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0. METHOD.OF AND DRI VE @? RECORDI NG MEDI UM DEFECT {MANAGEMENT, AND
DEFECT MANAGED RECORDI NG MEDI UM Technical Field 5 The preésent

I nvention relates to a defect nmanagenent nethod for a recording
medi um MEFEHO DOy AND DRIVE FO&f RE&DRDNGMHDMW?ESIBOI \;\I\Eﬁﬁ.ﬁ@EMENT,
and, nore particular ect managenent method _in ich a
primary tenporary deféép 5§E§§§§M&NA9E%&EH@%DH&@MEMUM enporary
def ect managenent area are recorded on the recording nmedium 10
Background Art Defect nanagenment is the process of rewiting data
stored in a user data area of a disc in which a defect exists to a
new poriéadmicH Hidld user data area, thereby conpensating for data

| oss caused by the defect. 1s In general, defect managenent is

per fsor med usTing presarinvertionaenies tooa defddpPhdithgehsdhtaneiiyd for bvecording
i near reail acenent, the user data area in which a defect exists is

r ep: ac BT aregidibodaediug deveANchy rererdiggnedium therefqisne more
ot i ikl Jo S Betect fidheBRffnt mainbd  HEIGFS s R bekid

T epl acananagement higzpang arssgbadaneempuorary defeevtanagenient akd£ afatorded
to discs guch.as . a DVD.RAM RW on which data can be repeatedly
r ecor e H8IrecPENBY MMFYUBn be performed using a random access

met hod. In the case of wite once read many (WORM storage nedi a
(hifeinafter referred to as "wite once recording nedia"), data

cannot . ' n to the same 25 position since the recording

c_g&ici tBaﬁ( Nrfa nmedia are limted. Therefore, effective defect
managenent i ired. and.mpny efforts haye been nade to devec*ﬂ(\i in
et et mbelsEhtiAaREran i B nibeest bf it boctain Aibined 2 US8 deie anea of

recor dign@isagd whieh drdeféct edists €8 hahv PORBALTRRE uEBF difd ARaCtHdieby
recording nedia is perforned u5|dr]rg a 30 verify-after-wite nethod.
|3}

More spEERensating fordatedess eausedrbuithmdetecke records data in 1

15 -~ In general, defect management is performed using linear replaéemen_t or slipping
replacement. In linear replacement, the usér data area in which a defect exists is
replaced with a spare data area having no defects. In slipping replacement, the user
data ai‘ea with the defect is SIipped and the next user data area having no defects is
used.

20 Both linear replacement and slipping replacement are, however, applicable only
.\ todiscs such as a DVD-RAM/RW, on which data can be repeatedly recorded and
recording can be performed using a random access method.

S

{n 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
25  position since the recording capacities of these media are limited. Therefore, effective
defect man‘agéme_nt is rreqi.qired,-r'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 usinga

30 verify-after-write method. More specifically, a recording medium drive records data in
1




specified units on a vvr@e once recordi ng nmedi um then verifies
the recorded data so as to detect the position of & portion of the
“mediumin which a defect exists. Next, the drive rerecords the data

r ecor deapecifiedhgnitsoot iaamriﬂeauﬂaegecbdmlg:h@umnaad $ipear eerdfiesathe sentded diata
drive creates .a T

t t t hat bes th
Dbt 11 a6 4 SieE TR BaSHIaboh g Harliombf te maiim RLWEER 4 dafact owists. | Nex,
a SUbStthélﬁrﬁ/efr@FeédFS ﬂﬁ@@aﬁﬁ‘é ?_Hi_ﬂggshechggﬁﬂﬁn héﬁlﬁg?ﬁ@ﬁbf’e%t‘g?%é‘bra?é ¥Yrea.

def ect nmanagenent orrrat I on he recor
posi ti dﬂextr thm@r[maté'ma Teommragt DeRecifListhd DAY thatrdegchibed BIMS positions of

iri ve. 4P %iﬁér@%ti%éqtﬁaa@w%%%ﬁwﬁéﬁa@?ﬁm W dhasreabaving
stored thefdéwat bAA chéatds T&%Befamae%‘&t méh A ( ﬁ'@@\éysﬁéfmfylng

the wite once recording nedi when e armunt o or mat
st or ed the rewdrrtgmwtmrem HesTBFLpr é'dhetcmnnblnattbn ofrthie. TDHE anoBei TDDS is

updat ed n orded an e W ce recording
medi um a\%g ‘*F'PBOWQ"?%E@@EF%%‘%W&B g{']f'l‘?tyr? {ﬁ%M@ed when data cannot
be further 15 recorded thereon or a user does not want to further

record data N&er tHedrivdsionds tHeecrebigtt i DEL @ TUDS e a\Mhén®rPBAE records the
recording nedium a TDVS lastly recorded in the TDMA is ‘copied to a

Defléct Steredgefasmatianda a(moramaezﬁ%cfté\danmmwﬁa (FBIMA) athenyriterance

A A S o ARG R 8y '

nedi umptedmrmembeer uPTleaTOMS tsoupdated nomelvercdstatis secirded,orf e write
exanp rp fail For exanpl e, the recording nediumdrive nmay
undergd)r&e 56 ”%H!ﬁ‘i'&'@e prior to recording a TDFL or a TDDS, which

Is created during data recording on the wite once recordi ng nmedi um

in a TDVA. Ivhd ﬂmfe aﬁé@reéd?smgecorwnis firlkfized UHEncERA ThHhbY be Raiah&d-

Further, when the wite once |um|s 25 reloaded into the
r edér diregondedi therenn oka gkeedoes nobwani wrfudhearqmma datafgherrgon.t hBudng e

t Ki whet.h def t
abnor md Y 2RE g e 1S Coe RSl .ca PN BAA TERRsH 3 iaS TDMAs
presentcdpmda@;tg%fmadggemeﬁmw(mygenent nmet hod for wite once
30 recording nedia, during which abnornal term nation of the defect

managerment Qlah SSefect management performed by the recording medium drive on a write
once recording medium is, however, abnormally discontinued when a power supplied to
20 the recording medium drive is interrupted due to an abnormal event such as, for
_ example, a power failure. For example, the recording medium drive may undergo a
\) power shortage prior to recordlng 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 wiill
not be successfully updated. Further, when the write once recording medium is
25 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 Inivention

The present -im/_ention'provides a defect management methqd for write once
30 . -recording media, during which abnormal termination of the defect management caused




0 by an abnor mal event@uch as, by way of non-li n@ng exanpl e, a
power shortage, is checked. The present invention also provides a
recordi ng mediumdrive which enables an easy check on abnor nal

t er m najyi iabhodRleslentBD8IS @BEDY WagUsTebnDimMiRgWANIEaH bBwes shortage, is
accident. The present invention aI SO provi des an information storage

medi umaheck@dch abnormal ternination of defect management caused by
an unavoi dabl e accident can be easily checked. According to an

aspect of t hm%%%gﬂi iniv'é\ﬁﬁ&% o %Oﬂe‘é d %c@?&ﬁé%ﬁ%dﬁnp&ﬂ\?ec {rymcﬁu enables an

rranagement ne or an i1n on storage

Wit n@afsyrmbcﬁtoai:ﬂ)ndrn‘fa!)ltemimaﬂ‘bﬁ bﬁtﬂef@nﬁmahegéniémtaaﬁedlD?@rﬁjrﬁ-‘a@il@ble
of a tenporary defect management structure (TDMS) is open when

updat i ,@gctgienlt he TDVS begins, the TDMS containing information
regarding tenporary defect managenent; updating the TDVS when data is

one of writt Iaf t

ot g secon REREyBAion s oroGideRaH Ftmidtion o fRdiuTln flien

cycl e abnohmallteviination ofsdefecivinanagémentipalzgachiy ah unaeoitdalfe ascident can
conpl eted. The flksct’ state information may be witten in response to

ei t her opening the TDVS update cycle or a command of
writing data on or reading data from the information storage nmedi um

The  updat | noygBRYing b wCasilect bithel fiesbhf verticH, shéffi8pTBYikeR diagree: on

the updated TDVS. The second state |nformation may be witten in
iagpo nmanageamemrmeﬂwd)fbr ag) istormagon iséorage dnediuny indudingyeritieg fitshstate

oo o usn B e RE hatin L Bia B3N by A AP et Fadergen

medi umstmbmrmnm) i8 Jpedhi wilsen wpdafingof nhesmm@b@gm@fmean@bomahm@
speC|f|es t hat an update cycle of data is open, an area of

i Rf or mAfPBRateD Fegard monemﬁqm%defsatamaﬁggemenh@mlagsbg im Wamheigdata is
- the m@%@erﬁﬁi &nd Pee&{ ﬁbﬁﬁh rr?lgtlgﬁtsgaréggrﬁlé&\)\ﬁrﬂc %Bﬁrﬂﬁﬁﬁrﬁ%?o

‘storage updatin eterm ne
. whem dstateiisfoomatioh Wnattsipmnftes thaﬂtheaqﬂjaté cpcteDf the TDMS is closed when the

updatlng of the TDMS is completed.

The first state information may be written in response to either e command of
opening the TDMS update cycle or a command of writing data on or reading data from
the information storage medium.

20 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
25 management method for an information storage medium, the method mcludlng
writing first state information, which specifies that an update cycle of data is open, to an
.area of the information storage medium when updatlng of the data begins during the
. writing of data to or the reading data from the information storage medium:; updatmg the
| predetermined data, which is generated when data is one ofwritten to and read from
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the information storage@edl um by witing the dat@o t he

i nformati on storage nedium and witing second state information,

whi ch specifies that the update cycle of the data is <closed, to the

ar ea wtbe infeematidaistorggemediam, fofyowritirtg tlme data do ithe wﬁ@dnamgﬁwag&}mgnhum

t d
i ve 1Y WEtAg SS50m slals MRET G DR ChePRELoB Al toh Upate c4ds chdhadatais
from a digagiedo th E%J@hbﬁrthék@aaaﬁg %?mélmfo i i g%BH,:ﬁ%af that:
COI’]tI‘O|Sthe pIC UptO wite irststate ormatl on

specifies that a tenporary defect rranagerrent structure (TDVS) wupdate
cycle is ope‘hccqrdlngrtoaaeéanothetrw@pentf@frthatpreserﬁtlnvagmnnﬂmbrens\pmnded a

mandgenthe BlyPRe! SRR et iPR dath ob Hiukeds chis Fonbofoated
data i SnWrmbb@ﬁ s‘t&a@é rhediging; =010 4 B@nﬂr@ﬂé?rtﬁﬁtt cBRtrol8 tRE %%na.t:ﬁ?ﬁ' \h’fﬂ% f#B8Cstate

controls the pickup to wite second state information
speci f |l@f§rmH§@nIWblGh[W$C(ﬂﬁ$athet ayemporary dleMdnanagalmtastathQe(ﬂ' QM8)

at i : ' | | th -
o ciup drslp bPe if BB B ST BRECO e dTRERBAN Sfprafie maduiyher updating of a
r esponskDMS @ﬁtamingammmm .@bamﬁg tétapbiRy GBSt &St Badihs; Zontrols

wite/read conmand.. The controller may control the pickup to wite

t hd0f i the pigkipdojurdatedhe SPMS whea datadsweitten do on read froothedinfawetion

“’“62 t SEoreBRIb SR S Corthils e Bloklih R ne 53 Bt pfFaRtalE yion
t r olspebifiepithalihet TDMS tpdatbeysleds nibseidairetherdreavitiérpthd dpddting of the
ar ea, e_|1b1!sé§_sf§onse to e| ther a command of ejecting the information

storag Feswletede ommand of cl osing the TDVS update cycl e. _
According to still another aspect of the present invention, there is

provided a Tgd a&tm]rélr%wsonﬁomhéﬂbgpgha%vﬁté ‘tﬁ@ﬁrs‘i'@(ifieﬁl‘i’fo%aﬁ ﬁﬂ?the

data froma | oaded I nforration ge nedium an acontro
thdf: eoearigiresponse {0 eithar a command dfiopsning teeTDMSoupdateaycle mhach

speci f te cycle of information is open, in an area of
t he m#"ﬁ'ﬁﬁ‘g%%ﬁgﬁpﬁ&g@e medi um when updating of the information
begins during the witing of the data to or the reading of the data

fromthe i nfrcbrermdntmileshm‘ymtrmﬂnelmckupmb waite thd fist Btatéumhﬁatmﬁimme
t he predet h is enerat ed when data is one

et D eres Banad 0B HadalBd TOMS wieR the TOMS L maemgegmmf@a o
W 41 0y ing U QLB AR il Mol Hediuf 200 Tod um and

controlst ickup to wite seco

20 ~ The controller may control the pickup to write the second state information in the
{) area, in response to either a command of ejecting the information storage medium or a
command of closing the TDMS update cycle.

According to still another aspect of the ptesent invention, there is provided a
drive including: a pickup that writes data to or reads data from a loaded information |
25 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 ofthe
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; controis
-the pickup to update the pred'etem'lined data, which is generated when data is one of
30 written to-and readin'g data from the information storage medium, by writing the

information on the information sfc_;rage medium; and controls the pickup to write second
4 )




4. state information, V\/r@h specifies that the updacycl e of the
information is closed, in the area when the updating of the

i nformation is conpleted. According to still another aspect of the

pr esentstéteviafaritationt waiah $peqifies/ihdé theanpdatefaycleesfi the isfoematien iedosst, in

that ingcludes | ead-in, area, yser data area, and a 5 | ead-out
arca, o @hveihen B Hadalpgditae indamalirmhis torablelid ure (TOMD)
containing information regarding tenporary defect managenent and
update cycl ensdodiifig tb 3t aPBtHG b ' Tﬁb@ o i
update cycle _stategi nf o[r r?ati on é’%ggf’ﬁ?.@ﬁ’grbe ettI er tﬁrﬁt%\%ﬂg&%?@g%?@an
of thel atign sferage medivsethat Finduded\e learlincanebaa isee dpta arag, detiect

| nf I on. (TDDS d i f ' TDFL,
ando e ekl D Wh e Ernd g RrbrBResren shiekia SIS Hertahing
TODS. Infofnatien ségardglichibdraly Aerebohameabmet ahB3idaf gyab

| ead-in area, the user data drea, and t ead-out area, and the
TDVS arhformatiomregarding ecl2MS areawetten,the updateoyciaptaie information i n

the T ' \ccordi t 1| anqgthe ect of the present

i nven%ﬁ?@ﬂ@&@'éﬁé%&}m@e ;QMC'%i‘ﬁftﬂ? TORS IS opgp Qéé‘rﬁ’ﬁ@&ir um i ncl udi ng

i nformation related to and generated during witing of data or

reading of Viitiet TEMSiatay, comainupfporary)dudfécthahagémbat MPdmation\@DDS) and

specifies an update c he information is open or closed, an

I f t
i s i @temnpiaegdefgct S(Cté% D%Mﬁﬁﬂtth@ A DMS urdets ayclg stateyrformationds
t, : ' tion, th ' i ded t hod of
@ec _Cghtat(ﬁﬁ]g{ﬁ%eﬁ_{mspven i on ere is provided a nethod o

er m ni ng r recording. of data was abnornmally term nated on
an information storage nmedi um due to an abnormal event. The net hod
i ncl udes: Addehstprectohd maxthe fonfhedrimbt least bae of thes |dadein dreaf theuser

cbmpl cHelt afee enodfig oAt olbars ABY o dBNs i helrbids harfate PVclasiete
cycl e pffoemagom tisd be detteatin WaFOMENt structure (TDMS) is open is
witten when the updating of the TDVS begins, the TDMS contai ni ng

information regarding tenporary defect managenent. The TDMS is.
updit ed whehcgatding fo stilbapetheraspectpfithe Rreseant inventiom these inpravided am

. st or ageARHLE hidanal: r : _ :0f
Tho n@gﬁtﬁ'ﬁ%frrlﬁﬂwsﬁrﬁgég h‘}ség?uqfl dp@ﬂd(ﬂ% infSritBtioA TRGBE P 1PA §ENEREI Gkl
writing of data or reading of written data; and update cycle state information that

specifies an update cycle of the information is open or closed, and is written based on

the information.

20 -According to yet another aspect of the present invention, there is provided a

S method of determining whether recording of daté was abnormally terminated on an
information storage medium due to an abnormal event. The method includes:
feéd ing second state information that speciﬁeé that an update cycle of the TDMS is
closed, when updating of the TDMS is completed. First state information that specifies

25  that an update cycle of a temporary defect management structuré (TDMS) is open is
written when the updatiﬁg 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.




in part in the descript{dn which follows and, in pfd, will be
obvious fromthe description, or may be | earned by practice of the
i nvention. 5 Brief Description of the Drawi ngs These and/ or other

aspects and P&iﬂiﬁ@n&i@@/%ﬁ?fhﬁéasm@?ta:nldrad)wahtac?%cnfﬁhe immrdifoanmi!i dedset forth
Ly ' | I pti, t -
erbod ALY in 28 GRSLAPER ORT, bliws a1 s ol e R fomdhetesgription,

whi ch: “drify beiléhmetray) saacticd af theinveatione of a single record |layer
of a wite once 1o recording nedium according to an enbodi nent of

the present invention; FIG 2 illustrates an exanple of a data
structure of information recorded in a tenporary defect nmanagenent
areda (iADegeriGtion of theiDrawings an exanpl e of a data structure of
tenporary defect managenent information (TDDS); is FIG 4 is a block

di agram of Fhisevandier ienagpestefrl adEMAFSEN the Invertidr Will L¥tete
recordln% medi u according to an enbodi ment ‘of the present

i nvent i rent@n ’|ﬂ0§9 sezrlityaprsacigtest froan thg felipwingtdesceptior of thean i n
FIG 4: .6 | - ' ' 3
whi o SupbSimtérks, tRer i ESniBhaiditwh e SebdrfinRfifo FERERE AR "or "

the present davention, and .20 FIG .7 is a flowhart illusjrating a
def ect mnaéﬂéﬁeﬁmﬁ%ﬁ%ﬁjapﬁa gHU?W%P{erSf e r%qo\gﬁ eraf @ WH#G once
acaer diragordihgumeditInJacauttingf tolditeMbBaRMsNt oTRS birédent BRsdntioRde f or
carrying out_the Invention Reference will now bé made in detail to

e ,Sodi nent s F4E. 2 Hlushiatescan exarwpie pha dabs skucttre efinfermatiarhresorded in a
| |

il Dust r i i I AW . wherein like reference
nuner altghﬁgféer? %egg?tﬁggﬁﬁ%ﬂéhgﬁ%e%[@ﬁhﬁggughout . The enbodi nents are
descri bed IFGoYillustrates an exbinploobs elata sthvetnie ontepypdrahedéfosg to the

figures, In this djsclosur ef ect managenent according to various
enmbodi r%"i‘ﬂ%ge@e'i‘tﬁﬁ*or QBr(ﬁ-qE%)ént ion is described with respect to a

wri;te once 0J Ghi i | $ : | r '
O 8 e el 1904 B BB bARAS o B o Bl e PRen A TS s
be use®nce recardifigimedilrh) astordingdoardembodimentiof ke pfosert imgntiongcor d
layer repreggat _ tls' Q'eited Mook diagram of the drive shown in FIG. 4;

FIG. 6 illustrates states of a write once recording medium on which defect

management is performed, according to an embodiment of the present invention; and
20 - FIG. 7 is a flowchart illustrating a defect-management'method for an information
storage medium, according to an embodiment of the present invention.

!
) Best mode for carrying out the invention

Reference will now be made in detail fo embodimenfs of the present invention,
25 exam_ples '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 preéent invention by referring to the figures. )

}

‘In this_disclosure. defect ménagér’nen‘t according to various émbodiments of the
,present.ihveﬁtio_n is described with respect to a write once recording medium that is an
30 example of an ihforfnation storage medium. However, it is to be understood that ofth'err
-media may be used. -




once recordi ng nmedi um @cordl ng to an enbodi nent ﬁ:}the pr esent
invention. Referring to FIG 1, the wite once recording nedi um
includes a lead-in area, a data area, and a | ead-out area. The

| ead-i n ar edhdlilléieatas @ed%tatStﬁthg@fmingleeracerd(fmmr) refptesentdlioh ¢Pa write

awite r ora ect Managenent
A on (O kg vigdiyRY, SRpoftind HIAh Erdst TRt s R s eV i dbar o
area #IRefrsngteFis.eB thd write %@I@@ﬁé@é!ﬂlﬂ%dllﬁ%%dé@sﬁ ledtiirPardaa oea”té’
fornmed. In the | ead-out area, a DVA #3 a DVA #4 are forne

gener al@reg, padsd leadicait esear dTh@ Ieﬂﬁ:nnmieanmludes alzmlﬁectb‘uanalgms‘lenbarea

i nclyud e T DMAs_are additional |y
al | ocat Dg“'&g#?i mﬁ“ﬁ% ét% %%%ﬁém%%m%%ﬁ%%%@ , In
consi deviahagemeht Afea (’H:W!Ar)eénwb drivesnfRmatioh arddr e specifically, in
the case of a wite once recording nmedium data recording is not

al | oned at p05|t|on where data has al ready been recorded. Thus,
when i nfor r’rat hedlatageaaiicnEpare e #1g i atpathe ca seerndary TOMA, and a

Rt 1y ek GeRR Brd RS M B SR DIFA B & HlpA B8 Gre formect

I nformation by additionally recording the newly generated:-defect
i nf or mat i on Ihyenenaya cowdtabfe réanrdingi mediaasincludas DIdAs but doesaotfrichide a

ded h i di . th ' f def
o eribrad DM GERL WhrEas TidRs Hes mdftiondiiy Alraed B adiiteonge
.D%of OTrBBErdirly PetitMER addiddn E&UMA@% Roh§ia8FAtionbftRe! ey %@@f RisSiBblum.

rding capacity, the DMA i s usabl’e as an area in
managenment is perforned. Therefore, a TDVA whose recording capacity
is larger tverie sprsificedisrinithg ceap &f atwritsfoncegeonming n‘mﬂhhlm; datal negzordlng is

Fermor 4; Hared it poFichl ferd FAR{ T Ar TRk Son Byl ot wifen

TDVA i dnfoematide degardina hiesdy genagitad defeet needetoobs aptatsy ahmg data
medium, In,this wa t he rec%rdln of data on a wite once

r eddr difREPHING: Fhiege FCH@Q medivay ﬂ\fﬁgrqa’éallaﬁﬂydepo@eq éef@ﬁb!ﬂfcgmailna angke
oot i Bb1ce gt SLRoRER SRR 1RGNN idrjea cotect

r eadi ngnfaanatubm imaaeveddstar. Eoeﬁusnreasoheasldata isamore aften cedorded onribe

how to e the recordi diuma
: Wt S Ghee recordi ing medi lﬂ'nnﬁ'le amount of defect information accumulates and

becomes greater.

20 | Meanwhile, since a DMA formed in a conventional rewritable recording medium
/) has a small recording capacity, the DMAis usable as an area in which defect
- management is performed. Therefore, a TDMA whose recording capacity is larger

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

25 In the DMA, a temporary defect management structure (T DMS) Iastly 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 wnte once reoordlng medium is
reduced.




wite data to or read dgt}a fromthe recording madi@ Therefore, as
the amount of information recorded in the lead-in area or the
| ead-out area of a recording nmedium5 increases, nore tinme is spent

on i nitial i Ziheginitlalitihg ofecacdrdigg medium isfd procksadf rendihg datefromc Red-in
mediuminto a recording nmediumdrive. A speed of searching for_ data

r ecor déHed R @ IeRf-qut agea pnddedermininghew F&m%lﬁggéaeéﬁcw@lng)medwa and
d
fngor 1% th'4afa IMB%MC&G 8@@@@&98 ré&g‘a rﬁi l?l%&iriﬁt@acﬁ'ﬁgref%ﬁé rthé’ %n’io‘hnt of

io pri nmfoyﬁ@Mﬁn aecbrded dm thee LeaBDM%'ealdn thd lechdl-ddtear& NS & t%cbﬁ:ﬁﬁg ﬁ%ﬂlunhs
mentioned above, the TDVS contains, a Tenporary DeFect List (TDFL)
and >t erffSPargs . depELime.is spegt o MitRliskie of hederaiding merim)aftetieading-the

speci fi a a
that 1 JEC0Nf RRERIM NS #lo@RaifbRpRE Bvq,C ASPESY oPREaRARRACE Al
speci f iresorded in ecbMA isgstifldaster tharothat bésd@ehinglior data fERiddexbint aTDMA with
Space Blt Va 5 using bit values to indicate whether data is

r ecor déHIafge Ee‘r‘i?é IBYLEPRSEY-constitute a whol e recording area of the
wite once recording nmedium in addition to the TDDS and the TDFL.

The SBMis ’F@é?@ﬁﬁf{}f’lbq:l@ Ht RS wiite é‘ﬁ‘cé"%o‘i‘dtﬁﬁ%edihh‘ﬁﬁ@fud% td TOMAs ghe., a

cluster containing t TDMS.  I'ncl usi on e secondary TDVA into t
datla arpsEnary pommm sempmy heMAs tinavhiclhh theeTPMSis recordats erAsomeationed

Towh o BN Ee s DM SRR Hpbtark dfor L T FOEE) ahilfamphray Ve,

(Un ablmaﬁé(};bmémuhfbrﬁmtmr(trmawr el TDRRRPEEITiE RS posiEiens BE awaré& having
once recor medi um The spare areas #1 and #2 are allocated to

t he dataad%fﬁﬁba@ﬁl Aishgre grea tatis agubstiute fordbe wrea bavinadhe slefeati and the
di th di
e 58 SHehAES BPAITER pAGuAFLl BTROELS 19 (he Tecording

information recorded in a TDVA. Referring to FIG 2, TDDSs and TDFLs
ar dasr ecor deThenTDNS diithinsra Bpase Bit Mapi(8BM)lusindbit vames taiindicate wirether

; ‘which t TDDS ) ' he 30 T
o % fregatded i dhsiats Mt gps s Whold reainiing ator ST o Lats Aete
sane _ yeasinel meBRr haddiRsH @ HeerDDSarichecRIFY e THROSBMRToBEKdeblo

_are recorded i n at

_ eitherin an addltlonal cluster or in a cluster containing the TDMS.

Inclusion of the secondary TDMA into the data area is optional depending on the
20  decision of a user or a drive manufacturer. The reason why the inclusion of the
secondary TDMA depends on the decision of a user or a drive manufacturer, is to
O enable the user/disc manufacturer to appropriately use the write once recording
medium.

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

FIG. 2 illustrates an example of a data structure of information -fecbrded ina
TDMA. R_efe'fring 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
30 TDFLs are recorded are not additionally divided, i.e., they are recorded in the same

space of the TDMA. Therefore, the respective TDDSs arid TDFLs are recorded in at
o .




a |east one cluster un@ in the sequence in which @ey are generated
(N and k are integers nore than 1). FIG 3 illustrates an exanpl e of
a data structure of a TDDS illustrated in FIG 2. Referring to FIG
3, a TDB8skeng plusterdmit inttbgsequsnee ihwhioh)thepace teasratéa (Nasid & are integers
a 5 reg déiﬁ%] ev/vrlte condition test area, the position of a TDFL #i
correspon ngri the TDDS #i, wite protection information, an update
count indicating the nunber of updating the TDDS #i, the sizes of

spare areas FIB. 3ritlusipates lapcatablb@fa @ab%t:@rcaﬁe of(é_Tﬂ)BS m@étﬁbtéa iPRIG. 2.
As used._ip this detailed description, C flag stands

"consi SREIREYNG FCHE'G i% & ERPSSBHY snan tiegetmoee Brand) 'IEID%lﬂgscthquons]tmina)f a

e ngSeoREc PR obftigh Boxt ArdhrtheneloI HEA TPRL AL RsbBnitnG o the

areas fTDDSHHi] ertéprmectwremlfmﬂdw al_viQrpd@ie bb@nt"iﬁdkﬁﬂ?ﬂﬂa ﬁﬁﬁf%?bf‘g '
nmedi um of o included in a double record | ayer

wite d-f'R,C@t‘PSSBPJ Grﬁ!ZQSnOf §nese @oran €1 eaddiZialieoated tﬁ atdam wrea, e

once rqgogégiroég] Hm an inner area #0, a data is area #0, and an
outer are are sequentlally formed in a first record | ayer from
the inner part to the outer part thereof, and an outer area #1, a
data area #As aused mqthumdeiaﬂedrdescﬁﬁttcaré)Sftaglmandsafdr)a Tc@hﬁtstbndyf& "

second record Ia r.om.t er . par 0 e outer . part thereof
AcdBr aiTREIapentng 156 iR enfb GRadtaicigler o G g oivtstasbrbed in ot dster
rjsent 20 invention is performable in a wite once recording medi um

h a doublathotehribtistiv@n in the @rra\mhgg J&\ﬂ??fhp tb'iﬁls%‘?ﬁ&gtﬂpg ye% the present

| ayer i s usable when a primary TDVA of recor
f uI | ofinvRtion, arepsfosmedrin dhe smm«amrd layes of theiwriteconak I'aa)pedlngsned;em of

wh T. full of dat FI G
41s o foapraeteolidE h FacubiBieldfihver 4 uele orsr msResing snedom.
write thédouble reeont Biyegofitid write GisEOretofding @n@dlu#i@ﬁdhﬁ@*ﬁre@f#d Iéa‘f‘data
pr esent |n\#§nt| to FIG 4, the aE) aratus i ncl udes 'a

Referrinp
r eddr didfgR aﬁﬂa@"d?”t?r grea;i ‘géfﬁ peqyentiafly fo Iesrfirst recorditayer from the

recor dijhigee n dium

ey IOl Ut b k) Sy BaC A BEAY L M

from t lesea#il taaremquedtlally formed in @ sezontyetdre layer from tHetimner part to the outer
part thereof.

Accordingly, defect management according' to this embodiment of the present
20  invention is performable in a write once recording medium with a double record layer.
‘/) A'primary TDMA of the second record layer is usable when a primary ;I'DMA 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

25 once recording medium, according to an e_mbbdirnent of the present invention.
Referring to FIG. 4, the apparatus includes a recordinglreading unit 1, a controller 2,
and memory 3. ' ' |

~ The record;nglreadzng unit 1 wrltes data to a write once recording medium 4 that
_ 1s an mfon'natlon storage medlum and reads back the data from the write once disc 4
30 to verify the written data.




9 0 The controller 2 p@forms def ect managenent or@ata recorded on
the wite once recording medium4 using a TDVA forned in the wite

once recording nedium4. In this enbodinent, the controller 2 uses a
veri fy- af t er [k pewtrolianzoperformsmiefect managemention datagecoidedwr the writee

250 RN 3R\ SN P BRI S 8 oo 4

havi ng a defect. Mre specifically, the controller 2 wites user

data on t he Iwthiseeraboginiet othei dihtroier 8isés 4 \verﬁpecfﬂefrJuﬁﬂe Whdthed in which
verlfleds the witten user data to detect an area of the wite once
gt

di sc 4 data ismirgenpribesiitecsncs recording mestiumsd i smifiechdnits IndEhe watten

h t
contr orjae R vafifd I et ah BedbE e Wilchid RodFifg raediitiia iying 2 defect
the andvote sfedifisally; thicesbritrller Eairites useadhesortty RS 6hde f&@rduhﬁ\fﬁ'édium 4
t he controll&r 2 wites_the stored information in the TDVA of

wite dispeciied uxitsy verifipsitbe witten usgralats to deteci @ananeadfithe write oage siac 4
I e
on o i SR S Shd Sredlll 8 TETY Bhe 8 B0 iR AGporbR PRI lon of

.the prtheanea haviegtthe rdefétetf eNextghe @oﬁtr&leﬁz stdhes ties orcdite TR a8 TDDS
dr| ve i.ngl udes a cklig 10 corregﬁ@pgl ng the recor di ng/ r eadi ng
anip” 1 ihememary” gmount RiRMAtion Teaches daueratesnines

pi ckup |ddl tﬂesébnthTtﬁr Qrvtn’it@s e ls%bﬁ’%@nﬁggﬂé‘%dr?gt' dﬁb ToMA LR ?r%}ﬂg onte! /' F

2 a digital signal processor 10 frequenc
EBI i f |reeordmg3|)ne@1umat servo 24, and a system control I er 25 are
installed. A nenory 3 is 20 included in the. system controller 25 of

the controll : i vvri eratjon,.t PC L/ es, -
data to be rFi ostﬁ%%ﬁ%%m lfé%ggg@o%ﬁtﬁmt’ %N%&Fc%rfbt ﬁﬂﬁ"es out
The syslefentanahdgement é?l’éalvﬁlltbloﬁ'ldezlééofd ﬁq e‘ditﬂn%@@rdfr@ctﬁréﬁ EfbBBfhetT of
4 required for-the wite operatlon SP 22 receives the data to

be 1f ec $h@ BEPsaNd iventiopc Referving @rﬁler 5cfberrse@rdmg Ummm;amludesa
o ror Sk FPcoRGERRiAG I he¥eboldifBRadifb Bnit I GLERE LA Wite et o

usi ng aiesmdmg‘ mdlumﬂhsdbadﬁtblnRF’ltW\@riﬁ% ¢0nVA!$c€ thé H?vdﬁzcﬁtjdbgF@@bntrolller

f D t RE e pic wites e signa

out put 2indthicha R VA s aidtalRgnal rogebier JURED 42 gdin tedueney (HIG
Servo afn nrequzs a%erfo 28Phhe'a YR8 EntrbMEP 38 8reinstAABHC CRIMGhbE/ 3 is

25 and perforns sérv
20 included in the system controller 25 of the controller 2.

During a write operation, the PC I/F 21 receives date to be recorded and a write
{D 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 databy
25  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 controlier 25 and performs servo
'30_ control with respect to the plckup 10. Also, inorder to perform defect management
“during the write operation, the system oontro_ller 25 instructs the pickup 10 to read the

10




so control wth respect@o t he pi ckup 10. Al so, in@der to perform

def ect managenent during the wite operation, the systemcontroller

25 instructs the pickup 10 to read the 10 0 data fromthe wite

once r etatadiom thesirilenofce retarding medium drotetoiwnite dnionmasioh euphmartgmporary

managenent information to the wite once recordi ng nmedium4. Further,
the. aysnanpegmenbTaimaton iedute e Teeerdind R 4 i te a TOVS

contai ning TDDS and a TDFL, which is lastly recorded in a TDVA, so as
to finalize ghihebthed dystePNeRitioRerL S imdruBRItHEBitkib § 0030 YaRé d

I's given or'_predeferm ned disc "finalizing conditions are satisfi ed.

Dur i ng eonteiaingpPba anha ThHEL Rehichis sty eecirded im ar HaA; sorasntd finadize the
the host .. The system cont.roller 25 perfornms disc initialization _
Feqdi r SHiteataBERLTAD SRR 4 ehis BS5 Girlimeny S aien pEpiedel s disc
beam orfirdliging ddriiitiECareesdftisfiedy medi um 4 and io obtains and outputs
an optical signal fromthe | aser beamreflected fromthe wite once

recording medium4. The RF anplifier 23 converts the optical signal
out put fromPuéng giread gpeation, the\ROIF 21 geaeivep aowadsoramend fraaithe bdst.

servo. oo PR Gonttdlh 58 pedri® isd UtiglizBtb FoqraEiaf Shé bl operafiep
22 denotha pickaptideliomihidtes adaskr beam onfthe vite Ghcenesdidiy Aiedilf 41and
~ denodul ated data, and outputs the ECC encoded data. The servo 24

perifor RPtEIBs AN eyfptitsan gRticalsignal tios the lasar beawueliecies! from the write once

cubpat "ProRlile HRE The R abers ciersig e Sl QupbER e

r ecei varcKuph® irte aDSEFZQgrgII, pMidegalat? Ahcdylatddeframshe rﬁl%eiégh]?Did the DSP 22,
i nst t ot ' 10t in tion [ ef ect

Tanageriin PROvitER 3956 SiFRelefos 76810 eaifal ARtaras Emana e sgnenio thedervo

oper at izf). THEDSFEL2 Heffiiulftes the ﬁ%gg@@&%&}ﬁ&m ECeY&h&Hiny'bh e

t he recordi ng/ readi ng operati on. ct managenent netho orwrite

- ondé r siinodugtadedata, and loutpits the EG&S encadat] datae  Jihessatvo i2dvmerforms servo

| 11 adotioh i 8 wiokEB i BrbriaiSeito it 58l R e Criane T ampiger 23
TDVE updhat the: sured eoffral ssmarandsoutpuidRémtiit Resihe tHRlrolta 28t The PC I/F 21
managenent i s abnormal |y discontinued due fo an abnormal event

dur i ng Sedgsthe sigtairaceiveil Bam the ISR 225e the hoghe Asai the system controller 25

may instruct the pickup 10 fo read information regarding defect management from the
20  write once recording medium 4 during the read operation.  The system controller 25
~ manages the whole system during the recording/reading operation.

. : : ‘
‘\-) A defect management method for write once recording media will now be

described.

The present invention introduces a consistency flag (hereinafter referred to as
25 "C;ﬂag')' that is ihformation specifying a TDMS update cycle and the TDMS update
cycle states so as to determine whether defect management is abnormaliy discontinued
due to an abnormal event during'recordingr data on an inforfnétion 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.
.30 Refétriri_g to FIG. 6, a TDMS d_eScﬁbes 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




FIG 6 illustrates stat‘@ of a wite once recordi n@edi um on whi ch
defect nmanagenent is perfornmed, according to an enbodi ment of the
present Invention. 30 Referring to FIG 6, a TDVS descri bes two

st at es Stptethaving C_flagrc @' .r ctite valig ofdeliflag isaletamiined mudt recogdddeacnoeding to
t at i i ag, = 1 d a,T dat le.closed 11 0 st at

hawi ng T2 iy ot Afefed TONGS Bl e hEe Fardini affuds elifutl o

accor dirggoiiding itrlighairiednd ot eflad, Mifich Wiee stald! infnRitied reBartif ag

mediumis | oaded into a recording nediumdrive and the C flag, I ch
i s t he Updated TRIP nigt 1 othe ddve aomgjdens thahaawboomnrisvant sugh astapower

drivye ' I S ower .5 failure

et r darertRcricd iy d B AR, e liho Bk A art 4 Hpsfe Bt dbSiment was
' nanagenmmdmuyeompmémal |y conpleted. Referring to FIGS. 4 and 6, a
def ect managenent nethod for wite once recording nmedia, according

to a anot her_enbodi nent of the present invention, will now be
descri bed i rRefefrg to HGSt4 angl 6x adslectmasagempatsethorfarvwitarantei s

described 1 W dst e . . . . ; '

updat e "SGRy hibohs SRlifl 54| fDifién b s e bdser I kiR i pow

_haz_ ne;mdf?itbe;dﬁnm_ ;d dfirsthehen btﬁﬁmmqmcordgh@q:emMi&hmlégﬂ/gd into a

I Ndl cat es al - e W e once yec n I um enters e '

updat o reRoPHTE Eleskat deive @PREPRG ) e EDRS RfateIsYEle feasney ardste 1A%

in the ﬂ@\@a’!@?ﬁ? fdiGatel atinaa Ha%%ﬂ?ﬁe@ﬁ%&%@ﬂ%ﬂ@%@ﬂﬁt@%ﬁcé Roording
er een recorded on

. successfully p ornmed therein. 15 |t data has never
tthe wrinvedioncé, orindicatesythat thawrity onte recondingshédiuned eatenrsdhe TDME update

fi ' : ] = d i,nf | h

et oot Rigbeeh o8 halliel A0 ol elyohf sy PGB e iPMS (Mhen data
dur i ng HaRibded fetioRdedPhind Heeewnhéreagmﬁ@wtrigseé@&srwg%md therdipg | s
recorded in the TDDS as nentioned  above with reférence to FIGS. 2

and 3. 20 According to this enbodinment, a TDDS having Cflag =1 is
reddrded andf dafa hagnever been resewied onytheswritgencesecerding medidene, the

th ts : _ . _ | .
commandoroUg ATt RAR, B AL Bubfer of ABERaN TR X R0 7 i Hlomatop tha
- and t helefe¢ttreanagemenrtispdirfogmeddising theersicerding insediividrived dueing Vinitislizing of

open state.. 2s Two cases where the T .updat cle js.open are as
fg| | ondhe write.once recor l%g meglrum 4. C flagis ecorg'eg)(n the JI'I.SJDSD as mentioned

above with reference to FIGS. 2 and 3.

20 ' According to this embodiment, a TDDS having C_flag = 1 is recorded and the:
) write dnce recording medium 4 enters a state 110, so that the TDMS update cycle is
{) open in response to a host command or according to a récordinglreading operation
(bperation 20} and the write once recording medium 4 enters the TDMS update cycle
open state.

25 Two cases where the TOMS 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
_speciﬁca[ly,' a lastly reco'rded TDDS, having C_ﬂag =0 is ioéded into the recqt_ding
medi_ﬁm drive, the controller 2 receives a command of opening the TDMS update cycle
30  from a host (not shown). Then, the controller 2 controls the Eecdrdirig/reading unit 1 to
12




Qpeni ng of the TDMVS Upo@e Cycle by a Host Conmand @en the wite

once recording nmedium4 containing a final TDMS, nore specifically,

a lastly recorded TDDS, having C flag =.0 is |loaded into the

r ecor dinegordva diDS dviihve ﬂagpe i nekt EDMS pesition &3 the TBMR astiyfrecorded in

ot Qﬂh@h'ewgg% FSRE TS bl T DM PPURR See.ben stalg bt ase S value
TODS widf qﬁ%%ﬁm GthBeiforitdeni iRt 408 TOF L 86 %@cr‘:a”ufdé Y Therefore,

recorde so as to I ndicate the TDMS update c e open
st ate. cmiy ehiBD8azmtainhng cheinged Of flagy isl ragordeaingeasnbmclmﬂteer
I nformati on such as a TDFL does not change. Therefore, only a TDDS

cont ai ni ng chan r dlnanwcluster eni.n
TOME Update Ogiang TR dpiel bt A8 Fotdh el et RSB ¢ ne
wite once recording medium4 having a lastly recorded TDDS with C

flag =" O isyhepdnd Wrﬂé@nbhﬁeétﬁ@i@‘fgjméﬂlm‘ﬁdl ek bu8stinbcotded TDMISB Rith
readi hg_of data . is read Elﬂjt he host sends a wite/read command to the

r ecor ditagflagedi@ris inaded intritherrecording medigmiastreandireopedipg ar seadingaf data

e kSRt PR R B i e Be P op Y My e Bt ne

oper at iregordife nieseiimalriver pétfornis thel récoiding/seeing opératieni orothewtitd orice
‘record a TDDS with C flag =1 :in a next TDI\/B%tpoleon to the TDMVS

| ast0l y reeewlingmaediumidk HaMSsneeds torke Had eﬂrfulrm\medsaafdénalg&a@g
%F"S” st atﬂﬁﬁh%%ﬁtrbﬁel“?%ﬁﬁ Is3hé ‘?écorla 3Y|‘é'éﬂ rbeéj it ?rto‘i‘é%olg né;ﬁ%p%dwith

e or 'severadl- tines or ter Wi det'er m ne
‘data. AT flags 1t mraaneXth'EDWlG\;@sFoompﬁﬁtee‘ﬂ)MS lastly remted e fih i FOMAasal as to

recorded,in, the . Simla defe t managenent of updating a TDVS
is al sd" ggp%&%mﬂpgateaygg@en ?t:? ®eterm ned to contain a defect
during reading of data fromthe wite once recording nedium4. 20

. After the stpieTHMS WM@pdatbl afteptheveifyafldradite méthedrdire drOséi@rél sk or

the TDM5 wupdate cycle is open, a recording/readi ng operation

(opér ataftes vmiang Y p:ﬁietomodampwt af élatar this timeathedTAMS ia updated to

the ne 3 f Hﬁf the controller 2
prefergﬁ@ydge fﬁ%ﬁ L?SE} e‘ﬁﬁ anthg by recording the TDM5S in -the
TDVA only when the host gives a conmand of updating the TDVS

(operation Similady, deféct !fmaﬂageﬂment ohepdativiy a TDMS & asogeerforatedwhéng
=Lis 'cTSsltgrdiesddétgrrE‘lE%d to contaln a defect during reading of data from the write once

recording medium 4.

(,_)20 After the sfate 110 where the value of C_flag is recorded to be 1 and the TDMS
~  update cycle is open, a recording/reading operation (operation 30) is perfon'ned 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
25 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 cycié open state having
C_flag=1, ln which the TDMS can be updated during the recordlnglreadlng operation
(operatlon 30) In state 120, when the host gives a command of updatlng the TDMS
(operation 50), the controller 2 updates the TDMS by lnciudlng C ﬂag 1 to the TDDS |
30 and the TDMS update cyc!e reenters the state 100.

13




State 120 indicates a o@c state, i.e., a TDVS upd@ cycl e open

state having C -flag =1, in which the TDVB can be updated during the
recording/re t (oper.ation 30 I n state 120, when the

host gi ves d&‘g ntglﬁolﬁﬁ@% lﬂﬁ'fg‘?i?lcﬁ et‘ﬁ@pﬁﬂﬁé %( it9@ eeMmanskio open the
control t

and the-i-l%ﬁ[/)ll\%ugg%% @% Q?gd%ﬁ?ﬁdgt‘? ng%(%}g gg rﬁ@@hé&{%éﬂl@ﬁgel%%on a
TDVE upztanmaoddbesject tbeewrdd dnnewesmdmmedrmnddmh rtdetrecmmjﬁ'igd /htedau?@l‘eﬁve
updateccle i ve t he .ho accordi to, the recording/readin
oper at | Saithat °§'89éF@§ID"3§éJRM%?% syagésgweedpaewgmetﬂ%um Pen: the
the.re | qu!gS];H}ZFC t_
cyclse chfrgﬁd\ygﬁg%gfgg@aﬂhgn @'“@Een §ﬂﬂlt tSS’{r?tq?kf? contfo t(tipeIn the
r ecor di igMleadilerg, Ghiflagl= Omdlea:tesdhat thBOD MBSt Updaté Icygleds @loged: heWhen the
TDVA. Cfla 0.i.ndi c at date cycle is

c osed TSt Hepm0 i forceoed iyt TOME, H ritSanes rédarcing meciuge 4

write Qsiferd BeOTIMROUESlE WYch cl6S6E5fté 180./DVB update cycl e cl osed
state 130. If the host givés a command to cl ose the TDVS update cycle

rather than a io command to eject the wite once recording nedi um 4,
t he TDVS updhthe hesligivasa eomman taclese thatDMS update oycle saiher d:harha

o b nuePe I HE whiclont B PR ihalRRbivth i e TORIE SPRRR aidp enters

rredl umtheistate] 130 & feétamd back oheditae 10T]i UMthe sikte (1BCWNeh@Re Hkt gives
the state 130, if a user gives a command of flnallzmg the wite

n e r aermmand fosejpelfhgwiite anve resarding madiymc the wirke pRge recording
di f
{ e TOVRCAAER 15 Bieefid fibfh fRREOIIRY st e obbitior - Toia"Y oy

contains a TDDS, TDFL, or an SBM in the TDVA. As nentioned above,

.accor ding t dntthé stﬁaﬂcsﬂt lﬁarmeerfgl\teaaa goasrand ohfieslizirgntheGyritd omce i'mbrdlng

f d
cydpe. BRORA R HNa" PironRblB Baowtg it Haissd Bond dara Buch &s

“r ecor degint & Vacdidyfor ihéITIMRO Hfdreby tévé?ﬁﬁé'r@é&dirfg 61 G4th, WiH B8t AOMS

abnormal event, such as a power shor IN the recording nmediu

. drive, tbatmntemaszDﬁ?@ ddF-laforianeSREM, tllethm'EBMﬁecordl ng medi um 4 | f

a power shortage in the .recording nediumdrive occurred during the

:thgl g‘; t |t ES tﬁt(tga @%@HSH%@ES@ dé’ckd&gdlﬂﬁqb‘ﬁ%%mﬁdb‘?m\éﬂt 8f Y prasbhffhvention,
C_flag that indicates two states of the TDMS update cycle, i.e., the TDMS update cycle
20 open state and the TDMS update cycle closed state, is recorded in the TDMS.
Therefore, it is possible to check whether an abnormal event, such as a power shortage
(D in the recording medium drive, occurred during use of the write once recording medium
4. If a power shod:age in the recording medium drive occurred dunng the use of the
wnte once recording medium 4, the value of C ﬂag indicating that the TDMS update

25  cycle was open must be finally recorded in the TDMA.

The TDMS is repeatedly recorded to increase the reliability of data detection.
' For mstance during updating of the TDMS, the TDMS is repeatedly recorded in
oontmuous clusters of the TDMA, or a new TDMS is recorded i ina pnmary TDMA and a
oopy of the new TDMS is recorded ina secondary TDMA

30 -~ Until now, defect management accordmg fo an embodiment of the present

' mventlon has been described with respect to a write once recording medlum However,
14




25 cycl e was open nust @finally recorded in the @/A The TDMS is -
repeatedly recorded to increase the reliability of data detection.

For instance, during updating of the TDMS, the TDMS i s repeatedly )

r ecor ddbeitype ebaniimosnatien giirage ngdiumeonwhich the defaelmanagement according

record ' ee: | VAP : : |.S d i :
" seconddhd Fieit HphyE Farf pBrof BBy iEhet BEHARIS AT o FEIR" Fhatis
enbodi rdafectohahhgemeas rtan inforationrstbegcmediuas sucobdiflg Wb tithe pRsett

to a w,ite once recording nedium However 14 a the type of an

i nf or meBY@HIY, drhigh UseADMPSRteAYRE andCygler slate infermatiosnis retliniedip

to the t ¢l ' LS pet limted to this type
of :'Sredi"ﬂ{n{’]\%’;c @ﬁaqf ﬂ,emsdgf%@ﬁnﬁ&ﬁggg%ﬁdwweghmﬁnformation st or age

medi um according to the present invention, which uses an update

cycle and cykd mesttiahed iabbventiereis a icas@ethdré etattharmab eveniaduohgaé pawer

TDMS of wite once recordi nmedi um mentioned abqve, there is a
Tove wieluSaecin Bien theJererhamediim dhhadscora arRatse S Ch s genpted
recor di, ' ' ; ' ' i i j ) :

[ of ot od LT, HEedo8fing R Wt tetidHidIRin &badddl IRfbrtiat@Ab R nodium

st or.agepernadically qratianyitinad dyring aaecarding/resslinioperation. In this case, supply of

" ecfr cimgveraRthR Ferordlot weim e S nteiaiited drR e Fapngi OF fhe iRfomation
i nf or Mg kBRorrhéallParResAmiled. di AxeRding 46 4n SMMBSYIFHM the pAesFRARENIBAL when

the present invention, when the II‘IQOI’ITQIIOI’I storage nmediumis
rlel oaddhe infoonatien starage inedivinds teloaded dntotthe recardigdinediura dirive, thei ve

by -+ cf dpporit pRR Fhys e 3 Bhpbiar GiAlTakaN of e ki8S
f 1 owc hdnformitios byakferting té §hatipdats ageleaitateliriomeatibar | nf or mat i on
storage nedia, according to an enbodi nent of the present invention.

- The defect - agenent sha in FI G i s performable using, for .

- exdfpl e; ¢ hé1Gr 7 e adiangharligsteatinga 69*7@! mﬁrttm?thadde? tfprmation
managen . , i . . . )

onbod eiotagthe, aBbordHCpIcTa bRiboNibRCS B résert iREHIoR, The'tefeot

20 FI Genanagerdefit showrsin Fi 7 isfperfommiable ysing afpe exantiplenthe drivadbdwimin FIG,

action 310 In action 32 n L) update cvcle of specifi -
i or ik Pof BB RRE A ARt acknaRRaR R U elhad or BaFRg Lo Shyage media
according fo an embodiment the present invention will be described with reference to
20 FIGS.4and7.

First, an information storage medium is loaded in action 310. In action 320, an
) update cycle of specific information related to data redording 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
25 disc.

| Also, the information related to data recording or data reading is information that
is generated on an information storage medium during recording or readihg data and
needs to be later recorded on the infqrmation storage'médiu.m ?f_or data rea_ding. For
) iné_tance,'the data_ may be exémple, defect information regarding a data ared of the
30 iﬁfdfrﬁ_a’_fion étorage medium. As previously men"t'io'ne-d, the defect information is

15




I\n this enbodi nent, the@nf ormati on storage nedi um@y be, by way of
non-limting exanples, an optical recording nediumsuch as a digital
versatile disc (DVD), or a hard 25 disc. Also, the infornmation

r el at edeterdeshin a ERMSforgast on arwiitecanaengcoling madiwmi asra DA formed on a

gener at : | ' storage nedi um during recording or

r eadi né’@%&%blgﬂ%é&ﬁ@(gg?ehm.e | ater recorded on the infornmation
storage nedium for data reading. For instance, the data may be

exanpl e, defle¢hisierflosdintentntheagatate cycle of tiairdo®eatidn ishfesifibed as open

i nformati on storage nedi um As previously pentioned, the defect

i nf or mdEPRNGSIIE erff'%‘gFQjGBe'i’ ﬁﬂ%unﬂﬁs Gvslenie wHite/rord cemsnmid given by a
recaqrdi i a 1.0r; lyt | |

[t 4R PHOMEVERRIOTR e Pl AR Coldifce b Sodfio MR
as openpdats ppeleensyba differentld sebh open the update cycle or a
wite/read conmand given by a 5 host (not shown). However, it is to

be understoqd that-.conditiqns of eni n he, _update cycle y be

it erent | y 18acton 3330 when B8 ePoafEan et Inkiafaapionds Spennihe controller 2
| nf or M¥ontBs thieJBEArdidIReddiy URlt! 19 rRooRkPISIARL TyLRCoBEHF et RAGHAAH o
unit | to rr'ecorg‘gupéjate cycl® open state mqor tIOFP_I n a _

pr edet gredetetminasbares Qﬂtbellmiﬁyﬁinfommti@atstmaget roediyen.iEhe updaféhaycle state

updat e .state .lo i.nfo tign s ifies the state.of the up e
oy P iefaasa BheetRs ik St o Hib BBTEE yEfe TSy B Rrsistruiiagioy  Hesg
is 1, wapiegtihecconsiBtendyslapriM, the dpdate/eydie ibpéme If i vhriesstadef | ag
i{s 0, the update cycle i's closed. In action 340, the controller 2
cont r olcongistencydtadiefl the dgdate ciale isicleged.ecord data on or read data
fromthe informati on storage medium 15 In action 350, the controller
2 creates t hh} | [ . :

whenever da{ﬁgalﬁg&? gggf@g&ﬂfdg@? ?ceaggthjta?'%)t%gﬁ ﬁg‘gﬁ"tr'{?%f@r% '#@g’ﬁgﬁg@a’a 8°rd data .
medi umon dnreadtdata fidfdthe inforamtionadtbrge2mddiven.m nes whet her the
update cycle of the information is conpleted or not. If it is

f
determned in _agti 360 t-hat the update cycle_. is.not conpleted, th
defSct. manadbAEHEN PER Mecqnltaliend dfemss the Apagifed fnfermalicn Hiatinsyds 3e be
cr eat e¢pdBteRFWheRevarU4ts is REVrdEd oRldrirBad Frah P& hidtadtioRy f8RadEAEH Tm.
and the update cycle open state infornmation is recorded thereon

agai n.

In action 360, the controller 2 determines whether the update cycle of the
information is completed or not. -If it is determined in action 360 that the update cycle |
is not completed, the defect management routine returns to action 330, the information

20 created in action 350 is recorded on the information storage medium, and the update
O cycle open state information is recorded thereon ‘again.

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.

25 . When recording the update cycle state information in action 330 or action 3?0, it
" is preferable that the update cycle state'ihfomatiéh is Incorporated into the information
and the information is fecorded on the information storage medium. ~ if the update
cycle open state infonna'tibri is firstly recorded after the loading of,the'infonnaiion
storage mediurh, the recorded information is compared with p’reﬁioUst recorded

16




However, if it is deter@ned that the update cycl e@ conpl eted, the
information created in action 350 is recorded on the information
storage nedium and the update <cycle closed state information is

r ecor ddgfdrivetieararabthierinfdrmatioh| inwBieA. on%EtH&mdatemcl@ statet |h&3mmi@he
cycle state information in action 330 or. actign

pr ef er dh28geRdtor flke ypdatecygie closed state; ipfosmation é‘hth% upﬂ@@r%%@@ﬂ state
|ntot i %bdthelnformatlonlsrecorded on the

i nforma fIOOrﬁ‘ S g’?fasgr%e% i'um if the update cycle open state
information is firstly recorded after the |oading of the information

st orage rredIAEMethﬂaerdeabwtgdiefeﬁtanaMgmnemtsammﬁag&d the tisclosed ousl y

recorded 16 |nforg£t|on and t he i.nfor ion, in which onl the updat e

cyche srapedimants phthe Rresehh ryestion spa %E‘d@t’@“eyﬂ?@'um dygitaeas!

f
Ao des B2y HRORMRREFHAICT G REBRIRG B o Aafinelbn st RedE
enbodi nelnich vweds d:ausqmﬂm;santevent/emh asu irﬂeabptum af pewer supgy te the nadrding

|t o mDPUREHG T J0Tadh BCTIaTLTP DS eI sBeRe aaNI reloaded
i nterrypid @ reko mediRml drivied the recording nediumdrive due to a

power failure, en"the informati on storage nediumis reloaded into
the recording mediumdrive. 10 Although a few enbodi nents of the

preédent i nvethasighhaiew esthodiments elitbe present ineentionhays beemshown and

oyt Estpelciha whshit rkButdf e hoduiREr B Ukt erbBtfbnis,, Regher

made i rwdlitibe gpprediadted by thoswskille frothel argtHat etrahfes pidyse phate iarttis
spirit of the invention, the scope of which is defiped by the clains

“and t heambedimerdmdthost d@pwlngmmshemaplpi%s ane sl of the invention, the scope
~infor i A ion for defect
nanaggﬁgn ?§? @ ?ﬁsg&@gggﬁggabaéngﬂF%Egagﬁgéof witing of dat a

and readlng of witten data with respect to the i nf or mati on storage

medi um and update cycle state information that speci fies whether an

update cycle of the
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information is open or closed, and is witten based on whet her
updating of the information is conpleted. 2. The information storage
medi um of claim 1, wherein the update cycle state information is
contained in the information and witten during updating of the
information. 3. The information storage nediumof claim1l, wherein
the update cycle state information specifies that the update cycle
of the information is closed when %%%ng of the information is
successfully conpleted. 4. The info 'on storage nmediumof claim1,
wher ei n t Whatig eleiged 87 storage nmediumis a wite once information

storage medi umior aAf R¥drinbed Qorabé AledRii @inprgingr age medium 5. A

met hod of det efn%rﬂ%lri]% f’é@@éf{é‘:ﬁrmat%%{;&%nﬂagf%g?&gmgé#er 4 bl ];gr'@rorﬁgto\‘&thing

storage nedi um was apnornal Ty term nateée ue to an abnornal” event,

conpr i si n§f datq argireaging Chwettsndai with respeetixthedpermiative stopgaet mediupynd

updat e cycl e ofipdatd eyaRstate ynfolafaaion thabaRGHEE Mhebbr acliptate ¢ytlMBheof the

i nformatl %?or&%ﬁ&ﬂg%ﬁaﬁ?g# &f&}eédsar?aﬂlg '{hfrﬁ%én b&dcQSRdunetiist ugﬁ%ﬁgg)?wea' ni ng
rding e n e

i nformation regar, enpor ary ect rmanagenent; er m ni ng
that the ni@afien igsompletsk e where the update cycle of the TDVB is
closed and that the TDMS is not up-to-date where the update cycl e of

the TDMB is opgn. fie iﬁ?&ﬁmﬁ%ﬁw@‘?&?ﬁ m@biﬁhfﬂf%baim,e\ﬁlt%r&ntﬂytdﬁgﬁé)éﬁﬁti on
0 |

storage nediumis a wite once ornmation stor ﬁe_ mad or, 2
rewitabl atarwarrﬂ%&omc%w%o@a el Oﬂﬁ?t'oﬂa“ﬁ‘ﬂé‘“ﬁ@a WP \GrdaEngeiihe
wher ei n t mdormeatieh.ng of the state information conprises reading
| astly recorded state information of the TDVS. 8. The nethod of claim

5, wherein the, TDVS_is updated t when dat a, | f
i Tten 0 and®s cad IS BRTTREA S OATEETLR b ageaariin gt ok ©

state information specifies that the update cycle of the information is closed when

updating of the infarmation is successfully completed.

4, The information storage medium of claim 1, wherein the information
storage medium is a write once information storage medium or a rewritable information
storage medium.

5. A method of determining whether defect management of an information
storage medium was abnormally terminated due to an abnormal event, comprising:

reading state information that specifies whether an update cycle of a temporary
defect management structure {TDMS) of the information storage medium is open or
closed, the TDMS containing information regarding temporary defect management; and

determining that the TDMS is up-to-date where the update cycle of the TDMS is
closed and that the TDMS is not up-to-date where the update cycle of the TDMS is open.

6. The method of claim 5, wherein the information storage medium is a write
once information storage medium or a rewritable information storage medium.

7. The method of claim 5, wherein the reading of the state information
comprises reading lastly recorded state information of the TDMS.

8. The method of claim 5, wherein the TDMS is updated to manage defect
when data is one of written to and rfead from the information storage medium.
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