

recorded in the DMA regardless of whether disc finalization is completed
or imborBetianse.g.rexwBBEblerdisrdine @ reztsnclotEningDBS &reacorded on the

disc 1 Cﬁﬂ:ﬁ%ﬁ ﬁ%?r‘r(é%h%ﬁﬂg 8% %?ggﬁgggf%%gﬂz%é?&rp %@ﬂ%ﬁl F% Sresents

ormation, using a re-wri ISC reproducing apparatts’is
whethetonpossible caie be cetapdeiditity peigstiemé/ hTo tuviindlizadiodeotiset, a

chang @RISR BLAMANANRAAEPOI LRI EIUASIHE AR BB S the
during disc finalization, thereby enabling disc compatibility. It disc defect
changeraasgensisiecisidgusiag ecbildimepAspeasipgsdingoiorderiiiaglizationriag 1.

allocation information recorded in the TDMA is recorded in the DMA
befpiigedige itz atho dckiryeb Yy efficiph tistepepdeiciih af sixantrosdehe

disc using the re-writable disc reproducing apparatys. For example,
record g AP RA P FEM T eGP oMo 1Y A0 At & AR cing
informaléda feorteel disth20DddAtEI nseg theddneih aliddtiey inftlesstdmhether disc
cordinoqntoI thedpresent invention, having a similar structure to that of the

fmahza?éc:%%}%i%g pep}graPanSFFlG. 17 except that the reproducing apparatus

includes only a reproducing unit, for only data reading, instead of the
reE@ReMSPepredutiaglasiist dpasenobinsitRAdibtR giieg afaipsveing data
from a \WhHENJRE Gise R isTeatRoniaiHisy SR HIDBiSIP RAGHSRECUSING 40
_the present invention, the reproducing apparatus accesses a
re-writable disc reproducing apparatus is not possible due to compatibility problems.
To solve this and/or other problems, information recorded in the TDMA is recorded in

the DMA during disc finalization, thereby enabling disc compatibility.

If disc defect management using the recording apparatus is not required, the
area allocation information recorded in the TDMA is recorded in the DMA before disc
finalization, thereby enabling reproduction of data from the disc using the re-writable

disc reproducing apparatus.

For example, although not shown in the drawings, a reproducing apparatus
reproducing data from the disc 100 containing the area allocation information,
according to the present invention, having a similar structure to that of the recording
apparatus of FIG. 17 except that the reproducing apparatus includes only a reproducing
unit, for only data reading, instead of the recording/reproducing unit 1 of the
recording/reproducing apparatus. When the disc 100 is loaded into the reproducing
apparatus according to the present invention, the reproducing apparatus accesses a

predetermined area, e.g., a TDMA, which contains the last updated area allocation
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predetermined area, e.g., a TDMA, which contains the last updated area
allocation 22 WO 2004/081926 PCT/KR2004/000503 information so as to
read the last updated area allocation information. Then, the reproducing
WOQ@PHJ@% obtains,_ from the Ias_t updated area aIIocati_on iqj@ %@4 1000503

information regarding the location of at least one section of the data area
for disc defect management. As described above, the at least one section
includes the TDMA and the spare areas. Because the reproducing

_ aratus is capable of completely recognizing a.structure of thﬁ]dat

nformaTE FaEBA et P SIELtISs 2158 AR parcdlg e

reprod ity Epipenbtibebiztnsldtamiuthal ke tata atet dissadsiiechitioamaigemativn,

o B S B S A A RS R AR coreo
managaitoeationdinfesnetiod abgarlitieaticacturpotactiatainckadssrieoidaid dand

ationainfs g moéar
the sp N aced o Y i AR G R ey,

recognipiagescstracforedidhietiiaratgrmgesedmvtherathamipration faiestding
r t ici f iSC, : .
roPro St oY (e U Qroh Cuhy G Chs or e Befec
managgpuRiing fiehdresieimstitiie ihRivhashttia sogredrseas aflreaiastinthe data
areg. Further, a bit map, which specifies data recordable areas, is recorded in a
predetermined area of the disc, thereby enabling the
recordjng/reproducing apparatus, to quickly access g.desired area. The bit
R S
informétiereresyarchangsstruatdiscofes dedingretate ot det ondatarityigiuallgisc, thus
. recorded before the change, the change bein rred by recardi
alowing B Ot s e e 4R e
Therefreeatlonatiagesbeas) shotvasadpdesaribadioit disc Idekﬁegapmea@etebyother
than aﬁhé’h%%TBJJ'&%H?}%@?P@FI&%%}EB?HQ?%QQ ‘?.é?% JLRSFTROIUPEN disc.
without departirig from the’principles and spirit of the invention, the scope

of which is defined in the claims and their equivalents. 23
Also, after disc initialization, the structure of the data area may be changed by

updating the area allocation information through disc re-initialization.

Further, a bit map, which specifies data recordable areas, is recorded in a
predetermined area of the disc, thereby enabling the recording/reproducing apparatus
to quickly access a desired area. The bit map also allows the recording/reproducing
apparatus to check whether there is a change in a disc recording state and detect data
originally recorded before the change, the change being occurred by recording

additional data on the disc.

Although a few embodiments of the present invention have been shown and
described, it would be appreciated by those skilled in the art that changes may be made
in this embodiment without departing from the principles and spirit of the invention, the

scope of which is defined in the claims and their equivalents.
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CLAIMS 1. A recording and/or reproducing apparatus, comprising: a
recording and/or reproducing unit which records data on or reads data 5
from a write once disc; and a controller which controls the recording
and/or reproducing unit to record areélj?& gtion information, which
indicates whether at least one section of a data area of the disc is
allocated for disc defect management, in a predetermined area of the disc.
10 2. The appAreaSHIL RGO "RRTEFLIFTE PR Ifo CATHHN HI8mation

includes infarreatirnirgpantiingepridecrighmatigrsi cocorRCiHRIM dnThereads data

aip(g)aratus of clairg.l wherein the controller controls the recording and/or
g mél write onC{e iS¢; o o
reproducing unit to record the area allocation information in a temporary

disc 15 defécestiielareMreD®Nit depitiegolding sne/of eersaduipingoHeit to record

thecdatforEtanand mhdfas- Anide rRiehite wihetné- diheaAPBaLESIRINCHINdata area
1, wherein the controller contaquf the recording and/or rggéroducirg]g unit t

QLY G SR R BicHiy SHatA PECRA R i afog mined area of the disc.

predetermined area of the disc, wherein the information regarding the data

recordable grea-gompyses & sbimagiindicaipgaqrdes ARUMAMRAAM! information

the data recordable area. 5. The apparatus of claim 4, wherein the
cBrtrReSHRBIOIRPREENNA RSi128 ArthfoR i EsRI ANEIRE YRR to record a

bitmap value, which corresponds to the predetermined area storing the

area allocatipn i ion.indicat h (o i f :
tho data arch 1o DGR AL T e N L PR SRR I recoraing
COMIAINIFRPOSICIRG BNt R IHePE dies Bral AlRcatigh drEgrMAROReAd@temporary disc

IRfSraBRSIRCRRBPTDBS RidinRizatian dag beicatiageadaihainaare dra isrea, and a
r C(%J'_daPle on tp%digc. 7. The apparatus of claim 2, wherein the controller

controle e Felor mg';scand/or reproducing unit to record the area

allocation information indicating a size of the 35 at least one section as 0

when the ayleastingRaeHRR of tigHaia@ers M AlardiedcsdrBisthg recording
apparatus of claim 1, wherein the controller controls the recording _
and/or reproducing unit to record information regarding a data recordable area in a
predetermined area of the disc,
wherein the information regarding the data recordable area comprises a

bitmap indicating header information and the data recordable area.

5. The apparatus of claim 4, wherein the controller controls the recording
and/or reproducing unit to record a bitmap value, which corresponds to the
predetermined area storing the area allocation information indicating whether the at
least one section of the data area is allocated, as a predetermined value indicating an
area containing data.

6. The apparatus of claim 4, wherein the header information comprises a
finalization flag indicating whether more data is recordable on the disc.

7. The apparatus of claim 2, wherein the controller controls the recording

and/or reproducing unit to record the area allocation information indicating a size of the
at least one section as 0 when the at least one section of the data area is not allocated.
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and/or reproducing unit to record the area allocation information, which is
recorded in a temporary defect management area (TDMA), in a defect
management area (DMA). 5 9. The apparatus of claim 1, wherein the at

| t ti ' t :
TORL area.ind | FOURE BUE Fheabbar S S e Coeh e e Fecording
cafellEsrEBAvGRg tHeitr e tremig thmalen riisesiioaifjimetienewbiehtiferecorded in a

asApiasAdeRINFREMAIORe YR INtnmigsid 8 alrcatithagensaaaiida (DMA).
TDMA to the data area, in one of a first TDMA and the second TDMA

which are formed in a lead-in zone of the disc. 11. The apparatus of claim

10, wherein%the first JipRrAtis ahciaira 1n wigctin dipelatdee$DIDS $ectooaiumprises at

atleasrnaeReigedhe disenp igrig oAbk thedgcarding chappparatus,

and the second TDMA is an area in which the updated TDDS is recorded
in predetermined operation units. 12. The apparatus of claim 1, wherein
the controlldi0comntrelspibeerafB refodaitimd/repesdincing contrtdleecondrdieethe recording

alfg '98?@&8?58”]}&‘1?% Y\é@%i@ﬁéu%?éain %'Egﬂé)qp' cﬁ(jﬂjlfyljigg,amofndicates
east f the disc, In

the at one section, in the predetermined area of t

ralioRRien t8f 2 cSRRAEPIMA h v SRareR. Ihene R adikabn M¥iPeand the second

chengedhizh 4k foReapipolasas-af ebngoBihehesein the controller controls

the recording/reproducing unit to record the area allocation information in

at least one cluster starting from a start of the TDDS. 14. An apparatus
reproducing! latd e appanaite ohekidist).cohaseisinte Botd FMaiisgannirea in which

Wipghreaapssiatg funriea diseadndevaiaienwiich rosfselsdrre & ording

unit to access a predetermined area of the disc to read area allocation
iﬁf&?ﬁﬁﬁtﬁﬁn% obtain information regarding a location of at least one
section of atblatecaa of VAdISgrwaieh is alloichtéitefopdaedddBfds® is recorded in

%mgmdfégg}%q;ﬁ%allocaﬁon information. 35 15. The apparatus

of claim 14, wherein the area allocation information comprises information
specifying a size of the at least one section.
12. The apparatus of claim 1, wherein the controller controls the

recording/reproducing unit to record the area allocation information, which includes
information specifying a size of the at least one section, in the predetermined area of
the disc, in response to a command that instructs the at least one section to be
changed.

13. The apparatus of claim 3, wherein the controller controls the
recording/reproducing unit to record the area allocation information in at least one
cluster starting from a start of the TDDS.

14. An apparatus reproducing data from a write once disc, comprising:

a reading unit which reads data from the disc; and

a controller which controls the reading unit to access a predetermined area
of the disc to read area allocation information and obtain information regarding a
location of at least one section of a data area of the disc, which is allocated for disc

defect management, from the area allocation information.

15. The apparatus of claim 14, wherein the area allocation information
comprises information specifying a size of the at least one section.

25



10

15

255 16. The apparatus of claim 14, wherein the disc further comprises a

first temporary defect management area (TDMA) formed in the lead-in

zone and a second TDMA formed in the data area, wherein the area

allocation information indicates allocation of the second TDMA to the data

area, and the predetermined area in which the area allocation information

is recorded 1§ ondefaneafipdtrll daterid TN 1he TiRe dppagaternytrises a first

Cié‘iiﬁbérérw&@é%iﬁrﬁéﬂﬁ@ﬂ@mrﬁﬂéﬁegr BIAA) Stevineh thetHEO ad8 3ncHeRatiPd a second
néﬁi%aélon iS a area formed In at Ieast one of a lead-in zone, the
d

nberﬁjd B%J?rze&le of the disc, and the area allocation
information wshmelnd@e iardaedliDf B ivieatipparaiostes cldgeatidn of the second

wisRInEh &3t Ipast 4as ssﬁaom@%masﬁnqaé@tel%swn@n@afmmeawea allocation
area, a TDDS area, a TDFL area, and a TDMA
information is recorded is one of the first and second TDMAs

17. The apparatus of claim 14, wherein the predetermined area storing the
area allocation information is a TDDS area formed in at least one of a lead-in zone, the
data area, and a lead-out zone of the disc, and

the area allocation information is included in the TDDS.

18. The apparatus of claim 14, wherein the at least one section comprises
at least one of a spare area, a TDDS area, a TDFL area, and a TDMA.
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