: } ~e3eKK| b6TVZ! OPTI CAL DATA STORAGE MEDI UM BACKGROUND OF | NVENTI ON Fi el d
of Invention The present invention relates to an optical data storage
medi um and refers particularly though not exclusively, to the field of
managing a disk and its io defects, and nore particularly, to a recording
medi um for storing defect managenment information. 2. Description of the
Rel ated Art Is Real tinme recording or reproduction neans that a given
anount of mmmmtssari |y recorded or reproduced within a given tine
si nce mplmmw } nis lost if it ie not processed at the nonent data
is input, and,gipee a phenonmenon such as pause of an inmage or tenporary

I nterruption of nusic occ i th_r ' as abnor mal
information if data is noH@%Q%QMQ%MMt a predeterm ned
speed. The above-described probl ens are caused since the input of

i nf or mat i onBAGABIROMNE EpINYENTIObht rol 1 ed by a recording and reproduci ng
apparatus. In the DVD-RAM standard version 1.0, a nethod of managi ng

def ects 2s tgener Rietdlobimventibsk has been di scl osed to increase the
reliability of data recorded on the disk. Slipping replacenent and |i near

repl acement TRg présentUaeshtisn idigteditodrpopficalalA4 Istoragadneainim Fidheserst he
first met hoﬁar@ib@%ﬂ?%%u gR st XN efb tHe %Bid Bf Tnha?ﬂd d‘% BlsRCESS$ jignd the
second [fet h@&eeep'mme SRR rtscwyaoﬁﬂﬂg Shoriti lgeigdt: sect or
unit) incl urq‘ gg %ﬁ‘eﬁ ving'a defect genera ur| ng e of th

disc with a Gere ee ‘ock in a spare area. The sl i ppi ng repl acerrent
Is used to ni ze a.re recordi ng or reproduction speed due
to def ects,ﬂ Pﬁﬁ”%;'qrbéfct%ﬁ%%aqudgﬁnunber togbe 3s Brovi ded to 2
defective sector is provided to a sector next to the defective sector

det ect eth duRpAbtimeceacording ri reRreustioasmegnsithabatgiven iampudrefcdatads a di sc
when t he di Becessarilyi trieabidesd, ort Hapradsicedamithine acgivettedinoe simseodupuid by

sl i ppi ng a iméormatiooniswoist lif & islafod qarocessashat dhe momenhgata ininputg and

repr oduct i osincélar gheromerdn siists as plause of @an imagecor temporatysdtdragtiopyoft he ao
sect or nunbgusitescdunangtth repredudtiphitd date agefberimatinteeidtion ibdata B not

| ef t behjynd RiteRMSER P repfodifdedett Y predeéterminetiesye st CTRE Sabbveldedcribate
defects in ﬁr&%’rhé’ @r@eeadé&as%e%et meuifrui .ﬁfarmaﬂanoémo@qsé %éﬂeapduyg

recording ag %I'—e@vwmﬁr?cgr r\d)ﬂé g4 H aﬁgn it dcannot be used fo

def ect generate sc | use ef ective portion is

di sregarded 2.di scorntl n i&%ﬁ%ﬁ ed on. |l oqﬁ% ct§sector
nberi t f t
Ful ei”%sgewe %&a% g@& Ghesly %me edg?eea%r%g%rﬁgﬁeqfeg heq
during use fcordpd Rg (rRRlIacepIent fingar 4@pla

i ncl udi ng aingbdegh ?ﬁeﬂ@eé‘t%}os@dmp?fﬁcérme%ﬂ"‘Gﬂk ragihedi Abeifirsk napthed ar ea.
processes defects detected in an initializing process and the second method

replaces an error correction code (ECC) block unit (16-sector unit) including
30 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
35  provided to a defective sector is provided to a sector next to the defective
sector detected during a certification process for investigating defects of a
disc when the disc is initialized, that is, data is recorded or reproduced by
slipping a sector on which a defect is generated during recording or
reproduction. Here, a real physical sector number is pushed back by the
40 sector number designated by slipping the defective sector. Such a left-
behind phenomenon is solved by using as many sectors as there are defects
in a spare area located at the end portion of a corresponding recording area.

However, the slipping replacement cannot be used for a defect generated
45  while a disc is used. When a defective portion is disregarded and skipped,
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When the linear replacenment is used, no vacuumexists in a |ogical sector
nunber, however, the position of a sector on a disc is discontinuous, and
real data corresponding to a defective ECC bl ock exists in the spare area.
i 0 As descri bed above, when real tine recording, in which the tinme for
tenporarily-input information cannot be arbitrarily del ayed, such as,
recordi ng of broadcast information or a real imge, i s necessary,
information is recorded in an area to be linearly-replaced by undergoing a
process in is which a real pickup goes;up to the spare area and searches

for an ar efisééhtifity @egéﬂ\yrateepIoacwbncaarséc@orpﬁ@maéﬁngnwmirphqém il pi ckup

comes back eH‘as'ﬂ mgt t?‘éplra@él‘i’ﬁa?‘t nﬂo%‘?@sedﬁlbs §@H‘Pe esO OIHE%IT' on
'rnp?’;c'enneﬁt %eq‘ogtaé‘m W S ding to
e

e scem b 5 a2y et T2,
reduce t heVith Pl ’Hﬁté'f @ B?éar ©ed in the drive. The host conputer

i s designed to transmt a command ordered not to nanage defects to the
drive usi nfhgnclbenfinear deplacement istspe: BRfREUIUBY gXiSty I aTiegical sectar t he
host conpuiwmbes hiweveti thes pasiion«f askstar Qmﬂa@léﬁsatdlqutlnbeuﬁeahdr med,

t he def ectreahdatpecmrrespiondirig toi s defective &CE bldok edsts im thedspgretdreadri ve. Even
when tfee host conputer does not manage defects according to the need of an
appl i cati ofs pliestrived tbevé)VwHaMrdals ginfs aeedidig,t i twikicPVihe3Ginrd\Mort andar d
version 1. t@n’fﬂb?érﬂ?ﬂﬁﬁ@tsﬁ'hfdrbha'ﬁaﬁa%nﬁ@f epés aﬂ@i?rﬁh@eqiél ad, prsldéﬁr Yaéjef ect

list (PDL)reRB ?BPd‘éB%!a\ét ation éﬁa@@i?%éua%@ L%’

g‘g][‘ggte”ﬁgtn s're 8 ﬁré‘r% 'lﬁ?é"hﬂg Ay 6158 8' B:‘b% escrl bed
that the \g@gﬁe% e%eﬂll )6‘9% f; gs %rg §a | ppi ng
repl acene rﬁgapg s PFP(ier?é C fect Ive
bl ock repl %'é‘EP Edﬁa?fﬂg'& wqq%ggpdpgg@, m?gt'" QHBB ﬂnl'féo éﬁ(ﬁ? Men the
SDL. That §annaojhercandinyously recerdad wvhe eRjacementisiusedat a specific

drive shoul d not perform defect managerrent u5| ng the | i near replacenent, it
cannot2obe Ibiss prasgribadtthat a&VidRAMsdnines aceordingntor theebVE-RAM staredard near

r epl acenentersiont h® pracesstissall ofthisr défecemaniagamentlto reducer thedyutden of s
perforned thg hostucoraputeP\izddAM thes drivel Tag hestdedrhpotelr tis bdesigised @b an ar ea
to be usedrdnsrhiie cbAmadnd SpdérednRol to Aanage ibiois & thé\drNE (Bingha present
i nvention ddiRfRihar Gefdtedi idesn amtefabe Csthnddda THaRMSOF tRBOhGST SSHPltesi NO a
user data t@ﬁnin’és""WHé‘i'hé’rS%'éf t thanag §Fr%ﬁﬁdwmatbe| n?u@@ Stha! gefd@a to

repl ace d f information area in
V\/nPch at Ieaﬁ%b%ﬁeﬁﬂ téé'fgs ?fﬁ‘g[e) ctive 310@ is stored \/\herel n said at
'ri‘é‘ftes‘é‘ﬂtl Yt “° ﬁr sé?o%eﬁ? % géﬁg pet C°ﬁ§fe&§sf 'sé‘vinr g to!
Pref er abl Y} 'F@Q%’?it%ogrﬁg"l ttﬁﬁt i near
repl ac¥ rren'?*A F VEFRIPR J -§ dRug e’@F%%HV @ana ‘FI ‘Hﬁl dedr Bgaas a
reserved mrimafy datectiist (RB ba da seaondary defealylist @r@agdo a

i nf or mat i ctefeehmapegement rulgt if anlarﬁeaﬁhppmgr egplacashentinear replaceskduedi ng has
not been usedefexdi mhahbggmenbrpeifoarned byt abbthesf drivee exidts. THderenvibrisi on in
anot her f gsmescribbeditbat tlhen positioralof datdefettivea gectoe dieptacedoapcorsing ta user
dat a agsea; slippthcareplatanent should del dkargded lin $he HDIdedmdt they @ositionnsft & of t he
user data géfestivd BRckiréplaced laddbriingitv iimskraapiseemiit ishenuidise rédoried one of
sai d def eghi g 8WLLS Triattie, WhehChbtal Y PRl afftiR! SEttifdr & BH MhtCy THE
DRAW NGS specific drive should not perform defect management using the linear

replacement, it cannot be ensured that other drives must also not perform

40 the linear replacement on the same disc.

Therefore, when real time recording is performed by a current DVD-RAM
disc, it may be difficult because of an area to be used by the linear
replacement.
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2s The above objectives and advantages of the present invention will becone
nore apparent by describing in detail preferred enbodi nents thereof with
reference to the attached drawings in which: FIG 1 is a view for

expl ai ning a defect managenent met hod using slipping 30 replacenent of a
recording medium FIG 2 is a view for explaining a defect nmanagenent

nmet hod using linear replacenent of a recording nedium 3s FIG 3 is a table
of a defect definition structure (DDS); FIGS. 4A and 4B illustrate the
structures of the disc certification flag and the group certification flag
shown in FI A yalyi~0 FI G is a table of the contents of a
secondary d@y@(mﬁ @EQQM@\MH 6 illustrates the structure of the spare
area full flag shown in FIG 5; FIG 7 illustrates t structure of the SDL
entry shownlh& preggntsinvgation Aherefate provides 8B opticad e"’?’l?@esmqﬁ’('ﬂmr es of
the di sc cesampiigiagisousen dajaaigatimavhiety usetdata isi stefiedo At leasy ope spareDDS f or
recordi r5g rarel to raplace defeabivesunitshof said psersdata areae@ndoan intsmationvel y:
FIG 9 is aarehoincwhich af least mat infarnmatioanfor ddefectiveobloak netdtordotvheesior di ng
dat a accor didig &t feast aafinformationdemsaitl defédtive ibck bemprises information farn; to

FIG 10 il|peprésertimgaapReamitnt ophohlrephicervdntiof tid defectiveberRd SDL entry
for cancelli ng l'inear replacement proposed by the present invention; FIG

11 illu “arb | Xé‘”ﬁé éséﬂ%s 8" irbRhadish rBpRISERLRG AP a| Ml i ng a
plural 1) dp SRR naf g o ke e e
i nvention; showr ng a ed are reas or
recordi ng rggpr\{q 85?‘8%‘? posed by the present |nvent|on and FI G 13
illustrates aDDS andthe structure of a(yﬁr def ect [ISM for

0 6 ERPrEsenting SC110)

storing def Mere mﬁg@%rﬂ Iag sepreseptsgaid
i nventi bn fl&plage taf berwrgmrl@a%n@bee%rlsw%ald é'ég stered aeasetibity shown
in FIG 12.ofAS@WIRTI ON OF THE PREFERRED EMBODI MENT 2s Preferred
enbodi ments of a recordi ng nedium storing defect nanagenment information for
recordi ng rFlaé ihverdiohaira anathadeffean, mrovidescameptlical dstangtorage saediumgnd a
real tine dedrapfisingraluser dztahaeanaht ansystom descincheihgivatlist oétefevtive to t he
att achesgh drgwitd'8bthe user data area; the list including an indication whether particular

one of said defective units is to be left unreplaced.

BRIEF DESCRIPTION OF THE DRAWINGS
25 The above objectives and advantages of the present invention will become
more apparent by describing in detail preferred embodiments thereof with

reference to the attached drawings in which:

FIG. 1 is a view for explaining a defect management method using slipping
30 replacement of a recording medium;

FIG. 2 is a view for explaining a defect management method using linear
replacement of a recording medium;

35 FIG. 3 is a table of a defect definition structure (DDS);

FIGS. 4A and 4B illustrate the structures of the disc certification flag and the
group certification flag shown in FIG. 3, respectively;

40 FIG. 5 is a table of the contents of a secondary defect list (SDL);
FIG. 6 illustrates the structure of the spare area full flag shown in FIG. 5;

FIG. 7 illustrates the structure of the SDL entry shown in FIG. 5;
45



30 First, slipping replacenent and linear replacenment will be described in
detail referring to FIGS. 1 and 2 in order to help in the understandi ng of
the present invention. FIG 1 is a view for explaining a defect managenent
met hod using the 3s slipping replacenent. Physical addresses on a disc
shown in FIG 1 are recorded as P1, P2, P3, ..., Pn, and |ogical addresses
must be provided to record real data in this physically-segnented sector
These | ogical addresses act as addrgsses allowing a real file systemto

Zgg; ggsf% t%ﬁ@“’anéat@ hﬁx‘éﬁétﬁ ' o%iéé%gg@ﬂu?éé Bﬂm&aaé%e}éﬁgﬂﬁﬁbpm BZ/Z'tfg'n
process. 6%%"%?@%%%%8@@%% Esé]é]&%é rd p yg| T segt %mﬁ@ as shown

in FIG.p{ SS |s ated to thls def ective sector,

and a | c sec er L3 is designated tp the ne si cal sect or

5. Thelio: Ruis aiouanark liisiating @ns@awiﬁtm%nn P B RUPth 2 RO nunber of
def ect | Wiata aseyaing t9sa dptecamanagemant mnetbed ok %pretswet Byentien;a
correspondi ng data group is used by the pushed portion. In this slipping
repl acekdGt 10dliusithtes Bhetanale of dbe striuntyrée of apcimproved SDL entrpderi bl e by

si mpl y sanpeling linedefeptdacententgyoposedibylthe presknpindeatiomot need to nove to a
di ffigrent place upon recording and reproduction by sinply disregarding and
ski ppi ngi@. 4efimedtiatés BATEXafible DR aSDDE R dedrif infGmiRBnofr wvcétmgavm ded

whi e mnbiidlip bf diferdfit dkfdct Mand®ifient MBS Prbbeted byandahresbate sect or

repl ace P sl 1 pping replacenent 1s recor In 21is a
vi ew for explaini ng a defect management nethod using |inear ~o replacement.

In the |ine nt. far essing def cts enerat whi, | adISCIS
used’ af Fé@’ gé@éﬂg{ ﬁﬁ*t%"i" d'""° "ﬁt@% %5 g %l ock unit,
i.e., | RPTERRY thegpresepbinyention, @c’\ﬁ’er wor ds, when an error is generated at
a specific sector and a defect is thus detected, if the novenent in units
of at | &4St 136llusseates @ PBSnand thejstracturepf 8 prisoanyedafeetist(RBLyforor | s
cor r ect istoringhidefedt maniagement pmedeoinfoynatiaro pdeposad dydithe presentoe changed.
Thugp pineetienrfgr elocatingGbe Hpacd anead fomosly teal piend reavedingashdvirhim sl i ppi ng
repl acem@@t 18t hod of slipping a defective sector and designating a | ogical
sector cannot be used since the |ogical address of an area where data has

al r eady fESORIPTON SF THEPREFERREDIIABOMMERTdef ect is generated in a 20
| ogi cal block LB3 as shown in FIG 2, the defective regi on is recorded in

the S0 Flrgfe*? doéﬁ\‘b% I &nafas& &%d.mﬂ%a Spfihafagahbhon 1S

r epl ace : éfﬁ?‘h eq?' h%ged bl ock

( SBk |n g gg er (LBB)
as the & ﬁ% % QH?%H‘ P% E e desenReh Wit n Fi g 2,
r eadi ngr? reRsh Iaiheptach ‘HW@Sto a defective block as in an area 1, a
repl aced ECC bl ock exi stl ng in the spare area i s read bg movi n? a pi ckup or
t he 3pi k&irgt slipping replacementrandiiinesarireplasament wilk be desgbbed dndgtall ock ri ght
next t o refewing:iatiGSel bndinagdentosuelpin meaandaerstandmgieftneoprpsemess defects

as descimverdioabove, pickup novenent is caused such as a process for
searching for data and a process for returning to the block right next to

the def @Gl ve ivlaslevaifoeexpRitihgda idefedtemanagemene difethbduasingL time is

requkr edjpsi Ee@ﬁlﬁerﬁ!ﬁtt ephgéidal 88drieldés I0M & dis¢ AHoWRRMABRIEAL gfeS NOL

appropri é&@rd 8ras,r pl P?R% reCPﬁdbR&’ lo éal':é re§sé§m’%nsft P! Srovlded (@ sC

deflnltl ageﬁf\éye %@ I(DIVA) of a
n

DVD- RAM' ; Y : tion flag,
recordsatdﬁge%%ﬁ%@% %qf%%% " 'ﬁbt#epﬁarln sieg\gto %% gé} gﬁrough 39,g
group PV 118 § 'PEE'B'de?tH’ée Rbysicyl’ & d’@&??‘? on of 24
daté @&ai’—'w% agednoa gisc ini ?%Z Q PLRORER 1 | efget Brs 4

t hr oughdmﬁtedtmtbglt@erg pRysiealnseqgtar Fot agpaReWRginDDEA P @ degiedlent i ng t he
total naddeessofs trotedesignatad cle awlmfem_veolsecton Qndpaatoga;caémeqt@ku tten.
That i s nhumteer 43 is desigabtedata the sedrphysicdisectdruéd of Thern; dbatlegicals set to be

"0', andetcturs enseseduentially poshadhdraekery tiee nUbDBdPObf defedtivatsedtors, rewri tten.
Al | 4BDS/aRELa apdreSBredloeatet aufie 8 of Bheorsespondingtata y@upeisalserlr

formatting is conpleted. BPs 8 and 9 denote the nunber of groups, and) for
exanpl e, 24 groups are recorded as "0018" (hexadecimal). FIG 4A
illustrates the structures of the disc certification flag showmm in FIG 3.
When a bit b7 anong three bits b7, b6 and b5 representing an in-process
state is "Qb", it indicates format conpletion, and when the bit b7 is "1
b", it indicates an under-formation state. Wien the bit b6 is "Q", it

i ndi cates the




o progress of formatting using full certification, and when the bit b6 is
"1 b") it i'ndicates the progress of formatting using partial certification.
When the bit b5 is "0b", it indicates the progress of formatting on the

entire disc, and when the bit b5 is "1 b") it indicates the progress of

formatting on only groups) and indicates that the group certification flag
Is effective. When a bit bl is representing user certification is "0b", it
indicates that a disc has never been certified by a user, and when the bit
bl is "1 b", it indicates that a disc has been certified one or nore tines

byauser | t ctur reif nis
Lot n@fﬁ'}ft@ésqﬁq'? %oﬁl ?ﬁﬁgéhﬁg&?g %@eﬁﬂg‘;rﬁt | f |"i%}(g§ rr%fﬁ%%ﬁé{%t urer,
and when t H¥OGP$SIng;'a sef

certified oad apiskin-de¢saet peed ﬁ%rupemrecawm%@ndand b2
are reser ve@proghgticarby simply éggfd'"%aﬁétSkiRP"b@a defectiye parfioper [M¥$.cat i on
before fsor ntivet defgctiventegipre sanderaveidad whilecminimizieg the idelay HimeocHese, i s
reset to bethe0positior ofFa @efaidiviel sentor aeplaced dystheustipping aeplawemerit ishe
group certifdcoedeédin thedRBLof the bit positions 16 through 39 shown in FIG
3. Wien a bit b7 anong two bits b7 and b6 representing an in-process state

is "Qb", it r@dzqetaesuewcrfaéxaarﬁm bi @éfeet nfarfayenfsitonattd ggmgprm@ard when
the bit,p7 in@dh Fﬁ‘r BRbnmiene. BPrré‘éé%% HEf&"tQ‘ﬂj@n’e?a ' ng

| o |
formatt ed. W t in{é éﬁer in‘itl s being
formatted u er 5
I ndi cat es t%Q?‘gP %%? Ini\ S ?Eé* NS ?'?% gl on
When a bit $ANg@ g{\% g&"ﬂ cted; \fth BRIt ot
the group hBsUR FHcle ﬁs t??‘r" e b°y"8 "% e %"n&"\%é??”f °Br %Ierf%r ‘1 b"

i t indi tat eeorregtion: yrit g sagh Kata prasiously re¢arded dna disc mave he geangsd.a user .
as Ot her bi TBushmropassingin en, EGRdblaok ainit mustebs dgrformed, and dhe, slipping

showi ng t herepatemnert metm(hefcsimﬂmg/ adisfective sector gnd)desirting a irgigalsi t i on
of a rel at i sectbytansatdre usgd \sinde the IRgical iaddresst &f aarea wherd® datal hasar e SDL
i denti fi er salready beérmtéocrdéy canpotshé chasged.avtheéh aefectie gendratdd irRal at i ve
byte pogj tiRgfcad bidtkALBd ad shonat ia FIG 2,ahsldefedtiverregfonisdeteredln theocks,
and SDL updgping wa%@nta@rr@%béwrgreeé@%rmmmbw 8ftionis repriceat of

SDL i's updajg 3 HesBle KRRt Inté 8 drB50Ughe ¥8p réeeat apqsskarhea full
flags, and g&g éﬁar@oér‘e 10 SEHHed il BIES Rl jfﬁg} gL
counter val £ catrng t etota |rres4

bl ock |s upga@% BOE Wwitten. The counter vaI ue is set to be "o vvhen
initial? on star i and increases b er t he DDS/P updat ed
or rewi tte aep "l'BHe%P"é’r?&‘?E ag|sh E[g %{Iﬂ% CBE E'R% have
the same cob@fore o adefestive blgekastin & ?@af CLt blog @Q%’nﬁdﬁ'l tions
20 and 21 athe spajeraiea)isdradrky moving ByR §T ih%ﬂ'&e 23 IBRN 2529 dd@bdt e t he

nunber of edata iscantinuauslgmead fiem ueeblaph rght pextaio; the dsfeetivieollock @ssin

i ndi cat 80 eaah aB&a el orgder ko proaessideafiects Ascdeschibed @bove upickdp mavwemgntr e ar ea
full flag ofs thesedIstichvas bytpropess tfooseafching doghdatd arithan procesisGors. | n
FIG 6, if retbiring aortbeeblockorighti nestoto ¢is@ afefectivegbluck after’ ading thedi cat es
that no spapgplidetf locR! €Thed, tmubh ttiife (OFERARANE FehdIbP White Yath,i do thet bit is
"O', it indifi@bgfect finayersitds préﬂfprbﬁﬂﬁte“ﬁ)r réalltiAfe Fior@ngondi ng group.

FIG 7 Iustratesthe Structure of DL entry shownln FIG 5. In FIG

7, is F 5‘1 6%58% %r‘&@ﬁﬁ‘&t
repl aced. eéﬁl ? P ﬁ’%@c rﬁ \%pﬁ%ﬁfo )br nary
I

"O'. and anﬁl r1§ ar eas
exi st , éo‘flg G recqr unber
of the f| rsBnd B 6r '39”6 f 88t GIHHICE |ca %é é@ﬁ? r?ﬁu?ﬂ@ erge ?

first séttoeewificationotid riataempsm ock. Here if the defective bl ock has
not been replaced, a hexadecrnal "000000" is record in an area where the
first sectomn additien, BPst d@ndeplaie ddpStidentifisksi and &Rs ddbiroughaifvarel the i n
real time reslaediofgount@shior updating DS/FDL depreseating ¢h@ dotalt awesssrdofni t hi n
a given ti ngmeecian®Bichts ODSIRDL didck h;a(]@@téﬁ a&nd eewrittén.r eeatdsf whehn

particular, m.trhlrzaﬁoﬁ%&ﬁtsﬂfthmammepaQrouh i5 16 to BB "' Bhdifcraases dyed to
part of a screen when a small error exists in the imge. On the other hand,

when i nput data cannot be processed in time, continuous data error is
generated to nmake nornmal reproduction inpossible. Therefore, the 3o
processing of data in time is nore inportant. Thus, as for the real tine
recording, a nethod allow ng non-use of the |linear replacenent nust be
suggested. Wien the |linear replacenent is not used, there nust be a portion
recording the fact that a corresponding disc is in use



3s without using the |linear replacenent. A nethod of recording such a
content will be described referring to FIGS. 8A and 8B. FIGS. 8A and 8B
illustrate the structures of the disc certification flag and the group
certification flag of the DDS proposed by the present invention to 4o
record real tinme data, respectively. The structures of the disc
certification flag and the group certification flag of FIGS. 8A and 8B are
the sane as those of FIGS. 4A and 4B except for a bit position b2. That is,
as shown in FIG 8A, when the entire é&orresponding disc is used without the
| i near renieacwhventayert héhei DRBADL ons hipdated loe mivgittener tAIF IDRSRDLfl ag is
set as "land SDId Heckshetust hireaveothesgamdi courtes valise wrfted foymiakting ligiear
repl acengipmpisted? BPS 8PdridP9 dendtd thel ASmBEF oP§fUpPsO BNl 2for ex@Ripl@s24 0. I n
FI GS. 8A Eﬁggre tfgooaégﬁgéo@op@qﬁgkgg@g Wit h~use or non-use of ‘he |inear
nt

repla e t store e bit posrtron 2( 2) Is called a disc defect

managerre t.

initiali B, the bit
”ﬂ%\ r ﬁ%“?%é‘?ﬁr‘rr &'r 5 g%iﬁ mg@ 3

posrtlon , | EY group is

set as " et'é di 'Eéﬂ% '8 orn;\ %ﬁ‘mP PBC@ " ﬁn a data
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Since a disc whose defect managenent node is set as "1 " is likely to 3s
include real time information, the disc can be utilized as information of
prohi biting reallocation of information on a disc w thout 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 nethod of
real l ocating the information on a disc. The read after allocation is a

nmet hod of reading data ao and then replacing a data block likely to have a
defect with a block located in a spare grea. FIG 10 illustrates the
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real tinme replacenment is not used for the entire disc, so that a spare area
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information associated with use or non-use of linear replacement defect

40 management recorded in a defect management region on the entire disc or
in a specific area on the disc in the case of only data required to be recorded
in real time.

A method of preventing linear replacement with respect to the entire disc or
45  a specific group of discs was described on the basis of the above-described



12 When these three or nore defect nmanagi ng nethods are applied to one
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2s As described above, while conpatibility between a nethod of the present
i nvention and a defect nmanagi ng net hod based on the current DVD RAM
standard is nmintained, linear replacenent is not perforned when real tine
data is recorded. Thus, real time data can be recorded and reproduced. 30
In the present invention, information representing a plurality of different
def ect managenent nodes depending on the type of data to be recorded is
stored, so that various correspondences are possible according to the
purpose of use of the recording nmedi um,Thus, the recording nediun1can be
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represents sail nat 1 on representl ng that a linear repl acerrent of t he
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A 10/6 ther han nformatlon based on a new definition is added to the
meanlng of the exnstlng FRM and can be information representing that when
the disc defect management mode is "1", the linear replacement of a
30 defective block replaced by an existing linear replacement method has been
cancelled 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

35 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 afier reallocation can be included as a method of reallocating the
information on a disc. The read after allocation is a method of reading data

40  and then replacing a data block likely to have a defect with a block located in
a spare area.

FIG. 10 illustrates the structure of an improved SDL entry for cancelling
linear replacement proposed by the present invention. When an already-
45  replaced defect exists on a corresponding disc upon recording of real time
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10/ data, a method of recording the information of an area, in which the

first sector number of the replacement block as described above is recorded,

as a hexadecimal "000000" and setting an FRM bit as "1" is exemplified as a

process for cancelling the linear replacement.

This method can minimize the change in the existing standard. However, in
this method, the information of a block which is determined as defective and
replaced must be deleted, so that linear replacement may be arbitrarily
performed, cancelled, and again performed without sequentially using a

10 spare area. In particular, when a linearly-replaced block in the spare area is
defective and again replaced, information associated with the linearly-
replaced defective block in the spare area is lost.

Thus, it would be preferable that blocks in a corresponding spare area are

15 sequentially used when linear replacement occurs, and that even when the
linear replacement is cancelled, information associated with a block in the
spare area replacing a corresponding defect block is maintained. When only
a region recording an FRM bit and the first sector number of a replacement
block is used to maintain information associated with the replaced sector

20 number of the spare area, it is not possible to tell if the corresponding
replaced block has again been replaced on account of a defect or if the
linear replacement has been cancelled to record real time data.

In order to solve such a problem, a cancelled linear replacement (CLR) flag

25 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
cancelled 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

30 structure of an SDL entry of FIG. 10, for example, a bit b31 not in use is
used as the CLR flag.

Meanwhile, defect management information for recording real time data can

be roughly divided into three cases in which: (1) real time data is not
35 recorded on the entire disc, (2) two types of data, i.e., real time data and

non-real time data, coexist on a disc, and a linear replacement defect

managing method is not used with respect to only the real time data; and (3)

only the real time data is recorded in the entire disc, i.e., the linear

replacement defect managing method is not used with respect to all
40 recorded data.

Particularly, in the third case, real time replacement is not used for the entire

disc, so that a spare area for defect management can be set to a smaller

size than in the first and second cases. This will be described in detail later
45 referring to FIGS. 12 and 13.
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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
15 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.

20
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

25 (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.

That is, when the DM mode information is "00b", the slipping replacement
30 and the linear replacement are mandatory, and this mode is only for data
other than 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
35 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.

40 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

45 spare area set in the last group (here, a thirty fourth group) allocates 7680
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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

10 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.

15 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", it 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

20 slipping replacement is allocated in the last group of a disc, is applied. Thus,
spare areas are allocated by a method dedicated for real time recording,
thereby increasing the efficiency due to the application of the space of a
disc.

25 As described above, while compatibility between a method of the present
invention and a defect managing method based on the current DVD-RAM
standard is maintained, linear replacement is not performed when real time
data is recorded. Thus, real time data can be recorded and reproduced.

30 In the present invention, information representing a plurality of different
defect management modes depending on the type of data to be recorded is
stored, so that various correspondences are possible according to the
purpose of use of the recording medium. Thus, the recording medium can
be more effectively used.

35
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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is stored wherein said at least an information for said defective block

comprises information for representing replacement or non-replacement of

10 the defective block.
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2. The storage medium as claimed in claim 1, wherein a flag represents
said information representing that a linear replacement of the recording has
been used, said flag being stored as a reserved bit of the SDL.

15
3. The storage medium as claimed in claim 1, wherein a flag represents
said information representing that a linear replacement of the recording has
not been used, said flag stored as a set bit of the SDL.

20 4. An optical data storage medium, comprising:

a user data area;

a system area including a list of defective units of said user data area;
said list including an indication whether particular one of said defective units
is to be left unreplaced.

25



