WD 2004/ 081926PCT/ | CR2004/ 000503 A RECORDI NG AND/ OR REPRODUCI NG
APPARATUS, AND AN APPARATUS FOR REPRODUCI NG DATA FROM A WRI TE ONCE
DI SC Technical Field The present invention relates to a
wite once disc, and nore particularly, to a wite once disc which
al l ows al Iweads@fiof an area storing data other than psggrd@dedesed
met hod of managing a data area of the wite once disc, an apparatus
recording data in the wite once disc, and a nethod and apparatus
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of a portion o a user occurs to a new
portion of the user data area of a disc, thereby conpensating for a
|l oss in data caused by the defect. In general, defect managenent is
performed using |inear replacenent or slipping replacenment nethods.
I n the HiRB@Ealrg@bacenent nethod, a user data area in which a defect
occurs is replaced with a spare data area having no defects. In the
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slipped to use the next user data area havin
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repeatedly recor recor |ng can be perforne using a.ra
access 4 Woig once disc, and@a’mﬁ‘wd end gppaetis repradiusing detaizom iagemnce
even ongawite once disc on which rewiting of data is not allowed,
usi ng the Ilnear repl acenent net hod have been devel oped.
However, there are cases where disc defect managenent cannot be
perforrred on a wite once disc with a recording/reproducing
appar at BackgreungyArthe | i near repl acenent nethod. For instance, when
data is recorded on the wite once disc in

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 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



WO 2004/ 081926PCT/ K112004/ 000503 real tine, it is difficult to
perform di sc defect managenent thereon with the recordi ng/reproducing
apparatus, using the linear replacenent nethod. For this
reason, a spare area is allocated to a wite once disc only when disc

def ect mangges®psiensi Ng the recordi ng/ reproduci ng appg o8003
r equi red That is, the allocation of the spare area is determ ned

a user's |ntention Also, it is possible to allocate not onIy
spare areas but also other areas to a data area of the wite once
disc for disc defect managenent, if necessary. However, when
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After a wite operation, information that specifies areas containing
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di sc, thereby enab ling facilitation of er wite operation or a
read opéletaaen of the write onceiss fapdies defeal mpnagementof aegsissanr ea of a
disc consists of a plurality of clusters that are data recording
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bl ank clusters are recorded as information in the map format, the
recor di Hg fesprdiEPrRiushsaPRaEuL BNt 6%*1‘%/0’6’@@@%2!59 thesstrusiirg obthe
during g Wikg or read operation. In particular, bit map

i nformation specifying areas containing data is very useful when
using a wite once disc. In other words, it is required to fast

detect a cl ustlBothREworgs, ifdhe wik ece disqheriaing 8e dnfPenatios regardingrths
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informati on enabl es fast detecti on of tthe next clus
whether other areas for information other than user data are ailocated to the 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.



WO 2004/ 081926PCT/ KR2004/ 000503 Also, it is possible to
check a change in the recording state of a wite once disc and detect
the original data recorded before the change occurs, using the bit
map infornmation. The disc recording state may change by recording

further dagga@odbg Wite once disc containing data DSek@gmid.ef the

| nventi on The present invention provides a wite once disc
on which both user data and ot her data can be recorded and nanaged in
a data area. The present invention also provides a di sc

whose data recgpyrdi state ,cap he easily checked,
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present invention also provides a nethod of reproducing data froma
write once disc on which user data and other data are recorded in a

data area. . _The present invention also provides an apparatus
r epr oduddigrosyge af thedmventighi t e once disc on which user data and ot her
data are recorded in a data area. According to an aspect of

the present i nT}"@nEfﬁé‘?ﬂt iRvgatien pepvisies\d wWilg ancariscenomieh bpibioisendatadindg

a | ead- ighhef @B cah %F@oﬁe@%nd@ﬂ%@géﬁﬁgd%ﬁ &gne, the disc including
a predeterm ned area storing area al Iocatlon I'nformation that

i ndi cat es whether at | east one section of the data area is all ocated
for disc defecth Wﬁg@‘gﬁ@/ﬁptzon 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 recorded and managed in
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 Jeast one record layer, including at least one data area which stores

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



Accordi ng to anot her aspect of the present invention, there is
provided a wite once disc with at |east one record | ayer, including
at | east one data area which stores user data, and at | east one
predeterm ned area which stores area allocation infornmation,
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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 fo 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.



WO 2004/ 081926PCT/ 1CR2004/ 000503 Bri ef Description of the Draw ngs
These and/or other aspects and advantages of the invention wll
becone apparent and nore readily appreciated fromthe foll ow ng
description of the enbodi nents, taken in conjunction with the
acconpanyiwg 26 a8sxgs of whi ch: FIG. 1A and 1 Th&?
structures‘ﬂgf a@y\/\%??te once di sc according to enbodi rr?ndt{ls 64Fog&\€3u v oo
present invention; FIG 2 illustrates a structure of a single
record | ayer disc allow ng managenent of a data area, according to an
enbodi ment of the present invention; FIG 3 illustrates a
detailed structure of the Tenporary D sc Defect Structure (TDDS) area

shown i Brigﬂ&sc}{gﬁon oﬁh@DréwﬁqEé ustrates a detailed structure of the
Space Bi p area o G 2; FIG 5 illustrates a structure of
a single recoﬂ%eb@ﬁﬁﬁloﬁibﬁmér aé;le,%wanw ma%gg@awﬁf[n@erﬁ@h@wz%%me
according to another enbodi nent of the présent invention,

i |1 ust r et et Bpreagediy apprefigicd frophigefollowing gmnav@aofsﬁa@m | n FI G
5, FI G ehbbliitsits, Qél?e?m |ﬁc§1§igh&fo\’lr\rﬁth%e%céérﬁ@érﬁnﬁoe&r‘éﬁvﬂw B G r@& sc

al | owi ng management area, according to another enbodi ment

of the prese]qbsl ﬁ‘M%HH'TBWFIustrate strchfres 8f 4 WriksSbhicd §isc écc%?ﬂlﬂé
structure of the Tenporary Di sc Managenent Area (T own in FIG
7: embpdiments ¢f the trepeakinyerdi®nai | ed structure of the disc & drive

i nformation hoSBN RLERs SRR of & Snglf record layer disc allowing management of

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

FI1G. 3 illustrates a detailed structure of the Temporary Disc Defect Structure
(TDDS) area shown in FIG. 2;

FIG. 4 illustrates a detailed structure of the Space Bit Map (SBM) area of FIG, 2;

FIG. § 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 llustrates 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 fo 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 tc 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;

F1G. 15 itlustrates a structure of an SBM area according to an embodiment of the
present invention;



FIG 10 illustrates a structure of a single record layer disc

al  owi ng management of a data area, according to another enbodi ment
of the present invention; FIG 11 illustrates a detailed structure of
the TDVA #1 shown in FIG 10; FIG 12 illustrates a detail ed

structure g ,@aphyst er. shown in FIG 11, in which bol;(lk},%&m;l;%o@nd
ed s

an SBM are recorded; FIG 13 illustrates a detali tructure
of a cluster containing disc initialization infornation obtained
during disc initialization; FIG 14 illustrates a detailed

structure of _a cluster containi ng disc re-initialization information;
FIG 15 il uEG dbdisatesainalized DBMaresprterring taao@mbiadimens ofthe
embodi mMpRlseAf inlBifidaF esent invention; WO 2004/ 081926PCT/ KR2004/ 000503
FIG. 17 is a block diagram of a recording apparatus according to an embodiment
of the present invention; and
FIG. 18 is a flowchart fllustrating @ method of managing a data area of a write

once disc, according to an embodiment of the present invention.

Best mode for carrying out the Invention

Reference will now be made in detail to the 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 beiow to explain the present invention by referring to the figures.

FIG. 1A llustrates a structure of a write once disc (hereinafter referred to as
the ‘disc’) according to an embodiment of the present invention that is a single record
layer disc having a record layer L0. 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 LOand 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
L1710 the lead-out zone at the inner part.  Spare areas are allocated to the first and

second record layers L0 and L7, respectively.
6



FIG 16 illustrates a finalized SBM area according to an enbodi nent

of the present invention; FIG 17 is a block diagramof a
recordi ng apparatus according to an enbodi nent of the present
i nvention; and FIG 18 is a flowhart illustrating a nmethod of

managi ng awdababsa of a wite once disc, according j@RhosaRgs ment
of the present invention. Best node for carrying out the Invention

Reference will now be made in detail to the enbodi nents of the
present invention, exanples of which are illustrated in the
acconpanyi ng draw ngs, wherein |like reference nunerals refer to the

like el enents F'n'%ﬁahe@fmenm@e EPAI8 dronsrAre PEpsent Balwerp dep lsardmzene and
expl ai niHhePHEGERE BRY BBl thY o{;eefr 8Fdd eﬂﬁ! e u%@ﬁdét'a %«Fk]aes However, the

FIG 1A i1llustrates a structure of a wite once disc erei nafter
r ef er r egogitongsandiwimbsrs of ppate @oras atg neblinaitecenbodi ment of the present
invention that is a single record |layer disc having a record |ayer

LO. The disc iingdizaesn @fé&@g'abébraiﬂ@%th% satent MveRtio il vl §8deQYibed.
zone. The lead-in zone is located in an inner part of the disc and

t he | eadPi§ainitadigatiqnsis Eguraiamanireser ddlﬂ?ﬁéﬂfloﬂé*ﬁﬂt igpeferanad wier torhee ofa a
area i sqREeSRBle GRIWRSH, m@m#a%%gbr&ﬁgﬁq@aﬁm}s #}%%Té’%a%Qﬂ/ﬁﬁﬁg% s

divided Iinto a user dat’a area and re area e spare area
pr edet epradatadmyiedearea af therilisd, #ftﬂmwa@ém ﬂmemdlog/remedmm@amaéatus to

FI G 1B ddoh ﬁéé ) @%%%réﬁ s?tﬁiét&]%t +rﬁe %f&ﬂm‘é‘ﬂbﬁ sb&éif?éde%ﬂué}{&r argé§ % dﬁ‘aé{ 'ng

two record ers
out er asparearen, slewhshtda&h Irggérdmg@ﬁcfdeﬁentmnagamenbwmg af t he first

nd a1 ERR ekl AeEE Hhen (A Grer M ror B e ol BbH 1657 e
second dataarea, amgdespetifies the pasitionaef th&aareas dlidciatedl thlilee datagirea.r dtdisd
| ayer di cond rd.|l ayer

c .of.. Fl 1 the |e [ ec
LYPL S RBuftion oo, bF- bRt fREalind MR BB ARR HERRLE. # MY
is, t ge (rjedjosdsdfﬁ&r ﬁ][e &ip@mﬁieﬂilﬁaﬂogaﬁie rpairhmgﬁiﬁ'ﬁ))duqfingvhpm?atﬂlatlsi?a;mr?le of
recorde start romt eaa- | one at tpe, |l er art,. o t
or ot O Cndidia th BreseB% Bus paShiis afPedin Wy BB ol dteSttpimihene
outer auss da shecsrae®add deeRiity hadeia ik whidh thb@séle@aia Qo beoBeodbdt he
inner part. Spare areas are allocated to the first and second record

layers LO and I—l‘eréma@esrpecﬁo%me&s oq ISC m W lzlc/:hog %Ba?r@%%ré %o s%od%/feoc 0503
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) DMA T and
DMAZ, 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 to 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 [onger time will be spent preparing the recording or

reproducing of the data after loading the disc. To sclve this and/or other problems, the
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In this enbodi ment, the spare areas are present between the | ead-in
zone and the user data area and between the outer area and the user
data area. However, the positions and nunbers of spare areas are not
limted. Initialization of a disc according to the present
invention WhhhosRWseoe described. Disc initialization psyRrRhdebsgd Nary
record operation that is perfornmed prior to use of a disc. Mre
specifically, information regarding the structure of a data area is
witten to a predeterm ned area of the disc, thereby enabling a
recordi ng/ reproduci ng apparatus to recogni ze the data area structure.
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the user data 1s to be recor el nafter,” enbodi nent s
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fo F o 1ol RrdtaBER AL O oty B 580 bR Mo BRIt
Areas ( DbligpiliDMXlinfemrdafdvd2, a recording condition test area, a
Tenporary Disc Defect Structure (TDDS) area, a Tenporary DeFect List
(TDFL) area, : i i | i f ion
ar ea, P BERDinn SR A SRR 8 s Sfafiont Bab HRFRM
recor di ngplaeginentundthod samdethas, dss TDRE speditesdimayeaeie. od defactveapipar aftthe
reads !'Hi riWhéc%na éé@&] ch%?ghéi%ré ggerﬂ /a%a ﬁa&gﬂ%ﬁ%é?fzo?%% éé)chtiVﬁ
det er mi ne "how 10 Tahage e'di'sC and performa read/write operatfon.
Ther ef oregea.i fThehEDREINther sfediftes vhether e defectivecarealexa singletteféatiad- i n
£one R R bR A o0 SIS HPu : HERSED PR aBeSRE
di sc. TaheoldM@s twiiish Bricfoanatidrheanpgiedptrer®DFL, kpecif¥2 the recording position of
2004/ 0%&2@5 / KR2004/ 000503 present invention proposes tenporary
manage t ormati on containing a TDDS and a TDFL, the tenporary
managenent i nformation being recorded in a TDFL or a TDDS f or ned,
separ at ed f r orfThehead-Gazbrieninziodes fedhace bihendpg&8M)wtrea thae contains bit magf
no nore .d'ata wi | | bgj. recorded on.the qi SC .t‘lhe r{[‘ecor di I?Fgr/?regr%duci ng
appar at ¢ OHEELTQEZ%" @jfi%%f?f&? 38}%“%? F‘ﬁgi-véﬂ*’&?? %f_eugét ; %%NZ DFL and
ar eets aftbzas def ect managenent information in e :
Through the disc finalization, only the nost recently recorded TDFL
and TDDS are i to the .. Accor di ngl he
Fecor di ngl  epr DR AGrHBEREES S AR AP 2 tars 9P 551 on
rapidly by reading only the nost recently updated information from
the DVA. | n t Hinghis asdodinentdibksparemnagttand #2 efeforeed et thesstait ané end n
?mPlolrJ;rglto:f %ﬁn'e Qatta %lr'eea"fl?esptegf‘?&e?f Yor 4'&3<53Me1é dfs@ %efe%k h%%'aéé%gnt% 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 fo perform disc defect management using the

recording/reproducing apparatus and instructs the recording/reproducing apparatus to
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D sc defect managenent according to this enbodi nent uses the |inear
repl acenent nethod, and thus, the TDFL specifies an area, i.e., a
defective area, of the disc in which a defect occurs, and a

repl acenent area that substitutes for the defective area. The TDFL

further speghidigsopphet her the defective area is a si %ﬁﬁﬁg%ﬁye
cluster, or a continuous defective cluster in which a series o

defects occur physically. The TDDS, which is information managing the
TDFL, specifies the recording position of the TDFL. The

| ead-in zone includes the space bhit map area that contains bit
map i nf GHPRA® SPATE ERATINRydatn aéﬁ@eﬁﬂ%@ﬁ?@iwrﬁgm@aﬁlag apparatug glfosiesthen

regar di Bard 4 eﬁl@é@#f 8hRe ﬁg%@ b%d@f&%neﬁ%%%f%@@atb%ﬁ éc‘l%eninétﬁﬁé%tﬂﬁﬂﬁ

#1 and user his e t he spare
ar eas #@nd@tﬂﬂwzdaia @rdeor fben athe reeordingireprasicbingiappsfotul sectidaiamerea,

respect iy H&éa\(lon@%&n?artfbﬂs\% Wﬁ%&ﬁé&ﬁ&@&@&@ﬂ%@@@@&éa@ PELILITR

,using a recor e fo uci ng apparatu nitializa
The | eadirsbatusten wéa TﬂﬂcDE‘ud@@ Dihs a3 allodatioh lafaxdmetmemaarseaslfy M eirea of

user d .exl.géjgﬁ)cgfégps?af'é) 5f0.g! gﬁ %\ngque clg s%ﬂlﬁi_.? glgrf gltl? ﬁé 288505 of the spare

recor di Feproduci ng apparatus and Tns

recor di mggasepir a2 age dgipaniacd) Soit exanpléhen the spare areas #1 and #2 are

2004/ 08%3%%1 oPr%T lt%%%ﬁaon%ogndsof the data area, respectively, the recording/reproducing
apparatus can recognize the allocation of the spare areas #1 and #2 and the position

and size of each spare area based on information regarding the spare area sizes.

When the stariing and ending addresses of the spare areas #1 and #2 are not
predetermined, the starting and ending addresses are determined and recorded or the
information regarding sizes of the spare areas #1 and #2 is recorded in the first cluster
of the TDDS area.

In this embodiment, the area allocation information is recorded in the TDDS

area but can be recorded in 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.



all ocate spare areas in a data area, the recording/reproducing
apparatus allocates the spare areas #1 and #2 to predeterm ned
portions of the data area, e.g., at the start and end of the data
area. Then, the recording/reproduci ng apparatus records area

al | ocat i ong i on, which indicates the allocati Okrdb re
areas #l1 gﬁgagg?ﬂ?% a first cluster of a TDDS area. The areJés]il(?“OF%R?I
allocation information may specify the sizes of the allocated spare
areas #1 and #2. |f starting and endi ng addresses of the spare areas
#1 and #2 are determ ned, for exanple, when the spare areas #1 and #2

are posi ti oned\SRreyiRdsly mantionad itdn gossible fechenog the stctiregidhe detalaea
the recgy %-Wﬂ(aﬁiﬁﬁ%%gibg gnaeg@étmgttﬁe Gty IREAEN iﬁﬁarﬁqaﬁ‘orﬁ'ebaﬁ ﬁghggree%f

the sparé areas #1 al and the position and size of eac

ar ea baskeragan imipronatignives reegdedimigetidS pad datarves recorded on the disc
When t hauﬁeg?j{hbgﬂg\!i@u@d@@ﬂ"iﬂéﬂzﬁg .reﬁrts%ﬁ“g%itiédagﬁtﬁp\gfg%e%t%?‘ﬁeéic}ibg&%iﬁz
are not predeteérmned, the starting and ending addr€sSes are
det er mi raferennelio BlSbrided or the information regarding sizes of the
spare areas #1 and #2 is recorded in the first cluster of the TDDS

area. | ' i i Li tion is
recorded in t%%@ aS(r\%}ng8 u"?agg u'?ﬁ?é@%@%@%%@n@?ﬁgﬁggﬁg.
After resordingiepprodcingepnairatus awd ifernafiar wiltheoacorded frethilig. clnubiser

of the Lt o i A t )
orea, 1 e ras BB R AIAeoBe o eSDrts HEh e iR IR A
first ceustiédscdhalizadiol BD®tdethotjesfoBBb.area with 1 and recording bits

corresponding to the positions of the other clusters as 0. | f

the user does yiokyRs! 4 f hAuBRIdic! el i GG TRIRIGHAM,LISI o the

recording/rep cl ng appara e recordl ng/ reproducrng appar at us
r ecor ds refedusiregpintdrinatian from & disowitiagi TAH)S albactoniiesiog alessaliohatiai zes of

A Cor e I, dehndB et tincapddlatl forlib ety HRESTs it oh L Pebayee

N el ool il ettt B
I rsS C . . .

bl 1 cor RIS e DBSTIEEILRRANE M Aot ot R drlife

recordedisth the first cluster of the SBMarea. WO
2004/ 081926PCT/ KR2004/ 000503 As previously nentioned, it is

possible to ¢ Struct , re-jnitial.lzing
t he di sc and E’Eggk IrWé?chﬁéfdzllsr%edéérfegitﬁia@%??@%ﬁt}%rﬁtﬁ%g?%o@m {F%FHO Yh%he
ar ea al bpgativewill nbiovepdricomedpibierapen altbedtiominfdrmaliDbRcardkddatiee VBBS

recorded on the disc duri th revious .di initialization. Dis
oottt Ps Seteated e BPPatetio BsE trAlsBnen, HerPl g Zon Slisten ™,
VWhen t hinfereeitiod fresn adiscneingi o e-witableditfoaeprodaciagappaiatussi ng t he
recordi ng/ reproduci ng apparatus, no information wll be recorded in

the TDDS arca 1€ T Banraten LGRS e DB srpEoRRlF i G P2t ot

bei ng penkeatoethnent of the present invention.

ATDDS 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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Meanwhil e, a re-witable disc does not include the TDDS, and thus,
reproducing information froma disc with a TDDS area contai ni ng area
allocation information, using a reproduci ng apparatus for re-witable
di scs is not possible because of inconpatible data structures. To

sol ve thi sy@pd4efioRt her problens, information recordqqnh&u&n%mggps
area is copied to a DVA when performng disc finalization on

di sc. In other words, if disc defect nmanagenent u3|ng the
recordi ng/ reproduci ng apparatus will not be perforned, the area
allocation informtjon recorded in the TDDS area is recorded in the
DVA prior to HWEISiIScanitialization whend wisy detpaminasyvhethnrcurrare arpagrill be

i nfor n'ab"&:'étefd il §|'b§%ilé'c;5dtt69 lrﬁorrn%*t% ':ﬁcﬁ&ltiﬁg(ﬁﬁéﬁsér%wé? hdin is
apparatu | ustrates a stricture e TDDS area

shown i FﬁGPF dgd ip th%@@@ﬁcﬁ%g TthQ THPSHB wiudesta TIDE Hﬁ?l‘qﬁlfl@s éimﬂt@rnvent i on.

Fecordi L@f@?ﬂ?"ﬁ'ﬁﬂﬁh R e A R

#1, ... ip@ g dreledprimatione>oBlDB infermationmegdridbgentmtispending TDBS, #eny,s

ot ety o8 AL R

pI ur aI | eyppafe arbagler 45 previdusht desciilsedh whasitios usertdoes noereguide disd defect

consi st i , . Asector s a si cal
bas: ¢ ulifeafm e R B R S Steirls s Siscsacs S aFeRgh Aing
di sc i ndatearez dhe eizes whepara avsasrtidetdeihaeeecotied hef(’a spare area will
be allocated or not, area allocation information indicating the

L L A S T R T

updat es cordaink énfaDESioH0egardsigtdetects odovrire in clata regardet Wy ridg Bvrecording

i nfornmation,. Siti: iLnf.o ardln oryespondi,ng TDEFL

an inf O%}%ﬁ@}lgﬁ%@g&%ﬁﬁ;{ﬁa& '{1%% C@'ég '5P% e%ﬁ%ﬁ%&'&é{eﬁ?& % c?r?f%r"?f&tl on
r egar di MPFLOEOSH1Z#201. . di sIrme eocbazamatedd the éﬂZJiFQuﬁ bkid dalsrcmfbbﬁatlon\/\hen

t he user_does ft uir sc_def.ect nmna e .

ocor o FrgPrie Bdleelsithibar g fetRibS bR nare dheia e Biesmbnding, dat 2
area, t hﬁ:o&:iuzg?spérfatl@pﬁlrlé redoedes] iff theaMOFE 2, &iedethyembiitRthgasrecBiding
Althouhac{etalle struycture of _.a T illustrated, a

TDFL #i © WPAS SRR RIYGISH “ﬁ@&é?&?%&ﬂgﬁ%"c fc?cnﬁépﬁr ng in data

recorded during a recording operation #i and information regarding
r epl acerrent s fFoB. 4 estcéea sBuctidessf thep8BM area shbivh $n FIG. 2#dccotding to an

#i-1 are lated in the d on nfor

Fegar ai AEoANECE S Bediesah bRiar  ogbp SARbS R RGeS B RIEy pusters
correspgmﬂem@1ssmpm@gn@oﬂpgnﬁhwmmgﬂ is recorded in the TDFL #i,
thereby minim zing a recording capaC|ty and enabllng ef ficient use of
a recording s

rates a t r.uc e
ot the. S ar BACE M olEes anSB hesdsl A 7L BL BT eR I oiS SHU
pr esent hésmee e SBN inmnsw iaforaatkepsurte@sn@drphlivraihdicyting the nuaiber sf and
each SBuMpc;i#altesls {So tﬁ-,%%‘ﬂ;\ﬁ'%, aafna\lzashon 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

i1



Each SBM #i includes an SBM header area and a bit map area. In the
SBM header area, SBMidentifier information, counter information
i ndi cating the nunber of updates to the SBM #i, and a finalization
flag are recorded. The finalization flag will be |later described.

The bit Py afegaesRNtains a bit map that indicates clyst
cont ai ni ng data a%g bl ank clusters with different bit va ugﬂélo?or?os

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 SBMarea. In the bit map of the SBM #0, a bit corresponding to
t he pos¢ftd BADSfand & bit serrespgsdiag to e resiian o8 heastciusisoae sxpEssEEWE a

100S ang dhdbits c%ﬁégﬁ:g{&@%'%ﬂe }&néinﬁﬂglfa%{getrét afs lorddiedliiihd, ©f uster are

expressé correspo remai ning clusters
are expressed with 0. ~ Accordingly, recording size information
regar di ng spafecadiagl, fesording SEpSfamatien mesrding spaesrepsiy e pPBdid ng

appar at Jgj.qh& Fb%kdiﬁgﬁeﬁmﬁap%ffa@w &Rk ﬁ?ez?rgggngf%@pm@&eay 8nd

positions or sizes o spare areas. ,
r ecor di dejemaipe tbueisiitpna pp sizes os alicsatedEpsreaetss aplsdl er ecogni zi ng an

area co : : - e
Sent 0 BpPetEp Rl Bnd Ml baRAE o Plapkd\Prech iy s Blfiinbl

FI G 2,dsia GDDS Hardogrea of DL diss barecartihgife S #0edica resording thedlD3 y

f or med d a TDDS, a TDFL, and an SBM are recorded therein in cluster
units, spectively. However, recording of the TDDS and the SBMis
not limted to these areas, that is, they nmay be recorded in

di fferent ar ebwsthe disc, showFinGg:1G52; 4 TUBSraseas BDEL aest, ane apiSEM sieggire

d | a ' | Qwi '
erbod nafielip iy Bl e bOS A BORE o ol Bdhled PGS il At 2"
zone i natitsgespactivalye aHowewd, cdeolnitdhofdhd DD Saand! the SEBWlisana limdtedtaled.

recor ai NEFY Blebtal Ry TaB R A A BRERE T SO

recordi ng/reproduci ng apparatus to allocate spare areas, the
r ecor di ng/ r epF8s Gdllusjradgspm sty eigreaif acigie rosshiege atisaglowingamensgenagnt

the st a@ﬁﬁe%g 278 226 oRirdAb AnRibdiReM T AR SIbASNHBES  In this

respect
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 allacation 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.
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Then, the recording/reproduci ng apparatus records allocation

i nformation, 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,y@200h3.and an SBM are recorded in a cl ust o hhie, A

contains size information, i.e., area allocation infornation,
regardi ng each spare area and the SBM and the SBM contains a bit
map. WO 2004/ 081926PCT/ | CR2004/ 000503 After recording the

area allocation information in a first cluster of the TDDS + SBM
area, the bit Aigprecsedngtheamsp @lipeation irfommaioniing fistt clusterof thet TRPSS er
of the EBParba Y K Rip Roolifl Bt Rbrife hOKiid\6r (ROTH bRGR: BF b er
clusters as 0. FIG 7 illustrates a structure of a single
record S&pMpregiasc! arthbigiesthe pasitondaf theather clugtersragithg to an

enbodi ment of the present invention. In this enbodinent, a lead-in

zone incl udes T j - i jch
FAG, ?fi!Qé’tFa%éé/a@trﬁéluh@&%ﬁﬁ@@?e%&?ﬁag@é@%@h@%lﬁﬁwgﬁt n%rﬁ o

both a TDFL and a TDDS are recorded, and a di : _ .
SBM ar edaiarPrahi adsoBdichiodnsemaediment ofdhe Rresentinyeioandlndhissenagingent,

recor ded. 1Rt S T. T { . and
{he_di o& R zonSindifes FFempiiany 198K @h8os REM e (TOWA) Glesdh ghich
Si mi | ar bgthtaTPhk astiecd? M aresresholed, and #dEs & drivenidfobmatien 41 S&M area in
determ i f : i s g/ r j

appar at ALRLIFE oEE B8 bV RANAERGh o3 obe GhERicEag L IRAGE 6 TBrL
al | ocat eng JA0S anegasortied in alaluatenped thaf disc didsige inftrergtionlaed SBM are

recor di ?%03%3{@%3&%#& apparatus allocates spare areas #1 and #2 to

the sta the data area in predeterm ned sizes.
Next, the recording/reproduci ng apparatus records area allocation
i nformati on t Kamildanydbdhe esbpHimenits sivanri ior|G$. 2 ard § panseraictamings diswd

#2.in adramiercﬂna%é'e%gﬁ u%fngwfmz%lreproducing apparatus and instructs the
recording/reproducing apparatus to allocate spare areas to a data area of a disc.
Then, the recording/reproducing apparatus allocates spare areas #1 and #2 to the start
and end of the data area in predetermined sizes.

Next, the recording/reproducing apparaius 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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FIG 8 illustrates a detailed structure of the TDVA shown in FIG 7.
The TDMA consists of clusters in which disc defect nmanagenent
information is recorded. In each cluster, a TDDS and a TDFL are
recorded. The TDDS contains infornmation regarding positions of the

spare ar eggg 2dolifsibgaf or mati on being area allocation i gcﬁlﬂiﬁﬁdr;%h%ns

FIG 9 |IIustrates a detailed structure of the disc
information + SBM area shown in FIG 7, according to an enbodi nent of
the present invention. Each cluster contains disc & drive

information and SBM i nformati on. The SBMinformati on contains a bit
map. WO 200Mr@&h§a@6§@%’ddﬁﬂiﬂ@@?é@%§@l&s recordeﬁcl in élfl"l_%tvg\laéﬁﬁgﬁfé€gﬂflrjﬁdi ng
spare areas is recorded i irst cluster . a bit map
i ndi cat ¥4€Xpf P& Mg indicaiep b@? &gtﬂﬁtsc Usters Hgﬁ"?ﬂmd’gﬁﬂdtt%d'a? é‘(,d”&edrl ve

i nfor mhfc@maa@da&ww saaWithh dndbits Pt fe :feﬁfalrm@cmg@m Wwithg, cl usters
with O. FIG 10 illustrates a structure of asmgle record

| ayer disc al nt of dat area, acc to an

enbodi nent of ‘:F()F[:Aé%glli%g@%g V@H‘Erﬁéﬁa ‘?T@&O'ﬁ"’@yﬁlcgic @g’ﬂﬂgdl ng to the
enbodi npahagstesardf a%taa&@meacdohﬁngitcsm embblifaend Bf the prdint indehtittes a
TDVA #2 in a data area, |nadd|h9(§)I n a lead-in zone

The. Tovkalkeing discasoapinadd thes B daseribest pRaver s ol Hlel 0d

i nf or rmfhhaer SlUEES QTR #9irf A8aikldVEe #A a8H{iRTo REDRILH BIncLlchBGN 9bnd
disc froma recording/reproducing appar atusor during disc

initializatio e nf or, isr corded n the TDVA #2 in
operation uni Réem%‘gf %C?#%@Eﬁ@' ggo SFhechféih&? Wedatefy e the
oper at i Bfbrhatid® isteEord8d frSths MDA &h eﬁhél%éfrﬁﬂé SR dtiRg oG idise froh Bod i's
facilitated, In the verify-after-wite nmethod, data i s recaorded in

cl ust ereGRIHNG/TERFPAURBE apRRiEfiSed . O during dlscmi’f@lzquang upreise nfeemaiony
to a | egfatdidé®fine TOMAHZ B Serklith Uii¥RUNAg kHéﬂe&@r@lmg@f%té‘&ktH&inéd

difficult to frequently update infornmation. The nunber of necessary

i nf or melieEnt W@f@nmﬂ%@ Waitsjpahighya ugdwﬂﬁ@watmsowﬁc@ia&q i iy
the di sgef t hi
e dl tsﬁe \feﬂ? i V\?rﬁé:ﬁ‘{eﬂidalgé[i% R Pefﬂd?%e n%i?.@?err%lféfznd‘m@ﬁ‘{%wed ninis

case, g of the I nconpletel'y term nat ed when

power to the recor di ng/reprodum ng apparatus is interrupted due to an
unexpect ed acHiadEAMA isalgeaied enlyinkleatdn Fere hejeize AGihg WA i limited,

oper at i @s 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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To solve this and/or other problens, the disc of FIG 10 further
includes the TDVA #2 in the data area. The TDDS i s updated and
recorded in the TDVA #2 in units in which the verify-after-wite
nmethod is facilitated, thereby preparing for a failure in updating

t he TDDS ( interruption of the power supply.miﬁ [ 0
ejecting t e2 ?gbf:}%%fi nal defect information and state in opdﬁgéqsosn

regarding the disc are repeatedly recorded in both the TDVMAs #1 and
#2, thereby increasing the robustness of infornmation. The
reason for formng the TDVA #2 in the data area is that frequent
updat i nhard, thexTBMAs#1 Bmoit requited TDMAspaiowscand thes isferm@MA the laad-ibe
spaci ou e WO 2004/ 081926PCT/ KR2004/ 000503 hand, the
TDVA #129%9%6%%%%%%{@892'0 be spacious and thus is forned in the

| ead-in zone (or a |ead-out zone). | f a user does not desire
di sc defect ndfreagearsioes nst drpire disscdafeltimggnageredticsingaappar at us or

does no i | T _ ryanvant s

di sc de#eeccliz)fEﬂl %ﬁ%&@%ﬁ@yﬁ rﬁbé&{ H'Ie@c?eesc%%érﬁ ?%%?%gﬂ&fﬁﬁ%eg%@g‘r#a us

duri ng ditsmigihring bednveaits disg defest TDhMBgdRent Usingibe rdmrdihd/cepaddratingo t he
data area_and a || ion i nf i indicatjng, this infornmation
e Pecorahdafls o Hloganaatato, WETBRA L Wi ELIEAl0 T BB 4

st r uct uard afedt dilecdidvinfotmatiovindicating Bis itfhrmBedrekrec@déDinfh&TDMA #4
TDFL, a TDDS, and an SBM are recorded in the TDVA #1. Mbre

ifi Iy, th e r.ded jn. ter
Th0E S i R e lsR o 8Bfed Do IRt EORRIAR olBaf F L
i nt eger Regfepdtceto FiBamt, G TDAha TIINS, #& haSBiharesaomded irsthe TEMA#H1.as t he
TDVA #1,and its. detail.e i pt 1.0 il | be omitted. F 12
"D s - MRS shbiispl. b e TR, pS b Sl arp fscbfedbBustehplg Sl an
in E: g #% dnd the w;h}Flchs rbOrIar’d_e;cdl_inTmh@‘mﬂJm (aﬂ\é@rrfegeegmmdharm)‘.errgb?g
to specifies.the po i of .a recordi ng condjtion
Lost o TRfAds Gad aresrrsdrshuconishs TOMA T shi i b dedtiotan wikne
#2, a THRfted. SBM area for another record |ayer, and a TDDS + SBM ar ea
f or anot her TDMA.

FiG, 12 illustrates a detailed structure 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
tayer, and a TDDS + SBM area for ancther TDMA.

.{f 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 cotresponding 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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If the starting and endi ng addresses of each area of the disc are
determ ned, information regarding the sizes of spare areas #1 and #2
and TDVA #2 as their position information is sufficient. O herw se,
the position information is indicated with their starting and ending

addr esses w@hheeeRdi ng to each area of the disc. If ghaBhakoddss at
| east two record | ayers, an SBM for each record |ayer 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 ADWMAMR igrecarded as disd iritplizatitatiaformation. Réh &1is Cang, ttds thdarstesy

2004] 05 5GP RAB LI H o 6Es SrsuiRst H i Rt el Rilehifea "

initialization information. In this case, it is understood that
starting and é&véhifgsramipessese alfocatagiio dhedethaves and twdlisdisdmtialized by

determ : 1 . . .
arca aniPingees alobiEh hiorPBRiPpal RARaReTnELASRiE ind dricie AR
i nf or matielerared atayi bedéreanged by heirdidliziog theptisc ahe updatingtioe ereafallpbaticat a

area rra?/n(g%ﬁra%.hﬁnged by re-initializing the disc and updating the area

al | ocat IPo'rmation. FIG '"14 illustrates a detail ed

structure of a cluster TDDS + SBM #n+1 cont ai ni ng di sc
re-initializatAl@Gnl4 Hbsirates & datailewd suwctinepiaciiie TRAS + $BMdimat i on t hat

S8°cL " BanuiIAe Bl phERon AP RERAaE 18 AL Rp Bl O
ar ea #1spediiesTDbfani@, in thaisiees ofapareagreas #dmdd e rslpal BMariRds #dtoader in

sequent i all[#y% fﬁpr med in a data area, and defect information is
[

recor dedl aspare area #2 starting froma cluster with the

| argest address to a cluster with the smallest address. In this case,
di sc re-initi det uavssime thapthef spanedrendt 1o ffecTDMAH2y a wser data acm; dndihe

area be i thy r ge ata area
andt no SETear S Fo A Soqutnbal Pine e 361 50 Rlesk Potipil 15
recorded in the spare area #2 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 to 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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In other words, the disc re-initialization increases or decreases the
size of the spare area #2, thus enabling effective use of the

recordi ng area. Disc re-initialization information is
recorded in at |east one cluster TDDS + SBM bel onging to a TDVA #1 or
the TDVA #ge 2004081926 Hereinafter, an SBMthat is infogsmtd-85 000503
regarding a data recording area will be described in greater detail.
FIG 15 illustrates a structure of an SBM area according to an

enbodi mrent of the present invention Referring to FIG 15, SBMs #0

t hrough #n, [ cqording area information, are
recorded in \tN;gé’ E%'@%&%@” RS gﬁ? Hﬂﬁg(f?é'rﬁon taipingaMSEM fesqipicsraled
inacl *ﬁﬁél%\h&ﬁ fléi 3Rl dnipRBRS cdun®n Shd & bthna (EJ‘#‘JV(ﬁy%h 1nt§§eﬂﬂdnﬁ‘8tt6 ﬂ) Pt
in FlIGs. t hrou 9, SBM #i may be recorde together Wwth ot

i nfor naﬂﬂd&‘?‘tqstfeﬁorgﬁﬁlﬁaé?as owtlz@mx)m@mf WPW@HWS

Each SBM #1 provi des header information containing an SBM descri ptor,

a finalizationf ddi@g furnsr r@ﬂorﬂ@@@h@h@@iﬁﬂbﬁd dan@cardMd arBB hidfimatibni s an
integer fromO t i ndi cat es recordabl e areas of entire

t hat
 ecor di RIPIEEEaRAGHS e GhiEh Soriaing gnam B dosoing data recdting aregs,
further lsr@&@fai@&iaﬁ@ rédRaa. S Gn BIoAIRS o' RERALL A B Brek B AU ABer of

changes, each SBM #i, which contains a new bit map describing d
recor di Hges ifendata recosding Pseinfamatiorissndated. | n this case, the update
counter represents the nunber of tinmes the data recording area

i nformation i qpuRstahesttime when eadSBIMSH i’d‘?ex@raﬂaﬁ FRd\WaBea acdy RBM #i
I s generated and updated may be differen det er m ned depend| ng on a

pr ogr amAifigEnsly deterinines depeniiag 98/3 RIpeBaLBRTRYed b Fesorting/Iapvrdusing

af ter f%ﬁ@érﬁiuﬁg ﬂ@&v@vé%“affté}ereé’dr%ﬁ%g o%td’&’("th%fé%dﬂa HENESBRE: 9RREHat ed and
recor ded foreag ectli ngp e di's¢ fromthe recordi ng/reproduci ng
Cj

appar at ggnergted adiaserdg riegtinghide cigcdeonie respraingéregrasigcing
finali Z%ﬁpé}étugpt .

The finalization flag indicates whether the disc is finalized or not.

FIG. 16 illustrates a finalized SBM area according o 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
befare disc finalization is an SBM #n. If a finalization command is given from a host
such as a computer to a recording/reproducing apparatus, the recording/reproducing
apparatus indicates compietion 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



FIG 16 illustrates a finalized SBM area according to an enbodi nent

of the present invention. The finalization flag for a header of an
SBMis set to O and recorded together with other information.
Referring to FIG 16, an SBMrecorded right before disc finalization
i s an SBM wo.2004fo8m24 | nal i zati on command i s given fromearkashyaush as
a conputer to a recording/reproduci ng apparatus, the

recordi ng/ reproduci ng apparatus indicates conpletion of disc
finalization by changing a finalization flag anong infornation
regardlngthe SBM #n, which is |ast 't\JApdated fromQ to and

recor di 1§ faring tg@\}plymagggmqmed in the SB l'fav,tr@gbggaalgzaﬂpﬁgag 1 [s possuble

[ ecor di nelo&BrOAHE fh BRBALE biter (18 isRlrhalkAiEn BBk Bo LAy igohq! ecor ded
by recording data suc In an area next to an ‘area contai ni ng
the SBM #n having the finalization flag '1', thereby preventing

addi ti onal recdp @reegh ghidgachoiBly I#é'sd’?g%' dsd Is positioned in gEleagine of a

mai nt ai rballé‘greraeﬁ%éﬂ-lﬁ%oﬁéaér@j Qfeaﬁrtﬁut Qb%a@éh@fﬂq IN¥SBANGAGhd ¥BMe when
disc finalization is performed, based on an SBM havi ng the

finalization flag Even if reco ded on the finalized disc is
changed or newrREiE{reas %’&%ﬂ?ga{q@l Q?Pteﬁiltﬂéﬁ %%taée"’l/\li”ttﬁ%ﬁ?‘)‘f?erm ssi on,

det ect i ngmidiimehts JhiRain dah & WRSRRKEShAE bid e atriaeths rmn;&s gl dlléé‘été@ an@y
WO 2004/ 081926PCT/ KR2004/ 000503 referring to a cont ai ned

the SBMaia%s altpcated tothmdata rebarer ncigmitgd. %or;ﬁa@mnbﬁ @ acegapard a dat a
that is m\ﬂ%@{]ﬁn b%tﬁﬂﬂfﬂr%ﬂoédté@ dJ #ha 'a%ar%é“ beyis&sd '|'[>5D§%tr@é3%lﬁijan

An area I n whi IS recor | S p03|t|one I n at east
one of aSEi‘dt‘aeieaaﬁF@eﬁﬂOaaiB@é@a|’$ﬁdzl6r¥@ﬂeé{h’tﬂle@h0éaﬁnm'rﬁ%fﬁéb‘aﬁsméﬁbwfpfmﬁd

FIGs. 1A, rb%t%ﬁrea raiead-gﬁpﬁf areas and TDVAs are allocated to a
data area in % ove enbodi ments, but an area to which the spare

areas and the TDMAs are all ocat ed and areas allocated to the data

area are not |Aiaugh notshovexiipe dravingmmn Rirlearegioawmberfonsed inciied#a be
further gl)oc ﬂttﬁig c%?ee u%%sﬁ‘é@&s@‘lﬂéféct Fﬁaﬂ_ QR an SBMarea

are aIIocate to a -In zone 1 n the above odi nents but may be
formed iracerdigfraprapueing epparpbigdiieuiser aingates a spare arga HbwrytPaie eresiicwn

in the deamhaeee aarJQEhdgalrsc sg@gog% érR{éFﬁgBM‘aéﬁlﬁ‘scﬁBé@a%\%a The TOR.S

case, if a user eS|res ect nmnagenent usin
r ecor di nyay be posltieiatpeiyper tiedsad-imzongsand the sn&r@taarsa #1 shriveemhespae

a spare @ﬂg j'a(p%j 5!%;{3 S
descri be%égggt%g er%i%%é?%,bat%@@ﬂu Pf)tﬁgg&gi?%en ,ﬁ%ﬂ?eeeg:}p ?ﬁ%’gne
and t he dgtapecarsidhé Spatectres &h, amkbaipyaer ther grre dreail andig gadeadt area,
area, at the mddle of the user data area, between the user data area

and the spare AyeAd? dod0AotRIsIB Hscl difed RABOBAEAt Hanglifh @ | ead-out

ar ea,
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 TOFL 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.

Awrite 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



| f the user does not desire disc defect nanagenent using the

recordi ng/ reproduci ng apparatus, the allocation of spare areas is not
requi red. However, if the user records data in real tinme using disc
defect information obtained by scanning a disc, the TDFL area is
requi red twostmnsdiche di sc defect information. Theref perBKrIohgooTEL i S
all ocated during disc initialization. In the above

enbodi nents according to the present invention, managenent of spare
areas and recording of a bit nmap are described with respect to a
single HRRQ, @ disty&mphidfity EENENRBusddI® HRF 8%8Rkioh BY BY difcGiAPatfity, a
applied_to a dual record’layer disc. A'wite once disc,

accor di nEFLdeeardedineg ERPS 310a ift ¢aipd e TRMA piior bvinalisatian efdheidisect
managenent. However, if the disc is a re-witable disc, the disc

i ncludes a DM 18Ut7 HQeSIoBObiabRed &F’&re%pm'x\é%epﬂlﬁfcﬂgoép?faréué Scctrdih@Rl e

di sc recordi ng/reproduci ng apparatus is not c%ﬁ)abl e
r epr odu@nrhasivedioh ihedriesedtivmngan.a Refsuingite F1G b 18 WO

2004/ 08 ;&%ﬁcﬁ@@ﬁg&%@o&%@ﬁg& fudes a @c&h@g(rlg@@ﬂaghngwa c8 elgi 5,

caused. For a solution tot Isc conpati recor
a TDDS anéa& memeopl.ed to a TDVA prior to finalization of the disc.
FIG 17 is a block diagram of a recording/reproduci ng apparat us

according to i i i ) Cal
FIG 17, the 3’&8%?3‘?’%%2%‘? g%ggr@%gﬁﬁ?ﬁ?@%ﬁdﬂggﬁynﬂ reBékdb Qata

r ecor di Ag/Ardpt Hfuaraedingia the presend vedlianeandreags theadata fiomythg disc 100
Under Cﬂf‘&érﬁiftlﬂ%fa gﬁggw%%k%eﬁdawe recordi ng/ reproducing unit 1

records data on a according to the present invention and
reads the data fromthe disc 100 to veri%é t he accuracy of the
recorded dat a.The controllerfysagagasiaistaaren aidha giss 180dat\poathecogtrolgi

di sc 1086rfbns0a vEMHG-afBRWR hethod iIPRAAEE @ r@IridY odtilElisdvibd ; et hod
in which data is recorded on the disc 100 in predetermned units and

t he accaregjerainadianitsaad e dcaaey ¢fdhe srdordesiata isiearifed 1o detast ibarea of
the dis : f . e I £

recor ds%&elag(?f tﬁ%ta g@ggﬁtr%gtaddl ég%ét'logleﬁégpércggé*%wn% ér@g% Eﬂf% gcgﬁ)% Lég]f F?t?es
t he recondeeidigs 400 dnpredeierdised enitaandverdfiesfthe recotiesicused datarfodetesham

def ect i A t ; t List
derect SRl fe NeKi o0y R B JLLGLIER, CHGAL 3, BolaBps o RLoct L
posi t i offempotamneDafFec Lt hDFheardied demportexBisc Diefedt Shructord EDS) that

t enpor ar | stores. t d j . \\hen

e anoshtde Flbod bR T RE " Nrnt SR e oy et

t he contireotreated 2 DitcanddEDD8dn FidFhemory I DDBhem tree gmectettof tivd stekkdIDFL,

© 0 2 TSR hoRLSS pMHLARY 1o/t o CTRM Nor 2980408 o 571 8% ToDs
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 daia 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 dala area.
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Here, the disc 100 includes discs according to the aforenentioned
enbodi nents of the present invention. When a user decides to
perform di sc defect managenent using the recording apparatus such as
that shown in FIG 17 and instructs the recording apparatus to

al |l ocate swaned4a@siems in a data area, the recordi ng appeu/Rikisst/000503

al l ocates the spare areas, e.g., a spare area #1 and a spare area #2,
to predeterm ned portions of the data area of the disc, e.g., at the
start and end of the data area. WD 2004/081926PCT/ KR2004/ 000503
Then, the recqrdi ng/ reprqodugi ng,appar at us, records areq, al J ocati on .

| nf or mat i on,  RPRHIPRECYANEEERTHLICHY BoRATR R eforTh aresalocatamatonpgtiond
#2, i n ayHidh pliceled3h& Blication RS spdikearas£A1 ahll @0 afn Lfivst SiSenditd PODRBRY
specify sizes of the allocated spare areas #1 and #2. starting and

> al . ar e I
endi ng_ adff &aadllogptigminTUpigien AlEy Seesly SRS Qféh%_ﬁ@%&deﬁ?ﬁﬁfﬁétﬁasfﬁérand
exanpl e gowh ﬁ%térhﬁ‘% SRAERAIAG 888reldePitdnd SpAt @rdask i hanes ofd ddBniREA or
and end of the data area, respectively, the recordle,r;sgaappar atus can
recogni 2¥aMpie, WhED kA pRATE Greastel apkifbargasdioned ghtherstarhand and of thise
posi ti O'a%te?é!r@a,sfe%géct%pﬁ e ré&f?'&iﬁg%&ﬁ%id%]ca@ﬂ‘gcg&img%iﬂ%%nw the
i nformati on regar mg he spare area sizes. or thrs reason,
when t hepseareah§’ and #aredidrdscalbid pesiters and sines sidhesparccareas# | and #22
are not ' . ﬁ’ﬁlslﬁ ' ~pined and recorded or
the inf ot’%%‘f?@m%?g”g’f&bﬂ?ﬁg‘ l‘sagg'rgs 0 étsﬁée'%séggé gf;‘%%'eas #1 and #2 is
recorded in the first cluster of the TDDS. A net hod of
managi ng a datfordiie seasonawhies heusaiag and esdindiadgresppaptiha spaecweas #p
to an e ' : ' [ il ' with
Fof or enchiia TP noPlghingl A addhieul R Mgl i TolltREd bR
i |1 ustr anformgptionmegérdihgafizesenidhy sipre atkasd larsi#dis recarded inctha Gitst cluster
accor di i oliiggsenbodi ment of the present invention. Initialization
of the di is performed in response to user input before
recording user data on the disc 100 (operation 110). Next, an
i nstruction reymedhaskofinanasing aflstecega ofa disc gsinpearscoding apperateh of a
data ar : i | f. : ﬁ%‘yf L ired or
not is 1?&? 3%1%5{1 ?eag %?ﬁb%]cﬁgeitgﬁgfféo?rfég%ﬂéﬁﬁngﬁ]ﬁgﬂ 0S B%S%%?‘”g’t% gs% Etrg'uch as
a conputrefergropde ftGoHr7180)18.As previ ously nentioned, allocation of a
section, such as a spare area or a TDVA, of the data area for disc

et TONSOEIR 105 S AU L IR BN S 1 0

art. Alternatively, a recordi ng oduci ng atﬁglar Us ot |
host app&Pagenording txgrapmeodimegeokthaipieaent venter  inikalizatioreefdhe dise

section 4@f @ﬁ@ﬁcﬂﬂ{eﬁ iRr&dothd to Ltr%rﬁ{ézl}l?ﬁé‘fo?éjrecordén%user'ﬂ%ﬁ on fhrégdrisd; 100

controller controls the reco reproduci n nit Tto rec area
al | ocat i{operetidrot 1t | Naxt, ahinstiudenoegdrédmomistherallpbationt of |at ksst ore

cecton LAl 348 S D00 ) OE5LER Do qurd or ot

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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WO 20041081926PCT/ KR2004/ 000503 The area all ocation information may
specify a size of the at |east one portion for disc defect

managenent . Assum ng that, as shown in FIG 2, the at |east
one section for disc defect managenent includes a spare area #1 and a
spare ar eaw20W8iiozs starting position of the spare arepear/kiosamdonn
endi ng 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 capable of recognizing not only allocation of the spare
areas #L1.and #2 al.so t.heir | jon_and.sizes based only o

7t o B s glacat MR aps blovsPefhf B R0 R S 36l BRE et ot
Wien a uiefdct fe@ageaent; equi re di sc def ect managenment when using the
recordi ng apparatus and does not allocate the at |east one section,

such as a spar F th t ea_al l,ocatieon ,
Tt or mat Fon © oreRmrh Ay e o WEF R Ramgdtiad BRs ReORET! O deert 1
r ﬂ:or de_qlna'\rra_ga;rﬂneidel_lsdesﬂa rmdreaarea#d)fagd Ies paires a[reh@QDDS and a start_inngBitila)nQa
allocation informatjon,may he recorded,in a rmed in,at, | east
e of - 4 sidte prEEh 8 3P ol BERECT G ipe BoRteren e TR ookh IRt ter
100. Al ssart sndTéNdofitay dags sreeoedesttivaly.v Anithis Sass, epecaslirg)@paratos sl Gs.
3, 6, 8, a 1%. - Afterth<§in£ialization (%f tr}%ngis 100. i s
conpl et &@P#RJE PEIESPANARIREoRlY locqlipl e sRarsRIsRR|T %5 tisqjinelr
100 in qpetiad bAd skd8 basdiforl@6RNHbMGIIBARSIALMG th&YizES6PIhE shBR At #1
data on the disc 100 and perform di sc defect nanagenent.

Af ter oﬁ@ﬂ&?i on 130, the recording apparatus records the user data in
a user data area of the disc 100 and perforns disc defect nanagenent

using the spanghafi aasepaced fist rddaue diephstedtiranat@Blent when usingﬁvean
after disc initialization, re-i nIIg{I ?It:hzat on of the disc 100 all ows
changi ngeerdigg appaalusrandsioasiot glgeatethe at lrast pge gedion, gsh as a spare

Next, theedlictheldia bfed, &nd &vchiafbiatio infBrmiRRBONGEatINg tHE Size loN el at least
(operation 150). Then, a_command that instructs the structure of the

data ar &aefsctinn @i ieredesn apreseiimgiedarea shthgrdss18her et o i s i nput
fromthe 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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WO 2004/ 081926PCT/ KR2004/ 000503 Then, the controller 2
controls the recording/reproducing unit Ito record area allocation
information regarding the new areas in a predeterm ned area of the

di sc 100, thereby updating the area allocation information (operation
160) . wo 204482t i On, e.g., an SBM regardi ng ar eayKRmOL/@0IE NQ
data is recorded on the disc 100. Header information of the SBM
includes a finalization flag that represents whether nore data can be
recorded on a disc. V\hen the finalization flag is 1, a change in a

di sc recordi n st a heck and t i ginal data before the
change may be '?e% ee‘EP W@Fh%c%m %thﬁéﬁc%amgg EJ%HH‘F‘H% upip 1itp gecord area
final i zadliooatidn! iaf@rrbation regarding thetrR® ate& indogBdBRIMAIRY 4r83 BPthBQﬁJcOIrOW
di sc def ect ma% enent usi ng)ct he recordi ng apparatus, no data Is
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for disc defect managenent, which is stored in the TDVA and the spare
areas al | ocat &thrlRafhbfe, SRS RA 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 fo the present invention, the reproducing apparaius accesses a
predetermined area, e.g., a TDMA, which contains the last updated area allocation
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As descri bed above, according to the present invention, area
allocation information regarding a structure of a data area is
recorded on a wite once disc, thus allowi ng a recordi ng/reproduci ng
apparatus to recogni ze the data area structure. Therefore, allocating
areas, sucwoasisasompare area, for disc defect nanageneptT/RRNves00bdan an
area for storing user data, to the data area, enables efficient use
of the disc. Al so, after disc initialization, the structure
of the data area may be changed by updating the area allocation

ot " AR, €30 B B Bt o g
pr edet e reproddciag epparbtustubtaing drom mnwwpdaéu |ares alldvation information,

recordi ng/reproduci r at.us .qui, ckl cce a . desire tea, .The
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whet her midieigenieat.a Ahdargabedabovd, e dieen dhagestiontifcianss BetTOMA dad a
originally recorded before tne chaqggi t he change bg'n. occurred by
recor di e SRRIPEeHal  HREEHSSHINE FRPTOR o SpParatus [SgapaBlegtt camplaipy
enbodi Meaécyniing A Strit@easTthé AMBRIePPadtav B e BMatioMEredesr | bed,

it would be appreciated by those skilled in the art that changes may

be made rgprogiw;i. @Fﬁ%ﬁi”ﬁéﬁ refd ﬂ%ttﬁ“%'@ﬁéﬁsﬂ %}?P%ﬁlﬁf’ ﬁ@tapff(?rrﬂiﬁ %%Ctand
spi rit Qhardy@nieRY WHidHOB sidrb® irsHRRDVA aliiesdade dRfsnRbcatBd i Be gl MB
and their equivalents. CLAI M 1. A recording apparatus,
conpr i SiARA a recordi ng and/ or reproducing unit which
records data on or reads data 5 froma wite once disc; and a

control | er whighd&fbs®hbbovd)@céaingd e FEEMINVePRbRHIeS Bbdaibl t O
record area allocation information, which indi cates whet her at | east

one sectifefndondegairingsa eriyireoha datasarends mepiles e Mote endlivetust
managengbwing aafeeaﬂ%vr@?a%%gi)ﬁgfagg%gk 8 réothiretné ERRSreQktracth@mpor ary

def ect managéenent aréa ,
Thereiore, allocating areas, such as a spare area, for disc defect management other

than an area for storing user data, to the data area, enables efficient use of the disc.

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 io check whether there is a change in a disc recording state and detect data
originally recorded before the change, the change being occurrad 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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10 in a predeterm ned area of the disc, wherein the TDDS conpri ses
position information of- a tenporary defect list (TDFL), and the TDDS
and the TDFL are recorded in a defect nmanagenent area (DMA).

2. The apparatus of claim1l, wherein the area allocation infornmation
15 includes information specifying a size of the at |east one
section. 3. An apparatus to record data and/or read data on a
write once disc, conprising: a reading unit which reads data fromthe
disc; and 20a controller which contrg| gpsde reading unit to read area
al l ocation information which indicates whether at | east one section
of a data area of the disc is allocated for disc defect managenent in

a tenporary dis ; r ;I;IIIBR of a tenporary defect
managenent ar ea‘%ﬁ%{;ﬁbwggﬁggiﬁégsp eg}e]?'erm' ned area of the disc,
wher ei n t he TDDS8 reesrgdingsaesl/qsaeprotiasing Bnit whishmatdrds defa an ¢reepds daty
defect Li Stfro?nTquPte oﬁ@?i%n@s and the TDFL are recorded in a

nt area :

def ect managene 4. The apparatus of claim 3,
wher ei n t he ar ea cahtrolatwhich corftreisntheirecordiogantfoe seprofumimgdiniobd record

speci fyi ng afed glfo%aggn §n c?nnaattio}a,e v%t%h ?n%ca%eesc\}vhé)tﬂ'er giqeast one section of a data
area of the disc is allocated for disc defect management in a temporary disc
defect structure (TDDS) of a temporary defect management area (TDMA) formed
10 in a predetermined area of the disc, wherein the TDDS comprises position
information of a temporary defect list {TDFL), and the TDDS and the TDFL are
recorded in a defect management area (DMA).

2. The apparatus of claim 1, wherein the area allocation information
15 includes information specifying a size of the at least one section.

3. An apparatus to record data andfor read data on a write once disc,
comprising:
a reading unit which reads data from the disc; and
20 a controller which controls the reading unit to read area allocation
information which indicates whether at least one section of a data area of the
disc is allocated for disc defect management in a temporary disc defect structure
(TDDS) of a temporary defect management area (TDMA) formed in a
predetermined area of the disc, wherein the TDDS comprises position
25 information of a temporary defect list (TDFL), and the TDDS and the TDFL are
recorded in a defect management area (DMA).

4. The apparatus of claim 3, wherein the area aliocation information

comprises information specifying a size of the at [east one section.
30
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