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WD 2004/ 097810 PCT/ KR2004/ 000928 METHOD AND APPARATUS

FOR MANAG NG DEFECTS | N RECORDI NG MEDI A, AND A DEFECT
WORBMAGER1RECORDI NG MEDI UM OBTAI NED USI NG THE BAIVER2004/000928

METHOD 5 Technical Field The present invention relates

par MEHQPAND AP B RarEisyF SR UANRGITE 205 REREcoroING

r ead i mATAN YA cﬁgredqem\ ‘5%2% Fgegeﬂ@ﬁm Méoﬂﬁfmsymeo

of a recordi ng nedi um even ect managenent o

the recordi ng nmedi uMJSAN&OhHERAME METHORt ed, and a

defect 1o nmanaged recordi ng nedi um obt ai ned using the

same net hod, apparatus, and conputer readable nedi um

Background Art Defect nanagenent includes a process of

rewiting data stored in a defective 15 area of a
TechHiicdl Figiia area of a recording nediumin a new portion

of the user data area, thereby conpensating for data

| ofife 5?&&%@@@&'86 réRtecid y&red ﬁ%napﬁn%?ﬁ‘féla}ecoré*ﬁ??ﬁédia, and

managenent 1s perfornmed usi ng I near” repl acenent o
mor@lpqmmm@rly,em aacem@wod apparatnearande ppenpeitemreadizhle medium for

stored in_t e.ar of t user data area is
perfdihld daanpHOmeD] affe dalfeld L 2° RasATpGhoherbint e, when defect
man8hémBhDbfr Y 3666RIHg rhd@urD isledidrmafly atepmimitelin@nd a defect

user data area is skipped and the next avail abl e area
managed hrecordieg mediurar ektained wgingo thiefsaine methebdappanatus, and

ce and slipping replacenent are,
Com%'\?gs%‘?ﬁ[a%i%ﬁ‘?@@re only to recording nedia such as a
DVD- RAM RW di scs, on which data can be repeatedly
witten and recording can be perfornmed using a random

Bac@?@@ﬁ@Aﬁ*{Et hod. 25 It is difficult to performlinear
repl acenent and slipping replacenent on wite once

r G581 ﬁ%dﬁ@gh@bnt%@ﬁﬁeé Sg?&@%&gof r%wﬁltﬂn@"@éjta%@6%dgig°aedefective

I n” genera presence fects I n~a recor
areanefda uuser datietaeed ef doyecvedingdnadiudaira aonew horties fdhegquser data

d and t hen confi whet her, or, not dta has
areap QISHORY FPMARNEBITG LT JAB 108 ULy He qeiectre aos. In general,
defe%@%ﬁgpen%@g‘f? %%}Hemaa%@d Fﬁbﬁ%}grseﬁl)éﬁg'r@%t% g)g ing, replacement.
In limaesr mplacmnnmw dizatan Mdnmnﬁgaedata‘cmuegarea oihh‘\emusee data area is
reco%%ge K&%org%%@% area he\a/\\gljng2 On%4/d%?ec§sl.o In slipping replacement, the

defective area of the user data area is skipped and the next available area of the

user data area having no defects is used.

Both linear replacement and slipping replacement are, however, applicable
only to recording media such as a DVD-RAM/RW discs, on which data can be
repeatedly written and recording can be performed using a random access method.
It is difficult to perform linear replacement and slipping replacement on write once
recording media, where recording is allowed only once. In general, the presence of
defects in a recording medium is detected by recording data on the recording
medium and then confirming whether or not data has been written correctly on the
recording medium. However, once data is written on a write once recording medium,
it is impossible to thereafter overwrite new data and manage defects on the write

once recording medium.
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O her nethods, apparatuses, and conputer readabl e

medi a for managi ng defects on wite once recording
woreaita97smhere witten data cannot be erased orPCT/KR2004/000928

rewitten, include the nethods, apparatuses, and nedi a

P QBRE Matbch nParAses. ahdresiiewSs (BBHERE HaRiA der Managing

defeds b1 witeCBREe rrss&umg;sanémsj WReréQWRYSH datd &a#hbeYe erased or
managenent performnmed by a reproduci ng and/ or

rewrigeﬂomlu@ ‘ih@dhathgisi aapam?, apdonedia %tenﬁellminbmwmg the use
- - t,e.q. _
of a Ehiph el AR er B e Rl Moo fo Prosiih A SRI managed write

oncedetyRiing nigdigh! upt ed due to a power failure.
Therefore, an apparatus, nethod, and io conputer
readabl e nedi um has been devel oped and descri bed _
hdlewvevaro thenslefed managamentnpegloraed mynsyd@producing and/or
r.dqi i I J b r QN .
recordfie fiedFmi"SfvE hér 1AL Sbdimdlly, Hicerkithél Ui (63 unavoidable
accidentyvedes whenepbwdr sappligdte the argraduoing enhd/adeblding medium
15 nedium for perform ng defect mané)gerrent on

a
driverigdptediuptedelyeuia amaverdefiwe:  Thereiiesan appgratus, method, and
comREFfeERlable HGdRAHGR HCUP aBlolbBES anl AL DR Hek At Generate 2
resultent aigéectwnanagethreeodiing medilemmegardigss obsqpemisbe maptidne:

the sane. Additional aspects and/or advantages of the

invention will be set forth in part 20 in the

description which follows and, in part, wll be

obvi ous fromthe description, or nmay be |earned by
DisclBsafel 6faBeQhvéitn nvention. To acconplish the above

and/ or other aspects and advant ages, enbodi nents of

the present invention provide a recordi ng nedi um

i ndheupiasgnh invieatian prevdes & methed. apparalssnand caryter readable

. ' hst | ect iy 0]
medif Sot Prfo SHIRL i 5L il Bl i) 4 SRl imelilin i defect
managernest aaisngbharmailyateymireated eluentt least donan iumavoidable accident

identifying the defective area and the_ repl acenent, )
Suchufees REPLIHIEBLANEoR deietbmanngnn AIeCBRsE At implementing

i At &gpéding the defective area are recorded
°°m‘?énﬁst%ﬁ'§ﬁf?§‘£\e£cene'm area. 2 WO 2004/ 097810

PCT/ KR2004/ 000928 The position infornmation and state
i Aiddliticnal @speetgaantl/ag atiantdges of ithe investionewill e set forth in part

in thgrﬁrggéfiﬁ@orr{)?v%w&llﬁg@gqr'&ggrgpa?tr,]%fl?%g o] l“\'/ri(g»unsgfrcl§rcr:1cthe description, or

may be learned by practice of the invention.

To accomplish the above and/or other aspects and advantages, embodiments
of the present invention provide a recording medium, including a spare area storing a
replacement area that is a substitute for a defective area of the recording medium,
and a temporary defect management area storing temporary management
information identifying the defective area and the replacement area, wherein position
information and state information regarding the defective area are recorded in the

replacement area.
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in the replacenent area. Alternatively, ECC encoded
data and the position information and state
w0 ndoanymio on are recorded in the replacenment aPEEKR2003000928
acconpl ish the above and/or other aspects and
nta odi.nent s f,_t.h sent inyent,
95 PR PR nand stalg BialRn tevaltipg bRadsfgetive area
may %e%rrwncdrfédtuéﬂld&ergm éﬁ&@d&ﬂ.r@sw&né@mﬁgfwwa@a recorded
def ective area of recordin diumin a spare

in the gaplagamentcarasi. ng Altemativalyy %mdedl dater and dhe position

infory@fPhianffe fuf R At S Ra A R ERE RS o
area. of the recording nmedium wherein position

I Moodi¢oinnelishathe aica/feearimbobﬂwria@ﬁebﬁ%cﬁaﬂ@aﬁtbges embodiments
defective area are recorded int repl acenent area.

of thﬁherﬁﬁ@tnﬁdﬂV%anf previde a meethed elemANAdiNg eGP a recording

e TSI LRI B e B2 Pl HAEG b recoraing
medumanmg@spate arreaaah@MA) decordingg fempdrary ngharfageheent information

recordi ng The | ast

ded
dentiyingo dNbLEIeHES NGt Aithynbe CPEBSPGRING n MaCemENt Area in a
temp%ﬁarlyeaéfe NPafh éﬂeﬁf"%{bﬁ &f %%QR ia\'ﬂgewﬁn af/\/ﬁ%ré]ﬁ position

e recor ing dium To acconplis ove ‘and
informiakien axbetats infodmationmeggring #nmm#etﬂwesareafamhsecorded in the
resent invention provide an apparatus, including a
fep'afgselﬁ“&. %7 reading unit 20 recording data to and/or
froma recording nedium and a controller controlling

t e eaRItAOAY by dFudhé0 Rclrie! aféi:%?dihgartémerQr’y amanagement
defective area of the recording nedium in a spare

inforaatian owhicheislastiy toegdedin the temporaacdelgich gianagemeant area, in a

defeliinhporicit chee YERBEI Rund ATRERRG, ot el el B mecium.  The

lasthyafedrdéd ferhpoRNY ahanaRiresit iNfIALRIGANhafRArecdided in the DMA in
controlling the 25 recordi ng/reading unit to record

at legg ine &fr @ leaddniien andzmieaskGittareaob ihafecondinggaedivay
the defective area in the repl acenent area To

adva ggﬁ@ S%hﬁeg%%rr(%nts 6P{)th%#é§8r esen mven?ges embodiments
of ther preszdaat anvesttiond prdvide remg apparatuls f iacluding @ rmdmigrrgadmg unit

i ncl ng determ nj whet her recordi
recorgi Pl ABIRIHOMaR TRV MASuBe enl 4 FopbRIPEGHOling the
recof 'd?gdét%SH ¥a rr@ﬁl@?@ﬁl@nged‘réét fd)rnfaoﬂﬁ'?dn%‘ :%rb%”bﬁ the recording
repl acenent area, of the recording ne or a
medidaf,eitt Bvepareearesf of Hke rrecording gnedium the Orecogdisg/deading unit to
PCT/ KR2004/ 000928
record temporary management information identifying the defective area and the
replacement area in a temporary defect management area, and controlling the
recording/reading unit to record position information and state information regarding

the defective area in the replacement area.

To accomplish the above and/or other aspects and advantages, embodiments
of the present invention provide a method of managing a defect in a recording
medium, including determining whether recording medium defect management has
been successfully completed, reading lastly recorded defect information from a

replacement area, of the recording medium, for a defective area of the recording

3
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medi um and creating new defect information when the
recordi ng nedi um def ect nmanagenent is determned to

waona/o9msto been successfully conpl eted, and updetT/E§2004/000928
def ect managenent information in a defect managenent

mecfirfophifetatie i gl TatEn HELG 3P eRrdiBE gpecium defect
man@geieet id deterentsdita) Bal® Not Iedaf fidceseMIAY SoRIPletéds and updating
successfully conpl eted nay be determ ned by checkin

a
defegbrispaageognt |intprawtioRe in racdefarhgnavagementriarea (DNg/IA) of the
rafti. ] L.on. may further

recof 5 TR, Hhecel 6 BE 0F5R 3% UPHeRt MR Y ng' < ne
defective area fromthe replacenment area. The io
geTies aetergniningt dfewhetheatethectecording médiom defect undhagement was

i ncl yde generatin ew defect information based on
SUCC&Sé{H“ML@%ﬂP%& may Be HAIPERINGHPY FBEFiiBg aiepaiistency flag on the
' Hhedih@n- To acconplish the above and/or other
recogglé gt%sadlgnd advant ages, enbodi nents of the present
i nvention provide a nethod of nmanaging a defect in a
r ethe djengratingliofirthei newudiéfegt ddoemation mgaytfetther include reading

B B e S e N
gendthtih ®f teE PleW AsfeciRforAatd REHY fRfther M{E’?’étz @EgGrdeg new defect

’

recorded data, as identified in a spare p
inforprsgion, baged wepievousgdetiest indormationpnd therreadrdefectdnfasmation.

recorded data, and updating the SBMto precisely

r : dj or dj [ .

pae BokorplidF HsCs s G Br Bl HapeBE b R FREGES. embodiments
of tHeegreskntginvediisrmpraddéhg mptleid of manadiag SBMefest in a recording

further include recording an updated SBM as tenporary
mediRafelveing i rA’lermainingh whetheg dRpRIdiNG redigp defect management

has %ﬂ%%uﬁ%ﬁc@é‘ss‘f@@n 8;;@@?%?{%2%5@%@% ;gé?gon of the recording

acco above r-aspe
medan gurpgrtedly ecdndainingnhe recbrdduedatae sssnidentifieditin en spare bit map
i i ncludi ng a recordi ng/ readi n

ovi de anp. appar at us .
(sBih; 30 T irkth Mol e aPSIOR SAP 46T ded thgEd updating
. . r
e SEIH oBAo0L £ S LOLIL G QMAG EGGAT 85881 on ho
verifcatior ©f the pgrtioomfgherechrdogmediuni.ng t he
recording/reading unit to record lastly recorded

qohs wpdafladchhs S Agy dukEn NRER terdrERacht uprgted SBM as
tempBeE hUMakaheRlentWTBEAEEN i & t@ﬁfp%?é’ﬂyrmeétoméﬂbgéﬁl‘éﬁt area on the

previ ously been 30 successfully conpleted, an
recogding megdiumg t he recording/reading unit to update a
defect 4

To accomplish the above and/or other aspects and advantages, embodiments
of the present invention provide an apparatus, including a recording/reading unit
recording data to and/or from a recording medium, and a controller determining
whether recording medium defect management has previously been successfully
completed, controlling the recording/reading unit to record lastly recorded defect
information from a replacement area and generate new defect information when the
recording medium defect management is determined to not have previously been

successfully completed, and controlling the recording/reading unit to update a defect
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WO 2004/ 097810 PCT/ KR2004/ 000928 nmnagenent area

(DMA) of the recording nmedium based on the generated
waledoe097810 nf or mati on. To acconplish the above BOMK®&2004/000928

ot her aspects and advant ages, enbodi nents of the

manBbERER AL KM o8 ki AT, Raet Ll BPnrate defect
inforffdionm and a controller controlling the pickup to

record and/or read data to determ ne whether recording

medi um def ect managenent has previously been )
sut8eeampiish thenphte-and/gnathar aspests angadvantages, embodiments

o S PO SGEANETL L g o o
and/%ﬁrog]ﬁ&vyemdmgemedm,dag@ darpdhﬂgﬂeﬁ cortt_rallﬂgwitqhe \pﬁf]ldufp)/to record
et her, data is iq recorded in the portion when the
and/Pb AR AR HodeIRiR? AREtianERsORING TSaLuS delort Taanegement has
previl'j‘)gltgl B¥én %@%b@%ﬂl?’ &We@d?%%%ﬁﬁﬁnﬁ%o%&q’ofﬁﬂg recording

_ ting t S o precisely reflect recordin
mediinatpeirpdriediy coatainidgnup mectrded kdated asridemtified in a lastly recorded

ver,j ficati of the portion of,.the recordjn di um i
spard il B (P MrOTEE CBRTRE FIRSiNEedt QYR 151 VeR whether data is
recokRER iR trBM Geioh € WA the ﬂe%d?@i?lgg?ﬁ?d’lhw 'Hé?é@@ghgﬂaééhent is

a tenporary defect nmanagenent aré&a of the recording
determitiedrito Mot have mpeviehsly Heembsvecesstiilyr camnpletedy st updating the

d_advant ) nbodi nent s, .of .the present invention
seMORpRHD B (BF TPEti St lor s rREFHt el sidsed on the
verificatiéva bf mémﬁoﬁQﬁtﬁé)%ddeihPﬂﬁe@iuhﬁpr oduci ng and/ or
recordi ng apparatus to perform 20 any of the above

met hods. Brief Description of the Drawi ngs The above

andI%FoBlAker mayeanirohiae Jacending ¢ the undetest SfiMtas temporary
b7k loithblon, BEAOBGERSS, 0B birBRRHAH 3189 S pooran

medium.conj unction with the acconpanyi ng draw ngs in
which: FIGS. 1A and 1B illustrate data structures of a

w.ite once. recordi ng nmedi u wth a tenporary defect i
R ERRISH 8 QPO el B AL AR RN 0SS Gimbodiments
of th%?ﬁr{érﬁghf‘%\ﬁe‘htibﬁ%r%did‘é! 8%GH g@?-ééé‘cféﬁlé“rﬁsdiﬁﬂ@% l@ﬁ,{; gt%omputer

present invention; Fl s a block dlaér
readableagqde frusontelling af wpnodurinig fandiomeatagding rappadtusftoaperform

any @ﬁégéﬂor\}gmngﬁbﬂrgnn agcordi ng to an enbodi ment of the

Brief Description of the Drawings

The above and/or other aspects and advantages of the present invention will
become more readily appreciated from the following description of the embodiments

taken in conjunction with the accompanying drawings in which:

FIGS. 1A and 1B illustrate data structures of a write once recording medium
with a temporary defect management area (TDMA) and a defect management area,
according to reproducing and/or recording embodiments of the present invention;

FIG. 2 is a block diagram of an apparatus for performing defect management
of a recording medium, according to an embodiment of the present invention;
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WO 2004/ 097810 PCT/ KR2004/ 000928 FIG 3 is a block
di agram of a reproduci ng and/ or recording nmedi umdrive
w0 bait/o913cd udes t he reproduci ng and/ or recor di NRECT/KR2004/000928
apparatus of FIG 2, according to an enbodi nent of
t resent i ventlon FIG 4 i]Jlustrates a .data
£ OFIGhe3 7 Gt DlgeR SEABrHTA Ao oRHCRGEIUPh PeoRian medium drive that
mclu@@’@ol‘ﬁbﬁﬁéﬁroéﬁcuhbeaﬁd/%?%Eon‘ %@dp%?atu?@? F$G 2 according to an
lustrates a spare arealnt e recordi ng ned :
embﬂdmﬁ%@ﬁpmlnveﬂmnagemnt of the recordi ng rredl um

 FRRATNB ¥ 6 BAER (el e B ectRRVG RS, accoraing to an
embbHinisiiticitife Brex@ndifveptiphal ni ng a method of restoring a

spare bit o map (SBM, which is a type of tenporary

et &y Snilkstrateson spare area it dheireeprding megiurerformed when defect

manGBGEASRETSY b LECuBrS b obBErE: o helAfi oS Bue o an
unavoiduige gedidentr®idings ammrdamgeto anot her errbodi rrent of
the resent invention. 15 Best node for carryi out

G5\ eABC Husksater dirgearis Iexplaining & matkod rofcr@ﬁt@inngta) spare bit
o TR S VS A R B o

anotmaeembodmherm)frtbégrm imwemtion] andefer to the |ike
nts throughout. The enbodi nents are described
IGw £ ds el W%é'tﬁ?@%@na'rﬁ%rrwnsbrmﬁsilurrtefd@fwtn@an@gement
nts of

me”*C’ﬁ’e LAY Rt AB SO ey ST ife o gy IR

reference to the acconpanyi ng dravvl ngs. FIGS. 1A and 1

Bill strate stru tl1res of a recordi ng nmedi um 100,
Bestpade for( HFREPRYOLf the present invention.

FI G 1A il ustrates a single recording | ayer recording

nedeigrenice dk sovabieomaste i xletaik te éb@r@nh@dwmtarﬁflm present
mver“ﬁ)\f'i Q%a?hdl {8\" WH& la?é’ﬁlrusfrg dﬁ'ﬂ%h’é%é&o%@%ﬁh%&@g wherein

ead-1n area, area, a
like peferencéhreumerals |refearteathesllké elsrhentsi thraughouter Tharémbbédiments

t.h di 100 d the | ead-out area is
are {1gseitieg DEICAAD GRRRAN P, DERSerhdnYaIiSdbHg Snanio the figures.
Hereliter, Eﬁ@eﬁé& %rﬁb@@\rﬂeﬁt@%‘??ﬁé‘?r@%ﬂfeﬁo hiitsh vJIIF%@ ?}é‘scrlbed with

area a the | ead-out area od| ment
referenae to thedaesumpdinyting dBawidgs.a area are the same as
t hose of aCDrevvritabIe(CDRV\) and the data area is

aﬁﬂ;@tf ah! d ég l}/ggt %ggt]rt'@pgpg %ﬁé\ere%g)rec? hg Thedidm P&S according to

embodiments of the present invention.

FIG. 1A illustrates a single recording layer recording medium representation of
the recording medium 100 having a recording layer LO. The recording medium 100
includes a lead-in area, a data area, and a lead-out area. The lead-in area is
located in an inner part of the recording medium 100 and the lead-out area is located
in an outer part of the recording medium 100.. The data area is present between the
lead-in area and the lead-out area. In this embodiment, the start and end of the
data area are the same as those of a CD rewritable (CD RW), and the data area is
sequentially divided into a spare area, a user data area, and a spare area, starting

from the inner part of the recording medium 100. The user data area is an area

6
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fromthe inner part of the recording nmedi um 100. The
user data area is an area 6 WD 2004/097810
wEROMAMRBOO4/ 000928 where user data is wittenPCER®#2600©00928
spare areas serve to conpensate for loss in the
. O .
wherE iR D i WEfEn0ank 1o ShaFe iR 648 (B orBeiEiE Fhtoss in the
recoriding spacebetheblisert Hata area due & defectdie Sipee defectasnég occur on

al l ocated such that. a | arge gnount of data still
the 5ORing (BRI (190 riSo PR BEnDBt dhe SGES O 1, Spare areas be
o o of o .
alocSe L5 tha BB Mhogh, bh b8, BF 8 §rRehoin 1y pcorcing
mediuend6Par In this earnbodimegdnpositions of itbe spacs @neéas mratnot fixed. At

| east, one.of the | ead-in area and the | ead-oqut area. .
leastqite of, 4 BE{6d paageRiont Aigasng 4 Lippaiany delgrmanagement area is
preséMGATA bt BREiofthé RRIEFSAreatdRNthebad ot bRsAr di ng

medi um 100, having two recording layers LO and L1. A

lead-in area, 10 a data area, and an outer area are _
sddeBi Hustjates radaubleoipcording hayar regerding reedium representation

ot SESIAIRABES 10, Pyl PSSy L4534 LT, lpac aon

a datar@rea, and ad defamy a®y ssyuRntial (iiaTdd RbithedhABOpart @fthe first
t he outer the secaond recording layer L1 to

' art of ) : Pl
recording 1ayeerL (b9 ttsgputen Pasteeb fitst rreeerding dayeaiyled. (Similarly, an outer

Unl 4 ' i I (- ' i
oroa 3 ok 1 09\ 55 e onf B ) 3 N o part o
the semohdafecbhding éayerdL hdo rtadiinned partodf HeCseddhd Féedrding, layer L1.
.th recordi ng, medi um 100 of FIG, 1B has an opposite _
U““kﬁrtgéks'ﬂﬁl?hr%@%ﬁ?g deqaiding gedjymy Qfeﬁl@t%'tﬁhﬁdeﬁﬁmt area 1s
eipl i finthe £ ki i :
ool SR RIFER ATklockrdiny 7901, 10 ERHAG L, That s e
recomdiny cwdiumul 0 of Fd@ 1 Behawibaroppasitedfackipathe(OTH) where data is

it PG ok Iea-in s Gf g Trakyespeding davar LR loware e outer

area ﬁbothg%rsf ?@cdrtéﬁgr Ig'zéng ahay@drﬁinhﬂr%;aﬂ'gni—ihe ) ofn the second

[ oal nent s, are areas ca pr esent bet wee
recondineg layedLiTrto itsrleadend aréa ofi¢hee sdaord secadingdayerhlt h€he spare

user data, area apd the | ead;out area bet ween t he
area £ Bflocsipd 1 pach Bhfhe MEokTfe I A 0B ecossary.
portion of the user data area nay be used as anot her

SPArtResd @mbddidkntss theWparé Rrea® BN NAbPestint betwEeNBNe lead-in
be present between the lead-in area and the | ead-out

area gndatheryser dzata grea, edwrenitag uasT dataarespand tie iepd-out area and
/ [ t er, i rec i.n
verw @SR 18P QA I AR kel Boas 1 LT SORLALADY the user
data Gfrea thay beegsatt ab rarithéosparBedrsal ithat is9 ntdre. than éMe spare area
recor di ngD apparatus i ncludes a
may be present’between the lead-in area and the lead-out area.

FIG. 2 is a block diagram of a reproducing and/or recording apparatus for
performing recording medium defect management, according to an embodiment of
the present invention. Referring to FIG. 2, the recording apparatus includes a
recording/reading unit 1, a controller 2, and a memory 3. The recording/reading unit
1 writes data on a recording medium 100 according to an embodiment of the present
invention, and reads back the data from the recording medium 100 to verify the

written data.
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recording/reading unit 1, a controller 2, and a nenory
3. The recording/reading unit 30 1 wites data on a

wo ewanglisng nedi um 100 accordi ng to an enbodi neRtT/ER260A©00928
present invention, and reads back the data fromthe

r ecor di ' 100 to verif he itten data. .7 WO .
200 GBI R e irtlbs Siedii: ¢dfeet bidhabestent according to

an emBotiment sfeer sesentddentivrlefacthis'embaaBakt, 85 ebfirdier 2 uses
to an embodi ment of the present invention. [n this

a verdfyraftarmgite methwdcisnwhish| datads ywitten an the recording medium 100 in

e N o oIk BT B LA 4 LSRR an e
of thela¢cording tledivm i10Deagladefect. t Mate \specifically, tthe d¢h@blier 2 writes
if an area 5 of the recording medi um 100 has a defect.

user g5t 087BE| fecerding mediemc 100 i predeterinedeunits gk datgatverifies the
writtegg?%é\edét%. T&Iét%ghgﬁdémr#?lcffocﬂe'%cBFﬁrgftéﬁ%@hﬁggggghéﬂwi% a defect

verifies t en user d

existsrarad mEplades a deteaied defertive mrdd Withra véplabernedebred.  Thereafter,
s a detecg efective area w

the q%)ébzhégggﬁgaggesgl@?gr%ﬁgp@ap@p? ?ndg ggth: gﬁgﬁlepg &f the ctigfegtive area
and tglgfn‘;é??a%e'n‘f@rﬁr%bl aRd! 16:251 the! (Heatddf dARatdrPRStHY melfory 3. If

tive area 10 and the replacenent area, and stores
the anmaunt rof dhe dgtoret dnformiation ireaches apmedgteBnined levvéle the controller 2

e e B SA T L FEIES eGP SASEp e T OMA of
recordiryy ¥HedilhP 10U, 1 Olhfbinatidre WRteH Xodﬁffeeel‘fDM?\E?%%% temporary

area (TDVA) of "t he recordi ng medi um 100. rmat1on
managenaerininfarmationT Dorespording dd defepbmanagemerd gefoemation written

i nf, tiQn, correspopd tq. def ect managenent . .
to a hpoRidrBbeniaTt, SrBa VAT, dbPels rriARG SEOkPeat information
contdifdAtempdrary e defs@r Ynformagdene ident g Mhb O HeféiVedl &as and

tenporary defect information identifying the defective

corregpending ngplasemend pareas n and dempasapn detact avanagement information

t infor ion. for.managing ..
or mERREN SETBTIOARA TER bR " B8, AR PBociment,
the térhperaeyidefiedtananagdément efgaiation ifeludet a1 BR'thap (SBM) that
i nformati gn includes a space bit map (SBM that 20

provides,Jnfganatian Jorddeniyingravalahta ayear frmiunaypiablecareas of the
recorﬁi[?g;"r’i'nﬁp%‘ﬁ?i1b9bl e areas of the recording nedium 100.

ormation regarding the defective area is
witten to the replacenent area, so as to restore
t Aihe infdronation oegarting thendefemtiye naneagismeanritten nbotheateéplacement

t.b dat.ed, . e. q.,,.. when an, unavoi dabl e acci dent ]
area,¢ 0. A% 0 deploie thisainTofiation Whefl, eMBQ/aR (Wanagdereal information

cann8€bBCpIfed! @3y Navhdiean dRlorsdtfle UdddmMesUchPLa e Holer failure

ar ea.
occurs, even though the defective area has been replaced with the replacement area.

The information regarding the defective area specifies the position and state of the
defective area. For instance, information initially designated for a defective cluster
is written to a new cluster, i.e., a replacement cluster, that is a substitute for the
defective cluster.  The information regarding the defective cluster, in the
replacement cluster, identifies the position and state of the defective cluster.
Recording medium defects include defects caused during recording of data and
defects caused during verification of the written data. The position information

regarding the defective cluster is considered address information. For instance, if
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The information regarding the defective area specifies
the position and state of the defective area. For
wo ewuasmse) i nformation initially designated foPCEKR2004/000928

defective cluster is vvritte_n to a new cluster, i.e.,
sevefal GRFESTE iglolt Srior Aol PIERI il fphBRotea for e

defedtfgfeecttl;tsm, @ CisgtePSNi of thee dgaﬁecrtml elufsm[]it; Kddc;;bsded as the position

) identifies_t ositiop and state of the defectjve

inforiien dhereoke  BheISH Gidne esliBndbieEMaton 8 it eindes, so that all
dukrd N dj ; a dpned e s

addrGEIEE bf] the PecoRRRG ikt 100° BRC beBplocsedt BFthe position

informationmatFioorinstaaegey dhe godsitond @fferhatien chagtey absout 4 bytes long.

consi.dered, address .informatjopn. For .instange, i 8 WO
The 5533/ D7 RSORCRORISDE AR0BuIos Ve, Shistar HesRiiBR ether User data
writtd¥$ k@l deFE@ihver cllBEPas eduikNent tl%r ﬁsélnljég-\a ritten iBSRI rgPIacement

designated for the defective cluster, Irst
clusteh erddg¢rifieswehethes ther défect isca caeylets defectparsan irmomplete defect.

Thel foBipia: ot CraTient Hfotd P8R comBIdIE e agad,ant gannot be

corretted,énd ey damtotBsliread HOO WASrRS B¥PhesTMIbtBSddfB&t represents

position 5 information. For instance, the position
data thatohasbeen oesigctad bubistmareljkely to begdamaped aigaie  If the defect

s a gl b SRR bR PPREENDERL LS Thak ol be thE Same as
data &gtitierainethe defedtd®y cldster Whikti€DecAuse HaR, 306BR Bhould have been
cluster, or jidentifies whether the defect is a

writtery ifp [t dledestiver closteancompargsl & éheidiata tthat apwaliprgndst up being
, ta_that .
wiedA7 e LERRETY AT R 84 R RN, e PRERAC e when o

compibty dafedt hexcurs dupihgt recdrfing tof rdgta ethat tstnodthlyachdvddges, such as
., has been corrected but is nore likely to be damaged
V'de%aﬁﬁ%. If the defect is a conplete defect, data

witten in the replacenent cluster may not be the sane

a t j [ i I IS ;
SR 2881 hos ot BRchSReH (4Bt Shishof (0Bl ygng ancor
reconiifige @pparates s tremovedipareedrding tnhedidet 400hafteaceeaating of data,

ends ein S5 witten in th efective cluster
the ERIP, SreXibats Vit PREEHERS 1) TEVEr DRFEnERTIRAIR otext, the
contdREE A r&5dd I tBe HETEAYINTEFOAMEoRt tHat Mehitty 3 PRIVIdES it to the
changes, such as video data. Wen a user presses an

recosgiing/teasling onit (Inaend geoinls the reperdingireading opitdntdy write that defect

N ST i p—
is ugRest forvevdry WARS aberitnt 0 AlRMRatdREY) Y Rémabeshy management

.. Next, the controller 2 reads the defect information _
informatiant¢an kenwpdated whengvesgererding iseompleted in a predetermined

recording unit.

Also, the controller 2 sets a consistency flag when recording the temporary
management information in the TDMA, in order to restore the temporary
management information when the temporary management information is not
updated due to an unavoidable accident such as a power failure, even though the
defect area has been replaced with the replacement area. The consistency flag
identifies the start of an updating of the temporary management information . For
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recording/reading unit 1, and controls the
recording/reading unit 1 to wite that defect

WO edoanoymio on to the recordi ng medi um 100. The PETYERR2@AHP00928
managenent information is updated for every wite

rat Lap. t I Vi or ar nag nt,25 .
cxorf, 4 48 o8 A0 Sloy HRhBURE BBt s TN & recoraing
meditonpi0ot adeds) ta by rstRbesdTifdes a Fevbpdidgn@editint .drivleSafter recording

the controller 2 sets a consistency flag when

datarig RIPEPIRIMINGS Bl OF After aruite) eRertionatle eensistenay fag may be
resetlT r@@’r sd BsAbORK rééér{t]gas%g&?estsﬂﬂ JoddeR %tﬁgnﬁwmagement

mat'i on en t npor ary 'mana i nfror
informationt whie tipel tenepordng niamage mem irfortahtion Rofinaligripdsited
as a power failure, even though the defect area has

b I dwih th I t ... Th
coMEeaL Brag itinG BERPEPEId Hot Stalfs o heurecapiagimgdium 100

. i LON r . .
BRI IR TR MEHER 1 Wcondlio a1,

the qamtrodlen@idaterminesithat theyrdeerdieg was abnomitaly telminated and starts
ordi i um 100 needs to be.renoved

restar G 4 Pho Mo AIA R cMaRAGPTRBE o UPHEAUATA 87fin other addiional

inforRiaBigAt eTRRNRY the chtrerat Ire?éfdsfﬁn’l’hfrh‘taﬁ?ioﬁ|Or%§§léd'iﬁ’?1 thé Q8fective area
consistency flag may be reset to O so as to Tepresent

fromaas maséskecently péataoed efea,hand eupdatas ytheatemporary Banagement

. int. O & the t Qr.ary, managenment . .
inforlrRfBhrabs et Hadhidf EARRLER bR RLaPe rgd inferation. A
detaifkdesaptiodithgredfwill Bé Prévided I4tee recordi ng medi um 100

is reloaded, the controller 2 checks the consistency

fl ag. If the consistency flag is 1, the controller 2
deV/BenitheJeeprsing Ak datacisrearileln d-eabwbeR@additional data will not be

writtdr£8! fird ‘??ccl?rﬁ&gf@diﬁm %Qt @p%t }é?fa&@ﬁ?tn%dﬁtﬁﬂp%ér?{eeds to be

nmanagemnen I on an er a ional 1o
finalized jo thatdomtroll@h 2t cordrols lee reodnding/madihg eaits1 to record the most

infornmati.on regardi ng the defective area froma npost
recenty; dpdated tepnatay mABagEmEAt IlARaton nothecRiss: Mapagement Area
o i and ot her additi onal
(DMijnéorgarthP%rﬁMb@ase %1?9{3 read information. A detail ed

description thereof will be provided |ater. Wen the
r ddr ififegnationd segardingcamsfective area js atsenwaittdintinomakplacement

i n e b.witten to t recordi ng ,nedi u "
area {idh HaeteBE botla ol eS8 RocdRorE DECAaiafes.clip,posiion
inforinaioR 081g. OhIfRst RSRDGE hodéfetinge ERGRIrdAMY stRadhfBmialibh régarding

to record the nost recently updated tenporary

the deferdiyerasatalsmweitanin afeplacemenbrkistavanagenment ~ Ar ea
(DMA) of the recording nmedi um 100.

FIG. 3 is a block diagram illustrating the structure of a recording medium drive
included in the reproducing and/or recording apparatus of FIG. 2. Referring to FIG.
3, the recording medium drive includes a pickup 10, and corresponds to the
recording/reading unit 1 of FIG. 2. A recording medium 100 is loaded onto the
pickup 10. Similarly, the recording drive includes a controller 2 that has a PC I/F 21,
a digital signal processor (DSP) 22, a radio-frequency (RF) amplifier 23, a servo 24,
and a system controller 25. The memory 3, of FIG. 2, can be included in the system
controller 25 of the controller 2.
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The information regarding a defective area is al so
witten in a replacenent 20 area when a defect occurs
waleoodnogrsiepr oduct i on of data. For instance, thBCT/KR2004/000928

position information, e.g., a first PSN of a

A5G YRR T 2L NN daferit ot hEfiep and a writ
comfmbfid #rons & RbSICknet aabam).i | 1T restdil bBﬁtr@lIérUQBUb@rforms an

of a recording mediumdrive included in th
lmtlahéqimuqfcihegre&ﬁtﬂl@@ medivindreqpiegshiar she svrise orpe@tlcm The DSP 22

vt 8 B po, SR T pDERA PRI rom e

PC IIFeeartsi agding atiditibrian diatal, stichFsGdata. pdrity @6 ahélidata, @t HiBdulates
100 is | oaded onto the pickup 10. Simlarly

the EELorancegedr fa@ ima@ m&@etarmWr sateerfomn@thatThéﬁ% graplifier 23
convrlegcg the: datd cg.ltgbtt ?W{@BFWQQQ@:%QH Iilj-a%g%/o 5 4Tﬁe pickup 10 then

io-freq ser
write_s.)tettbmremrﬁrr@ dnednﬂﬁ 100hesimge thoy RF3sigodl dutput Romcte RE amplifier

i ed in the system 30 controller 25 of the
23. cg‘?ﬁqf ingly; the SfO’Q/\é“ZQGW@@?S&%WP@F?'@Wmméﬂéi@m the system
contrlaﬂét)ﬁg d"?éﬁ@rrﬁ’@@é%' &i?vtro'i Qﬁthpr%gbéagt t%lth(aﬁﬁekd’r?%.daﬁ'ﬁe system
to be wit ost '( not

en and a wite conman rom a
contotien@) alsﬁmskystsethecmxmjpom turezﬂ detaffromherecording medium 100
|n|t|aI|z on, of the recordi nedi um required for
or 1q niecprd { DIPRAISN, GTHCRTIS. HEPPORIY pEIAGUREEN cinpAtion, to the

reco,qu)ﬁ atdditvg qstfe (ECC) encoding on the data transmtted
the 5 PCI/F 21 by addi ng additional data, such

as data parltlytothe data, and nodul ates the ECC _
erMotespetificaliynthe ysteracentolerRwrites dataeo. theecarding medium

100 5Bl gREBLTE Bl e 32 i BRILAPRREE e cotrs

If ardustestisndeteB@idlim d efists fie bbﬁtlalf lﬁfoﬁﬂaho@ltégéﬁdlrfg” fH8 defective
the RF anplifier 23. Accor di n the servo 24

clustee ggdvibe ﬁaé%mf@rre@tm Eﬁgaf@'ﬁ*ﬂa 9 ¢lef@m ﬁfﬁs stgfed dithe memory 3.
Whef\o t%oéeltgrﬁ |c%3|8n.|_ o C t@eE)Ych F %"58@ Jc?&?eﬁ"fe system

e plckup em con

controliet 28ciezelivies yderkdata Ifbm dhe eﬂdmd@t 3 édimmriidgathe wrlte command
recordi ng nmedium 100 or to record informatjon,

and yger datgdransnittan dpendha host ol g Y data spreifies é'&%P@ﬁ'HQ“ of the
defe%ﬁ@ YRR Mg ShsS! Ejstah! %nirﬁﬁ%ﬁyﬁ e%ﬁ%&fé@ ®e position

ites data td the recordin
mforp@dat regarding the rdefectivef clulstmtarrdsthamdtatennfarmtlbheregardmg the

defegintp e saedriats podawlet R ussr athdd 1 e BPRGOEE

defective cluster and the state information regarding

t Bukied 8GbpRItRICESR OBErdtidnt fife FEAF 213eceives a read command from
the host. The system controller 25 performs initialization of the recording medium
100, required for the read operation. The pickup 10 outputs a laser beam to the
recording medium 100 and obtains and outputs a reflected optical signal, from the
laser beam reflected from the recording medium 100. The RF amplifier 23 converts
the optical signal output from the pickup 10 into an RF signal, provides data
modulated from the RF signal to the DSP 22, and provides a servo signal, for servo
control, obtained from the RF signal to the servo 24. The DSP 22 demodulates the
modulated data, performs ECC decoding on the demodulated data, and outputs the
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When the data verification is conplete or the defect

is detected, the system controller 25 receives user
wa@l240a/09780m t he nmenory 3 containing the wite CPOTERA02000928

and user data transmtted fromthe host. The user data

S eC| |es he position of t defective cluster. . .
ECC gﬂ/ YQ A4 BprQ?I“? REVY Nty Q'hzhe pickup 10, in
0. i v
resp§iisd E%E”i?%?&’ SRl GRpLE RS U R SRIEC 28 het 6o contro
commbrd usdputdrom thesysten esntrokeri®er T RQ BF t21ethen sends the data

rocely R 8@ IRLDST 750 Bie bl Mled thERwaIR FrBRoRgEe ine! tnstruct the

plckdwim toT@stﬂé‘bmbéHér@ﬁnféﬁnBﬁbﬁ FFrdm th@'rbbé}dlﬁé“fﬁéﬁlum 100
of the recording nmedium 100, required for the read

duringgbe aeadwpemtonpi ckup 10 outputs a | aser beamto the
recordi ng medi um 100 and obtai ns and outputs a

i\?‘{’fg:%l?% f?&g%c? lbggrg\plﬁt% ro%ﬁ%%ﬂg rﬂei%%%dfﬁ@ﬁnﬁ':a read operation,

in regparisef foea réadd command guaehefr@mtth@aiossl anaif tﬁéts@l@terﬁ fcontroller 25
the pickup 10 into an RF si Enal provi des data 3

determings dbeie isrBfligent tipestpgnake @orapkacanagntfor 6 dncomplete defect

after Qﬁé’ Yé?ﬁ%p%ﬁétﬁfnv& E{/?ﬁ' Ay n& Yhe %85%@%%[33@; Ze,g(gfe% Whtroller 25

e Servo

can @mudeatm ushedarmmmiaiyeﬂasmgnaed der thy Uefdfﬁ@e dhesidi bgntaining
on the dengadul ated data, and outputs the

the ingrimplete defeabcty RAdHGANETOGIgN reeer%@&é'a%alea%ﬁtue clyger into the
user SGit4Card Wﬁﬁﬁ@rtﬁé 386N A2t Q! re 8‘11 ! Elhe{bFE%:O The user data

response t e servo signal out romt

- previauslyivriteen RBtlwmbfebm/eseIustermﬂtmelmfonrmatmndegatcmg the defective

clustet, Fy BREHET BRCSURL A0y WitER,in S eplasemprtdusiag, Otherwise,

only Ahéousélh‘%ia?é/ S5eRCERErcRUka! ak® WRieh Nt f()bﬂféf e ﬁ1e information
pi ckup 10 to read defect managenent information from

regandireg thecdefective nkigtarin tigoreplascementiclestesad oper at i on.
More specifically, if an inconplete defect is detected

gl B G PR Biqnld RS OPRRR, 02 didrBibe cluster are as

followentroller 25 determnes there is sufficient tinme to
make a repl acenent for the |ncorrpl ete defect 1o after
t he_read %atlon or even during the read operation,

t 1S FaleahNoo k. 38( 089 Bustrates, & ejstbed &f rererdise dagadn an ECC
formétnw{thaér; E@@%@é’té? elni fm%'&? 20 %‘Ng' éf%taggﬂésﬁ%d -Solomon ECCs,

ai nin I nconp defect
and lanbursmmdmatmregabcbdrg (BH2) dlefstart cmsslsﬂmgstoér% BISst heDurlng the

maif 1 9. BIFD Gty aLBIHON IGATSY e, oy b RUSCAA 35 a field to
W“C'ﬂ@i@@?f@‘ F gLl FHTECVRECILStERY IEBAiitRsh.r egar ding the

More specifically, in the recording of data in such an ECC format, when a
defect is detected during a verifying process after the initial recording, user data
previously written in the defective cluster containing the defect is read from a memory,
in response to a write command given from a host, and is encoded into an ECC
cluster. Next, control data with a physical address of the defective cluster is
encoded into a BIS cluster in a portion of the control data, so as to make a physical

cluster. Here, the portion of the control data is used as a field in which 16 physical
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15 cluster may be ECC encoded and witten in the
replacenent cluster. Oherwise, only the user data is
waas4eymsored and witten together with the i nf BCTERR2@A/000928

regardi ng the defective cluster in the replacenent

acaSh$S G SEORRBIE et LAal RS RS ik B st
of tHd defoctié. QGQte'r'ér'éSFécﬁ‘)trGéda Nﬁkf‘(’tﬁeobhﬁﬁéﬂrghgﬂardi@t ritten in a
in an ECC format with an ECC cluster consisting of

replagement elsi@rst ance Reed- Sol onon ECCs, and a bur st
i ndi cat or subcode (BI'S) cluster consisting of 24 BISs.

o FeteHENS" B R0t ihi3falis;a SUo of oBRlbGN A ECC formar

when @hﬁhﬁ@tﬂ;ﬂé’terw@wisTGetb%fétﬁtdmﬁlng%th(Sper@tlmnl it #&sponse to a
25 More speC|f|caIIy in the recording of data in such

read gonpmend diven froghariast, et @&efpgtl\&sl@étefocmuamm the defect can
be réé[ﬁ%béd’ Wi erggfééﬁw Ir{tetfluétgre HJS "i’\# %rfqh rggé(ﬂnents of the

ata  previou ten1n thed ve C
preseminirsiention, tane dpbncappl&atleadtof thunmtarm‘rmcyure illustrated in U.S.

Patenf,NoHBe 6045 datestial DupEr CoRdy reRBHUPSR ATk MRS B an ECC
clustér Bﬁgsé &35 ég%gsageq{ orfdttedsbesd tof %bfélH%s?? cLe ata 3ONext, the user

encoded 1nto a uster in a portion o contr ol
datadraatra besenasdéd mtﬂ(anaEp]@qusiér cThest, econtddr @atat iith a physical

adarfiey end BateigRrmanon o3 thlsRskieshete Pemnawsdinbuays cluster,
in a FEIE6R ST @dnkbI @at‘é\emeﬁéﬁyﬁﬂﬁ?l@bg ﬁrﬁys?&q’ Jége : ectén‘%nthe portion of

regardi ng the position an
the aointrot datanisecusast as detieldNewrhich 16 qddressed ot thesteplacement cluster

and fiatongofrdjd s BESEON PHRaE of e ietolya lster aeg recorded.
Next Otheqjhysﬁ;amfamateﬂrbanm@mheh% e ﬁé‘dladeﬁné’nﬂt(ﬁ@étéﬂ
urlng a read operatlon N response to a read

conmand given froma host, i.e.,, a defective cluster
cdhisialin goshible) o dearfaran regrrdingo megigmysefech management on a

r % n
ovoERIPGERET Sl e mef ol DAl Bhn ReBBR T LR foma
usmgllﬁie@dSSbImhun @roﬂmuﬁdcwsemé’oms) Bee hat ¢ata fidomat of a DVD-RAM

67,049, a defective cluster can he reproduced and

Specg\cﬁﬂﬁag .i nf hetetere; the regeplinvaniipmisgiimilarly apelicable to information
stora@%rr‘hﬁmae &Paé‘ﬁb /Qﬁllaér'ih W&gﬁt\ﬁmcﬁ"?ﬁ%ﬁm%ﬁ@n lé%ﬁrbe > recorded

ata can be enco |nto a cluster cont
usinglRS#PQ@8.t h a physi caI address and state information of
t he defective cluster are encoded into a BIS cluster,

Informafion regarding the position and state of a defective cluster can also be
stored in a linking area between recording units of a recording medium when a
defective cluster is replaced with a replacement cluster. To increase the reliability of
recorded data, the position and state information regarding the defective cluster can
preferably be written in an error correction structure in the linking area so that an

error in the information can be easily corrected.

Hereinafter, a method of restoring temporary management information written

to a temporary defect management area (TDMA) will be described.
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in a portion of control data, thereby obtaining a
physi cal cluster. Here, the portion of the control
waoladoa/oymiused as a field in which 16 addr essesPOf/KRb@4/000928

repl acenent cluster 1s and information regarding the
ar e

o} d state of e defective cluste
PORIG Raniiferdh % reBordind irmasion) sbees d'eH 15T, Whe recording
medunntdetfeétembﬁagam@ht‘rd HBhSFmaI It terhirfdteq, egfsa@é o 'dh unavoidable

perform recordi ng nedi um def éct managenent
accidwms- susln as ianpower failoreli ridefestingito Gy 6, raplaceroent blasters which

aro MBS PTG 88, 08 Ml o P SR80 gl

replédemeﬁts dat defocts "éi‘@%@ﬁeéﬁualﬁlhf@rmeaﬁﬁrthe'sﬁé‘?@tdréé‘ ét%rtlng from a
sim | arlé applicable to information storage ned

portigQyc theggo fRAmearﬁﬂnM BSNahi dh nm@samur@plammms can be

sl et ORI 2 ARG 60§68 el g pest P

The s’eplaeémamtaclhst@i@ e adigideleinte awor Bpesdonalugterss fistérs whose
recor di n%@gedl um when a 25 defective cluster is

information de 4Pdatad wit égpg@mmar@gm@at mfpgmaﬁgrn@@é/@h@nd clusters
whoé@idf@h‘hbﬁéﬁ/ hak A dt?éé#‘?ﬂﬁggfg%f od g?@% h??g}iﬁ@%fthgtr%placement

ormaf i on regar
clustpr eméormﬁtpnbendwcatesemham recorell‘rngrmedruheCﬂe@Ett Sinanageent was

ftpe Ilnﬁ E%ﬁqa[)éa so that an error in the
succefsbliyaraple eplasement st whoser Bfermatian has not been
upda'i‘&ﬁ W‘ég;]égerﬁ@sthgf 'r@&ﬁﬁ'@ﬁ@%ﬁ@%@é%@ ngﬁ{n%glmég "bYbnormally
termm‘aM)requhhghiatai egittentiedhe dafadive @sbt&3 HHl@ to be restored.

PCT/ KR2004/ 000928 FIG 5-illustrates a recording

Gy Erinet e falatis FypEiFRe aareuied by Undaligs i sanre bit map

SBMN@HHIabbetypacsf tefborang n@sagemeNeinfémdtione:
( F?; ferring tOpFIG 5, ‘tjreg)racenegn%} cl us?ters kbthl én detaul FIG. BA

illusteates ta tra@@rﬂlﬁgam@wﬂebfewdmgugt%e Heiag edagcribednint anaSBM of a

acenents fo efects are
recolfi] Critdin, 'l raiiefe Red Bl CPERLT CBledty ifndestgnt was
abnopmatly mn’ilhatredOéndMédtor*ah@n WlakaéﬁmttBﬁ% dlefedfi%&%s%ébé is required,

? enents can sequentially formed starting from
and § ‘goﬁ 6'#83?@%8%@&#@'4@@@%9 rstateeof dhggecoming matism 100.
el BRAGCRIRg 8 KBRS Riforl ¥ 962 bEARML AN 160 ot contan
datat grq;orentangl‘aeammmpombm; raft thenrecorliby mediuph UGB EISat actually

cont3]R S Bub IS nBUIER Nl INGHAR tBP. ARPOHTIRE HBM, and whits
rectahB¥s derfte PRfiorsSShE rBEorditY HBdFh &% MBPASERho WaE.  If the
recording medium defect management abnormally ends, the SBM will not reflect
updated recording appropriately.

When the recording medium 100 is inserted into a recording medium drive,
the recording medium drive checks a consistency flag. If the consistency flag is ‘1,
the recording medium drive determines that the recording medium 100 was removed
from a recording medium drive without successfully updating temporary

management information written in a TDMA of the recording medium 100.
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successfully conpl eted. Repl acenment clusters whose
i nformati on has not been wupdated represents that

wo ewanglisng nedi um def ect managenent was abnor nBtT/IKR2004/000928
term nated, requiring data vvritten in the defective

sters have to,.be restored. 15 F| G Ilustra
it Sordior s SR SREM & PARIRR Phyhe ERad G fedium 100
contéfﬁi‘hg r(oSEMa \Mbhéé‘tebﬁn @héﬂ%/l Oénd @ Mefﬁ%rr‘%?é’%”éctually written
infornmation. In detail , ustrates

in thabquortiomg nirdithis: wayothe r[gc@ldmgs nnmimgr degermreet:ts rthanSBM to

precigg’{g//I Péfleﬁgﬁiieiﬁé%pnr%ag%qi 4 ﬁ%arelcg rég? r{f\ﬁe or d'@ﬁdm?\s meéntioned

abovee e SBM ¢ aorhaéahat ¥peédifieal recorfifg hetus! r‘é‘ébﬁilﬁg istate with bit
required, 20 and FIG 6B illustrates the actual

valugsecb® ¢l ihgingdicates ovhether r dusters, nyhistdiare atiocategietas,a physically

recolfeh¥, afEE b s FoectiNY fetlth I, Blpral QGG Thprecoraing

mediDAf Hriv@scahs Ellofrahesiers that aesideferififed fehagetitalibt, specified in
contain data but are indicated not to include the data

the $BM; checkif Hiegevplusters .a@&taé!ugdce@oa@ﬁataén &ﬂt@,n and ragkes a new
h h
sBMt %?le'i:ﬁﬁ Hén&é%mﬁnpédsl@écg al‘t Qi3 ﬂqé‘@’rﬁorrr@? ééMt dg\’lhen the

reco errent a
updatdae SEM isi Whttentasr tdrhpotary upa#aa@inemc imfolination |n the TDMA, the

appr apr i y. Wien the recording nedium 100 is
Updﬁt'ﬁé??tt@%igﬁw&s gOMPIRdedi ng nedi um drive, the recording
medi um dri ve checks a consistency flag. If the

0911@' B Metr E{é%,ga'r%coﬁm {16 dfetgerr@cgﬂidﬂﬁﬂséﬁhﬁ{ 198, with in a

determ nes that the reco |ng Ium renmoved’
new BN rihat preeiselydindicates]iwhetiien the wlushkerat containedafaubt ywot. The

pdatl t enpor ar na nf or | witten
recotthiep e die Biakpaithy NeustM BBGPIRIngdNe Soayiney Sl with bit
valudsCT/ KR2004/ 000928 The recording nmediumdrive scans a
portion of the recording nmedium 100 contai ni ng no

data, indicated in the SBM and checks whether data is
adtlGall ys v# iflawahart Hlustating ot treeerding imediue wigject: management

it RS R T B oL rdly T PRBH Yo i 7
in opb%hoNOtrEWhenraEerﬁe ahos eecdrimgSdium comahi¢h décording medium

pecifies a recordin diumrecording state with bit
defe@imnaeégeme@t hagstngvied z&ﬂ'egeﬁfﬂ’f@?%r's dpqdadido ayfpeadingemedium

drlvera(ét g?@%ﬁgcﬁg dé’nu &8y géo&%lhﬁtagp%?%hgg%g r@&ﬁ'ﬂ r{ﬁwm%afﬁm drive reads

tempoearyr mianggemedt informatien froema EDMAQfstodessﬂher matihlaformailon in a

determned 0 have,, o?ata eCIer in
memERLLREd PerihgEs FTACaNen abt RS Jeeiaig: reefum. o imizd for a

writeAB4d "BYERatién N operation 702, if the loaded recording medium is not an
empty recording medium, the recording medium drive reads a consistency flag set
value C_flag from temporary defect management information recorded in the TDMA,
and determines whether defect information regarding the write once recording
medium was successfully updated. For example, if the consistency flag C_flag = 1,
the defect information was abnormally terminated, and if the consistency flag C_flag
= 0, the defect information was successfully completed. If it is determined in
operation 702 that the defect information was not successfully updated, temporary
defect information contained in the temporary management information recorded in
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“onto c?r dgeydingh mefigm dr¥ede

lo SBMreflecting the checking result, i.e., it
updates the previous SBM Wen the updated SBMis
wowrisheIs1@s t enporary nmanagenent i nformation i PCT/R&2004/000928
TDVA, the wupdating of the SBMis conplete. FIG 6C
|Ilustratesarecor tate f the r cord
the gpioTy, S HER" hE RGBT kgt debeidly, TiRtad. dppidcemant area is

deted¥BE! Bafa Whitteh!iHSd Rext ?éﬁlé@érﬁeﬁtaélasférr i9 @ I\Fro-ﬂﬁl@ed 1and information
recordi ng nedi um dri ve makes the new SB updati ng

regardirg greppsitionsmd slate obia defeatncﬁeglustarcas dzete@ed in operation 703.

n obBIGA%d, 4 ETHEEI BaHE L Sl GBI A RS n gepiacamen

clustgF €6 editeatety etddedn orRaher def@tdd gdsition’.and nst@ﬂ@e"rﬁbl'rﬁatlon In
701, _when a wite once recording medi um on which

0peram765ﬁgew§f%nwrzf9rm@ﬂ@@tls preatert hased ﬁaéhﬁ@mted@@.ﬁect list and
the F?SVIEB&@ lc?é?”ggldln'féﬂ'r?at%nr SR g)eP&I ?n}rﬁ@n\{&raw defect

re ro / or recordi ng ppar

managamen air@arfﬂIlMlMBded%ed eads tenporary rranagerrent
information froma TDVA, stores the read i nformati on

irg-‘tsgpe{[eﬁgo ﬁé\tﬁ aqg BSGEH?:@ é@b%@i’é@&%ﬁtﬂg% nt'lgtﬁod of recording

data @rP%haECGr‘forﬁth QH%H’IEIH %n alldd 5‘&% bpg%%qnf&ﬁﬁtﬁhr}%gardmg,

medi um I's not ecorlngmé
defectaveociistey amdwuttedrlnva neehmenaerttmsstet eluwringf Hafgct ehanagement.

Thus?,/?fl? gepqxpgpf 8 e Lsggf rarés venga ﬂa%rgqnglgﬁpr%gohcatlon to the
data Wikichae ieérated |'i‘|f OISRt pafbnt IS )36, 048 é(\’frhéﬁ Ri¥eftly updated

recording medi umwas successful [y updat ed.
replaesamqmlt eluster can berdetectedcfrom agsparel area-of a remj'dmg medium,

bases e{e&rﬁéqrg ﬂ%{gc? |ﬂ£‘é@ﬂ§latfqt}h§or§a lne}ﬁdﬁ%{eﬁ"%&?ggrg%gemen{ information.

Next,"dath Witteminesplaseraeastiubteys ﬁ@@ioeﬁ@ddetbf:teld rdptacement cluster
determi ned in operation 702 that the defect

is repds oNext.i an emer fvta BiScekstan ofy aufrpiacad physiset sluster can be

. A T AT e —

can Mé@eaew Eé}a&wg td tiee pRYSICl addreesss ahbiestafsirfo@Ratiin of the
nost recentl%eforrred repl acenent area is detected,

defe%(@a:lwtfef&, gReriied inseptrpbdAtaceMext. nawitaraporasy defect information
can Seegfé?#ék?%gs d;rﬁe QE{SRY h&Fus oML t e%?e%é)fa% infdkmation that

c fve C er 1s
was gzt ahd cstor‘éﬂSLn almepey, avihem I04tHng shel adrite torldestecoading gmedium

def ect | ust t I t 5 cluster Is
t he defective cluster aﬁﬁ*@t hﬁd%g.gf&mcgngangégﬂe the temporary

manédgrﬁéﬁﬁhf atiod eﬂ@t‘%r%ﬁd ABedf%0 b%i% 13 ﬁcfhe' g%%r {84158 \pdated

create ased on t created I st
and recorded as temporary management information in the TDMA. This

embodiment is applicable to both write once recording media and rewritable
recording media while changing particulars of data updating according to the

characteristics of a recording medium used.

Similarly, to restore data contained in a defective cluster of a DVD, where data
is written in an RSPC format, and the physical address and state information of the
defective cluster are written to a replacement block, first, a most recently formed
replacement block is detected from a spare area of the DVD, based on temporary
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the previous tenporary defect information. In

operation 706, the tenporary defect nanagenent area
waDivossiupdat ed. As noted above, US Pat ent NOPCT/KR2004/000928

6,367,049 illustrates a nmethod of recording io data

in an ECC formt, .in wh a sjical address of nd .
defeqtinGrmatipa I CNERPRIMANS KOMfGr CNPR B9t Hilten g acnext Biook is read
and YéprbiGeed ﬁna érﬁ@#@?‘?ﬁ“ﬂﬁ‘é d%'té‘fé 86rrtielnd Nist & e?ﬂ‘%rmatlon regarding

nagenment in view of enbodiments of
the qmsﬁmstandwstahes of deﬁamilvepzmstamownttan iima teserted acst RSV shown
n Us Pate

in Flénéﬁg ?)5{53%{%({! ;aqfi) |IS§dEﬁrﬁ@8 ﬁtJ‘egp'g]&eeau367s gé%’re%lacement

clustg%t %‘Fé e&eﬁféﬂ“b@séﬂabﬁ feedbftinéd TiffoPmatios., ”%)ét'”heq\ﬁ temporary
based on tenporary defect information contained in

defe@teméwmatmmweweﬁted riagedaon dhe defest: listel and fmalt temnporary defect

Iacerrent clus xt.to the detected,re
inforgBflofeRGr s At 8RE, 87 e By SRS GG 3FETHVR onto
recofdi) asediuphsiveal IfcHat &5 beaBoRRinetPir elsé Qémd&éﬁy management

defect |ists nam n% defective clusters and re%“acement
e

inforiation exists apd needsr éxeel@pcwed em@rdatags againHerqaiod japd| written as

temp%?%f@?ﬁﬁg%@%g? rﬁéﬁn?ﬂér@{) roI at at '?’ﬁlle %eﬂ%c?%&hvbee performed

on bbﬁi’fﬁmtéib}*icdQée@ﬁdmgﬁhwmtan@lnremﬂablberecbﬂﬂtﬁg?dn&ﬂéGﬂlhlwﬁchanglng
the defect lists and final tenporary defect

particy|aes: Aldaignupdating, assording to fe sharasteristics gfeampeserding medium

usegten loading the wite once recording nedium onto a
fecording nediumdrive. Also, if data to be contained

in the tenporary nanagenent information exists and

ndradtherdolrestare alatal writtee id alefedtivea|ssterspidad bokidg aaedl containing

lnforqqgﬁﬁrnded dc‘lnt en%g;)ﬁé Hggg{%gn??r}tsab?ff 8{ n.a(i?&é)(ﬁlv\ﬁ, F{Ué?efs a most
recer\?mﬁ}ﬁ%gd%?éﬂ% BRCERR_BORKT 64 | B dtecklC fofh '8 dBlbaarea of 2

changi ng particulars of data updating accordi ng
recording medlumrtmsedrmttemomryadefecbrnﬂmmatmcon’hamwblm temporary

mangyefaed informitighe, Ny 88 e RaRRE PEPiabPmBoh L5t Hlotted to the
replefc@h’@?ﬁ bI@(ﬂ@'lst #é%dpwﬁi i lideg @Fea Q@d)b‘iélﬁtlﬁfdrﬁfdﬂbﬁ%bﬁfdmg the

defective cluster are witten to a repl acenent
posntmrtsclandf stades of et defestiyr | glustersred Nexbpdatasteligts naming the

dofe EidsT 5d 1 BRsT T, DBS3ieTs Yk pRestbintdimasky SR the read

mforﬂ@h@ﬁt INEQr melv eempordrgi deféct nnfoheafithhis &iested,dbaged on the
tten to a next block is read  and reproduced and an

defe@tl’lfsé$ and final tepaparary (’@éwtelef%mat'ﬂ@xWh'qfhrsotﬁﬁ%mfaw management
mfon'é\%ggb ngeggwr I*?to‘?@&'lﬁ'é) Prerdl @Eetﬁeggvg@mﬁé((ﬂum was loaded

enin a reser area
into a recording medium drive. If informatlon to be added to the temporary

management information exists and needs to be updated, the information is updated
and written as the temporary management information in a TDMA. This method
can also be performed on both write once recording media and rewritable recording
media while changing particulars of data updating, according to the characteristics of

a recording medium used.

These above data restoration methods are applicable both to write once

recording media and rewritable recording media. However, the write once recording
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in FIG 4 is obtained, and defect lists nam ng the

defective clusters and replacenent 5 clusters are
wa@emanegsibased on the obtai ned i nformati on. NeRCT/KReW4/000928

tenporary defect information is created, based on the

defect list nd final tenporar t. information,
mediTegHI P& FEiRet HRNASEGReN ATRA LA M eh s aingnERm defect
man%%@n??em, Wibre A€ B MBS BT tHE FHMLintd thelAdvxithBledd@cording media

ained in the tenporary nmanagenent information
is opdipnat s Tentle aropatitde lydthu pelatitable récordingamiediaaghisnrecommended

dated and witten as.ig tenporary nanagenent.
that {1 G186t Miaadhmant arenio the, Wit ahig accalimgEmadia Be mayal to that
of tRE RehhtaMié t fedstamd effeidi, Nt dhdstnfedeithy Liiiidaed temporary
recordi ng nedia while _changll_ ng particular$ of data
manageraenhigpformatiordwrifendn tthe TdMdAdkee avritteni insthef defect management

area (RO RO My BNz T b 2”1 ki ng area

containing 15 information regarding the positions and

stiecdefdct trhandgément eethbd sdegcsibed hezin m®E det bshbodied as a
updat ed repl acenent bl ock can be detected froma spare )
compiterPeraram that 628 beJURERY @ FPMPAKYT oﬂ-h?eﬁfﬁ@faé?)‘;aﬂé?ee%tpred in a

i ' in j ; t
comptpFeEaRAE il "HneR E BRTIERis ERBTLTN by 3 computer, the
defeetl mahagemeat ishperfompedic elferd, thé @omputer-ssadiableo mediem may be a

| inking area to obtain i n‘;&rmatiggn reggrdi ng t he 20
magnRilG feEdingnmediyme anopPrticRl ESPEXNY VBEEIUTt @F & CRlgler wave, for
exanﬁﬂée‘:t lists nam ng the defective clusters and

repl acenent clusters can be created based on the read

i nformati on. Next, new tenporary defect information is

cridutsecdhs desaribednabbee, elabediméntstaf thedprieiseat invention provide a

tenporary. defect, i nformation, ich i,s tepporary .
methiof e BRARIIS,] ARG FRITHIEE eiprdallE crepl | FPta RGPy temporary
mand§ERehDRfSReRIoN, bIndAG UBnBSrahpagrRet Miotmatbracontained which is

recording mediumdrive. If information to be added to
writterhto teamas gefeshmagegenent afea (HPMA. exi sts and needs

to be updated, the information is updated and witten

a : 0 i nf j in.a.T ;

TR Rabfda e A ERERIT e, bissBhERy SRyt HaSible o restore
defette ¢rifothatonradiitterartd aedefdchbihanagemedt rgreaneflieachhbf aewritable

ISR T NI O NI R 0
for d-égk?r%ﬁ/teﬁaggferga&&sr&fsﬁgﬁgé Lé’n'@vgrﬂ@frgé’ﬂj% r&tiéP .eirl%gfﬂleeﬂ on a write

Wite once rec media and rewwita
oncer recording gnedigima(or Haeewitahle réeording mediure), merecodimg medium may

WD 2004/ 097810 PCT/ KR20Q4/ 000928 . .
be removeg {rom a reco?d-lrng medium d?ls\)/e without successfully updating defect

information in a TDMA/defect management area, e.g., due to an unavoidable
accident such as a system power failure. Thus, even in this case, according to
embodiments of the present invention, it is possible to restore temporary defect
information/defect information written to the TDMA/defect management area. It is

also possible to restore a spare bit map (SBM) that has not been updated.

Although a few embodiments of the present invention have been shown and
described, the present invention is not limited to the disclosed embodiments.
Rather, it would be appreciated by those skilled in the art that changes may be made
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medi a require a defect managenent area and a TDVA for
recordi ng nedi um def ect nmanagenent, whereas the
wo pkogison of the TDVA into the rewitabl e recPCTIKRg004/000928
media is optional. To be conpatible wth remwitable
recordin dJa s.re nded. that t
in thiseERBBHERe TSt Aenabtily FRER Sk enelolipne Srit o the invention,
the seap@lof WwhidHRtdéfineld bythe’ @iinks aRd ehdicequidhreatdredi a, and
nost recently updated tenporary nanagenent
information witten in the TDVA be witten in the
def ect managenent area during recordi ng nmedi um
finalization. The defect managenent nethod descri bed
Indu BEEA S il enbodi ed as a conputer programthat can
———gkrTuﬁgg%ﬁ%Egonputer. The program can be stored in a
i 0 conputer readable nedium Wen the programis read
arid panricbiara tic@npresent ibventibef @ah benadeamtageossly apphed to a

recofih 0P GG ] FeRiPAHE NG BRI cor by APhgralus capable of

checRRg WidtheF a 3@?&5 'nﬁ%y ﬂ@\Y@ bebRimp SowdfddSaff. 2SHowever, even

deScri bed ab ments o e present | nvention
if a y@cotdiog redium nlﬂveazann@pmneak usshethed acsysiemehas dzedabineproperly
mana enent

powdTEf T b prb S Ay tion ERaIES the TRGRHRG: Mediusp eive dg perform a

wnte%ﬁér@tl@r@%n‘ﬂhﬂe%tbrbﬁon \YFideltg Nint l‘ésbéﬁﬁ’é’rtéré’ he&f 86fmand or when a
managenment area ( TDVA) . Accordlng to enbodi nents of

reconding medimtis laagdedtintenthei recording msidim driver est or e
defect information witten to a defect managenent area
of each of rewitable 20 recording nedia. For
i nstance, although replacenent clusters nay have
substituted for defective clusters, caused during a
wite/read operation perforned on a wite once
recordi ng medium (or a rewitable recording nediunm, a
recordi ng nmedium may be renoved froma recording
medi um drive w thout successfully updating defect
information in a TDMA def ect nmanagenent area, e.g.,
due to an unavoi dabl e 25 acci dent such as a system
power failure. Thus, even in this case, according to
enbodi nents of the present invention, it is possible
to restore tenporary defect information/defect
information witten to the TDMA def ect managenent
area. It is also possible to restore a spare bit map
(SBM that has not been updated. Although a few
enbodi nents of the present invention have been shown
and 30 described, the present invention is not
limted to the disclosed enbodi nents. Rather, it
woul d be appreciated by those skilled in the art that
changes may be nmade
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18 WD 2004/ 097810 PCT/ KR2004/ 000928 in this enbodi nent
W t hout departing fromthe principles and spirit of
wo bm4joymgent i on, the scope of which is defi nedP@KRR@®4/000928
clainms and their equivalents. Industrial Applicability
5 1n particular, the present invention can be
advant ageously applied to a CkAidMBdi ng nmedi um dri ve,
or reproduci ng and/ or recordi ng apparatus capabl e of
What lsedlgimmad ishet her a system may have been inproperly
power ed of f. However, even if a recording nmedium
drive chnnot!-chech regrsdingrmadisyscomprisingeen
i mprop rg gk : [ S
the. rocrereEateBREri irchiaBeMeRt Blia It fh sBs GRSt
defectper area@i the decarding miedium otandata, in response to a
host corr{mnd or a,hfen a recordi nglg medi umis | oaded
i nto t FelGRRYAR Agleskmanadement ared signngdemrayap management
inforﬁgﬁéﬁmﬂifqg@ﬁ@%em@ﬁ%!@ea Whathe femihal et bféa,.l' 1. A
recordi ng nedi um conprising: a spare area storing a
r epl acemeereinapesitiom atformatiors ahd statetrfofraation régarding the
f c{efective area of .the recordi na nedium ; and a
defe¢tiyegra Are fefded R g LrRIAtemPELA®Ror i ng t enporary
managenent information identifying the defective area
and the replacenent area, wherein position information
ardl st dihe tacbodingtmhediumegfaeldimmd, wherein dtie terperaay esanagement

. re recorded i.n . the repl ac nt area. 10 2. The .
infor Pifigh B HREEdi e forhpBieny GoTearAg TN tRg duapy recording
operaigragenent information is updated in the tenporary

def ect nmanagenent area every recording operation. 15

3. The recording nmediumof claim2, further conprising

mhageorii FERRRARTTERR AR 2, ER SO oIS Heteor

mandgamentadrgad DVGAY inndiiah es@pbraiy eRanSgerRest iffRmation Tastly
recording mediumof claim3, wherein the DMVA is in at
updated, i thg iemporary defect management area is recorded.

4.  The recording medium of claim 3, wherein the DMA is in at least one of
a lead-in area and a lead-out area of the recording medium.

5.  The recording medium of claim 1, wherein the temporary defect

management area is in at least one of the lead-in area and the lead-out area.

6. The recording medium of claim 1, wherein the position information and
state information regarding the defective area are error-correction code (ECC)

encoded during ECC encoding of data recorded in the replacement area.

7. The recording medium of claim 1, wherein ECC encoded data and the

position information and state information are recorded in the replacement area.

8.  Amethod of managing a defect in a recording medium, comprising:
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20 a lead-in area and a | ead-out area of the recording
medium 5. The recordi ng nediumof claim1, wherein

wo be4pemspor ary def ect nanagenent area i s in aPCT/ERS04/000928
one of the lead-in area and the | ead-out area. 25 6.

The recordi ng medi um of cl aim %l wherejn the position
i nf or matPEArGIHA replacement gremiarshdefeghyeiarrp ehibe recording

medﬂﬁﬁﬁ?é?\bér@é?&%;%ﬁ error-correction code (ECC)

encode uri ng ECC encodi ng of data recorded in the
r epl acermenordingtemgorath management gnfoadation afentifyingitie defective

area LA R PR PRI e e PER LY dFect mapgement

area'dtth@¢&sBBingdhediuns- A method of managing a defect in
a recording nedium conprising: 20 WO 2004/097810

PCT/ KR2@beredo posiion infoundtion and stgte dnfonmationregariding the
defective area of, .t recordi n nediumin a spare
defelf\eSSreg areteEartRcHh e ORGP PEALAR Nt | nf or mat | on
identifying the defective area and the correspondi ng
repl acenent area in a tenporary defect nmanagenent 5

aréh of Theeathed pfickm e avhereinithe tempopuyinanagement

inforly B0 b8, e Rl gL RenpdBlrEnt Beoq uptigast one of a
lead9n aféangtahedd @ut akrsa 6F the iserdihg middiumenpor ary
managenent 1o information is recorded in the tenporary

def ect nmanagenent area in at |east one of a lead-in

ar a o

Theret GG 8 Hefih 8 itner Korh g bR E Wiy
manageamentinfornmationg evhich isilasty revorded invhieatbmiporamsddfgct

recorded in the tenporary defect 1gwnxnagenent_ ar.ea,
manageepbad Ihd sigierhnanagemeniaiep AMMAhEUENG A fipalizingpf the
reco%né Reeditigcor di ng medi um 11. The method of clai m 10,

etein the lastly recorded tenporary nanagenent
information is recorded in the DVA in at |east one of

a lead-in area and. 20 | ead-qut, area of the
- ecdr di eEAH 0h9aim 1. WBErIR tas 145t "Reerdegemacgary
man%@é&m@ﬁﬁinﬁ‘é@ﬁbtldﬁf i§rr8&5r‘ﬁ€8 iRk DIVAA f af BESH O bPQtlcgécE-in area and

encoded along wth an ECC encodi ng of data e
a leadequtrated df the rénordisgl raedinient ar ea.

12. The method of claim 8, wherein the position information and state
information are ECC encoded along with an ECC encoding of data to be recorded in

the replacement area.

13. The method of claim 8, wherein the position information and state
information and ECC encoded data are recorded in the replacement area.

14. The method of claim 8, wherein the recording of the temporary defect

management information is performed whenever the recording of the replacement

area or recording of multiple replacement areas is performed.
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25 13. The nethod of claim8, wherein the position
information and state information and ECC encoded

wa@l240a/02a8¢0 r ecorded in the replacenent area. 14PCTTR®2004/000928
nmet hod of claim 8, wherein the recording of the

t def 0. t inf t i

ocB0: ot HRLAE o SARE BERRER e B Sid Akepiapement rea.
or re86RIhPOf ikt éi'\r/%gaéémgm éﬂeab?régeémg rm@bomiﬁg%pbﬁation, and the

perforned. 21 2004/ 097810° PCT/ KR2004/ 000928 ' 15,

recorting gethedemporarydefeet management informeatinmiisertdrmeskevery
reco@?,gdﬂgfp‘g@gb area, or recording of nmultiple replacenent

esents a recordi ng operation, and the
recordi ng of the tenporary defect managenent
information is performed every recording operation. 5
16.16an A¥paPRAMGLS. COMMISHITg: ~a recor di ng/ readi ng uni t

recordi : | Ok . ' '

oA T Rgh o s RO AR or T 4 Poodh
mediuaplamgenent area, for 1o a defective area of the

recording nedjum in a spare area of the recording

medi um?@ g‘?'ﬂégI‘QéGBPHPWQQ F'g%ﬁ‘i’%d@ﬂi qf data te @deglacement area, for

e : : v - _

a defBROaREY of FETREORIRG MYTTn &8paftEdical of 1R robdiRing medium,
the reledrd g/ nesad angeumhto re@oechtempmracpmamiglemcg\tﬁmfefrmation identifying

recording/reading unit to, record position | rmati on
the defPvE alPa SarbP PabRERMEBL ATaH ML [aTaPaPACerart raagaTent

t . . . i
area 3% LORYGRRTRR retofding tadip uMttoBBGASSKHIEH irfofh&ion and
stateriefoomating regardingtherdefectiver arearid thé ceplanpment grea.

managenent information in the tenporary defect
managenent area fornmed in at | east one of a lead-in

ar a7, anthefappAatlsoot cl8iie a6 OvhéRsn HREE6krdlkrERmtralg the0
18. The apparatus of claim 16, wherein the controller

recorging/fesding Heit ta easerd theytereperangmamnagement éformation in the

emobF DA ABORGETER ol SEBR T R o 4536485 fd anc

lead-BanageentheaeeardidgMiedium.

18. The apparatus of claim 16, wherein the controller controls the
recording/reading unit to record temporary management information lastly recorded
in the temporary defect management area in a defect management area (DMA),

during a finalizing of the recording medium.

19. The apparatus of claim 16, wherein the controller controls the
recording/reading unit to record temporary management information lastly recorded
in the temporary defect management area in a defect management area (DMA) in at

least one of the lead-in area and the lead-out area.

20. The apparatus of claim 16, wherein the controller controls the
recording/reading unit to ECC encode the position information and the state
information with data to be recorded in the replacement area.
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during a finalizing of the recording nmedium 25 109.
The apparatus of claim 16, wherein the controller

W@ oovitoisso t he recording/ reading unit to recorBPCT/KR2004/000928
tenporary managenent information lastly recorded in
the tenporary defect managenent area in a defect
managenent area (DMA) in at |east one of the lead-in

ar2f aflfetdppatatad o dlaimr 6 wﬁ&e&&heﬁmtr@neﬂmﬁwwﬁe
claim 16, wherein the controller controls the

recorqdipgeading/unitdairagoigihe Rasitiandniarestienand $fate infermation and
ECC ?@éﬁ%&a{aémn%ﬁé’ré éthah{earéa”fomm' on with data to be

I'n th fACenent carea. 22 WO 2004/ 097810
PCT/ KR2004/ 000928 21 The apparatus of claiml16,
wherein th troller controls the recordi ng/ reading

*1 8 metber el imenasiag & drfesting rsTdRIMedUmy ComPTising:
[ or ”Ba%t%ﬂnm e‘%%e&%quﬁb@mrg dehSct rRRAEGERBAL has been

ar ea. of mana ef ect
successfutly dionpletedi; um conprl sing: determning vvhet her

recordin nEdlu def ect enen as_been
ucoessTeaig (28 feaciied Rt Rgorueton "aL8 reelgcament area, of
the re'chd?ﬁg%éd?ﬂmf f&a éefe%ﬁ{/é“é?éﬁaaf thdf r%@ord?ﬁg ni'éhn&r'he and generating

recording nmedium for a defective area of
new dedectrinfongatiediwhen ﬂmd’egerdmgame@mrdaﬁecteﬁanagement is

i nf o tion entherecrdln i,um def ect
deterigiistl Griae ndl Kb stincesstily AASRg! bden successt ul Iy
conpl et @ﬁdatﬁi@dé@gﬁhéﬂﬁgéﬁﬂ‘eﬁﬁnfﬂﬁﬂé{mrﬁ defdc® h'\‘%dgé'?n
in a defect nmanagenent “area (DMVA) of the recording
area (RMA) of eskegording mediemdrageddon tiiecgeneratest defieich information.
23. The nethod of claim 22, wherein the determ ning of
whet her the recording nmedi um def ect nmanagenent was

suzZes¥helretheaaslcRlim22, syisksreRT then®stehiiniteFWhethet the
consi stency flag on the recording nedium 20 24. The

recorgipg fipedivm @efgchinzpagfment wastsuecgesfuinepmpleiedis detpsmined by

checl&‘r?é S%to 1%%,{%}%%%%{@ %C%?%ng%q?ll\g@es readi ng position

24. The method of claim 22, wherein the generating of the new defect
information further comprises reading position information regarding the defective

area from the replacement area.

25. The method of claim 22, wherein the recording of the lastly recorded
defect information further comprises reading state information regarding the
defective area from the replacement area.

26. The method of claim 22, wherein the generating of the new defect
information further comprises generating the new defect information based on

previous defect information and the read defect information.

27. A method of managing a defect in a recording medium, comprising:
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area fromthe replacenment area. 25. The nethod of

claim 22, wherein the recording of the lastly recorded
w@2odedmed i nformation further conprises readi PQI/KRa08/000928

information regarding the defective area fromthe

repl ace t area. 26, The thod qf claim. 22, wherein

Lhe. gencyaeris WhRthekSeeaTainecedluf GRIRR: raan9gRTIRRE has been
previdUsh) ssesarM9cdpiteline new defect information based

on 30 previous defect informati on and the read defect

i nf or mat$GAMNINGra partian efdheseconging meglivmdairpertediy cantaining no

in ' , i siing: 4/ 097810
recol i fetah B Y i Gt bitnap fBl. AN SelRfRd ghetner the
portiGhdontaifs herecomedari®Mndas been previously
successful ly conpl eted; scanning a portion of the

recor di ridPaRitgURE RN de peerisely seflesta iegording staterafdbe
recofiBhg Ry AR I arisBioh 81 s pORRroT b e ing mecium.

data; and updating the SBMto precisely reflect a
recordiﬂg state of the recordi n% medi um based on t he
¢ e

ver4&-i chbe sietbed ohelaip a7, yheseinithe undadipgioh gherSEM Aurther
T . . . b
e TERS 3 By ST RS AR P

tempratyedefectmanageagatrarda omthee redordingimediunt.enpor ary
def ect managenent area on the recordi ng nedium 29. An
apparatus, conprising: a recording/reading unit

re di ndroma recording 15 nedi um
P AR, B

and a cont rm nt ng whet her recordi ng nmedi um
def ect a necradingéineadingsunit recording Yatsetmandloc éresf alregording
dcorr_pl etfed, controlling the recording/reading unit to
meaiLH | astly recorded defect information froma

r epl acegeBhtroNdr ABGIARYSNREIR P R ThediihP HERI ON

when the recording nmedi Um 20 defect managenent 1s
manggement hasl previously heee speesssiully gorpleted wontrolliingl the

recof it uAl do B8 st B rbiB L FaRE Wi e e
replaifc%?gtﬁrﬁgﬂi@% ?di dfertasraly aafddomfernatici #Hedehe técording medium
defect management is determined to not have previously been successfully
completed, and controlling the recording/reading unit to update a defect
management area (DMA) of the recording medium, based on the generated defect

information.

30. The apparatus of claim 29, wherein the controller controls the reading
of a consistency flag from the recording medium and determines whether the
recording medium defect management has been successfully completed on the

recording medium based on the consistency flag.
31. The apparatus of claim 29, wherein the controller controls the reading

of position information regarding the defective area from the replacement area and
generates the new defect information .
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25 30. The apparatus of claim 29, wherein the
controller controls the reading of a consistency flag

wo eawaneseo r ecor di ng nedi um and det er m nes whet PET/KRR@4/000928
recordi ng nmedi um def ect managenent has been '

I I d. th : di di based
on The ihebusalls St fat 29omaereinas GRBel o4t g
infor@@tioneg&iding tHe §&TeEr Pomahe Geplateent Bfed 8Adigederatks the new
position information regarding the defective area from

defegtiafaraiatigberrent area and generates the new def ect
information . 24 WD 2004/ 097810 PCT/ KR2004/ 000928 32.
The apparatus of claim29, wherein the controller

reg@ss STk apparfaidiaf ¢lin 2ogwheidig thd eonediksticréate® thBhew
repl acenent area and generates the new defect
defectintarmationbassdan preybugsisiestintorawation and the read defest
inforrtn%ﬁog.on”m ler creates the new defect information
based on previous defect information and the read
defect information. 34. An apparatus, conprising: 10
'cku’&)%r ecording data.to and/or froma recording

?regﬁl“um ARPALAtYS,RORNISIT cont r ol | ing the pickup to
record @B%@girégn&gg@%%a% an@%redeﬁw%ere‘ﬁ’B?dihﬁrmeﬁi : and

: iu
recordin managenent has prevrously Dbeen

successd abhtyolEymphtotidg the pickaprtairecord qrut/of rradodatatte
detergiing whellpLErar T NBAnEU Jetbel SePaBemADynas areviBe Y hgsn
succesHMly éénfb!bté&?ar'i@%érﬂiilg@ia'ﬂ%ﬁﬁé&%f tHe RICRPing @l Yurportedly

whet her data is recorded in the portion when the
contaipingrnt reconded datad esddentifeddgentastly recarded sparetit map (SBM)

on oD 4B Rt orisr B Vel iR titeth i RBo Bf i R Porton
whers e Recotdih§ néBIGRT difaet rmBafhyemenas RU&tBriited to not have
verification of the portion of the recordi ng) medi um

previggsiyheengucgessivdly gempleted aand gpdatipg:the BBMto precisely reflect

the rE €T 24BLs P! BNy mieRL et oY sCrltRAR APy i bortion

of théeéesrtlingwmeduyenent area of the recording nedium 25
36. A conputer-readabl e medi um conpri si ng conput er
readabl e code for

35. The apparatus of claim 34, wherein the controller controls the recording
of the updated SBM as temporary management information in a temporary defect

management area of the recording medium.

36. A computer-readable medium comprising computer readable code for
controlling a reproducing and/or recording apparatus to perform the method of claim
8.

37. A computer-readable medium comprising computer readable code for
controlling a reproducing and/or recording apparatus to perform the method of claim
22.
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controlling a reproduci ng and/ or recording apparat us
to performthe nethod of claim 8. 37. A

W@ oosprodiIe r eadabl e medi um conpri si ng conput er PEEERDRI02/000928
code for 30 controlling a reproduci ng and/ or

58050 AR 3BRR SoRabe RSk BoPloheis agler f&ldBie cove ror
contr%ﬂmgta RS rbaaétagla%dm%ammbpéﬂaws fPpEdIR tHE ARG E of claim

for controlling a reproduci ng and/ or recording
27. apparatus to performthe nethod of claim 27. 26
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