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STORI NG DEFECT MANAWI"MWTI ON FOR RECORDI NG REAL TI ME DMQ@UZ
MANAG NG METHOD THER L TI ME DATA RECORDI NG METHOD B ND OF
THE I NVENTION 1. Field okedifge | nvention The present invention relates to
t'he field of managing a disk and its defedts, and nore particularly, to a

et her | RAGARLING e oR RGN SERER T aBAGERIENF INERIRRISN *©
def ects 1o 1 p45k RECAIING RN S BT AR HEFECTIARARIG iEhgod o1 L

versatile disc random access fnenory ( in real TIneE, met hod of
recording data i THEREFORMAND REAUTIME DATASRECORDING METHOD. 2.
Description of the Related Art Real tinme recording or reproduction nmeans
that a given anmobunt of data is necessarily recorded or reproduced within a
given tinme since input information is lost if it is not processed at the
nonment data is input, and since a phenonenon such as pause of an inage or
tenporary interruption of %g#@R%ﬁJND%WﬂE%WVEW@N on of data as
abnormal information if d i produced at a

pr edet erfii nedFigfmbetthellheenatimve- descri bed probl ens are caused since the

i nput of infaormation cannot be tenporally controlled by a recording and
reproduci ng appRPERIENt INyenties reiatewiathe éﬁ'gaﬁfdnaf@%ri‘g)ﬁ disthang itgdeiects of
managi n i j i se the
ol abi g are RefRaady, 1] fechrdind A G BB e aad RS  noar

r epl acenmafdrmatieni with redchto Whethdir sinkas esbldedment iswsedeaeméthodtdfod: t he
fi DSt met hod. processes defects detected in an initializing process; and the
se

dond rRfferielvepRRBECAefepisdp re@@rrd?%m¢/@hr%a@uqm0@ o cele. sect or
Wt o o SRR, IRl AR HAfldin ELEE e PSR RANI A R0k, BB A T

used to method Gfredordify dat®ih igal tikRe usingdéiay ndndgepridrdusformatisneed due to
defects, in which a |ogical_ sector nunber to be provided i ~a~~n~~~~ ~ 2

SEP 200222 t oDgseriti phtbefrlaid Ad provi ded to a sector next to the

def ecti ve seckgl fghectadithib ihrBaSaidd Fesb ot P4RERSdGN Jragesld vati ng

defects of a disc rsc'trsrnitialized, ais recorded
or repr ockeesdakly copgedor eeppediicerd withinha givea tiheé siticel inpgicinésratatidndsr i ng
recording or reproduction. Here, a real physical sector nunber is pushed
back by IPRbif #de et Pﬂﬁﬁﬁéﬁd@éémﬁmtﬂﬁ@l' mﬂuﬁga"t%%ne%ﬁé?ﬁqf\%n% ®¥ch such

a |l eft-beghj i : jy: e
et oot o TnpAts@BFARTRANE drlamBOiar) ek & haBiebca e it Prdifoddiich of
r ecor di ngatarasaabridaye énformhgors ifidza g noerEcacdadort repaodudedat aised for a
defect generated while a disc i used. VWien a defective porti Oﬂlfjetsﬂpb'FOf

i s egar SEACRTIRY SpER. drecvennsyeg gefii & chiasiioss b
nunber i ng\lfJoSrY‘AHttﬁg\ | b%n@f&ptorﬂﬁxéérﬁﬁll% By 8'r ot d%qdé%&beédhﬁ e system

rulyes. Th near replacerent 1s used I's geferat ed
duri ng usgpargtuse di sc, which neans the replacenent of an ECC bl ock

including a defectiyv or with an E bl ock existing i.n are area
When thegl i neg}t(?‘teeljﬁ\@cémftaf‘ga[i\é?ﬂs'% \%@Jﬂ?ﬁh@?iéﬂaﬁg@g"&gﬁé‘%&%l sect or
number, QQH\@r‘é?éd ohRPdiRR Hak ¥R rHisAosE4 19 InPBade HeSrelibbilitl SCEALIBESMRg and

real dat
on the disk. Slipping replacement and linear replacement are included as the

disclosed defect management method: the first method processes defects detected
in an initializing process; and the second method replaces an error correction code
(ECC) block unit (16-sector unit) including a sector having a defect generated
during use of the disc with a defect-free ECC block in a spare area.

The slipping replacement is used to minimize a reduction in the recording or

reproduction speed due to defects, in which a logical sector number to be provided

AR

*G00002*



corresponding to a defective ECC block exists in the spare area. Ai SEP 2002
descri bed above, when real tine recording, in which the tinme for 1
tenporarily-input information cannot be arbitrarily del ayed, such as,
recording of broadcast information or a,real inmage, is necessary,

i nf or mat ite @ defetPROSEGEr ipRVIARIED 4 Sedter hERER thg-defddtReesbdidr detdefedPri ng a
process in which a real pickup goes up to the spare area and searches for
an area tbIring a certification gpocassdor imvestigating defectmofvnidise wien theadispiiskup

back.. t.h or di d i d t hat . i nf [
Chput i nPUE £ eetE B BaCCO R Jel P HBeCRIPRINE R S SN &
repl acenmggkedtss géﬁératéé duFing reE6rdimg Er FEtbaactid> ReN & féé@ﬁg%i%ﬂéé&ow the
DVD- RAM st andard version 1.0 processes all of this defect hagenent to

reduce t menterde pushed ibackdstthe septarauniiserddesignated dhyi slippinthinendafectverput er
nd ordered not to npnage defects to the

ar Sgshggﬁgtépwgf%%W%wm Er3oheRd QY 4Nt F MPAYSECLOrSias thRes
et ect  makagEreRt 1 Bk e Les e aTar e JTRARPR dbolerfuRio ficHiting 1°

SEP 2002 g3e&ven when the host conputer does not manage defects according to
the need of an application program the DVD-RAM di sc_according to the

DVD- RAM st anddi@wenars thshslipmingierlagemesteannaf hearsasbion & defest gengyatrdl in a
pnmary defect. List ) fect. i ding to a
def ect rrg\ﬁrg%e?rg‘nst% '?Hggh i fwgl%ngaré%ggp‘?%élxﬁg&r'ggflsaﬂgggP%éds%ar\gaﬁ%rgépl aced due

to def ectdimmi@anﬁﬁs genefaneded [byicanssdier nambeang xwhich.méethat the S
prescri bed that the position of a defective sector replaced according to

sl i ppi ng Sliepingcepiarenedialatrs filesystesa rylgst Houspihe linrerraplageriant énused a

' the sierAseidd IS GRAPAEATENAG S8 o B8 Usd SHOTAEERS (R Db EeBmeREEr, "
speci fi ¢ g ECE slaeklitingingle téRCIVE eber witina EDRbidékigxistingsinld Sisare

repl acenent, it cannot be ensured that other drives nust also not perform
t he |ine@€Repl acenent on the sanme disc. Therefore, when real tine

because ot an el "8 fpdéy BusitbermBhy, SXReE, Moebfium doadfin Boflical Setoh
| NVENTI Oviuheb&ro hewel/be thé @ositiphadfls@ctor bniasdigd ivhiseontiniouzf ahtaepr éstant

invention to provide a recording nmediumfor storing defect nmanagenent
i nf or mat iSHresPepeing ter defactiva PloGk@xstsia e seaE@reds used or not, to

record real UiA®qgatibed Lobse I Rl SRl EbkAng! il PRICRIAS B fopventi on to

provi de a recordrng nedi orrng In or showng a plurality
of di f f ertentpoderfigdipuEinégenion daptes bacebitdringdélaytdesugrpas, obcomlirg bb be
recorded. It is still another objective of the present invention to provide

a recor diMgaAeRStURfOrHAtiIaN o @reahinagde janecassalys torgmtipn g 46cerded In&tor di ng
“h : . . . . h
02c EPRESTERGH L EEHBI TR hirb el RS et

present invention nagi ng a defect o ng

medl um whtodthe Gpare ars gnd &ebrdhesdodah araatb baninkarg replacerarebapadcesd int y
with a general DVD-RAM disc It is still yet another objective of the
present i WiEAthe feal PigkeR cames basknbiense: e wegrdigarspgrdis AV Sedhaly t he

def ect Jnf ' ' it j
r epl acegﬁﬁgﬁ?ﬁ%égaﬁgboqr% %1\! ﬁ@ﬁa/c'% %ﬁ §{ ggﬁﬁg%uﬂ%}@%ﬁgeg@ﬁw eé(gfttlrﬁ\%ggqeatrher eis
provi ded repfaeoiahitngused] um i ncl uding a recording area and a spare area,
for storing informatiaon ) _
It is prescribed that a DVD-RAM drive according to the DVD-RAM standard
version 1.0 processes all of this defect management to reduce the burden of the
host computer used in the drive. The host computer is designed to transmit a
command ordered not to manage defects to the drive using a command denoted in
an interface standard. That is, if the host computer determines whether defect
management will be performed, the defect management itself is supposed to be

performed by the drive.



1 2 SEP 2002 4 representing use or non-use of l|inear replacenent defect
managenent in which a defective area on the recording nediumis reg SEd 2002
with the spare area. To acconplish the second objective, there is provided
a recording nediumfor storing defect, managenent node i nformation for

showi ng a pl urgaldrl wnah 158 HBSE comPaseEbaS MBRAR BETBERIABrdiRg 18FndI0N- Use
of linear replacenent according to the type of data to be recorded. To
acconpl i gteedaf arhapplicabioeqirogeam; ther@VDsR ANbdisdextcardieg to thenDVideRAMN f or
storing information representing non-application of |inear replacenent to
al | dat a SRNIHE veseiondh- A gnutd) ﬁﬁ'léfﬁ%@ﬁd%ﬁéﬁg@?@me \ed PrimaryAetactonl y
a spare i t T i

Fourth on b P La pEReehdeRp UERETRA St ZcoBrahgle s rEfigRabaeh Rle

t he preseahén are®slipping replagedics dineac mpdacer dodlto defex neahagienterd peafonrined
conprises the steps of: éﬁ% recording information re‘?_resenti ng use or

non- use d¥y anqtbar diig pristselereldt sqreseihastinat thewresitipe oHacdefeetiveneedat i r e

di sc or Wf . : .SG 1.0 e ive
ar ca wi 1 1eBECRUAEoRiAg S 3o BoiEp et pOGHE RGP P, Pl Bk
accor di ngphdsptidrdioa BatdcbiNe tAGEe datDadtsRdiplg tBAmeas eeslbcément SHRaH be _
repl acenent defect managenent. To acconplish the fifth objective, there is

provi ded recessiedon tbe Slcolbahig, ween datads trocadeshafter settingithg factdedtert on a
di sc using a.disc recording andl or, reproducin arat.us, the t hod
conpr | o Pt v Sand e PRt B R e e GRS A€ oalgeR e Trste

i nf or mat ijpRafRRRSEMUred tMé‘teétth dFleé £ AusIBRAGVTBEfRASEE |Plal FélBatement

repiacemant wi Il be used; (b) determ ning whether data to be recorded is
real tineonitessaméeisa he def ect managenent node information is information
that the line repl acepent will not be used:  (c et er m ni r a
linearly-repla _%’eﬁﬁ?e‘ef Fe@)ggéf[tgnpﬁecéq{dg}geg Rédfq(fgi? . azEPHePﬂ?’%gWhe dat a
to be recqsead HeedikfidultBediiise; of ditfaredtodR] 8568 BY e WheAheblatehfamtdef ect
is detected in the area to record data in, when no |linearly-replaced defect
exists in the area to record data in, and recording the real tine data in a
desired area when the new defg I Ak Asteat e BR EF DESCRI PTI ON OF THE
DRAWNGS 1 2 .SEP 2DD2 The“above ecttves and adv ntages of the present
invention wi | lTdeeRBRNERLRDVERIBDRALS, Mis Rsstjedtivedof theGRbaént iRVEHtRIN @

enbodi ments thereof with reference to the attached drawings in which: FIG1
is a vi ewryideex pecardinggnedigen éartstamnc gefesh mansgestent snfagnationp pesreriated

repl acenevr\}ltth Wcheﬁwérqﬁw%rag'rgglaggrqﬂ'elﬁms used or not, to record real time data.

It is another objective of the present invention to provide a recording medium

for storing information for showing a plurality of different defect management modes
according to the type of data to be recorded.

It is still another objective of the present invention to provide a recording
medium for allocating a spare area for only real time recording whose space can be
effectively utilized.

It is yet another objective of the present invention to provide a method of
managing a defect of a recording medium which can record real time data and can
have maximum compatibility with a general DVD-RAM disc

It is still yet another objective of the present invention to provide a method of
recording real time data using the defect management information associated with
whether the linear replacement is used

Accordingly, to achieve the above objectives, there Is provided a recording

medium including a recording area and a spare area, for storing information



FIG 2 is a view for explaining a defect managenent mnethod using Iirwfﬁﬁ P 2002
repl acenment of a recording nedium FIG 3 is a table of a defect def Elgﬂ
structure (DDS); FIGS. 4A and 4B illustrate the structures of the disc
certification flag and the group certjfication flag showmn in FIG 3,

respecti V%ré'sergt'ivﬁ Iu§e P nBnl Y 6f Hedrh BI%EQFn%N gefdct f t¥n %ﬁﬁ% li st

(SbL); ~ ustrates the structure of the spare area tull shown
in FI G BefdetiGe area lohuberateslind mediumds tepdacdd with tiBlsparg ageashown in FI G
5; FIGS. 8A and 8B illustrate the structures of the disc certification flag

and the group 1839PMRISNtBA SecagdAriaghine DHETS & Pravidadia ABCIrEHId MeRBINYEATa
d b : 4 O . o ; ; hart
Pl oot raptoelGerBeERbas BEAF Hde frRREBh e soniit 3ypllueluds dofE T

def ect nmarErERREENt MMddutrePresditinyg @sebi nbmueatdf dineaftdpladédmeht asdor@ihgtoan
exanple of the structure of an inproved SDL entry for canceling |inear

r epl acentift typecysista tppetraeorsiassent i nvention; FIG 11 illustrates an
exanpl e of a S for stori infornmation for indicating a . plurality,of

i fforent dof docearamiyefh® Tl Bz oBate fn Poklseat a Msdt e Bl Ok
12 is a &aRirg inhMdtidnakbrssirtitgSieH-8paiicafisnidilink&F RiglademeReto dIf aRtadi @
proposed by the present invention; and FIG 13 illustrates a DDS and the

st r uct ur thefecorgingmaegiudeinez defédt mdrrRiemandarea,oniwigc ohdca sparagaasior node

I nformat i pn .Br OEO ed b theI %E%Sﬁnt i nvention for allocating the spare
areas for ORNg TPRECEMEnt IS APy shown in FIG 12. DESCRI PTION OF THE

SEF)EEFREEnEg'VE%L%@%ﬁSﬂ“% FEGrtS ORREITB Nherd s SrovRie’f & defkdRirdyisg or | ng

: method according to the present invention for a disc recording and/or reproducing
apparatus comprises the steps of. (a) recording information representing use or
non-use of linear replacement defect management with respect to the entire disc or
a specific area of a disc; and (b) determining whether a defective area will be
replaced by a block in a spare area using linear replacement according to
information representing use or non-use of the linear replacement defect
management.

To accomplish the fifth objective, there is provided a method of recording real
time data while managing a defect on a disc using a disc recording and/or
reproducing apparatus, the method comprising the steps of: (a) determining whether
defect management mode information representing whether defect management
based on linear replacement will be used; (b) determining whether data to be
recorded is real time data, when the defect management mode information is
information that the linear replacement will not be used; (c) determining whether a
linearly-replaced detect exists in an area to record data in, when the data to be
recorded is real time data; and (d) determining whether a new defect is detected in
the area to record data in, when no linearly-replaced defect exists in the area to
record data in, and recording the real time data in a desired area when the new

defect is not detected.

BRIEF DESCRIPTION OF THE DRAWINGS




i.nformation for recording real time data, a defect nanagi ng nethodbgsi 0
the sane, and a real tine data recording nethod will now be describéd t?p
reference to the attached draw ngs. 1 2 SEP 2002 6 First, slipping

repl acenent and |inear replacenent will be described in detail referring to
FIGS. 1 and 2 THe s5siey otsjecthdPand atidantanee os tngidientinve@oR VAl 8BEome
invention. FIG 1 is a view for explaining a defect nanagenent nethod usi ng
the sl i ppiorg anparentdedescritipgiit detailduretassbembodiniénts thamah with rEfetente ar e
recor ded and | ogi cal addresses nust be provided

as. P 1. P2 P3. .. . ) Pn
to recor&oﬁ%eaﬁ&%%n%j plelals "bg‘)’{/‘éqqtal | y-segnment ed sector. These | ogi cal
addr esses act I } QA TS
oun date. towirs 4 RAASETORLKAAIG B defdet i dodf el G RIS P he
| ogi cal aepleesmest obamacarding mediign; i nitialization process. If a defect is

det ected on t[lty? tgi.rd\{)h sical sector as shown in Fl %9 1, a I_ogi cal
address is no @g i'HHa '%% fopexpiping £ ?Q)é“%’é@ﬁ%??mdﬁﬁt d Rjnedn Sect or
nunber L(ﬁeblgcg%hgapéfegérg&@@?@ﬁbamc. physi cal sector P4. Then, the |ogical

sectors are sequentia k by the nunber of defective sectors,

and a spare af4@. Bisattebledf 4 befentdefihitionatucesrpqD@DI)y data group is used
by the pushed I:é)orti on. In_this slipping replacenent nethod, effective

processi ng i n F46S: 4A and 4B illdstrated %ISH%QW'@F apihe dist sertifigationdipgandibe
regi on, I G n o a different place on
reglor di né?(gurfgC?@@%@%@ﬁ?énﬁy%?ﬁﬂ%%ir':%s\r/pgegcg'yﬁgngl and ski pgi ng augef ective
portion. ThusFIGhS iseftabld sftheeginbénte df absxcavidbeedefsdt lis ($DU)M zi ng the
delay tine. Here, the position of a defective sector replaced by the
sti Epi ng repl &denBrilusteatpsdop gluctiure ohthermargiacea juli §ag shpwwmcﬁ*/Geﬁm ai ni ng
a def ect managqeenty Jarad s kRACh OB 81 AGAREYIow I ERS 4 near

efecls ¢ e i’l e

repl acenment for processing enera a disc i's’used after

bei ng initial i68. sAhend8Balltstrateaharragedes bf thie EEE ceHifidativAiflag dndthe 1 N

units of 16 sectors. In other words) when an error is generated at a

speci f i c %5eeR sertiiratian Jap«fthe HOS ey resputing mealitime Hatapraoesad byrdhani t s of

at | east . 1S for error correction, the error correction
%Q%érgﬁﬁ@érﬁ.on, r@ﬁiﬁ:{;ﬂggfc

unit of &A% ata previo orded in a disc nust be changed. Thus,
processi ng i n AG. B afaetharniliustrdtitg BA dpesddimetdof amilethbd of réddrdng data
repl acenent nethod of slipping a defective sector and designating a | ogical
sector c&BHdiIng tq 3ddefestipanagrmeryMmethodefdthefsesgntinventiay, wher e dat a has
al ready been rggo ol S iLn a
ogi cal bl ock TE3 B4 4TiIas e e the ShiRuRe OFaRplcyCRSLEEY 10 7,
the SDL tomnbelimy Breart regldaemedieirogosisedy ttndrddeat defeptibhye portion is

repl aced V\ﬁthﬂﬁusab@a bl ock existing.in_a spare area, The regl aced bl ock
(SBk m 2 - 3dasusifates 2 errnple & 3P RSHPeatariag ntsmalies Podicatingl ock
nunber ( : repr ' - WN
I F G 2 ey C B e RenEbemh BodRR PO OBy HRHERER: rRenfaR T
area 1, a replRGed2ESE bt shewingtallvgated $pare gpaas farregording esal tinye datd ng a
pi ckup or the like as in an_area 2, and data is continuously read froma

bl ock ri gRPPAREQ PY §1q Reesat fmanfienhPRek as in an area 3. In order to
process def ecti§aag .?,Clﬁen§§tFéxtB§‘1:t BB%V%M mecé‘tHEbtU%V@f@PFinia?%ﬁﬁ\‘&?‘ﬂsts For @
process for searching Tor data and a process for returning to the Dbl ock

ri ght nextotinng tbfectiafaeegeveeriinode afforenaticeastiopgséd ®yrthplpressht hveritionTbus,
much tinme is required to read or wite data, so that this defect managenent
i s not apPreptnathe srarerargasipnanlydestimagecerding shownin Fipl B2.of a disc
definition structure (DDS) existing in a defect managenent area (DVA) of a
DVD-RAM In particular, a byte position (BP) 3, a disc certification flag,
records the certifi cOESORIPTIONOFtTIHE PREFERRETE FMBODBRENIG t hr ough 39,

group certification flags, record the contents of certification of 24 data
groups. Preferred embodiments of a recording medium storing defect management

information for recording real time data, a defect managing method using the same,
and a real time data recording method will now be described with reference to the

attached drawings.



Ln addition, BPs 0 and 1 are DDS identifiers, and BPs 4 through 7n§(rj %E)?ZUUZ
val ues of counters for updating DDSIPDL representing the total nu

times in which a DDSIPDL block is updated and rewitten. That is, when
initialization starts, the value of accounter is set to be "0", and

. 6. .
i ncreases by mnvmiggmgefedé@emmhméamsmmem wikpeiddsernbedlih dbfeHl PDL
and SDL bl ocks nust have the sane counter value after formatting is

conpl et edefeBirg ® BHaS 91 @ad i order ta bl indhe gindepstanding, ofitbe peesentl e, 24
groups are recorded as "0018" (hexadecimal). FIG 4A illustrates the
struct ur d&¥®¥%he disc certification flag shown in FIG 3. Wen a bit b7

anong three bi 7 ! | 3 s "Qb", it
i ndi cates for rertsll '?ésﬁﬁﬁg?‘?gﬁf %é%@%%%&gpﬁwgﬁﬂﬁggﬁﬁ?§ﬁgrtl'bjiécat es an
under - f oslippingreptaaementh©hysioal hdtdrdsses on'dlisc showmigh EIE. elsateheecpramgt ess
of formatting using full certification, and when the bit b6 is "1 b", it

i ndi cat e@Sth Pp?:d’ggesspﬁfa’F‘é)l‘Qﬁi?Q'iﬁﬂj“@%WﬁgmHa‘rW grovided fq record saal dgtan t ne

bit bo [ it indi _ . . di s,
ond vhen CURGTYSICelKBEMERHET sbOrP TALETT Eh ARIERSS 86 Afagdiestly) = O ¢
only grouwfiswirand realdilealystent tatednet for tgpweeddtafl iIHBWeEr, fHealatiorahiect i ve

When a bit bl representing user certificationis "Qb", it indicates that a
di sc has between freephysiealigddsgssss and dke logigrl afdeassesds piadein a giscy p | it

oy a used NRLRUFONBERES, [irbee|< e aPR R APl P8, 15

"Qb", it shBadinGAtAES. tihatiogicel 46drieas i9AvetesigRatedabithisl dsiebtiveisa@otifaref air er
and)vvhen the bit 0 is "1'b", it indicates that the disc has been certified
one’ or mivgical satoyumber haititasignatad tadhretexbphysipal sastor BAd Thenathe

betor o SFEKE Farsore. Al NeREEPRapy By iq bAcR By s armpely BelactVhisseldEl ' 10
reset todpR 4 8p8re afdaCGocdtBdi dtltHe tehall & Ebeesidrdnid BatPgrorpcb qsbdttheth@; oup

certification flags of the bit positions 16 through 39 shown in FIG
Wien a birusbedaesten.t ibthis SEPRING serlassmesp Melked.i Sipchive IPROfREIRG 1 88ciPk | s

ot by | SRR R TS bfec BOEGEHARY <} AeR HBes Bl gube” e
f or mat t edo M\t deifRirentidlace upoh recbidihg dhd aés®dultdbn byesimphudisiegdreingg
formatted using full certification, and when the bit b6 is "1 b", 1t

| ndi cat ggartdﬁtipmins ayefestive pariany Tb@?ptheéi@fqréivagfs@p 5a beaveidaciubilen.
B N A R e L T

it indi caflippiridwiplddigngitaspediigetieethe®nli fied one or nore tines by a user.
QO her bits b5, b4, b3, b2, and b0 are reserved. FIG 5 is a table show ng
the contents dflGa Zigcvawfer geplainingiasdefegonpnageipens metogHeing;lhieapr a
relative ti i i Lty

i deptifi érgéfa%gﬁ%ﬁt'e|'rg??éyéﬁ%§/r?'8p§?§ﬁéuﬁc{)(r?lgp%’tog‘ﬁgaébyﬁi@%&?ﬁggﬁéd%@ﬁbe

byt e posidisoisuded fteuigding initiabied tthe defécis areimzeaget inpmaE€Q 113bck bhitcks)
and SDL updating counter values increases by one whenever the content of
SDL is updat @cHNepfats §Rctela: eINRIBRE WeRds, avhaR dugHOL 5 Eﬁfﬁ%ﬁaée%ﬁh?épﬁ%'& full

count or VaseHe ERerorTe RS SeiBRd, R (R o a8 B ek

i s updat &€ rafehadifor ek corieetion Uhkasrroraddieedtionsetit dfeeduh ddta prbeiously
initialization starts, and increases b% 1 whenever the DDS/ PLD i s updated
or rew i tfeeardessinfiscanest benehanged.| Thus meeP$mg fhan S C HiREN St have

20 and 2oaP 8oyl ol eBuf o ASepen! BITATS wiRph T bR Rbfor ' 012

number Ofamﬁééigﬁaiirﬁg bhegichl-sedkbBecari®t e 0ged Shak ithg |dyits Jutrbss ONan area
indicate each SDL entry. FIG 6 illustrates the structure of the spare area

ful |l flagvoere ¢etarhasaireasyieen masrdedcengothe eigtoedt YWhemaidefegte 5. In
FIG 6, i it,repre i rres i is t1 " it .indicates
PG 0, el R GEHA0% oS o SR04, QB ckecbe regbh bnd 2t o
and i f thecbided M the'SDL to bBdreaémediffeh bRirkPased rerine’ ®stLiNE portioRas
corresponding group. F I G i | lustrates the structure of the S DL

ent ry shoeplaced with aGisable block @xistingrin &FRparesargabi the egpiasashblosly (RBktiMer a
defective bl ock has been replaced. Wien the defective bl ock has been

repl aced, FRMrecords a binary "0", and when the deflective bl ock has not
been replaced or no spare areas exist, FRMrecords a binary "1 ". The SDL
entry includes the sector nunber of the first sector of a defective bl ock,

and the sector nunber of the first sector of a replacenent block. Here, if
the defective block has not been replaced, a hexadecinmal "000000" is record



repl acenent nust be suggested. Wen the |inear replacenent is not used,
there nust be a portion recording the fact that a corresponding dI1SE SEPl 2002
use without using the linear replacenent. A nethod of recording suc

content will be described referring t FIGS. 8A and 8B. FIGS. 8A and 88

1 ustr gty then td Ysadl featfad e soans@ ISEIibARRLABeF 1B A G SR
certification flag of the DDS proposed by the present |nvent|on to record
real tirdockta, respectively. The structures of the disc certification flag

1 2 5T O T i 25t R
8A L
R S AN i 1§ A AR v

"1 ", argpanbened herezal byespvird a@mk@conmeumechsuyn atrharda:mamd da@l igcenment as
in the prior art, the bit position b2 is In FIGS. 8A and 8B,
i nf or matGosHiNHeYslYirged dram arb!ggkan@htﬂ@ﬁtgé@egﬁqutiéeml%aas fean aeeadntinst or ed

stp 20037187 & blc3ta e ete 73 el PRy bR e b E BT B Rt Hion a8
prevent gragesd fiRdeaf@ihg e @Atk artba %?@dé‘!ssl for FtGrniSdto theebleick rigs ekt 2(b2)
of the group certification flag for a corresponding group is set as "1" to

i ndi cat dherngfectivedzlpck afieataading the replace blosknddusnmachdirae issefiamiredriot he

correspondin u nt_of the res nventi.on e bit

post t1 orBos(h 13 ke et TR I b e TraE s 5% BbRISH IR 10T e Pecat i on

flag areedpgfings shown in FIGS. 8A and 8B, but another reserved bit can be

usqﬂ Here, each existing b2 region is reserved, and its value is recorded
0 Wen t helGid isktahte chadiisedetnition stfmb,ger(@ﬁts)rﬁxwélr@flntan@ef@ptsc

tificat fl fl et
e e s S
of a bl Odigc%Wﬁ&@t@n(#I%bef?éc&&é‘ﬂ{@&@ﬁﬁfléhlrddﬁﬂer%%f m‘e éMireddise, afeBPEds an FRM
bit of the SDL entry as "1 I'i near replacenent is not perfornmned.

A hex adett\rmh 3900000 certsflaaéi@@rftm:s |reccard the cantents pkeertificadon nb24 idata
sector nunber of a replacenent block of the SDL entry. In this way, while
conpat i b9I°|UP§ bet ween a defect managi ng nmet hod based on a current DVD- RAM

standard and m sdified Bibs DT @PEMDS RIHIFEPS) arndl BIRS ALUAFAIRh 7 lar@the Whil e a
met hod capabl e of indicating the existence of non-linearly-replaced bl ocks

as in anvalxesof agurterstar upsiatign (3P S Do depressnting: tecetalnurphercef tinesin ng a

acconpl | GHCrE DPARELEHIES: ks dtet AR s ien) “TRS ol Wil el Y o

whet her  ghedgflgs of weeolngiras set td b&eor, %tﬂdaﬁefbal@bs bylIrReWhenévérthie MDSPGHL
spare area using linear replacenent is nmade i nformati on associated with

use or nisrHpeatedPr rewsiten.r AR IRRSRDE apdralek blﬁﬁk&g’@-ﬂﬁéﬁ’@@é}?@ﬁ@&? eoHEe ef ect
a0 S e S ol S s

A 50 a ﬂ#@éﬁﬂdl@@@@rd?fps@@trb@éro%ddﬁ Qgreheemieeimal)l | be repl aced by a
bl ock exi sti ng in a spare area using the linear replacenment is made bé
t

i nformation a @c‘i&ﬂb@tf\ﬁﬁﬂﬁth%%ﬁmﬁu'@rpfdb@ digc ¢ertitieatiansfag stawRtn fiFe
nmanagemne ecaor fe n or in
 pool T NN ERIGE pidnd BFts FT RO (RPb PR LR PRkesE sHET
recor ded"gg, ﬁ@r@(ﬂlcéﬂe@ﬁorn‘?atfmiri‘iplétléﬁ anewerehi the Hltl bR 1bent rrkeates awi t h
respect to the entire disc or
under-formation state. When the bit b6 is "0Ob", it Indicates the progress of
formatting using full certification, and when the bit b6 is "1b", it indicates the
progress of formatting using partial certification. When the bit b5 is "0b", 1t indicates
the progress of formatting on the entire disc, and when the bit b5 is "1b", it indicates
the progress of formatting on only groups, and indicates that the group certification
flag is effective When a bit b1 representing user certification is "0b", it indicates

that a disc has never been certified by a user, and when the bit b1 is "1b", it



'spedific group of discs was described on the basis of the above-desgrigﬁ%
enbodi nent | n anot her enbodi nent, when a di sc defect nanagenent nod 2i ezmn
,~ 2 SEP 2002 mas "1 ", it can be used as information that the |inear
replacenent is not performed with resgect to a block having a defect in an
area of mdikfes tivdt 4 BREMEsSKedMESHIFBEHIHE befBld fim@sbyad ubbMeWHRGCA Bitp and
reproduction, but the linear replacenent can be perforned with respect to

an area wdprasenting dist manufaciungr cerification i '©bdritiindicates thati sdisaseas dven

data not requiring real ti recor di has_al r eady, been recorded, in gn area
' whi noPERCerHY BaamaidachEsh arshdae Tt DT 85 Rcats Get e fites
linearly o i f bVe: i be
capabl ¢ BFSBeeha rictEpht BF Horbahas BYRE ninuiauRE, Toher pis B0, B8 b2 e

is set aaré fleservedi Bloamveneanptdasst iesét todss " 178D b @eyewrtifidationebafefeect can

be canceled when real tine information is recorded. In order to prevent
entire | fofE@tting AtwheAformating és gemplated: the "Ehpracesa) iscreset to e group

on the disc, inko [ Lat ' S fect. de is
cet a5 “1° upbiOl AP B AHESdlt BaliBr flendrotl Gt BRI BT |
i's not peitfoasitRehsor8 shroigh Be shaweh @f FIB Q) Whed 4 ealb7t amendale bitshsr ends no
need to set the defect managenent node information upon initialization.

That is, bRHERresentisg @t isrpraess siade is Y eitirdigates fegrat sprppietipa ®badi ng r eal

bet or et RePaBPRaRGorbds AMERPER LG I BRI ot s Ml he BonstogheBh
whet her are@ Isa56188 Sbrgatei s CWierSthiel D6 i$ Wb'T RGsdigated thabdhet droBp debaings
nad?don the basis of the anmount or distribution of a defect generated on

t he’ di scformaited wsing fidecertificatien,tand whas the bi bitsisslibt, altlirdicates taatstbedef ect

hat t ne S dE R adifig At faimp s Pl e lifiayiohe FREREL 1 31 oLt B8 gt '
FIG 9 igegifidativhiardb' itlingitarls that theGloiPthaef nd\es Gelnkrifédby a tigs! tine

wi thout performing defect management using |inear replacement with respect
to only @adavhrsthechit bd ipelb'edondicatemibrt inrea@updasdhesn cariiggane®r node is

mode | s IS ies by piskrE FBREPEH RS bR % o2 A pf MBEHAE) T Srep Sion.
I f the disc defieck isanaprEBwirgdee icentehts of hlsebond@tyedaTeoribt (BPLeRBIRL a

to be recorded is real tinme data, in step S103. |If the defect nmanagenent
node i s 'i9the pasitign ehadeiative dyte gtatting withed.bRelativerbyle gepitioas Goaneddtare

S105. WSt [N, 2FR el ah ik B X Ry SR 8 il o, M
real tinmpodaions SiHeEUFH I Heriotdid wtal mgnbener epd=ied SOL brizageamnSDls
performed. When it is determned in step S103 that data to be recorded is

real  ~updabpgzopptervaluqs ingrenses by ene wheseueminRe®NipRl: ¢fetDlais updated.
| r eady- I _ . {sts ; b
eoor doa. IR Btel R 8 HBFonCHd o dotelealle arcl R Mgy BlRERUR Ivfe 7

|'i near | y-positiorsers thebegh 18xdetiote DDSMPOlanpdating caavedvalata eash indieating

| i nearly-repl aced defect is canceled, in step S105. When no
| i near | ythe ptabadmier ettimesitae H0 P/ RHebiackds tpdatedang wwriten The cognter

determn ther, n - ed.. ' ' negord
dat o 1 P Bito BeoB e ThElige BT sfirls, B Tic shles B Joine L)
def ect | DEOsIFAD adupddtbaroraewfifteneEesentiongd bbeve,aaligieeDD SVRBL reid $BEN

linearly replaced is recorded in a secondary defect |ist éSDL) of a defect

nmanagenemlogksemust havg He s conpkyalugafierifarmatting ibinished Kedativedeeea in

step S108, , t_| . ! . 108
of T ecor gt B0 i AEYPENET gl By IR oRbs Zohd S B Elng o
cancel i nghuantbérnsradritiles giPihecSOLdaftRCiemARhgslerRivelle pbsitepriddiagte each
information representing that a defect has not been linearly replaced are

per f or red®Bly endyor di ng the first sector number of a replacenment block as a

o he sor. ardiop MusBARR ae sHER bl Hhe S 4B agih 58t R Hefflué BRELT ™
si nce t hepdlitkndig iRBlOAABAIRIRAIN PRISS. | I PRE. €15 & Bi teptdsehiighe recogni zed

fromthe conparison of this node information with F information that the
meani ng ofortéspoRRMd grfooipriat i 'Grit ibdates thdit hoespane bioaks aredeft oF thexi sti ng FRM
information. That is, the FRMinformati on based on the existing standard
book denotes that a block having a defect generated for a certain reason
has not been replaced with a block in a spare area or no spare areas can be
replaced. On the other hand, FRMinformation based on a new definition is
added to the neaning of the existing FRM and can be information
representing that when the di sc defect managenent node is "1 ", the linear

o I Y - - - o



1 2 SEP 2002 13 The read after allocation is a nethod of reading dalcz gp 2002
then replacing a data block likely to have a defect wth a bl ock | ecat in
a spare area. FIG 10 illustrates the structure of an inproved SDL entry

for canceling linear ( replacenent proposed by the present invention. \Wen
an alrea C [ " LSRN, ng of
oal 11 melERRoRiRg PRE A d T 110 BN, RANARPRR MR SHafe pRRt AR Tl

tthe fi rsthesecrtrespcmmbglgr@jpthe repl acenent bl ock as descri bed above is
recorded, as a hexadeci mal "000000" and setthﬁ‘gr an FRM bit as "

exenpl i fied af!@ pribestetes e starelerg Ahthenalliandarshows) kel . '”T'I;II@ 7rreLh3d
t
Che 1 ni ol %A BifreRreert o Wiefiét 8'dsBPafe ik s BREREPInced, FUBaTRR T

nust be deferstiod.biGek hagbebh nedlace Pk RVEFEDFISB bifary20bi dricewhel ther f or med,
cancel ed, and again perfornmed w thout sequentially using a spare area. In

parti cul eiefleomawb@cklhaemt@eeegeamdmrmspaf etafeas saAisé, %RHbFQCQr def@iecti ve
and agai L.ae t| on CI at d W t | inhe | aced
def ecti v |rb’=|r ?‘ .eﬂh?r'?@ or Ryneer Pf”\fvd(UF % %Pﬁ?er abl e

that bl oe@edwe@@e{ ra@ﬂ%@@e‘&%rﬁﬂﬁﬁ@e@éﬁﬁe%@t %I%I‘té Aagidcatnaet Woer | i near
repl acenent occurs, 'and that even when the |inear replacement is cancel ed,

i nf or mat Hene zif twe defestiveibl dckanas netkbeen teplacarhrrehaxasiecinedl ' 00AGOATs

correspondi nq .def ect bl ock .is int i ned. We onI r recordi ng an

FRM b ¢ BTN o Fioa W b Rkac T pe s bgrreiacaik BladiiBed 1 o

mai nt ai ngedgeRBL i ONn associ ated with the repI aced sector nunber of the

sip?re area) it is not possible to tell if the corresponding replaced bl ock
agai n beeMeapitatssdn oeeldmmordhgawﬂmeﬂmrtcomrespbndmg dataezan bepl acenent

has been canceled taq record real] tine data. In order to solve such

probl em péo‘i‘?fﬁégl"é' 'Fl%%‘é(?nr“@lﬁ BRermRs MAeRYPRIaEt hanRANs eHars Hgﬁeagy usi ng
a spare [ I nt
i th r eonai *lnbafcgiar RbeXASS A Md of e, aleiy iy PREEB SR

ti me dat &f aasaneennmdhemfa semiheng:rtdmts:lmthd apges Obh'the anthdyeharsdk dvheteinput when
the CLR H@?% @) s i ndi cates a repl acenent bl ock .all ocated

wi t hout Ija'&%% %E?“Icééﬁ ‘P'%”"&a?&”“mr'f’%%a‘éterr[ﬂﬁ'ﬁ8@”8fat§ Ripakeht ry of
FIG 10, roph a??’e?f@ﬂ@ctlcﬁn Phdoddble NAtheré¥oks hb rocesbims of taGhRirhé #0more 1 2
SEP 2002 14 Meanwhil e, defect managenent information for recording real

ti me dat ampartabke roughly divided into three cases in which: (1) real tine

data.is not recorded . on, the tire disc: (2).t es of data .. rea
i dat & and 10 pegoT thereabiing SoBisifa.d BletiohrteG iPnstes e frear
repl acenpgp|a@eirRet nil 88! g geRId dnHen Pk lI#é%F' ré\blbberh@ﬁpﬁ%ottlﬁe@”meré he
real time data; and (3) only the real tine data is recorded in the entire

di sc, i.enystttieea ponticn retmodlacéherﬁactdbaeatcorfaaeqhmgg mwdnwemhmwm th
respect [ £CQ rded dat rt| cul ar in,the t e e tinme
oy acemdie fneal FEeens A mAla ef Fectivite < B 1 Ratreyt 8yERS BesbliBoq

def’ect W&@ﬂgﬁﬁ?lfé F$@B. BA &fisBo a smal | er size than in the first and second
cases. This be described in detail later referring to FIGS. 12 and 13.

Wien these t hfd&SBAene SBefI@etrat@ethe@trm@tufes ebthe dise ceptpﬂqaé@ntftag)aréd thesc,

d I di t th f
i sc. - andtPHE ALehan 50 Fiohe hre stepoed oy DR ResnE et EE Re et P °
condi ti omnseaataasew@ct%ﬁﬁ Phe SltaBEiréd ofthe disE Rartdicatsn hebwwee@bgsuct ion
appar at uses, the defect ranagerment conditions in which a correspondi ng disc

i s used mestificationdtag OHEBS.rBAend afbate Ihe same asdhese dbF K3S. fReangedEnt node
information representin on use_of i ep nent ..described in
Fla 81 SXpepf Branot PaRTiaBtLe Tk SeRnanovn if BTcupAoRheA TR Entive. cace.
Thus, as sirpohBird @sc@usé&tﬁﬁbuﬁm@m% Ié%@ﬁién@ftﬁé'ﬁtt;bwtléﬁeét&f%é’f
representing I i near” replacenment or non-1li near repl acenent dependi ng on a
pl ur al i t ydisc certification flag is set as "1", and when the corresponding disc is used by the

linear replacement as in the prior art, the bit position b2 is set as “0". In FIGS. 8A

and 8B, information associated with use or non-use of the linear replacement stored

In the bit position 2(b2) is called a disc defect management mode.



of different defect managenent nodes is stored in a reserved byte Izcgpdzpﬂz
in the DDS of the defect nmanagenent area (DMA) on a disc. That is, i
shows the case of using two significant bits b7 and b6 of the relative byte
position BP10 of DDS, i.e., the el evg th byt e thereof, by t aki ng def ect

o exanple. | At SRENBAFOdEE otk SR RuRlizpd BRIV RS RERE 7,
i'ndi cat eseplagémehe =8 sHpmeh FEB! 3Betmi@rmt pogltibme( H)Z)rtﬁalﬁe rgﬁ@@@@ﬂmén@m e

applied to all data on a disc, when t he DM node information is "0l b", it
i ndi cat edlagrat ageaaspaading asluadssehes 'y’ odndicate ta} lingar relacerentdsmett o

the t h al d d d
when { he PareRBRE e gARFER" i Wl SR d o TR P En g R "

repl acenppésdrit uﬁ\%ntlb’iﬁ%é’\'bttfbdsﬂ&ﬁ%%(btzgoﬁw ¥ s@'@bﬁhﬂcatlén ﬂa§|ﬂﬁd2t@|@?giré§p'rhat
is, when the DM node information is " he slipping replacenent and

| i near r@prtdmhantﬂagraremmha@smwamd HGSs8Amne 88, butlanctiver teseavest biér t han
real tine d E’ |rs casge ri bed above. Wen. the DM node

b or mt 80 Busg BRré e SRSES B2FPUIBE s Ao Lo VoIS (ST e
repl acemppi for real t| me data is optional. This node is defect nmanagenent
for a hybrid disc including both real tine data and non-real tinme data in

t he second cas¥hdedie bitdiP fovavdisc\defact nhendddnnertenodd of thet disa cestiflchfibh,

only the slipping replacenent is alloya and this nmode is def
managened@of rgreryePtgg}at@Qthag i§ s&hést HPPBOE%BE"&T@@WH&I diggoly §§\L1en t he
DM node i, anged.
Veauii | &0 Qe e Sart siior acdeB it akiock RUOHD yeReludorally B

dat "t yseafdpadescarecords @sBRM/bit of tHe Slarem@/pdaab‘enand teéneaot actual ly
becone necessary. For this case, in the §e(géq| nvention, c)nl}/1 a spare

area for rgphaﬁsm@ epPtRefRIme .sAdexapgc chr'%u‘ﬁpqm?ﬂ(bﬁh? a’lrreaé(aru ng a
spare areg.fofn Q{Hé%fst S&bﬁ%ﬁ%{ﬁ% r%B%M& éht%'@k Jf%pﬁlgb@@ﬁgycul ar, the
Spare area set nth ast grou ere, |rt our group) " al | ocat es

7680 sectors (IA30isHey, Mm@aompatltahtynmtwean@adéfect mbnaglngmemdammnto
process a maxi mum of 7679 entries capable of bein istered in primary

def ect | i&eurrepiyVDrRAM standard apd @ petodeef taeé’éﬁgﬁﬂ“ \fﬁﬂé'ocﬂle'ﬁd‘ﬂ%@t%'ﬂ%k

and rev denqfiste 5ShBH pabid B ﬁ@ﬁ%ngq?é?%&%téhééqﬁf ﬁ&i'ﬁﬁéérﬁ}} +d |¥c@d?t Wee“
the present’' I nvention and an existin managenment struct

capabl e dilockssas lrmnnaklsnggajetfe&enamag\hgcrmetbpansasagmetﬂoa nathgd allowmg@

repl ace oca ed only for real tinme recordin a case.in which
par o ar edye HREP fepf JEEREN foRARELIS AP REOTIERR A HRIADY ZeEORPHSRat oc
accor di ngeEor iy gﬁa%b%u@%ﬁgf rERNRSS By Method, is represented with
significant bits b7 and b6 of the relative byte position BP 10 in the DDS
and the PDL, & dstesminatrorFoiGviiStheAs ddfective regfdrGwilllise repisced Wy asbigakf i cant

bits b7 and b6 re resentin rmde n the byte position BP 10 of .th
D05 L. St a1 SrgAdusad N DASk remRLa Rt s Bt i AT SRR | <
appl i ed, v@iﬂﬁjuw%ﬁnbhﬂxsté"@f Iﬁﬂéﬁ?'r&b@%@ﬁweﬁt Héfe‘é?n?d?%g'@ﬁwé‘ﬁ?ecé‘r@@d in @ digeect

managi ng net hod for only real time recording wthout |inear replacenent, in
whi ch onlmama@empairr@gwreanftbe esltirgpgisngr rregpanifenanta mfsihaldnsmraetgandheastolﬁmd ast

group of a di Thus, spare as are allocated by 1 2 SEP
2DD2 _ 16YBe r?zfjﬁtﬁjfsoo*é%F gﬁdf'r(‘na G Spf’f‘a@gr%rgérdl ng, thereby increasing
the effici encym@aeafo%té[ &k bF%b%r%f%éfgétl@é) o WilRbdiréSlacs pyescr i bed
above) while conpati bi |ty et ween a net e present 1nvention and a
def ect rmmag}n agistieg md dpase drem using tbardineat raplacaAthisis analde by iinformatioai ned,

real L mARIRE R AN RO Sa [PERY (RAIGHIeN e g HPBGHTS AR Iesh,

f t I
depond ng oh T RG: T pheoarenLFodoR drthe ot 8 4 B o AR ST NS LISEIA

corr espontieness aifghlpdatd @ogiredaord mgotded imnereputipese of use of the
recordi ng medi um Thus, the recordi ng nedium can be nore effectively used.

Al'so, in the ph&ethediofpepyeniing Noras re@apemeﬂéwaatrasp%ctrt@ém getire Qishio a
areas areéq cbqu grt ([EI 6f0d|%$s \?{r%gqies%b&?]pﬁ tﬁ%l 25 s'Céz;'fﬁth -QE%% Otet%%”gg&ect | VENess

due to the space’ o B& O NETERS
embodiment In another embodiment, when a disc defect management mode is set



wWr o.r

data area, a spare area and a control information area, wherein thg 2otk
informati on area stores information representing use or non-use of |inear

1 2 SEP 2002 W claim 17 1. A recording medi um conprising a user

repl acenent defect managenent in which a defective area on the recording
mediumis replaced with the spare ar ealb. . The recordi ng nmedi um as
cl ai med ias 'tl"ait wah berisedas infoematibo thattthe tineaprepdacement isswot perfosmedse of

| i near

repl acenent includes information -

~ associated with the entire

. . n- o h t] .
recor di ngVitfeRSPRCt 0 a Pieck Baypaiahgefestinuan ateapha fise fon re¢qrdinalinfemmatising

t-he i nfor
i nformati

sc (DVD) standard. 5.

o002

SRR R R RrbRin e arPRAStRR, Bl o0 Ffar ERRR R v B
recor di ngphdPRsHEN With fésieBeto iah &rledl daldistitRr fe iﬁilggréﬁ(mﬁé”ré'éb .UM ths @
di sc designated according to a digital versatile di

The r ecorciseywiedi data aot céaiinag real iheiracarding'bag alieatly beeogedordgdimdirum i s
a digital versatile disc-random acgcess nmenpr DV M di sc desi gnated
o i neTEd 1B WHRD FRCI A1 HUSE D TREDTHEgoEN ARSI A SROR IS B i 1

claiml, ek B | Ergdy [ : ' SR om
access rrelrmr;; (’%@%ﬁﬁﬁ%ﬂ% ('a ccﬁtcﬂ? ﬂﬁer'\? gfrl:'lr(r:tta't@!la c')'%@?irﬁ Z’Qb%“ﬁ%%ﬁgéﬁ'gr}gi sc
defi ni ti deeingrcaoteled. lihdrefpre, wbearthe dist defeof mandgemeotnmade isaat @s "fil'ag

and a group certification flag in ~Z ~~P Z 18 which the infornmatjon
r epr esent FICAR G thahtheslinesr nep!?&sm%afmgepéd Fan P@&ﬁﬂf@ge

oEE
' S’

2d when real
time information is recorded.

In order to prevent entire linear replacement with respect to the entire disc or
a given group on the disc, information associated with the disc defect management
mode is set as “1" upon initialization. On the other hand, when linear replacement
is not performed only in the case of recording real time data, there is no need to set
the defect management mode information upon initialization. That is, when it is
determined that there is a necessity for recording real time data in a disc, the disc
defect management mode is set as "1" just before the real time data is recorded. At
this time, a determination of whether a corresponding disc is suitable for recording
real time data is made on the basis of the amount or distribution of a defect
generated on the disc. When it is determined that the disc is suitable, the disc
defect management mode is set as "1". Otherwise, a process for informing a user
that the disc is not suitable for recording real time data is required.

FIG. 9 is a flowchart illustrating a method of recording data in real time
without performing defect management using linear replacement with respect to only
data desired to be recorded when the disc defect management mode is "1".

In FIG. 9, first, a determination of whether a disc defect management mode is
"1" is set before recording of data on a disc begins, in step S101. If the disc defect

management mode is "1", it is determined whether data to be recorded is real time

data, in step $103. If the defect management mode is "0", every data is recorded on

the basis of a general defect managing method defined in the standard book version

1.0, in steps S102 and S108. When it is determined in step S103 that data to be
recorded is not real time data, step S102 of performing general defect management
is performed. When it is determined in step S103 that data to be recorded is real
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FRM and can be information representing that when the disc defect management
mode is "1", the linear replacement of a defective block replaced by an existing
linear replacement method has been canceled for real time recording, or the
defective block has not been linearly replaced for real time recording.

Since a disc whose defect management mode is set as "1" is likely to include
real time information, the disc can be utilized as information of prohibiting
reallocation of information on a disc without consideration of real time information.
Piece collection of collecting the pieces of a file on a disc, and read after

reallocation can be included as a method of reallocating the information on a disc.
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In order to solve such a problem, a canceled linear replacement (CLR) flag is
newly defined by using a spare bit of the SDL entry which is not in use. When linear
replacement with respect to a corresponding SDL entry is canceled for recording
real time data, a method of setting the CLR flag as "1" can be used. Here, when the
CLR flag is set as "0", it indicates a replacement block allocated without being used
by real time data. In the structure of an SDL entry of FIG. 10, for example, a bit b31

not in use is used as the CLR flag.
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. Thus, as shown in FIG. 11, defect management mode information capable of

representing linear replacement or non-linear replacement depending on a plurality
of different defect management modes is stored in a reserved byte located in the
DDS of the defect management area (DMA) on a disc. That is, FIG. 11 shows the
case of using two significant bits b7 and b6 of the relative byte position BP10 of
DDS, i.e., the eleventh byte thereof, by taking defect management (DM) mode
depending on use or non-use of linear replacement as an example.

As shown in FIG. 11, when the DM mode information is "00b", it indicates that
the slipping replacement and the linear replacement are applied to all data on a
disc, when the DM mode information is "01b", it indicates that the linear replacement
is selectively applied according to the type of information (here, real time data and
non-real time data), and when the DM mode information is "10b", it indicates that the

linear replacement is not used with respect to every data.
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real time data in the first case described above. When the DM mode information is
"01b", the linear replacement is mandatory, but the linear replacement for real time
data is optional. This mode is defect management for a hybrid disc including both
real time data and non-real time data in the second case described above. When
the DM mode information is "10b", only the slipping replacement is allowable, and
this mode is defect management for only real data in the third case described
above. When the DM mode information is "10b", the physical layout of a disc can
be changed.

Meanwhile, since linear replacement cannot be used to record real time data,

$) a spare area necessary for linear replacement does not actually become necessary.
For this case, in the present invention, only a spare area for slipping replacement is
set in the last group without allocating a spare area for linear replacement as shown
in FIG. 12. In particular, the spare area set in the last group (here, a thirty fourth
group) allocates 7680 sectors (480 ECC blocks) to a spare area for slipping
replacement to process a maximum of 7679 entries capable of being registered in a
primary defect list (PDL). In FIG. 12, sect denotes a sector, blk denotes block, and
rev denotes revolutions.

In order to obtain the compatibility between the present invention and an
existing defect management structure, a flag, capable of discriminating a case in
which spare areas for only slipping replacement are allocated only for real time
recording from a case in which spare areas for linear replacement and slipping
replacement are allocated according to an existing defect management method, is
represented with significant bits b7 and b6 of the relative byte position BP 10 in the
DDS and the PDL, as shown in FIG 13.

As shown in FIG. 13, when two significant bits b7 and b6 representing a DM
mode on the byte position BP 10 of the DDS/PDL are "00b", 1t indicates that an
existing defect managing method is applied, and when the two significant bits b7
and b6 are "10b", a defect managing method for only real time recording without
linear replacement, in which only the spare area for slipping replacement is

allocated in the last group of a disc, is applied Thus, spare areas are allocated by
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recording medium. Thus, the recording medium can be more effectively used.

1 Also, in the present invention, when real time data is recorded, spare areas

) are allocated to be used for only real time. Thus, the effectiveness due to the

application of the space of a disc can be increased.
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1. A recording medium comprising a user data area, a spare area and a
control information area, wherein the control information area stores
information representing use or non-use of linear replacement defect
management in which a defective area on the recording medium is replaced

with the spare area.

2. . The recording medium as claimed in claim 1, wherein the information
representing use or non-use of linear replacement includes information

associated with the entire recording medium.

3. The recording medium as claimed in claim 1, wherein the information
representing use or non-use of linear replacement includes information
associated with only parts of the recording medium.

4. The recording medium as claimed in claim 1, wherein the recording
medium is a disc designated according to a digital versatile disc (DVD)

standard.

5. The recording medium as claimed in claim 1, wherein the recording
medium is a digital versatile disc-random access memory (DVD-RAM) disc
designated according to a DVD-RAM standard.

6. The recording medium as claimed in claim 1, wherein:

the recording medium is a digital versatile disc-random access
memory (DVD-RAM) disc;

the control information area includes a disc definition structure having
a reserved area of a disc certification flag and a group certification flag in
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initialization.

8. The recording medium as claimed in claim 1, wherein the information
representing use or non-use of linear replacement is stored just before

recording real time data in the user data area.

9. The recording medium as claimed in claim 1, wherein the control
information area comprises a secondary defect list (SDL) in which only a
start sector number of a block having a defect generated while real time data
is recorded on the recording medium is recorded, information of the SDL for
fepresenting replacement or non-replacement of the defective block in which
information representing that the defective block is not currently replaced is

recorded.

10. The recording medium as claimed in claim 1, wherein the control
information area includes a disc definition structure (DDS) having a reserved
) area in which the information representing use or non-use of linear
replacement is stored, the information representing use or non-use of linear
replacement includes information representing that linear replacement is
applied with respect to all data to be recorded in the user data area of the
recording medium, information representing that linear replacement is
selectively applied according to type of the information to be recorded in the
user data area, or information representing that linear replacement is not
applied to all the data to be recorded in the user data area of the recording

medium.
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replacement of the real time data is allocated, and only a portion of the spare

area for slipping replacement is allocated.

12.. The recording medium as claimed in claim 11, wherein the spare area
for slipping replacement is allocated in a last group of the recording medium
by a size of sectors used for processing a maximum number of entries used

for registering a primary defect list (PDL).

13.  The recording medium as claimed in claim 12, further comprising a
disc definition structure (DDS) having a reserved area, wherein the
information representing use or non-use of linear replacement, denoting use
of a defect managing method for only real time recording in which linear
replacement is not used by allocating only the spare area for slipping
replacement, is stored in a reserved area of each of the DDS and the PDL.

14. A recording medium for storing defect management mode information
for showing a plurality of defect management modes representing use or
non-use of linear replacement according to type of data to be recorded on a

} user data area of the recording medium.

15. The recording medium as claimed in claim 14, wherein the control
information area includes a defect management area including a disc
definition structure (DDS) having a reserved area in which the defect

management mode information is stored.

16. The recording medium as claimed in claim 15, wherein the defect

management mode information includes first defect management mode
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recording medium, second defect management mode information
representing that linear replacement is selectively applied according to type
of the data on the recording medium, or third defect management mode
information representing that linear replacement is not applied to all the data

on the recording medium.

17. A recording medium for storing information representing non-
application of linear replacement to all data to be recorded in a user data
) area on the recording medium in a defect management area, in which only a

spare area for slipping replacement is allocated.

18. The recording medium as claimed in claim 17, wherein the defect
management area is a reserved area of each of a disc definition structure
(DDS) and a primary defect list (PDL) formed in the defect management
area, and the spare area for slipping replacement has space to process a

maximum number of entries for registering the PDL.

19.  Arecording medium comprising:

a user data area on which date is to be recorded;

) a spare area to store defective data indicative of defects in physical

addresses of the user data area; and

a control information area to store defect management mode
information indicative of different defect management modes depending
upon the type of data to be recorded in the user data area, wherein the
defective -data stored in the spare area is determined in accordance wit the

defect management mode information.
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20. The recording medium as claimed in claim 19, wherein the
control information area is a lead-in area or a lead-out area of the recording

medium.

21. The recording medium as claimed in claim 19, wherein the defect
management mode information is indicative of use or non-use of linear
replacement management in which a defective area of the user data area is

replaced with a portion of the spare area.

22. Arecording medium comprising:
) a user data area on which data is to be recorded;

a spare area to store defective data indicative of defects in physical
addresses of the user data area; and

a control information area- to store defect management mode
information indicative of the defects generated during use of the disc
subsequent to initialization, and indicative of whether to use linear
replacement with regard the defects generated during the use of the disc

subsequent to the initialization.

23. The recording medium as claimed in claim 22, wherein the defect
management mode is indicative of preventing use of linear replacement if
the defects generated during use of the disc subsequent to initialization
relate to the data to be recorded in the user data area in real time.

24. A recording medium comprising at least a secondary defect list (SDL)
in which only a start sector number of a block having a defect generated,
while real time data is recorded on the recording medium, is recorded on the
recording medium, the SDL comprising information for representing
replacement or non-replacement of the defective block in which information
representing that the defective block is not currently replaced, in which
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block has been replaced, and with a start sector number of the defective
block and that of the replacement block.

25. The recording medium as claimed in claim 24, wherein a flag
represents said information representing that a linear replacement of the
recording has been cancelled, said flag being stored as a reserved bit of the

SDL.

) 26. The recording medium as claimed in claim 24, wherein a flag
represents said information representing that the defective block has been
replaced, said flag being stored as a Forced Re-Assignment Marking (FRM)

bit of the SDL.

27. The recording rnedium as claimed .in claim 24, wherein a flag
represents said information representing that the defective block is not
currently replaced, said information representing that a linear replacement of
the recording medium has been cancelled, and said information representing
that the defective block has been replaced.



