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WD 2004/ 097813 PCT/ KR2004/ 000929 METHCOD OF AND DRI VE

FOR RECORDI NG MEDI UM DEFECT MANAGEMENT, AND DEFECT
wORNAGER1IRECORDI NG MEDI UM Techni cal Field 5 TP@I/KR2004/000929

present invention relates to a defect managenent

VETHID Qfanb e Bk RERORBING EBROM AEFRE MRNAGEMENT,

particul ar | XND DEFEST MANAGEDURECORDWNGMEDIURDi ch a
primary tenporary defect mnmanagenent area and a

secondary tenporary defect nmanagenent area are
recorded on the recording nedium 10 Background Art

. nagement is the process of rewiting data
Mﬁ%&g@%@ a user data area of a disc in which a

defect exists tQ a new pprti f the user, dat.a ea, .

C hefgSSeiturtion RRteER b fedtimatiodfaght HeltfefYot 3 recording
medilfth €8 recdr@ing meganen ative M & reSEragRERRaIun ShérefdraditE dnore

using linear replacenent or slippin replacement. In

particulaslar tor @ getant managementaethoddn avhighea primamyitempgrary defect

def ect | i.s..repl '
margs Ty BiedeRe & secoiReBf fiptinsy BeREEbrRBematt Bea pre recorded
on t@técorditg medinni.he defect is slipped and the next user

data area having no defects is used. 20 Both |inear

repl acenent and slipping replacenent are, however,

applicable only to discs such as a DVD-RAM RW on
Backdgiioohdd¥t a can be repeatedly recorded and recording

can be performed using a random access nethod. In the

cabefadt managemerntds teagrotesy of WERNing tataasteratbihi @ user data area of

.(hereji nafter eferred to as “wi once cor di
a disgigahiph asRTachaHRG OB Pw ROl (g aee dali ares; tereby

kL i?%qg I detd@ci ties of these nedia

comgr@éé ‘{'@{% TLdesrggcfa:Ju?ge ftpgctive' def ect nmanagenent

is required, and many efforts have been nade to

delregenenay defectanacagemenige mentormedising bneatrrepacemsant or slipping

ropibGrBbet ndn e Eiee iate DSl AP BByl ere Bt i
repl@¢sd RitAROsptTe RAtR ardh M&Vihg YroaddfestsWr i Slipih esplabbment, the user

specifically, a recording nmediumdrive records data in _
data area with the defect is slipped and the next user data area having no defects is

used.

Both linear replacement and slipping replacement are, however, 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.

In the case of write once read many (WORM) storage media (hereinafter
referred to as "write once recording media”), data cannot be rewritten to the same
position since the recording capacities of these media are limited. Therefore, effective
defect management is required, and many efforts have been made to developing a
defect management method for write once recording media, using a recording medium

drive.

The defect management for write once recording media is performed using a

verify-after-write method. More specifically, a recording medium drive records data in
1
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t WD 2004/ 097813 PCT/ KR2004/ 000929 specified units on
a wite once recording nedium and then verifies the

WO emanoBMs data so as to detect the position 0OPCEKR2004/000929
portion of the mediumin which a defect exists. Next,

spe#1 Qeﬁl ﬂéft§ ﬁ g er {)%%F&%g@ﬁé zn%cﬁg%r %ﬁﬁletbgn t\/?ﬁfé@% «%/Perz:orded data
SO a@rt@@b@@ctahé" pﬁsmbnrof dedreioh of itisd mebiith)in Whidh defgedtandsts. Next,
the positions of 5 the area having the defect and the

the diivgr @rawasﬂh@@aias recosdesd in ’{h@t@’?'@ﬁ h?M@géhééjqfl%%'ﬂ@ spare area.
e 150 86 B8 Ay PAFRE (19201 PABBORIRA e positons o
the @rfeatﬁmnﬁ@')EHe dé?eet anditheneparerareé thdiltesmbsmmtetfbethma having

orar f ect na Struct
the JaleREpndrdzate s RBRB Palpe: BN eURME PRI AoR (16DS) specifying
the %#ﬁ Pésﬁ%ﬁf&ﬂfh %FLecolfﬁéscc%rhsutnahen%tf@ﬁ@q‘DFL and the TDDS is

lon In a Tenporary Managenent Area
callgdTaNBinpofranyHaefect Management &ucwreggTBMS)Jm when t he
anount of information stored in the nenory reaches a

PUREEE SRS sldies th RS NBE Lot HIRRTY R arfifeRores the
storddl irifSrrRatich ines TeMpdsaryEDefeon Ménég@mlehmf’eamﬁnmmtomthe write once

cannot be further is recorded thereon or a user does
recqndﬁng\medlumwhamth@ amad of infatraationestesed indihei mgmang reaches a

pre{e&%ﬁ]\ 9%# é jj'ﬂ ﬁl\qéqﬁ.ﬁﬁﬁgteg%@%rgé\g% c{%ﬁl @é:]o oDB@the write

oncé/bé‘(ﬁﬂéiﬂignheémﬁﬂ (DMA). The defect managenent performed
by the recording nmediumdrive on a wite once

recording nmediumis, however, abnormally discontinue
vmgheé(vrﬁéxﬂ?é\c% 859'[@“&1”’@9'”@03 f'ﬂ%l'zreé’c\%’ﬂ%x H@ %é%‘"lﬂh% f%rther

reco?&éd’ ﬂwér@ob S %rﬁééqto%%sqib? wWeht 38 rg%rded'ﬁatthéfé‘b'ﬁ aPuring the
or exanpl e power failure. For exanp

finalmmg)oﬂihegwmeobmne arcovdingayediumhe agTdDMS Ipsﬂ\}p recxindedi agthe TDMA is

prior rdi n a TDFL TDDS, which is created
COp'&GrtPﬁg g H4red @N@wi te once recording
medi um |naTDMA In this case, the TDVMsS will not be

SUFRB e ManBgErhert péidrimal by M@Fécbh@n@ﬁmé@iuﬁﬂéﬁ\/e on a write

recording mediumis 25 rel oaded into the recording
oncem@ttmdmgrmeélum isehoweyeo rdnognaly discoatiruedwppnya pewer supplied to

e e SRR e R At R Tl BlGhRas, o

exafApfeS l205wér @fluﬁehe Hdre@mpe, the recording medium drive may undergo a
power shortage prior to recording a TDFL or a TDDS, which is created during data
recording on the write once recording medium, in a TDMA. In this case, the TDMS will
not be successfully updated. Further, when the write once recording medium is
reloaded into the recording medium drive after restoration of a power supply, the drive
is not capable of checking whether the defect management has been abnormally

terminated or not.

Disclosure of the Invention

The present invention provides a defect management method for write once

recording media, during which abnormal termination of the defect management caused
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The present invention provides a defect managenent

nmet hod for wite once 30 recording nedia, during which
w@bovanymi3 t er mi nati on of the defect managenent PCEER2@4/000929

2 WD 2004/ 097813 PCT/ KR2004/ 000929 by an abnor nal

o oo By i A ST PR, S p e,

chedle@vi des a recordi ng medi um drive which enabl es an
easy check on abnormal term nation of defect
managenent caused by an unav0|dable 5 acci dent

pr 268 ArosanldnYeTsionAlS PEP\Ide B SCERTAING BERHLT 9ﬁ'vetwﬂlafg,§nables an
eas ”Eﬂ%%ﬂ;?)h pWBPrﬁQl tePRIHYHBR of (R g@% mEntd&]Rel by an unavoidable

: cause by an unav0| CC|dent can
accidani.| y checked. According to an aspect of the present
i nventi on, there is provided a defect io nanagenent

od f t I
 Thrmgesen vt As pridis bl ToRBRtaD b fe Sediln in which
abnét‘?nélﬂ@ﬁhi‘haﬁbiﬁ log d@fecﬁ‘ rAERRIREN dekeg by 'ﬁrﬂaﬂéﬁﬁﬂéble accident can
structure (TDMS) is open when updati ng of the TDMS

be dasily abeckatk TDMVS contai ning information regarding
tenporary defect nanagenent; updating the TDVS when

d | Sy: ' . . .
bl af ot e Bhe U el L i a ot
a1 s ot oA it s st

lnfO"EattQih’iBlaéﬁ@GC'f'% mt.arrwp%atatcaclﬁrﬁf@f temprannegfest management

44 ] 6 SOAR i PSS OIS, OIS comaring
infogiaatjl_cﬁarﬁgmgdldgttembbmw ddﬁectlmémg‘elhem uptiating therEDMSwhen data is
e updatjn e witing the fjrst sta
one GBIPB BRI IR i aFBa Ry SOTRSEmeri s 856 fiting second
statéﬁrﬁbﬁn%trgrffﬂﬁ.tsge&flggk’hﬁ%@” b cydle GERROTBMS & é!osed when the
command o ejecting the In ormatlon storage nedi um
updatingofithegT Db Sisatdmepleteshbect of the present invention,

there is provided a defect 25 rmnagement nmet hod for
stora

f ' hod |
o ThR e el N A TrBY Bt BursnoSield Piebé { fagmand of
opeAing4REATVSHdat®tyélaicr d Corffind dfvritihg data on or reading data from

the information storage medium.

The updating may include writing the first state information based on the updated
TDMS.

The second state information may be written in response to a command of

ejecting the information storage medium.

According to another aspect of the present invention, there is provided a defect
management method for an information storage medium, the method including:
writing first state information, which specifies that an update cycle of data is open, to an
area of the information storage medium when updating of the data begins during the
writing of data to or the reading data from the information storage medium; updating the

predetermined data, which is generated when data is one of written to and read from

3
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area of the information storage nedi um when updati ng
of the data begins during the witing of data to or

wo be4nemads ng data fromthe information stor agePOBEERRU4/000929
updating the predeterm ned data, which is gener at ed

the 3R5R0Gha s ruab A0bB e ioter B TPe B tprace medium:

and WRRingBecbYidWtatel infbrinatiod alvBichGpekficsthal thetupdate coclagst the data is
medi um and witing second state |nformat|on whi ch

close@etoi theeagea ieen the unstating of jlee infermatien ig-gomplgted.
closed, to the area when the updating of the
| PREEIRAG | RS ikt R Sholinf vl Eg provded s
drivéinttudieg: anplcitdp tigat enepotritestdata omnendfeadsi data fban a loaded
and reads data from a, | oad

inforRliaRSlomas Wbt 9 aconalier Daf v 18 HFRRdf wate first state
mfor’f‘ﬁétfd?\ WHieh s?é@lﬁ@s tHdi!faotbﬁﬁ{er& dFBECMaRA T%NSfeh%tr&&%Pe fTDMS)

enpor’ary ect managene structure
updateadyele s agesm in Bn aaea af twe mrforrn?élanﬁtoramt rrnedlum wwgmpdatlng of a

TONE SantRmBSiBato] feddraRo thRse Rt Bl MRt bagls: controls
the bl@k&@?o QbégﬂéﬁhquMSakﬁer‘i bataliDMVritidield eeread florthé irfflBrmation
to or read fromthe information storage medi um and

storagmmesliwn; Aad gookals the pigkupctoswiiterrecondistaterintarmatipBnwhich

snedfb ot SRETEINS oA e T P B e g o e
TDIWS?rﬁJb@rTnE[éte&he controller may control the pickup to

wite the first state information in the 15 area in
resgonse to either a command of opening the

updaecoayielier gay£onip] the piekiep Knteidne f‘l"ﬁbSt@EﬁﬁF\f‘é’If‘F%tfon in the
It
ored SRR o e ¥ oS I g e

writd/PeadTEdBmamdupdat ed during witing of data to or
readi ng of data fromthe information storage nmedi um

e ORI b T GRS e B el 3 o
areaebé?@d oR aPUPBHIEd TDNES Wérﬂ%eth'S“l% g'\@;ﬂgtéd)auﬁﬁ@ Wﬁﬁg of data to

diumor a  command of closing the updat e cycl
or rem'hmg df dagtat foormtthé linfarmoatien stisage mesfiumhe present
invention, there is provided a drive including: a

e Sy €A A o e
ares MM FésPchselte erhekrontmand o ejdoting thé #ifermafien swragd medium or a

command of closing the TDMS update cycle.

According to still another aspect of the present invention, there is provided a
drive including: a pickup that writes data to or reads data from a loaded information
storage medium; and a controller that: controls the pickup to write first state information,
which specifies that an update cycle of information is open, in an area of the
information storage medium when updating of the information begins during the writing
of the data to or the reading of the data from the information storage medium; controls
the pickup to update the predetermined data, which is generated when data is one of
written to and reading data from the information storage medium, by writing the

information on the information storage medium; and controls the pickup to write second
4
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whi ch specifies that an update cycle of information is

open, in an area of the information storage nmedi um
wobkma/ousdat i ng of the information begins duri NECT/R&2004/000929

witing of the data to or the reading of the data

statd frﬁ’é?rﬁﬁﬁ‘)ri Wfﬁéﬁ@bé ﬂe§’ér%f E]B MgléBﬂHﬁ?hﬁ}rn{ﬁﬁn is closed, in

pl ckup to update the pre eter
the @jeaevmszrethe/\lhredatdmefthe infoemafion B0completech t o and
readi ng data fromthe information storage nedium by

RS S A1 Bt o e RSP R RS mpyided o
infordQlidhCAd e MediufriRMME08829 lesd-# §réanfaQE§8?ftda@é‘ area, and a
whi ch specifies that the uPdate cycle of the

leadiqiit @re@torowhich a teysparary de qqh@mmmtmmrap(a&l\nagcontammg

oot ALISTRARO IR Ll ber k) OB 3 dae
mformamndegaaﬂng thd TDIVES aeweitten age upritite @ytleastatenafdtagion
ead-in area, a user data area, and a 5 | ead-out

specgyg@ W%th%ﬁhﬁluad@@rﬂélea@vhééws ifRegearetesest.r uct ur e

(TDMS) containing information regarding tenporary

defﬁ&frdmﬁ %&gﬁﬂérﬁk&qﬁhﬁdéﬁéﬁ{ Fﬁaﬁ%é%ﬁ} entt ﬂ{fB S#r‘? {'T DDS) and

regardi ng are witten he u ecce
a temp@rtar}mefem llsS(rTeDE [ )yanwpthet ED MSr updete wydiat siateymfdmm‘tlon is

the T i en or closed. The TDMS nay contain
Cont?'gﬁﬂdgg?s?%ﬁégct management information (TDDS) and 10
a tenmporary defect list (TDFL) and the TDVS update

CYAL IeaSt Gh& TDMARMERL be forhfed QR YSAdt®fhd &F thBQea—@@sﬁre%\t the user
| east one TDVA may be forned in at | east one of

datajasga,-qnd theclgadtond ang@,randjﬁneaﬂaw@aan@tim ThMS eadatsucycle state
h TDVS update cycle state
lnforﬁ{aﬁgnrﬁ&jg% %@5 Eﬁ'@%‘ in the TDVA. 15 According
to still another aspect of the present invention,

t hWeccordmgrtoatill dedttear aspetbothk rﬁéséﬁtqhﬁélﬁftldl‘ﬁdlhét@ is provided an
including informatjon related to and generated during
infortyation ter %Seda?(élum incluging, ifepmatian: retated 4o andganenatediduring

wrltlrigj&J @atétd?'trﬁaﬂ ﬂEQ{frWﬁ lq4B2hnd Eﬁﬁﬁfef {::)fcz Se{(;été' ﬁ’rq‘ghﬁatlon that

le of t for |on I'5 ope
specifiestarenp datearyctenof mbenfanrfnatloms open 30 cidsed| dhdhis Weitt¥Rtbased on

.anot her aspect of the present invention, there is
the"g%ﬂ@?ﬁ@& met hod of determ ning whether recording of

data was abnormally term nated on an information

f;ﬁcﬁﬁggﬁﬂg'yéﬂhﬁéﬁeﬁ @sBECtHITAE PRésehit filentibRCtHERE ROProvided a
method of determining whether recording of data was abnormally terminated on an
information storage medium due to an abnormal event. The method includes:
reading second state information that specifies that an update cycle of the TDMS is
closed, when updating of the TDMS is completed. First state information that specifies
that an update cycle of a temporary defect management structure (TDMS) is open is
written when the updating of the TDMS begins, the TDMS containing information
regarding temporary defect management. The TDMS is updated when data is one of

written to and read from the information storage medium.
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readi ng second state information that specifies that

an update cycle of the TDM5S is closed, when updating
wo@bkoothe7sTDMS is conpl eted. First state infor naPCDRRRVAD00929

specifies 25 that an update cycle of a tenporary

Qe A8 igHB AP b3 A PEN R d AP od s SRR hentli B set forth

in p&oH meﬂﬂé@npﬂéﬂwmkth followsegret, dh partf @ity ebyiods ffiewih the description,
managenent. The TDMS i s updated when data is one of

or mayihe leared hveractics aftBennveations or mat i on st or age
medi um 5 WD 2004/ 097813 PCT/ KR2004/ 000929 Addi ti onal
and/ or other aspects and advantages of the invention

M@%&L@Lﬁﬁéﬁ%ﬁ%&ﬁﬁﬂh 'De obvious fromthe
d ct f th
S o AP SR LT (i Wi
appm th Phbrer re@ﬁWﬁbéré&iﬁeé‘ﬁ‘bﬁ‘irﬁQﬁ)ﬂoﬂﬁnd @@sdrmﬁ%ﬂtdeHe

become apparent and nore readily appreciated
embbldunemtISetaﬂ@hl inwionjy nétien wih theraasbmpaayingndrewingsotwhich:
taken in conjunction with the acconpanyi ng draw ngs of
whiFKh: 1 ifuSiratesid datststatobsreafdasingletrecotdlagendf a vaitagnee

d | f t di edi un
recoa@ggﬁra@wﬁxﬁécgﬂr@ﬁ%ﬁﬁ&% S meRLOF RS RE N RYRTTO:
EG 5 FIIhéﬂﬂ%ﬁmﬁﬂﬁ)l@%ﬁ@bﬁa(&r@t%t& isformatigh ‘?e&ﬁrded in a

rmation re n a tenporary defect nanagenent
tem;amreay dmmarﬂgéma'ntiareaﬁ%&ﬁés an exanpl e of a data

oSG e b SRS o bt SRR T gl G
mari%@(eﬁf&rﬂ‘lﬁ"fgrrﬁﬁf&?ﬁmbsi)ge"em on a wite once
recordi ng medi um accor di ng to an enbodi nent of the

pr EKert isimbleskidiagram of a grive pgriaeming defepl merageagnien a write

onefedrrtF 4l o et b EPRb mvention:

deFRrG 5 isTRASEMBE BlodksdiBgFdm et dis Sidnth FIG.an

enbodi nent of the present invention; and 20 FI G IS
5 Flovifiustrates|siatesaf |ar1\gntﬁ> @r&eer@porde\mg@ﬁbw Qﬁawﬁw defect
e OIS L RA% A ImRE B B hventon: an

caFIGihg ofidwthart lllvgtratinga dﬁéetrmanagembht methdkforakeinformation

in detail to enbodi nents of_ the cf)resent i nyenti on,
storage medium, according to an embodiment of the present invention.

Best mode for carrying out the Invention

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

In this disclosure, defect management according to various embodiments of the
present invention is described with respect to a write once recording medium that is an
example of an information storage medium. However, it is to be understood that other

media may be used.
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25 exanples of which are illustrated in the
acconpanyi ng draw ngs, wherein |ike reference

wmeomngdsss refer to the |ike el ements throughoupCT/KR2004/000929
enbodi nents are described below to explain the

IOlr F-’$G i |IIU§M§st' PBakysthedtere d)fnegsitn ﬂ-;%of-d %ﬁ)é??eprlegeﬁt%'tlﬁn of a write

di scl osure, def ect manag enment ac varil ou
once mdmmgdwﬁn,ta@or@ngi@ﬂn embedrmemrh 0|f ¢hel pnbafnllentlon

ol P e B T f . o e
ared-mm\/a?lead dut §reb0 e eusad-is hefinchides Y d8fect H‘%‘P‘!‘aﬁeﬁﬂ%t area
6 WO 2004/ 097813 PCT/ KR2004/ 000929 FI G

ed.
(DMA)ﬁJsﬁrEAMés#% ajwfite @@ridm@rmte@t area Bspwgllaey T@@DDCBW@afect

t ing nedi um
MarsGRERE A8 (PONPY, Bt dfie BRFFBEAERNT vent on.
Referrlngto FIG 1, the wite once recording nmedi um

| nb1 ihesdata dreada spamy rea #1, dedpare airea #2a8Geeoh@af TOMA, and a

o5 TR O Tothe IO S0kareRe AN ] 03 SSNIA 4 are formed.

area a primary Tenporary Defect Managenent Area

(TiMf8neraN@ wHHtae rbbdiHPiealin ifduded DMK B8t @oes not include a

é
area, a spare area #1, a spare area #% a seconda
temrmm( DM (EDMAY ewhelesias HBMAsaare a‘dnimmmnylaﬂocmed to a wnte once

e A e ERORL e S ron e i medim.

but does not include a io tenporary DVA ( TDMA),
V\hHIbe@SpE&h@éllyarrﬁth@Cbhsbl &@Whté ShdOFioRd g%éd.wm tfata recording is

once recording nedium .in addition to
not a!lﬂwdd@tr%ppélﬁoawvheﬁe deiahas elready bRES recoideth  Thivsewhen

i SEAEH 8o/ SRR g 36 USRS i ot
recovding ea deﬁmdh@sneﬂiuaadeé)ﬁéHdsf lastyy essbrdddn défedMTﬁBrmatlon and

informati o ar di n a ne gener at ed defect needs
updatgs E’ée%?ﬂﬁégé%ctgfﬂff?ﬂﬁa 19 DY adﬂy iqnady reardingthedayyinigegerated defect

lnforﬂ?ag?oﬂqh?hé(\ﬁ s lF‘?ﬁ'ﬁ#% '%5?0&1; %%ddaﬁs Frt%;é VHRRTRELd on the

tes present defec of Ma
wntea@zcbet recmadilhg mexdiony it atriveint eflgfege ndomhatibrigé®thulates and
formation in a new cluster. For this reason, as data
becqrge%gye@tglf.ten recorded on the wite once recording
nmedi um the anpbunt of defect information accunul ates

andeaR@ANEBSNES SBMA. foﬁﬂe%ﬁﬁ%hb@ntnoﬂd“‘F@wﬁta@h@ﬁc@r&‘iﬁg medium
in a conventional rewitable recording medi um

has g small resetting ngp@@tyatﬂet DMA iscusaibfe as ansarbhén adicindefees

manéé‘er\%hf; ,?3 ;gle rmed Therefore, a TDMA whose recording capacity is larger

than the recording capacity of the DMA is additionally allocated to the write once

recording medium.

In the DMA, a temporary defect management structure (TDMS) lastly recorded in
the TDMA is recorded during finalizing of the write once recording medium. In this way,
the recording of data on a write once recording medium using a recording medium drive
is enabled and the time spent on initializing of the write once recording medium is
reduced.
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managenent is perfornmed. Therefore, a TDVA whose

recordi ng capacity is larger than the recording
w@eapaoyisy3 of the DMA is additionally all ocat edP¢ DKRR®4/000929

wite once recording nedium 25 In the DVA a

t efﬁ? i@'ﬁ' Zﬂ_leé ?ﬁé f%%{bﬁ%?‘?éwﬁ kug%b%(fes%yﬁégingﬁé% frofm a lead-in

areaidihea Wad-sutodrea drer@stermihinEHow o rhandde me/\l%)cordlhbmedlum and
recording of data on a wite once recordi ng nedi um

wrltejgaﬁagtowrrr@eé dgita ormetheuiecarding mediuan aJiheretere amidie amount of

oo R 2 5145708 o ER S B0 SRR

incrél'dmsL nidre dimez isngpenit on initiabizidg ro@thmcbommimg raegiiuocafier loading the
adlngqaldatafromaleadln rea or a |l ead-out are

recosfiA0 BT A FI RBAICNY Mgdii iNe. | “sRaphing Zordata
reco %ar ﬁ} 5’"Efl\ﬁAtlé’sﬂLfars?eﬂfqhQﬁtﬂg?tfdfi%@}aH}ﬁn% ST 4 WSC&?@@H Ua TDMA with

efore, as the anount ormation recorded in
a largeaeteming capadaty. or the | ead-out area of a recording
medium 5 increases, nore tine is spent on initializing

meBelirng i o, EBRa1HE ek Thrr BT BRdE ndd) thd Fomas, e, o
primaPAT DM AEné @eclldry TENASIRwhicthah&VONMS |§tre¢drdiaast A& mentioned
than that of searching for data recorded in a

abovg,tithe THVMGcgataias er tamppreapBerest LiskTdr i and tf—'mmamdefect

maqalagmvgngﬁrﬁ‘ gﬂ%ﬁorﬁgﬁﬁfﬁ ngT 3" seco&? eﬁlﬁ\%é’lt? Q\@San Larea having

a deffést aﬂa'\@spérd aeartiatls d\Summmedbeﬂwe ammavmgnmér B>Méct and the
cont ai ns Tenporary DeFect List (TDFL) and tenporary
TDDst“es%@ﬂ%mg@e@mmg positieatafdhe (Bhbs) . The TDFL

specifies the p03|t|ons of an area having a defect

an i i . .

hashﬁgﬁﬂﬂéecg'ﬁ? anadd%SlEiS h&%@?l&lgggﬁnﬁ%&'{s H]ﬁeé"ic? fhdicate whether
data isrecoiided m@mstersrthaf corstitibre whole récerdimi/Breaof thensrite once

recaRBBITEPAILEh i aHaTBAB INEA TS AHAADEA Dithat NECHRh s gpgordable

elthé'r Sddifi64 Sﬂltﬁ’éteﬁbneﬁ\ é’f:lu%fé? c‘é!htélﬁn rtﬁsmmsordl ng
i um |na itionto the T and the TDFL. The SBM

|s recordable either in an addltlonal cluster or in
cl lnslusiore oﬁtrm woog\dlahseTﬁDMlsmtm the datacaresfis opgonal dependlng on the

I.nto t ata a t
dec'a@aeﬂd 1'% % el e, TR s8R U Benpypgion of the
WEFUMA%%peﬁB@ onehBdecidioh bhe usBEbHaideveThahlifacturer, is to
enable the user/disc manufacturer to appropriately use the write once recording

medium.

The spare areas #1 and #2 are allocated to the data area during initializing of the
write once recording medium when defect management is performed using the

recording medium drive.

FIG. 2 illustrates an example of a data structure of information recorded in a
TDMA. Referring to FIG. 2, TDDSs and TDFLs are recorded in the TDMA in cluster
units. In the TDMA, an area in which the TDDS is recorded and an area in which the
TDFLs are recorded are not additionally divided, i.e., they are recorded in the same

space of the TDMA. Therefore, the respective TDDSs and TDFLs are recorded in at
8
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secondary TDVA depends on the decision of a user or a

drive manufacturer, is to enable the user/disc
wooveherstzir er to appropriately use the wite OPCEKR2004/000929

recording nedium The spare areas #1 and #2 are

leasphGefler ot e RiRaBf R ick el St oBoprail (Beard f are imegers

morésh@enformed using the recording nediumdrive. FIG 2
illustrates an exanple of a data structure of

information recorded in a TDVA. Referring to FIG 2, .

TODHz Bifestraesneexameledceaatarstiucdurershia TROS lysated in FIG. 2.
Ref«%@béft%g'é@a%gf gn aregairilsn%h%?ghgrt ?ﬁ@'réghéltg@lgg ar (ieééthe position of a
recaréalislederite voaditioh tedtateiaotted pysitionv oflad,DFL #i cortdeponalirgg to the

TOLS & WIG oEpieeUon BRBEaNRT. FEFMRIALP GoMBLGHIRINp g argber of
upd M%Wf@ﬁ%?tfﬁé@%@@%@é‘%@gg Heaf #2 %ﬁo@étéags zaNd ata area,

unit 1n the sequence in they are generate

C_flagdahd ap®ni.ntegers nore than 1). FIG 3 illustrates
an exanple of a data structure of a TDDS illustrated
in,Fl G

2. . .Referri to ElG -3, a T # (L. is .an "
| neSen S delile) Fagstilios tad s8R Pl baisis®hoy flag
repreS&MiritpiPlesstiate 6fea TOMS ubBBtd §fdle.ar €aflad hes @sirbedinetail later.
a TDFL #i corresponding to the TDDS #i, wite
protection information, an update count indicating

nufBeugh notplrwn iythendrawings. Accotdirg &9 thé%embosiﬁaeett ofthe present
. . . > . [ .
e arths g 1T e RO B e 3988 P s ekl P mecium of

a ption,
FIGst araials?cbmladé@unaijclﬁiublmseclbrcagiye;f Iof aewxﬂe?mbi regogdheg medium. In
state of a TDVS update cycle. C flag is described in
the deubleiregerddayer ofi thavga onge reredng %e@ngnd%wrwgg@,rea #0, a data

are86 %4t B8 duferdtes mggéﬁléhtigﬁy fd?ﬁ"eﬂriﬁsaeﬁ'r%t record layer from the
I nvention, areas forned 1h the 'single record layer o
innetr partvioithe outereparethareofigndeni auteprea# G a dater area #1 and an inner

i pcluded in a dquble record | ayer qf a ite once
areq Bt grasRgUARIAINIPIMRC In fSeaBRbTeard daver TTar Zhe dnerpart to the outer
partthéfedfonce recording medium an inner area #0, a data

15 area #0, and an outer area #0 are sequentially

formed in a first record layer fromthe inner part to

t hAceondéngly alefectiroaragemantacaerdingde thisembadimend of the present

. area.#1, .and an.inner. ar #1 are s nt.i,ally forne

nvefi83 i< BefiitetdE b & R Tkordies R BT i B ayer
A priHa§ TDMA of the second record layer is usable when a primary TDMA of the first
record layer is full of data, and a secondary TDMA of the second record layer is used
when a secondary TDMA of the first record layer is full of data.

FIG. 4 is a block diagram of a drive performing defect management on a write
once recording medium, according to an embodiment of the present invention.
Referring to FIG. 4, the apparatus includes a recording/reading unit 1, a controller 2,

and memory 3.

The recording/reading unit 1 writes data to a write once recording medium 4 that
is an information storage medium, and reads back the data from the write once disc 4

to verify the written data.
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part thereof. Accordingly, defect managenent according

to this enbodi nent of the present 20 invention is
w@eoohoymsebl e in a wite once recordi ng nedi um RCT/RR2004/000929

doubl e record layer. A primary TDVA of the second

F 1 Fide Con@lfin Pefath el fefeaiEii b 095 rBtarkif gn he writ

onceT%r@Iﬁgtd‘i@dlﬁﬁMm:@wfge@CFDMAWrﬁied &) thé%htevdm@ l’écordlng medium 4.
secondary TDVA of the first record layer is full of

data. FIG 4 is a block diagramof a _drive perform ng
deindbis emhag@ﬂmm thercantiglie ¢ Usgs %vﬁrgyﬁ@éwftﬁgnethod In which

data/TE Wri@ lfégoﬁéé %O@Jﬁ%‘?ﬁé@{?ﬁh n éﬁl&lﬁé@ﬁﬁﬁé and the written
inven |o err|ng to e apparatu

dataiis ekrified tcadetembadlangé oé tha wgtemmd:e ﬂecoadlngrnnedlum haying a defect.

Morefa ggggﬁ;‘:ﬂq[ t%%‘g‘ Fqglr@é:é rﬂg g.v@ aﬁ#azlg@ ﬂ}é erges(\g%%é (reescoq'glln% medium 4
in sdé&ffférd'(zrﬁltso Deffied BREWAREH USr @A thRASCtRACLrelal Y tHakite once disc 4

fromt wite once disc 4 30 to verify the witten
in whiah s defegitedisig4 209 Téde ATy R 00d/2000DDthardescribe the position of

e § 8RS 0 BEd e B OREE 05 488G T ena ToDS
in th?er %Bw ged|fitRe HATUML ioF the Blofed RiFOFEAISh réé@hémaélpredbfermmed
his enbodi ment, the controller 2 uses

Ieveiv the cqntacblteasrz wrifesdhestored informatien in the 'ﬁDM;’\ of thet writeopnce
opce recording medium4 in specified units
recogﬁﬁg @m'{]ten 5 data is verified to detect an area
of the write once recordi ng nedium4 having a defect.

VO 65, $Pie & detailed wlockhitagran obtheadrivid, whboiasn IRET 4 dehigh carries out
on the wite once recordi ng nedi um4 in sp ecified

defeghinadaggBIant PBS WHEE G4 (RS rAIBa MeRiten. @Goakliag o aR embodiment of

ne 4SBT ASEREALTS ol Rt ogh v s

picktifné Oosteisponding totthe rmcafdldgae'adglg et dlef £6G. 4 NeAtwrite lomce

ntroll.er stores . the cre TDF T
recofdiag Mwwﬁls IbRIBR A BRRICKSP 10ve Alsey B TTHROP keRe @ controller
radat rgl
O A st T 5490 ory

ampbﬁwe(AMl@):% ca sgrvioe2it, .landda system eontller @dtarelinstaliédc A memory 3 is

m of the drive, .sh i n 4, which carries
mcIu&iGSqnglgq é}f?teﬁhﬁ%@@?%cfﬁ\qﬁe\ﬁp r@'%fr%e recor di ng
medi um according to an enbodi nent of 1is the present
| NU@ARd QrertEQf[ﬁafréﬂcW the et (A 21, rdcBRrels el @ be rBBelided and a write

drive Tncludes a
command from a host (not shown). The system controller 25 initializes the write once
recording medium 4 required for the write operation. The DSP 22 receives the data to
be recorded from the PC I/F 21; error correction code (ECC) encodes the data by
incorporating additional data, such as parity for error correction, into the data; and
modulates the ECC encoded data using a specified method. The RF AMP 23 converts
the data output from the DSP 22 into an RF signal. The pickup 10 writes the RF signal
output from the RF AMP 23 to the write once recording medium 4. The servo 24
receives a servo control command from the system controller 25 and performs servo
control with respect to the pickup 10. Also, in order to perform defect management

during the write operation, the system controller 25 instructs the pickup 10 to read the
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pi ckup 10 corresponding to the recordi ng/reading unit
1 of FIG 4. Awite once recording nedium4 is

wo omdeolsint o t he pi ckup 10. Al so, the drive i neCT/ERS004/000929
controller 2 in which a PCI/F 21, a digital signal

coraRTEd B Beorgd AR 48 e (T meBBbED 3 temporary
manegétridnlt #dormaticanty thedwiite GHte recbrding meditifmes . syst em
controller 25 of the controller 2. During a wite

opratlon PC1/F 21 s, data to record
Pl ahen ety SemAaialBe A5 apies m'cmaﬁﬁ tofige a 1DMS,
contébfﬁﬁﬁ*i“b%‘éﬁ@' A FOFEwhithtis ?étlg%c ra8dWh 'at'F’DIW!F%o as to finalize the

recording medium4 require evvrlte oper'ati on.
writeTbreceD@fe 0Pding evnedives4 mhendauaet combandds @ivddor pradetérenined disc

. |PC |/ F 1%('%nerror gﬁ? rrection code (ECC) encodes the
fina lféﬁgac%ﬁfj' § ACFHIEH ng additional data, such as
parity for error correction, into the data; and

nogutiag aseb® i eRe e HRtA resbiVesa rRRICEIrhATANd from the host.
nmet hod. The RE AMP 23 converts the data output from

The shistepsrontol|eqt2d perfaumssdiga dnitialigasiopirequiped foripe read pperation.

The 55 é@bgﬁ‘fllu rﬁaﬁt@gta ltagmé% di tr@Wnt%?bﬁc% Fe'&Srch’ﬁé‘iﬁeociﬂﬁﬁ and

um4 he“servo recelves a S

obtaﬂ@@ﬁ@buﬁﬂmn@dlbamgh@ froMf ttieeriazenbeahd mfle&fecﬁfrdm the write once
perfornms servo_30 contrqgl with reg%:ect to, the pick

recomngm%umﬁ of ae Rk ampéifieeIcarvearts theeenrtigahsignal output from the
o O B PSR i By o 059 2
and BEB'\/KH@’ZQW\W@@EQI dfieort serf/o contrbke obtdined frooethecRErsigmal to the servo
24. 1ohe SRS e HRISSINOTBORH Bl dale. BReThe By pRkoding on the
demBBdidEy éa})d,: %Sgrlﬁftpufshﬁe%@(t%%'ﬁ‘cﬁeéé Hatd. eth?ésé%tiévﬁéﬁgrms servo

the pic to wite cont ai ning TDDS
conﬁrdman thetpickup $OI |asrespomsa:turtdjecservo aignB\Mdutpsid fram the RF amplifier 23

and e 2B rantol ¢ camimand odPub rofb e s¥ e e St 355" rRe PC I/F 21
sendd fi die?th rFQcéﬁQ@G’ 'fr"o'nﬁ’ﬂﬁe BSP 221d e I‘f(%t Dardg)ghet s?ﬁéﬁh controller 25

operati on, F 21 receives a read command from
maytihgtridshe plckhle ‘s@m @addofarmamoe reg&rding defect miinagement from the
initialization requir t he. read. opera The
wite Bt repbepiTian gt 4 0nadbe FORLBREHHRRR . "ThB st Gontroter 25
manages ik %o!@?)*stahﬂd@mb the r@bbﬁhrﬁ@/réﬁtﬂn?’bb@tﬁtﬁ)nan
a

optical sign fromthe | aser beamreflected fromthe
wite once recording nmedium4. The RF anplifier 23
cofiefed maraggineemetoshiar vaite poee reeprdingmegiawilinow be

desérﬂ)t% an RF signal, provides data nodul ated fromthe RF
Si gnal to the DSP 22,

The present invention introduces a consistency flag (hereinafter referred to as
‘C_flag’) that is information specifying a TDMS update cycle and the TDMS update
cycle states so as to determine whether defect management is abnormally discontinued

due to an abnormal event during recording data on an information storage medium.

FIG. 6 illustrates states of a write once recording medium on which defect
management is performed, according to an embodiment of the present invention.
Referring to FIG. 6, a TDMS describes two states of the write once recording medium: a

TDMS update cycle open state having C_flag =‘1’, and a TDMS update cycle closed
11
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and provides a servo signal, for servo control,

obtai ned fromthe RF signal to the servo 24. The DSP
wQ@200deymsadil at es t he nodul at ed data, perforns BEERO/KR2004/000929

encodi ng on the is denodul ated data, and outputs the

d 24 r
s R S5 THRS AR 2GR AR RIBY Ay Rses hocoraing to
the stategpof updated tTMEVBF wpém fi writeZshcearedoltding sreadiomde idaded into a
command out put frgmt e systemcontroller 25. The PC

fquf¢'P9m9d'§€h@§VQ Aed dhe &_flageniich is tharstate nfiepnation egarding an
t ]
upd T TOMESR ' g JHERENERRNS iat el dinoriliel 87 Sutht ad dPower
fallurmoagﬁthiufmg)usem ti2d revardieganediunmeand thusydefedt orandgement was
ur 8’ the r operation. The systemcontroller 25
ﬁ%% qrﬂgle | e system during the recording/reading
operatl on. A defect managenent nmethod for wite once
r eRfEHIRG tIFIGS. Widrld 6\ dBRct AfigeRftht nlétRolf8FRfte once
i nvention introduces a consistency fla fg (hereinafter
recqr@rherm@dilat aceydingsto aanothgr pmhasimest ¢ mrnfase@hnventlon will now

SRS 3T ¥R MR B Fol et BB € s o -

recdf@lﬁggﬁ@!@lmn Heve opyraton ¥0¥lithe MDMB updatelogclé Pedches a state 100.
abnor mal event duri n? recordi ng data on an information
=3

Thestateadd indivates thet datashas nag@rrm%sr@pm&%ﬁh%wmwece recording
ey FCAR TR 88 SR otRA RS oo REERERS oM upcae

cycle RYed state l'fm/lrﬁ%t)elflagﬁgowm@1 (8 laétly recbiidsl ihether TDRIS when data
two states of the wite once recordi ng nmedi u

a TDVB

has Begatrecerdedanshdefest managameny iscs4icss fu"_y_-p,ergﬁaleg theran.

update cycle closed 11 WO 2004/097813

quf/gggﬂ%/n%%%geﬁ?@é& &\Gnﬁﬂe%tg%ce retor Tﬁ@nﬁé"{‘ﬁ&ﬁ4 the

of -flag i's determ ne recor accor |ng
contrblers moerdsd, inpdastealudtemef a\riemary WAMAe Coflag = Q(amddnfogmatlon that

ﬁdlumlsladedlntoa recordi ng.mediumdrjve gnd . .. .. f
defqEh @BAATRE I PEHOMESR Fiire, BBd P ARUTGL M B ADifRo initializing o
the @vﬂte HH@@F&%ra— RYy®nedifim 4 Ct R8g # tetdrdem HRIEDOBAs Antioned

abnormal event “such as a power 5 failure occurred
abodeimithgefarencd ta REGBe2@ndidhig nmedi um and t hus def ect

rmnagemsnt was not normally conpleted. Referring to

ggcorfdé Eod %ﬁsggwggggﬁé%ﬁggﬂgﬁﬁ%\/b@&gﬂ%g fﬁo{ |sVY(ecE?ded and the

wnt@@’ﬁ@éi réeatting mebRinPacsRels 4 BieratlilOso thidt thenTBMBeipdate cycle is
descri bed in detail First, when a wite once

Openp éit R RANGerte & hest sommand @& @ccardingto a recording/reading operation
(operation 20) and the write once recording medium 4 enters the TDMS update cycle

open state.
Two cases where the TDMS update cycle is open are as follows:
Opening of the TDMS Update Cycle by a Host Command

When the write once recording medium 4 containing a final TDMS, more
specifically, a lastly recorded TDDS, having C_flag = 0 is loaded into the recording
medium drive, the controller 2 receives a command of opening the TDMS update cycle
from a host (not shown). Then, the controller 2 controls the recording/reading unit 1 to

12
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io recording mediumdrive (operation 10), the TDMS
update cycle reaches a state 100. The state 100

wo nalitosises t hat data has never been recorded oPCT/R®2004/000929
wite once recording nedium4, or indicates that the

ecol o DB A BB AR RSP PYBUE IR recored

the TEORA sl dsitd iidi€atE VG TUMS ubaiate ciiclé opearstatec oNnltils zade, the value
def ect managenent is successfully perforned therein

of C1flag changes hukothey ifomaatipn siaty aka TdH k Heesupt eh%rm.- Therefore,

n a
only & FEES PP Phhadd € S8 T Ror i . RERgstgh
informati on that defect managenent is perfornmed using
t h@peaing TONS bpdatenCyicleAecodling ty Recotding/reading eperation
the wite once recording nedium4. C flag is recorded

T o AR bl S0 Bl P wi

C_fIQQ“H ‘09%isGoddédirto thd Fedd?&iﬁg‘iﬁé’d@ﬁﬂdﬁ\ré?anﬁwéé&dﬁ@cﬁ reading of data
recording nedium4 enters a state 110, so that

is readyshedust sengs laervrltg/re@@@ﬁmmam(t;gpﬁ\%r@cpfﬂlag mgcﬂum drive and the

TR BRSOy o SR OB Bt e once
recordihgmiediim 4 DMBtREPTBIMS aKeds to beeipdated Qunﬁd_fth%d@&ﬁﬁg/readlng

where the TDMS update cycle is open are as follo
opergbieni the egntiailer ?mstr@!ﬁjépe'eeytd@/@adanwgtt 1derfesatd a TDDS with
WSy WOE 154 FEIRSBEgHERA0 e PRSI bl Byl TOMAso 0 o

indicEt®$he TOMBupdatd mleoﬂenstéteaded into the recording
medi um drive, the controller 2 receives a conmand of

ShEhe)TDMAdR SpORISBRRY 0 er boagembE Golli oncs or severaltmes or

ool GBS IR R Bnbuie Sq? VEUTRRH RO DS i updated o
inclutex€C_fT&y/B pasdtrecorded in tree TDMS.| astly recorded in the
TDMA so as to indicate the TDVS update cycl e open

ot ReRTarly, gbfRt rieGiscie o BoiBoS a fRUSTE dREREBREL when a

clusferes @Eférﬁhmed)f&i YortailPdefetit datiAg 'ﬁ@adﬁh%@i@@t@ﬂbhﬁmd WWrite once
recorded in a new cluster. 5 Opening TDMS Update Cycle

recomdiongrrdedigm 4. Recor di ng/ r eadi ng operati on \Wen the
wite once recording nmedium4 having a lastly recorded

TORRaH i stafe 11 3e fhe 1 ub BHE Tt Poddifiefi 16 861 Bhd the TDMS

update cycle is open, a recording/reading operation (operatlon 30) is performed and a
new TDMS is created and stored in the memory 3. For effective use of the TDMA, the
controller 2 preferably performs updating of the TDMS by recording the TDMS in the
TDMA only when the host gives a command of updating the TDMS (operation 50). At
this time, the TDMS is updated so that C_flag = 1 is included in the TDDS.

State 120 indicates a disc state, i.e., a TDMS update cycle open state having
C_flag = 1, in which the TDMS can be updated during the recording/reading operation
(operation 30). In state 120, when the host gives a command of updating the TDMS
(operation 50), the controller 2 updates the TDMS by including C_flag = 1 to the TDDS
and the TDMS update cycle reenters the state 100. |

13



10

15

20

25

30

is ready, the host sends a wite/read command to the
recording mediumdrive and the recording mediumdrive

w@eoohoy1ss3 t he recordi ng/ readi ng operati on on tPET/RRRG08/000929
once io recording nedium4. If the TDVS needs to be

Upﬁiﬂéﬁmedmmmub@ﬁef@@@ |§'diﬂz/né86hﬁ’ 'rr]&%)roer%%l naé bSﬁ‘lmér{beto open the

controller 2 controls the record g unit
TDM&Q ypdatescynisogiviantly the Haskgr acqordmgatqthetrea‘@mwosad]mg)nperat|on a

comb%élltoggt l@ﬁh%%&yonﬁgarggg é(}lé @e&iﬁgﬁ 4%@et%efﬁgo%rqe§hum drive

or agprahany af bl@slrfdmeVIE!DMSyumj‘étébyWé'légl\,@ht(t’o@@rélm [ Then, the
several tines or 1s after witing a predeterm ne

contigiten Rt Costtrolfathe resprding/seading UnitHetomersrd 8 TS véth €oflag = 0 in the

TDMéQCl HQ% %—fffggfg: 0 |&g{gﬁ%sgﬁén{h‘3 % d%cﬁ%%lqs;d When the
TDD& with mblﬂhgr#rﬁds véuded |rcthd;STIMA $hélwr@é Bhoe Getdrding medium 4
a.l_ defect durin readlng of data fromthe wite
ente%@@ S@&)PB‘#%% drred stade APPer the state 110 where
the value of C flag is recorded to be 1 and the TDMVS
upeeehetdiged 8 cORfRandtd @@Qéq‘hé‘q/D”l\ﬁ§QJd_?d%k%E'f6I@tréfh%{ than a

(operation 30) is perforned and a
comapagddo @jeat the wriie omeavegordingrmediind d¢ the/ EDUS: upﬁatdweycle enters

e 0 551 500N BhF T TRt e LR g e ot g

a coitii®ihd f2fej B@ﬁmeghm%sorﬁ:ecl‘é%ﬁﬂﬁg Prfedlmalt 'tﬂS writ€ oh ecordlng
(operatlon 50). At 25 this tine, IS upda

mediyd drigelected figm:-the resordiag ampnnrdrtwee(opemlorsmx e 120
indicates a disc state, i.e., a TDVS update cycl e open

e Je8E 80, ol 108 s AR o M ronce recorang

medn(uupértlﬁel contier 2Icm)n$rfo&t thelrédordiireddivg 0ARto %étﬁa data such as
conmand of fu%dat ing the TDMS (operation 50%-;1
"fih” bod VAR ofxhgplddMAs thefeby prayesjing necergingo auaagueh ps a TDMS

that B 75000, R on A EROR T HETRRMENS) Govozo A ter

the TDVS update cycle is opened in response to a
co‘\ammedtione@ pbove hacchibiliBg up disis eenmbmdlmegut méthebwretsbat invention,

t di rea er ation,
C._ne i, Hoickies biatateS oh e PEES bhddler SEla dinghedddvs update cycle
operf $tat8 AMEtHETOME DPdaRA B é'lbbé‘& stdié, i r@?ﬂiﬂ%@qn%e TOMS.
cl osing the TDVS update cycle is given (operation
Thergiose, it isheossiljete cbetlewhethesr abrortiat event, such as a power shortage

in thé ?(%:%r ﬂllnaﬂéég‘ ad| éJ ndctcu}reh%urrﬁaotfs% gf tgtta)[\%/sr|t\émotnrg:ecrei:én%gng medium
4. If a power shortage in the recording medium drive occurred during the use of the
write once recording medium 4, the value of C_flag indicating that the TDMS update
cycle was open must be finally recorded in the TDMA.

The TDMS is repeatedly recorded to increase the reliability of data detection.
For instance, during updating of the TDMS, the TDMS is repeatedly recorded in
continuous clusters of the TDMA, or a new TDMS is recorded in a primary TDMA and a
copy of the new TDMS is recorded in a secondary TDMA.

Until now, defect management according to an embodiment of the present

invention has been described with respect to a write once recording medium. However,
14
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TDVA. Here, Cflag = 0 indicates that the TDMS update
cycle is closed. Wen the TDDS with Cflag =0 is
W(Dmimbin the TDMA, the wite once recordi NECTIE®20047000929
enters the TDMS update cycle closed state 130. |If

the t&@% oR 8ok Ehef 4268 Heslfinfe? Whic] e dRet fkRpGement accoraing

to thegsreséhtrigvertibnucantbe tpeefofabl isi potlimitey ¢b ehis ty s ef n'tehI&Jm That is,
state 130 and returns back to the state 100. In

defest me@agsmengfRiAn iMoTRAtionstorage raeémaar&%msjteéhe Present
invelfior QNJHEH %sé?%ﬂﬂ?ﬁd}@e W&blﬁﬂd‘l(a/cgé@ta‘ﬁg L 8rn‘?é‘tﬁﬁ1 is not limited to
recdrding  nediu

ecte romthe record
updatidj ofra IDIMS of apenitetdnme réﬁ@;rdui@ntdd@rst ate 130, |f a
user gives a corrmand of finalizing the wite once
troller, 2 control

r géor dlrﬁ@ppé ﬁﬂoﬂﬁ ﬁ{%rg is tafgagé.gg\, rg &"@WH’%?VW? g}l]cq\eas a power

faﬂufé"o@cdf@%@?ﬁ’th@frebbﬁil E%g‘l‘éd|L§r’ﬁerﬁ@%e@ér@‘éqmdrﬁﬁtlbﬁc@&hﬁihﬂg generated
data, such as a that contains a TDDS, T

related tama@mcqrwngm drtareadieg.emaileadad ifowmationcstoragengedium

periqdigalb| i ERDRTE oo A BERIFIRAIEREPRIHER. ([abisoe. suppl of

powér ® thetrBeortiMmidiilah@irivieds thterlptepieahdthat carfing o the information
DVS update cycle closed state, is recorded in the

is abmallwﬁaceﬂbm@ed i tAseprdipgdtpiancembogimeent tha@rasentdnvention, when

the |ﬁ€ogg{rag8 s%r’égg mégﬂlﬁ% BrefodiRGht St'ﬂgrrgégl%lr%% me%d\?m drive, the

occurre ddr

recovdihg enedic® drﬁ@(ﬂéﬁeﬂgm&dhembn&rmbfteﬂmm}% oftthetregerding of
the recordi ng medi umdrive occurred duri ng t he use of

informationy lteéeréwséOrfté@bwad%@ Gyste staterinfermation. ue of
C flag indicating that the TDVS update 25 cycle was

op Rfe {.{;Mﬁi T%

regle@a{?ei Iy re%ﬁoér}gglggyéﬁ@éreasdeﬁ?%ﬁ%e Ia rlnlgpfof 0 fofmation
storaze medé, ecconting td-an eémixadimeat ofitie prgsept:lm/engomf Tine defect
manggggiest ShopminE I GohE PaTomaG eBes e SRmIRal dTieshown in FIG.
4orB| wrémlaﬁ% aa@@keet nfa%z;eﬁfenft Pr?etn@m%rheubﬁ%%@ media

in a secondary T Until now, defect managenent
acccndmgrtdlatrgembodmnmttjbd |pne$&ntotnvetrﬂilenpm&©erdesqubed rwithoreference to
FIG§alz bg described with respect to a wite once

8P8i‘ng

medi um However, 14 WO 2004/097813
PCT/ KR2004/ 000929 t he type of an information storage

meEirgtNhA infofhation BRragé esddiume teasat inartiohB 100 Th@&ction 320, an
t he present i nvention can be perfornmed is not |limted

updatg ayelesoftspesifisrinfasmatien reladed tasdata recording or data reading is open.
In this embodiment, the information storage medium may be, by way of non-limiting

examples, an optical recording medium such as a digital versatile disc (DVD), or a hard

disc.

Also, the information related to data recording or data reading is information that
is generated on an information storage medium during recording or reading data and
needs to be later recorded on the information storage medium for data reading. For
instance, the data may be example, defect information regarding a data area of the

information storage medium. As previously mentioned, the defect information is
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def ect managenent for an information storage nmedi um
according to the present invention, which uses an

waipmabnersey/cl e and cycle state information, is POL/KR2004/000929
limted to 5 updating of a TDVS of a wite once

recov\ﬁ%cf d%ﬁ@)é\gﬁ S{D'ﬁﬁ%d ﬂ{é ﬁ'@e rse%g)?%ﬁm&‘ﬁpg} érlsﬁl z)l\ﬁ?grmed ona

rewrit&blr recohfing hh;anmmpordl ng rredl um drive records
i nformation, which is generated related to data

recor di ng or_ data readi oaded i nfor

st mtagseew@emmentpﬁﬁ W%%qyy@o?af the infeymatian '%Ea%w@eg as open
resp'bﬁ%@ 1 NHhRA HQS ﬁé 'u‘bﬂaaé E‘yél@ lof aGirfte/redH R)QJnYmQﬁ% given by a

power to the re |ng me drive is interrupte
hoste(ndt shawnkc dﬂmiuengerolt ls: toebé nfiderstnadbthat icenditinns wélopgning the

i scontinu ccor to an enbodi nent the present
Updgtﬁ\fé’ﬁ[] etvgn%lﬁerq f ormation storage mediumis
rel oaded into the recordi ng mediumdrive, the

I eFPAEtioNB TE AV HER the d;ﬁjéiétc?él@ dfaBe ikferralHien I§3d>pen the controller 2
term nation of the recording of information

by
contrels éhe regprdingfreadingupititl éo tsasiré updateccyale epaatstatg.infosmation in a

precatetifie} 3rSs bt BITERE rolRptdh Siada i, TRRZRERRTRycle state

inforpEtRm sFvifiedf thehstater (ﬁf&ﬁétupdmteaydlénsmﬁf@cdﬁéls@ncy flag If the
managenent. shown in FIG 7 is performble using,

valueed e onsistengy ifiae isHotlte vpdategycless gpes. Methelwaéw ef the
conﬁ%tgﬁgﬁﬁéggga %Hatg%w@qs seynf or mation storage

Jivent t he pr esent
i nvention w | I be descri bed vvlth reference to 20 FIGS.
4 pnaktibn 340, She cantrbltérdl ventrals tsé cecydingirdéading wnit 1 to record data
i n act In action 320, an wupdate cycle

| oa
on Oére@gget%ﬁrem. Pd?ﬁé’{“?Hﬂnrs rag8 Meduhat a recor di ng or

data reading is open. In this enbodinment, the

| NfrP4ERIN 950, 2hecaAfRONED BrEY tﬂéespé&flé’éﬁh‘lf&f‘natlon that needs to be
non-1imting exanpl es, an optical recording nmedi um

updatediwhenevedidgta sl regerdest on or teastfromvbe infermatipastorags medium.
disc. Also, the information related to data recording

o Byt R0 oo BB P 8 IBAGEE or e

mforfn%’mmg cdaifleRAor nsteds it i8 detednained in ecm:ﬂeaoqnattthe update cycle
i nformati on storage medi um for data readi ng.

is notreompleted. theedetech manpgement saptine rejeinsde aqtipﬁr:’i%)t thg information
crea:técg ?{Jgét%%@ il r%céfcfe% (?Tr:;9 Hﬁ@fg\rﬁ%étﬁ] °§t§Pz#deeoﬁ1eﬁ UPh 38 the update

r €Vi ous
cyclé @benrmamonfdrmatldaﬁ |5Wfb(:2ﬁ@dd er8al again. KR2004/ 000929

However, if it is determined that the update cycle is completed, the information
created in action 350 is recorded on the information storage medium and the update

cycle closed state information is recorded thereon again, in action 370.

When recording the update cycle state information in action 330 or action 370, it
is preferable that the update cycle state information is incorporated into the information
and the information is recorded on the information storage medium. If the update
cycle open state information is firstly recorded after the loading of the information
storage medium, the recorded information is compared with previously recorded

16
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recorded in a TDVS fornmed on a wite once recording

mediumor a DVA forned on a rewitable recording
woreditioisid n t hi s enbodi nent, the update cycl e PET/KR2004/000929

information is described as open response to a

o SRR P r R By o iyt SR EER fgryair
chaidedRomtaefidees cydla icloxeddithicdnforafatiopadithg uptdate cycle open state
update cycle may be differently set. In action 330,

inforfpation; ierapedde@ cycle of the information is open, the
controller 2 controls the recording/reading unit 1 to
regQr I ' j '
or g PN GoovE, erRifainds fiehMetdBigtB he dclosed
embiogithents oftthe ppelsart inyanitionerabies a récdrdingamniedium drive to easily
specifies the state of the, update cycle_using a .
perCEeRAaIa) (ETBEatGN Of FREOTIAD R PR AR M TAG Htespge medium
which! W8s c8uded bYanuniat Suel ak8ntefrupBSR of bbwieh8upply4s tRé recording
the consistency flag is O, the update cycle IS o
mediurosisive due taca powesfdlure hwhenthe inforaratncstatags mediwm is reloaded
. ecordinﬂérquiﬁ? unit 1 to record data on or read
into i teqordingMediLAT d¥fut i on st orage medium 15 In action
350, the controller 2 creates the specified

| NARROBGH afelhsthbodiftbnts of iR presdat iddeitieRYes beshahown and
recorded on or read fromthe information storage

deseribgiduthe preseat inventigais nehlimiteshta e disclosed eaiadiments.  Rather, it

i iy f.0 e

wou 6 ABEIA RGNS, 3 B PACITERGERTRA be e in i
embddihehhwithigutadepattind from thermrinoipsley bati epirittdiehe érfvention, the scope

managenent routine returns to action 330, the
of whighdp eefined bytbe claimseand thel @quialens. i s recorded on

the information storage nedium and the update cycle

open state information is recorded thereon again.

However, if it is determ ned that the update cycle is

conpleted, the information created in action 350 is

recorded on the information storage nedi um and the

update cycle closed state information is recorded

t hereon again, in action 370. 25 Wen recording the

update cycle state information in action 330 or action

370, it is preferable that the update cycle state

information is incorporated into the information and

the information is recorded on the information storage

medium |f the update cycle open state information is

firstly recorded after the |loading of the infornmation

storage nedium the recorded information is conpared

with previously recorded 16
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WO 2004/ 097813 PCT/ KR2004/ 000929 information and the
information, in which only the update cycle state
w0 ndoanymis on changes fromthe update cycl e cl PEEER2004/000929
state information to the update cycle open state
information, is recorded. As described above, defect
managenent according to the disclosed 5 enbodi nents of
the present invention enables a recording mediumdrive
to easily perceive abnornal EEAMSat i on of recordi ng
WhAl#H BaftRedty:i Nformation storage nedium which was
n event such as interruption of power
suppl y Adeféct macagetent methdiduior dniinforahation sterageweedium,
failure, when the informati on storage nmediumis
COMpHsiBdded into the recordi ng mediumdrive. io Although
a
a %ﬁﬁhgﬁ%@%&%@géﬁgﬂgn&?ﬁ%&p speeffies RN usaaiaaew@sea temporary

i nvention IS not
defekt management strudiuse I(B@Mﬁ)esrbpdn wdhernsupdatingeof thetTDMS begins, the

uld be appreciated b se skill i,h the art fhat
TDV@&%@@&"% B"é“ﬂ%%“?q'%i"ﬂﬂ em@ﬁ%.ﬁ% W?ﬂ%%me"{
depsdtindother TOMESNRheR | ldafa Bl ife eN@rittén td hn@freadrom the information
i nvention, the scope of which is defined by the

storageamegliumdandhei r equi val ents. 17 WD 2004/ 097813

e a8 ReRiERERE nictradt PP Sheoi TR bt qyde of the ToMS

is clo@sd, When theQfyaitingidfdhe WTOMS$ igcoinpistegt at e i nformati on
t hat speci fies that an update cycle of a tenporary

def ect rmnagemsnt structure (TDMS) is open when

up ati n? Qmdth6d BPRiReS iterell e f ;F%afeoﬁ\tf&]rﬁﬁtrbg\ is written in

ormaf o regarding teéenp orary managermnen

respupdem agonfrean O opkarthd FIDME update ofcleri tten to and
read fromthe information 1io0 storage nedium and
witing second state information that specifies that

t hg upd f

updat | narer RS pekitE, iEheir erShatic MAGTAIR jp writen in
respohae 1o &, contraaad o bhe dfiwrite chataiba andf readedatafirans the information

witten in is response to a comand to open the TDVB

stor%meglwd e.

4, The method of claim 1, wherein the updating includes writing the first state
information based on the updated TDMS.

5. The method of claim 1, wherein the second state information is written in

response to a command to eject the information storage medium.

6. The method of claim 1, wherein the second state information is written in

response to a command to close the TDMS update cycle.

7. The method of claim 1, wherein one of the first and second state
information is contained in the TDMS and written during the updating of the TDMS.
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3. The nethod of claim1l1l, wherein the first state

information is witten in response to a conmand to
wonm40978s i t e data on and read data fromthe PCT/KR2004/000929

information storage nmedium 20 4. The nmethod of claim

1, ;wheregin [: [ e hiA fi

stire. TheshaBe B Yty Mo e toMseatfs eriqrary defect
manZgehteht tifofrhaiion (TDDBaadra tdhporapodefest RétgTDFL) and one of the
~information is witten in 25 response to a command to
first @and second statedniopmatian & behedigdhe WPRS. The net hod of

claim1l, wherein the second state information is

witten in response to a conmand to cl ose the TDMS

updat e gydrive.cafprisingthe net hod of claim 1, wherein one

of the first and second state . information is .

coAtPAkYRhAR WIERS hRbreRdsdala frem Ploader infpumationstorage
mecﬁl&mt bsq TDVS. 18 WO 2004/ 097813 PCT/ KR2004/ 000929 8.

e’ nethod of claim1, wherein the TDMS contai ns

t eaponéolledtsabéct managenent i nformati on (TDDS) and a

tenporary defect list (TDEL). and .one, of t.he I St ar

second. conifds e pididibth e Fril Saiddircrmafg. whid Snees that a
tempordiny Yefee? M rayehtsntBtiRicRlrdRTDMES) WSddteé TyerRtid openOin an area of the

reads data froma | oaded i nformation storage mediunm _
infornation storageomediurnivhen ypdating ¢f a TPM® eratainingwiformation regarding

first .s i nfar Ne! whi ch specifies that a to
temP%rﬁBbpsfc%tt ﬁ@n}&%nﬁﬁgge@%sm structure (TDMS) update

cycl e i goMpsis thé Picktipab&pdate tHRETDMS whahidaa isiviitted &o or read

medi um when updati ng of a TDVS contai ning i nformati on

from tgdntirmation stpraogrypediens@ndranagenent begi ns;

control ] t dat g, i P

co 2l Soh e R Ao R LEChHE SHYSBHRIR IR speciis na
the TBMSI0pdateccyble satlbsed,Sn tieam@acivben tive updéating oEthedTDMS is

state 1 nformation, which specifies that the TDVS

compiiede cycle is closed, in the area when the updating
of the TDM5 is conpl eted.

10. The drive of claim 9, wherein the controlier controls the pickup to write the
first state information in the area, in response to a command to open the TDMS update

cycle.

11.  The drive of claim 9, wherein the controller controls the pickup to write the
first state information in the predetermined area in response to a command to write the

data or to read the data.

12.  The drive of claim 9, wherein the controller controls the pickup to write the
first state information in the area based on an updated TDMS when the TDMS is
updated during the writing of the data to or the reading of the data from the information

storage medium.
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10. The drive of claim9, wherein the controller
controls the pickup to wite the 20 first state
WO ndfoanymi3 on in the area, in response to a CONMPEIERR@4/000929
open the TDMS update cycle. 11. The drive of claim?9,
wher ei nt he, control.l controls th i ckup to it ,
n5° § 7o SFRA Al eI i catirEtofiso Rtk pidkupto wrie the
secdritl $IAEPPIGPndtRNANRERESl it Re9pbhte té BomPafaite efsctttife information
read the data. 12. The drive of claim9, wherein the
storagsmmesliurer controls the pickup to wite the first
state information in the area based on an updated TDMS
when the TDMS is updated during the witing of the
dati4, t oThe drive of etlin@ wiierelrethéadantiollercomigols the gickup to write the
information 30 storage nmedium 19 WO 2004/ 09781
secqndrstrte nbarmaiiendo the areq in raspeeseto ajcmmend fp slasethe TDMS
troller controls the pickup to wite the
uPdéstgg:(}}%%)st ate information in the area in response to a
conmand to eject the information storage nmedium 5
14. The_drive of claim9, wherein the controll er
2o ol She VBN S Whereth ihaortlighrigsihe frst or second state
infornPitRIMBLEC Ml Ui R tRE TDMS dUFHBIRS BtatiRg 6P HETBMS.
mogﬁ%se t he TISI\/S upcﬁate cycle. 1I5. %Ee dﬁ?vemo? cl a?m
9, wherein the controller wites the first or second

state Lp infor .on.to be.incl in the T

aufbrg The gl cirey. wrererdbe THES ool 4 Bihporary defect
man@gBher? infehREEEM (TBDEYYRICE rAbSarAdERIEPASATDRIS! 8R4

managenment information’(TDDS) and a tenporary defect

| i wheteinithe coalndlerwrrdesitihe firss o the seconst state tndgrmadtion to be

. |f4$@5t Er Ttdﬁ?s.econd state information to be 15
inclydedindad ThP¥he ToDS. © 17. The drive of claim 9,
wherein the area is a tenporary defect nmanagenent

area (TDVA) in which the TDMS is witten. 20 18. An
i nflér maf hedrye&f slgimm@dvhereimie arealis edemparagefact management

areag(@héﬁng\?@[ngﬁé?-tm?\éﬁgwr g_a | ead-out area, on which

genent structure (TDVB)
contai ning information regardi ng tenporary defect
managenent, and update cycle state _infornmation

r ed@r di A ipleemating steraggmedidm thak inclidles & leadeinarepapdiser data
ared, B9 dR4%8Ut area, on which a temporary defect management structure (TDMS)
containing information regarding temporary defect management and update cycle state
information regarding the TDMS are written, the update cycle state information

specifying whether update cycle of the TDMS is open or closed.

19.  The information storage medium of claim 18, wherein the TDMS update

cycle state information is contained in the TDMS.
20. The information storage medium of claim 19, wherein the TDMS contains

temporary defect management information (TDDS) and a temporary defect list (TDFL)
and the TDMS update cycle state information is contained in the TDDS.
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speci fyi ng whet her update cycle of the TDVS i s open or
closed. 25 19. The information storage nedi um of

w@b@itnv7B8 wherein the TDMS update cycl e statBCT/KR2004/000929
information is contained in the TDVS. 20. The

 CoRh8nEraBos shabaedund i g HBRE 2t Fast one TOMA

is foh’ﬂé@ rtﬁ@t |23t OAPIBPIhé A daintREROthRN Vst @fa®s hirdd, Hnd(thBfibad-out area,
and the TDVS update cycle state information is

andcontained in the TDDS. 20 WD 2004/ 097813

PR 964 U078 Bofiing eSS U LR, ST ARS TR Y written in

the BbMseast one of the lead-in area, the user data area,
and the | ead-out area, and wherein the TDMS and the
TDI\/IS update cycle state inforrmtion are witten in 5

- bt Mafls é@r%lal um niﬁﬁd“rﬁ%tu%ﬂrst&rége medium, the

orma i on Storag conprisi
methmsd tomprikingst state informati on, whi ch specifies that

R SR SR R oSt s oo
to a#?%gé 8f ﬁtg[lh m aglgtﬁaéf@r'rag;brl'ﬁﬁ&’lbrﬁ ?/ﬁeHQFp%ahH Yt rtlgggata begins durlng

rea rmati on

the \matﬂmgmf theugiatatto rog thé ecqrdiegl of hendatadratatthe mﬁb'rmhtid)rs storage
enerated when data is witten to or read fromthe

medWor mat i on storage nedium by witing the data to the

i nt]?e | ng% e Predetrhinsd BBE, Wﬁlcrﬁ@dgé’ﬁéréteﬂgwﬁéﬁ @8¢h is written to or

sta ormat i on, which specifies that the update
reaobﬁrcnnetheﬂntdnmatldatsmrage ehedenn, byovnting theatatate the ndormation

dat i of the information is conpleted. 23. The
storg Hl:?tfﬂg'f‘ 80di m 22, wherein the first state

' nf/\@lilﬁ%tsbﬁﬁnd stare 'u‘ifbﬁﬁa!léh witich SpBeIfes that the LpERBydIe of the
open the update cycle of the pr edet er m ned

data lsfqlnseat tethe area whrer theeupdating ofcthgi information ds epmpleted.
first state information is witten in response to a
wite/read conmand. 25 25. The nmethod of claim 22,

whegei NThBensthddtdf eiaimZ2 udesre iHel firgt stage fnfoPhation is written in

response to a command to open the update cycle of the predetermined information.

24. The method of claim 22, wherein the first state information is written in

response to a write/read command.

25. The method of claim 22, wherein the updating includes writing the first
state information based on updated information during the updating of the information.

26. The method of claim 22, wherein the second state information is written in

response to a command to eject the information storage medium.

27. The method of claim 22, wherein the second state information is written in

response to a command to close the update cycle of the information.
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state informati on based on updated information during

the updating of the information. 26. The nethod of
w@b@itivB23 wherein the second state informati OPCT/KR2004/000929

vvritten in response to a command to eject the

rmatj on stora medj um 7. The net hod , ..
a8 oS he el Y chama s v e ihe firht o SRAIMGLStale information is
t !
contwrrfetd iRMhé ThfoFrRafONaRd w.r@nwtgoo e tmgeof tRE intBFALSoN.

l'e of the Informati on
PCT/ KR2004/ 000929 28. The method of claim 22, wherein
29f| rg\ or second state information is contal ned in

inf HFB(F.W%{% Sritten during the updating of the

I nh QlidiRip ARt writdy dtadb! Ioveegdmaﬂasrr@a ‘a Radeliiffonmatibastorage
vvrltes data to or reads data froma | oaded i nformati on

medsxmra@(b medi unmp and a controller that: controls the
ét{égﬁ é@e% ie first state information, which
g updat e cycl e of |nfornation is
open l@orﬂfblgltmpwuph@wmé firsTatateinformatge, Weidhwpecifies that an
when o0 updating of the information begins during the

updaigi ayeleyolinta rﬁ@h@atlaoa@nom amareaceidhadnisimatien strrage medium when
upd%tlf%fttjﬁg |hfbfr|‘?1raﬂBE tb(hé@ h@%’ﬁmat a'étﬁﬁ%wﬂwe reading of the

pdat e eermn

datagfewmrthémformhm dmragemeumpf witten to and readi ng
dat a fromtf]e [ nforrratl on st or age

d
the | nf GRS 1€ BIFKURLO LRAatether RrRdetesmil aéta wh'cfh%cgenerated
whef]lgdfa‘fé’%t oL Bf WE«eF’?'tG‘é\'\B r ? 'J{a ?r%‘?ﬁ’ﬁ% hrom tion stprage. medium,

or mati on, I'ch speci e cyc
by wiritiagithé inforhation de tid mfednatlon stoeage eeedidranandhe
updating of t formatjon i

i ve. oforralp e BlckuRep Bre Sresnd e frGiaian. viTieh specifies that
the pdate gEFé H'the nfofBafibh &l clesed, an thé ardiivhen the upfdatlrplg of the

response to a command to open the update cycle
informgtomiatdopmplet®d. The drive of claim29, wherein the

controller controls the pickup to wite the first

state information in response to a conmand to wite

t hgodat #hardrive Jfffimt 7B widreath@: controller controls the pickup to write
first state information in response to a command to open the update cycle of the

information.

31.  The drive of claim 29, wherein the controller controls the pickup to write
the first state information in response to a command to write the data or to read the

data.

32. The drive of claim 29, wherein the controller controls the pickup to write
the first state information based on updated information when the information is
updated during the writing of the data to or the reading of the data from the information

storage medium.
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32. The drive of claim?29, wherein the controller
controls the pickup to wite the first state

w0 ndoanymis on based on updat ed i nformati on whenp¢yER2004/000929
information is updated during the witing of the data

to,qr t r eadi f e a fromthe inf t.iQn.. .
St 8Page e O 2 SoniFlsdy e apBiPR b8 Rickt to wite
the S8conthstath infErnedticd i rebEShseMard ebmnidred &P8jeebtHesihformation storage
controls the pickup to wite the second state
medigeor mati on in response to a command to eject the
information storage nedium 5 34. The drive of claim
29, wherein the controller controls the pickup to
wr 3ge dfﬂrne cﬁmom‘l' cblﬁihaﬁe,d\h/hémimﬂ}d mr;t'roﬂer esptrolsethe@ickup to write
command to, cl ose the update cycle of the information.
the seconhgtatg injermation 'Hifﬁgé@ﬂ‘sw QPW"EW}P toApes theppdate cycle of the
: ttols the pickup to wite io one of the first and
mfo@ﬁ%%%’ﬁ state information to be included in the
informati on during the wupdating of the information.

36, An Lnformtion stora medjum c I Sing: . .

" nB8r mat NGrATVG e 89 Rhersin et aralier eRgtalsdngpickup to write
oneWrithé fitst @nddicdnandateaAfirR@tieh to be iMEILHES T R mformiition during the

update cycle state information that specifies whether

updatingipfititecinfarolationf the information is open or closed,
and is witten based on the information. 37. The
i nformati on storage nmedi um of claim 36, wherein the

updgt e Artihformiliont AdRgetheditm tomptisingont ai ned in the
information and witten during updating of the _
i ninformatiomrelaed totand gensrated during one gk witing @ihdeta and reading of

.claim3 wherein the information is informtion
W”tﬁeé'gda%mai %&d def ect managenent that is created during the

W iubdate efclé baatdaifarmafori thatspebifies aadither & upbsted@fcke of the
fromthe information storage nmedium 39. The

informatipristoraN af elpaed Fnchisumittan basgedhrrdhe iferaation.he
information storage nediumis a wite once
informati on storage nediumor a rewitable information
st @7age Timednformadion storage medium of claim 36, wherein the update cycle

state information is contained in the information and written during updating of the

information.

38. The information storage medium of claim 36, wherein the information is
information regarding defect management that is created during the writing of the data

to or the reading of the data from the information storage medium.
39. The information storage medium of claim 36, wherein the information
storage medium is a write once information storage medium or a rewritable information

storage medium.

40. A method of determining whether recording of data was abnormally

terminated on an information storage medium due to an abnormal event, comprising:
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40. A nethod of determ ning whether recording of data

was abnormally term nated on an information storage
woreditogisitiie t o an abnornmal event, conprising: PCBKREN4/000929

2004/ 097813 PCT/ KR2004/ 000929 readi ng second state

| T g RASIAER 3P bpidP Bl i Bbte Bl e oW
is Cl6€HD vitertupddtRigedfrthei TBNSSS abmpletedr mat i on t hat
speci fies that an update cycle of a tenporaréwcdef ect

rawhgesie firststatedrioraationtmt specigsthataiwipdatecxge Af a temporary
; n
defelf ORI Bk S (FIMEs BEEh e wreR vHAPUEL ARG the
TDMS degims| tHenTDMS ddMBinisg infoanatibnregardiag dempovarytdedect
to or read, fromthe information storage nedium 10
manggement 8R4 hod of clai m 40, wherein the information

ﬁé \&h@ﬁﬁn RTINS §s Bpdated vh&8tal 15 WHHER tot rebaTRIR the

umor a rewitable information storage nedi um 4
information storage medium.

41. The method of claim 40, wherein the information storage medium is a

write once information storage medium or a rewritable information storage medium.
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