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"CR DEFECT MANAGEMENT BACKGROUND OF THE | NVENTION 1. Field of the 03
I nvention The present invention relates to the field of optical regopér 60
media, and nore particularly, to a disc having spare areas for defect
managenent. 2. Description of the Related Art In order to manage defects on
a general recordabls/rewitable disc, slipping replacenent for skipping
defects without providing |ogical sector nunbers to the defects, is used
for defects (prinmary defects) generateél upon initialization of the di sc,
and linear replacenment for replacing error correction code (ECC) bl ocks of

an er r oneousRECORDING MEIUNPHAYING SPARE KRERFOR DEFECT MANRGEMENT def ect s

(secondary defects) generated during use of the disc. That is, slipping
replacenent is used to mnimse a reduction in the recording or

reproduction speed due to d@AW@QOU@Dg?ﬁE@Nﬂ%p@N sector nunber to be
provided to a sector which Ive during a
certification process for inspecting defects of a disc when the disc is
initialised, IE’WHS% fAtigh sector next to the defective sector, that is,

data is recorde or reproduced by sllppln%ea sector where a defect S
gener at ed duri ndheepreseftt inyention egiatesi e thefield (o roptical ireearding | medig.sanshl  sect or

nunber Suéﬂér%tpg lcwﬂ%h‘egg%%mtrg?,agggﬁ@ aré?ﬁb%é&%*ﬁg@%%ﬁp' ng the defecti ve

sector. enonenon 1s so y using as nany
sectors as there are defects in a spare area |located at the end portion of

a corresponging d%ﬁﬁﬁti@h%@trérﬁ@?(é&’?\g“p or zone). According to the
n

s eci fications, ositlo efective sector replaced by slipping
répl acement is Q@Gf toyeanags defectsearvs genpralifecprdatiiefeewyitabls dise, sfiprig (PDL) i n

a defect "RpQAGIRdH e;ft &@Wnﬁ\ow ﬁﬁwldl ing IchQ Mitor Hiffrbeds B P NO

repl acenent ‘cannot be us or a defect generated while a
defects, is used for defects (primary defects) generated upon initialization of the
disc, and linear replacement for replacing error correction code (ECC) blocks of an
erroneous zone with normal blocks in a spare area, is used for defects (secondary

defects) generated during use of the disc.

That is, slipping replacement is used to minimise a reduction in the recording
or reproduction speed due to defects, in which a logical sector number to be
provided to a sector which is determined to be defective during a certification
process for inspecting defects of a disc when the disc is initialised, is provided to a
sector next to the defective sector, that is, data is recorded or reproduced by

) slipping a sector where a defect is generated during recording or reproduction.
Here, an actual physical sector number is shifted by the sector number designated
by skipping the defective sector. Such a shifting-backwards 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 (group or zone). According to the
specifications, the position of a defective sector replaced by slipping replacement is
prescribed to be recorded in a primary defect list (PDL) in a defect management
area (DMA) on a disc.

o e

rrrrrrrr



disc is being used. When a defective portion is disregarded or skipped,

di scontinuity is introduced into the |ogical sector nunbering, ich me%hss
that slipping replacenent violates file systemrules. Thus) line 3 MAY

repl acenent is used for defects generated during use of the disc, in which
an- ECC bl ock including a defective segctor is replaced by an ECC bl ock

i sti [ , . _The | ti f the . defective bl ock db
[ near T epl aoUG TPAAGEDeR St g g for AR TR Eaetintatey Blece 11 o1
SDL 1 B: . I . L . I
ccd, 1| 358 PERGSERT WRER B acte AeRbrhof KoeiafPried bSRORCERIRERTRRLY .° < &

def ect , istihtoguced intothedbgisaksentsr mumberihg awvhicke niBamsahéi slippird and real data
for a defective ECC block exists in a spare area. Meanwhile, a digital

ver sat | leplageseentaiclaiesdie susiemeiias, Thiglingay replacemeni s used fos dsfecteam

isor - ar SR Aug usd bR i whict Rl B black dufihg S deBRfie S&or? 2
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area, and FIG 1°B one-dinensionally shows several zones on a disc. Each

zone i sblockpeplaced by linegnrapthcament isapreseribed tmbe reapded imasacondarya guard
area whic r e entially arranged. A disc i.s segnented into zones to

Sor e seteclis BTN FLn sBias! anaOBMETS REpien i he VERIaR rPSEERENE turi ng
recor di d . . \Y; i od in order
to i ncr%g"ss%lat F@ﬁrg%ﬁ”@g@g’gﬁﬁﬁ?%ﬁ?{e%‘ﬁé& %‘ gioggér\{%{avgﬁﬁeégﬁ \%el ocity

met hod. ddfeat, the pogikiens defestdos @t a dist@weatisduntinneus | avbreal datepfoeent , | i near

repl acenent within a defective zone as possible increases the search speed
si nce t#efestiv&ERE blogk gXistsinthepareaa. vel ocity of a disc. Thus, the

DVD-RAM al | o cert al t,. Of e shown in
A 1t ovaenange ShiRe PRI i e BR et B YR c.ct
nmanagenggdordigte dhe EAAIRAM etatiiabd f6rsiord ! QUB cofipised WP al SlurlifPof groapkocat ed
at the end of each group. Each group is managed as a defect nmanagenent
area. Aeaeh) havinga uses aseaand aspase aneabichodreccanistantdupach zpned E1Gr tned,
an ECC bl o i s supposed,.to start at the start position of a zone which is
2 unit Bt PRRDBrPR T autieabiiiph A lsaraied dhckn BUSrd R Al S Siesy o

| 00i cal 2R F1G! 1B Rl RAGHY ShOWS skierdPEomabRd dise. JEseh ZBRE iabove. Thus,
when defects are nmanaged by slipping replacenent, slipping replacenment nust
be per f comprisexhbfa guard area, amsee apea) @ Spargrared. andca gudedt atem whischare def ect s
generated in.a corresg&ndi ng group using the slipping replacenent, the
nunber %?qléfé\i'@HYPV_@"Q tors that are slipped nust be Iess than the nunber
of usable seglMSisiddgteiERintdzBAes b sdi0e FRICEPREMEEATINY QuPIo ACRBAGENT! Y,
a restriction that a“large defect generated in one group nust be processed
wi t hi n inthegpeed dfianspisdle ldering xécarding arel tof use a dehe constant linear \edocigpl aced
by the i.Rpi ng..repl acenent.. If the size of defects to be repl aced by

o i po: it B0 Bt n GraSEibdaerense M Sedieh SpeEd L esppLioa SPRsah o
corresp, M) : spare area in another group must be used by |inear
repl acenen r.vgﬁ%r\)@\l}l'g?tpee\h_en | i near replacenent is used, defects are managed
not in unitsTétisewhen defacts are managed by thlihddoeptacentatt, limeari n uni ts of
16 sectors. Thus, a spare area of 16 sectors is required to ~ocess one

def ect i (BPlacement within arfefegtiverone apessibleiingrepses the-search spaadsiicst . Al so,

a standgide { 48 chal%eo ﬁ'\ @Eq{n‘éa%&@ci Bfrrggis Cly 1 2@9%%5?\% Bli&dREE LM ned,

so that "Spare areas e sane Srz e edin appPi cations

t o whi chertisih ephourtvI8paR ared b R@chizoparas shuvas RNEIG, mﬂﬁ@hcmpﬁﬁplih@@l’, such
as real time recording. Therefore, the efficiency of area utifisation of a

di sc i srepéagenoent. SUMVARY OF THE INVENTION It is an object of the present
[ ti t i de,. di di i ch t I lit f
ones. as onerBpBLpaSip gl deEant Belvd At g shie 28 SPOP: & Boi ng
repl aceﬁgén}t% dr84 iSafloHEd althe®erRPaf &acH §oup! |R4cH §Oubde Marddfed ddgar

repl ace
defect management area. Also, since the start sector number of each group is
predetermined, an ECC block is supposed to start at the start position of a zone

which is a unit for physically segmenting an area.



Accordingly) to achieve the objective, the present invention provides a
‘recordi ng medi um which fornms a group out of a plurality of zonesépg ﬂ ﬂiﬁﬁ3
including a user data area and has a prinmary spare area allocate o) A €
generated group. Preferably, a recording nediumwhich fornms a group forma
plurality of zones, the group including a user date area and has a primary
spare area allocated to the group. Q 9 MaY 2003 4 It is preferable when
the recording nmedium further conprises a primary defect list (PDL), wherein
the primary spare area is allocated in3accordance with a maxi mum nunber of
def ect managementhecstant logicapsestar swnibeeof eachhgropp iisrslesignated ;s describgdPDL) |

during an i gidLalzat i o] C ' b T erghl.e for the
recordi ng ne }Ig'mﬂhég’awg?za{’%f&?ﬁes%r B{rfag'r &sp@?es&?r"}sda I?‘(l")l I'nc u'des'@"gpare area
f or adj ust i neglagemsentrmugids pérformefl anly withinra coresponding gomge [(NEGTEr bd ock at a
boundary be L.t i v he.re | medi um
further conpri ggg&%&sfglgﬂré@edd% g@{r@%ogtp %?%%ﬁ#:%g&%qge é@%é@a’%%%%gbt list
(SDL), whertbe mumber pf defeative spetors thatarei slippdd mostt v less thawr the awigibegobnt ri es
of the PDL e| seers 4 entrje t wh ecordi ng
medi um has \;sgélgpggéﬂ{:rﬁ @fsf&gg}f@f? gthgtéélfﬁsﬂ"%s _nd?@ ?@D&e %Fé@g‘g[yhaﬂ t he
primary spaestricioncthatfa large defed gehergtedanionengraupahiish betprocessechwithindlst 3~6 of

the recordi !ﬂ.gyﬁﬂgé’ ?ﬁ%ﬁ,fﬁm 4385& Wd&@cf"‘thgy g %eolrggg%fggﬁg‘%,g%"%e

generated i spare area and a spare ar
di sconti nuireplacememte boundary between the zones. Advant ageously, the

recordi ng nediu rthe rd.ses n S lJnear

rgpl acenent afl &%%e&gg%dﬂf% ﬁeghggé;p%g%?n%r%@%vﬁén@%%%%ﬁr ea

renai ni ng ahe sizesif iapspaney areapih acenmesporalingagroup,p spare faress @ arfoteragrowpcor di ng
medium 1 hGetbeaioRh ) el ikl iRt SRR, SRA el fibidclineht BRed,

repl acenent of the recording nmediumis uSed 1n reverse order froma

r ear nost palefectsaref managed aob indenits of sectorsahutin, urite PEEEE blockshthat iscndar y
spare area r Eﬂfsdi | ' | faC&adfls | primary
Spare area dr?'get‘rsr;@o?ﬁﬁr?% a t'_e.mfsggdé rfgna;"%?'a&sfpgfe ar egsollregu?% gdt &Sgée% c}'%esl I ppi ng
r epl acenentdefextive: ewhish gegrades the efficiginay ofrdefect management. conpri ses a

def ect managemenysQr gasuRakAl Bizs 6P WAPhrS RAES RF Cdsted! Manbh@h@ites to not
only a portion of the primary spare area but also to each réespective zone

and i nf or meredaterplined, sodhatosnare @Feass oft the sameosiga must bgr Alsq aliegatedsinst ored i n
the defect JpRRaHBAEIS which defect management using linear replacement cannot be

applied, such as real time recording. Therefore, the efficiency of area utilisation of a
disc is degraded.

SUMMARY OF THE INVENTION
) It is an object of the present invention to provide a recording medium which
generates a plurality of zones as one group and has a spare area allocated in
advance for slipping replacement for a group and a spare area allocated later for
linear replacement.

Accordingly, to achieve the objective, the present invention provides a
recording medium which forms a group out of a plurality of zones on a disc
including a user data area and has a primary spare area allocated to the generated
group.

Preferably, a recording medium which forms a group form a plurality of
zones, the group including a user date area and has a primary spare area allocated

to the group.



area. It is advantageous when each zone of the recording nmedi um conprises a
‘guard area positioned in a rear portion of the zone, wherein the_ secondar
spare area is allocated before the guard area. 0 9 MAY 2003 4a0|91f1#(0r20é
enbodi ment, the recording nmedium further conprises a |ogical user date area
and a supplenentary spare area ofi a predeterm ned size for |inear

repl acenent of secondary defects generated during use of the recording
medium after initialization, wherein the supplenentary spare area is
allocated in a forward direction froma& hi ghest sector nunber of the

| ogical file ardh. i$t prefepabld erwhed t it | n teerdingc or dmediumedi uforther si ze of

heeal ! oet SiyaP R R PoR. S BE PRl e oo} AB-eR Shenrer
spare area acsotdaace with aenadraemawdber bf defect maagement gniridsi gracesisabladn | ogi cal
Lo oo e pmeREAS A TBLD, Ol b b BBRO S e A bl corPrr=cs @
t he suppl enent arlyisgpeferable for thesresdrdingtmedium ttd @liccateothdi prighare 8parg)ared | S
advant ageous .}@%t he | nfalgeor mat i.o&. asso%{ﬂt%ﬂi vviéfh al Igrcat ie%ﬁ of the
suppl enent afy 8 Spate, ated Joy, adiusting: 3 SfAKk Pestiog of qn, pror Gafreston tions of
the suppl enEQiC)block pba Bowidary betweersthpizehes. abl e t hat when the recordi ng
T Lo 2o >0 B ad A BB, S ol LS et = BBr 0 ©
for a recordéfed listEDumidhasedumsarydefect HistqSBLY, whetdin thel prinarg spareanent and
LEPS@& ca dh A B pRbRS tesgR \RP bl sy PR R MR P er ot ea-
ddring use 8L when thegecdrding mediui kaseatapasity of GG (Giga Byteshre area is
attocated. I ApiNBroGRCHaTTRS pribldfy 'BR" HeB0or " Wbl RiikP TP ! Ses 2
allocated to at least 3% of the recording medium in accordance with a number of
defects that are generated in the primary spare area and a spare area for
preventing discontinuity at the boundary between the zones.
Advantageously, the recording medium further comprises a secondary spare
area for linear replacement allocatable according to a size of the primary spare area
remaining after slipping replacement an a purpose of use of the recording medium.
it is preferable when the secondary spare area for linear replacement of the
recording medium is used in reverse order from a rearmost portion of the secondary
spare area.
Preferably, the secondary spare area of the recording medium is allocated
) to a portion of the primary spare area remaining after the primary spare area is first
used for slipping replacement.
Advantageously, the recording medium further comprises a defect
management area wherein secondary spare areas are allocated to not only a
portion of the primary spare area but also to each respective zone and information
on the allocation of the secondary spare areas is stored in the defect management
area.
it is advantageous when each zone of the recording medium comprises a
guard area positioned in a rear portion of the zone, wherein the secondary spare

area is allocated before the guard area.



file area wherein the supplenentary spare area has a predeterm ned size and
is allocated in a forward direction starting fromthe highest |ogical

nunber of the logical fee area. Preferably, the supplenentary sp@r$e m\eggw
the recording nediumis used in reverse order froma rearnost port

the logical file area. Preferably, the recording nmediumfurther conprises a
group fornmed of a plurality of zones wherein the size of the allocated
suppl ementary spare area is smaller than a frnal one of the zones. 09
MAY 2003 4b In anot her enbodi nent, a rétording nmedi um conprises a primry
spare area al | oclit eanother smbagiment, eleacenefgcosdings gr MQFIUTdr nedurther o
plurality Oéorﬁ;%@éé’flo#i&ﬁ 0% ma&@aaaﬁf@%ga@ﬁm@hﬁﬂ, aphrealgflorfr |inear
repl acenent accordin 0 a size of an area o e pri‘mary spare area

remai ni ng apredetemiined) sizerden/lincprreplagement of spropdary defects gensratgd AupnGicerrent .
It is preferLe | | ElLA e Wry Spare
area is al I%gcea%ethgﬁ %Cdﬁg?é mﬁg%g%ﬂr?ﬁgﬁﬁgwﬂt he %ﬁltﬁé}alrsg 0 rggnt%ﬁf also to
each respedargads alineated|im aforward diregtibo friomes highestrsestor aumigenefdhe lagicdhpri ses a
prinmary spaggalea allocated for slipping replacement of a group fornmed of
a plurality of zones of the nedium a secondary spare area allocated for

| i near repl acendhtis zreferred that in dhesirecording amedivea fsizenef the mllegatedhare area

remaini Ng alipplentdfarp SpdrB bleaid 8k thih 4 find 8Alof RS zBned{ T PPI NQ repl acerent,
and a supplenentary Spare area allocarted a predetermned size for linearly
repl aci ng secondhisyalsieprefersedgibatinhe decniring gredium, dhe supplemsatanrt snere an

L} 21 2t 48R i oehiErelbe-ordel oY £RNnod BBriRh GPidlodif nd a2 o0

sgpp! enentary spare areas in the recording mediumis as large as a

conti nuous enpt yit i advastaggoyssthat Hie regerdingymediunt fiurthen compases: adefesti um The

secondary Spaisenlet Steal I WRAPT ifoRHafBRO] 348bdisted IWART 30RGHSH Yorakipea~ed to

I 34
not only a portion of the primary area but also to each respective zone. In
anot her enb¥ppiepentaryspasp eregdds sl@ida st or age nmedi um conpri ses a user data

area in which u&ﬁrméifacanﬁ@ mediRdit isPdianlagbORShataRe iffiGiationl Aksocit&s . t 0
repl ace defective uynits of said user data area, wherein said spare area

bei ng al | oc¥itiballogation,ef the Supplementap,spare arpayjinglydes information, gn # expanded

t owar ds t heeridsosiions of te dagpleriéitary spafaéabl y, the spare area of the
optical data storage nedjumi Sﬂ’gel ng used for é@gl a.cerre@ OL ai d defective
¢ Y

units of said udbiS @eferapleqthat whep diie fgeqrding; mediungsisqa); & In

anot her emhfistheter ithe aferQfite Gt islallctatsdotoamewitinl BBAMTCROMIA 6éfercardse  dat a
area in vvhltég user gﬁﬁt is stored, and at | east one spare data area to
repl ace def A& ¥t said user data ar ea, wherein said at |east one

spare data area Rrefevdtdy, cfdr ad recdrdingtmediuothad Wasgsparé dareas rfod aligpiy ea, and
il e N e s it
spare area allocated during the initialization to linearly replace defects generated
) during use of the disc is insufficient, a supplementary spare area is allocated.

In another embodiment, the recording medium further comprises a logical
file area wherein the supplementary spare area has a predetermined size and is
allocated in a forward direction starting from the highest logical number of the
logical file area.

Preferably, the supplementary spare area in the recording medium is used
in reverse order from a rearmost portion of the logical file area.

Preferably, the recording medium further comprises a group formed of a
plurality of zones wherein the size of the allocated supplementary spare area is
smaller than a final one of the zones.



The above objects and advant ages of the present invention will become nore
"apparent by describing in detail a preferred enbodi nent thereof wth
reference to the attached drawings in which: FIG 1A is a half q@?n vieylof
a disc having a user area) a guard area and a spare area, and Fl 9 MA¥ 2003
shows the one-di nensional structure of several zones of a DVD RAM di sc;
FIGS. ZA and 2B are views for explaining allocation of spare areas upon
initialization according to the present invention, and FIG 2C is a view
f.or e~ allocation of spare areas durimg use after initialization; FIGS. 3A
and 3B are viewdni | anotierat emgodimentdi sgont i nkecbidingl etk Cebmhprides Wat hi n

zones by a defective sect sl i pping replacengnt; FI 4 js,a flow
Chart L11 oA 19 AeardlrcalRd ot SRS (pRAT BN LA SURP e Bt B | ont i on
accordi ng tgurality estogshieor tief medRinPrangeat secongry '48a docated Gor Sinesr a flow
chart illustrating. a nethod of allocatin are. areas during use after
initializatPRJRC AGFIEINg Jo A Siggreban (A °€§‘etli’ﬂé“%7 SPBIT PR NHe.

DESCRI PTI OdfteFtné!gmBREépanRea \iaaitbNSippingaéslacinn. on a disc for def ect

managenent according to the Pr esent inventlon include a prinmary spare area)
a secondary spatids orefered,that insthe secarding megium, the allocated ’Pﬁ‘@“‘ﬂﬂ‘\'ﬁﬁ?’? spare
area is firaéa 3 lafscaterltd Mot GRfyes tporfml 8F G piimalcared BitSalsb Xo~eédchal i zed,
and is first used for slipping replacenent. The spare area remaining after
sl i ppi ng r EBPEERY®ENecan be used as a secondary spare area for |inear

repl acterrgng. Than %ﬁmﬁé{rﬁo&ig@hﬁ @gmﬁg)h;dﬁiune@bhmp#m fdtﬁ"ect >
enerat e uri us or .the | SC, enoj es area re I nln arter e
orimary. spdfed Afosaier on ligping sepladement fa Groupdored of Goplimity of zones &t dur i ng
ihitializ althemedilihe a S€EENALA spafPares alidcateddanindbs eplheanknt atcording to a

separatel y-all gcated spare .area. The supplenentary spare area, for linearly
repl aci ng’ GERALAE et e BIMAR: SREe AEAGPEANNG Al M HICAY SERRAIRAS, spar e
area addi t iugedlfbry acdlippingtreplacémérnt, andliss supplerh@ntay sppél andd allodatidg

initialized, That.is,.in the present inveniion.as sho i.n FIl G 2A, a
ol ur ety GFedeiatnined)size Top Wgaf fepacia sPERanctrfeds BRI Red Puing s dhar o+ spar e
area) for gshe disc aRprraamitialicationtoftite dise. st al | ocated at the end of each group

during initiali i e slippihng ce far repl acegent in
units of sector ?%’%ﬁ? i-[ﬂecrsglgs&ﬁg'et ﬁ"e"%%egi %ﬁ%@% Usplgfel ?g f‘giﬁ t he
spar e ar eareddpdiny mediuimis tak dargé appicagtinuops emptysarea atiefeat bf the lagiabhBlear e
merely not e?w@dﬂﬂ‘ta starts being recorded in the next normal sector)
so that the defective areas cannot be used after initialization. During
initialization, The sesohday apereaptea ok theorerotding imedium de aduantageoubly pri mary
spare area oy . &ané ENMRI Ni g
after slippling e?%%ﬁ%t@%%?%%ﬁ%ﬂ@@kggwaaségﬁggé%n aé(éfﬁg%r rgﬂ%r ea for linear
repl acement . Wémanathersengeadimentnani optical dafarrterpge epsdiie emprisearmuserbe
suf 1 Ci ent lqgePitd B Whith Ber 'S <M1l 4rdSat JEAPBAS Eiard RafaCarih f@m@p*ecat ed
thin the primary spare area after slipping replacenment is conpleted upon
i hi tial i zadetestiver Unitsf Said yses datariras.ywhssein saig erare area beingpllacaledatenent s
further al wralfiflos drePorsaid ﬁbth'&féal'? aRd c3PBE Sxpdiited 1Whlds theltbfof $5la The

secondary spare area has no |ogical sector nunber, and information on the

secondary %%e%tr ea allocation is stored in and managed by a defect

nmanagenment ar ea prdifably, ﬂ%@%ﬁa‘.@%&ﬂame swaedaﬁae.ﬁar d RedlRdisHeéing\Bed

initialization is essentia di sposed at the end of a zone) though the

. po ' ]
secondary %d?@'wP&s‘l‘iﬁtdeé%‘@s%tﬁiqf§a‘glqsﬁﬁﬁﬁtéd’°ﬂhm§\fﬁfy‘°£b% i nce the
spare ar eaghidlsphiettes. repl acenent is allocated at the end of a zone, it is
easily controlled. Al so, since the spare area is controlled in units of a

zone, a spare affeangtherembodiment an gptiqaldalgsterage medim conprnesct W§&Ed can be

easi |y fouigta dres if\WAIBP USer dMR4lisdterad, sMa R leRKbRd spide UMD drBh &F FBpldcen can be
m nimzed. The secondary spare area can be di sposed before a %t;ard area

which is tMefective unitgraf soid uses data arpacwherrid it ahleastong spate 4233 di sposed
in_each 20Bfocaiddbarth idRatiHol6wRG 4Rl FeF UBRCards, and Ed et s bre shlrean

absol ute size according to a nunerical expressiaon (for exanple) 3% of each
zone). 0 deta\heingaligcated in reverse order from a rearmost unit.



6 Wiile a disc is being used after being initialized ) when a spare area
for linear replacenent allocated in units of zones is insufficient) a
predet er mi ned anmount of supplenmentary spare area for |inear repl g;emqt 20(?3
al l ocated starting fromthe highest portion of a logical file ar a
file system as shown in FIG 2C. During |inear replacenent, the

suppl enentary spare area is used in reverse order starting fromthe
rearnost of the logical file area) thus solving discontinuity of the

| ogical file area. Linear replacenent 4cs perfornmed in units of ECC bl ocks,
so that an entire spare area of an ECC bl ock is used even when one sector

is defective. In the line &ﬁpﬂ Q‘?ﬁseﬁﬁh ock is replaced by a
physi cal | y-i sol ated spar eggr'éeﬁ, SO 'haM?g searchws?%ggd is | owered when a
def ective zone iThesalmve abjectsoand lddveniages oftbe|preset inveplicrc willelecooen r espond

def | " . . - O 4 with
ﬁgspgcf C%z’gﬁggéﬁfﬁg’“d Ieac;%tsg"%ﬁgrr' ;¢eéﬁpézgf#§ﬁ%se%oh emldtii‘g'?.%f }lﬁ@t \z,amst much

suppl enent aeferenpe tetherattackest drawings inwhiéh: an enpty conti nuous area at the
rear of the |ogical fil ' l].ogat T, ' ' f e
suppl enent ary s;ﬁ?‘e@tlrsea:h%{u@?" B%wgc A %r'%qwgné]ﬁ%eg%gér{éra)@‘égﬁgﬁg{’ Ig'zone.
Here, the |spgiecaba,fanddlGr tB shewsothe one-dinnerisivmial strueture obsayetadhzonestadla ar ea
used in a fﬁﬁﬁ@égp where a user data file can be recorded/reproduced.
In a disc having 'aneter of 80m) the radius of a user data area nust be
38mMm at t he nostFIGS.N2A ant 283 renviews fart explaitiirgr allcecatidrf of spedle lageasaypott doubl e
refraction .f.r ro“gg i tQ I B i i ﬁlg.i.ﬁhen a
Spare area “ﬁ"(")érﬁ%tﬁnppl ngﬂ' ggﬂa?cié%gén#ﬁ}vgﬁg %Fﬁ?&gﬁ]&ﬂ%% a disc by
form ng a ilocationot spafe areph during use after ingializatiasicor di ng to t he present

i nvention, a sp ' ' . r in a
group is al I.ocaﬁa‘gs'%g?mg?éﬁn%%t ?ie%?@s{r%@%@th%%&r& ?'4‘@!.3’2 ag’ec gﬁg , wWhi ch
are the nawithinzonesibya defective sectos upomsiipaing replacamentd using a primary def ect

list (PDL). In £ S ?“m;,&,rolling
bl ock posi t_i_c_)n_sy:_b&rfu"'st&aigﬁam?%rtﬁ'ﬂg{uaé {nggaaé‘ggﬁtagdf%#%g? !gﬁ@éé%{sb ock from not
starting atinitiaigationaccorgingite ap embpdimentefdhelpresed investientiiandedbackwar ds
phenomenon of t kgl R £ Rbw TG Mustdtifg el mafhgafzghahmﬂ%rsymé%wae\g@nes

caused by slipping replacenent. For éexanple, en a disc appli o the

present i n¥saafterintiaization agserding tg anpbediment/of thapresgntinyandied. spare area

allows PDL entries for eight sectors and 64 0 9 MAY 2003 SDL entries to

be processed, thus preventing the generation of a warning i mediately after
PHONGF BN

formatting due to a | RERCGRIPPON@F JHEFRREFERRED ENBQDIMENTS\ar ni ng | evel is

gener at ed when spafeDaleds dra Hisc FombEBEt mBRldgetlertechidigkfo theCprreaitnygl Y,
nore than 3% of each zone is allocated as a ge{c!@n&;r% g are area i.n

consi-der at MYEMAN (nRlude, ) RIMATY ERALE { AEGe Ry esp%% Afed and the
size of a sppeméntady spareced. zone for preventing discontinuity of an ECC
b ock. A PDL eniry.that can be.processed t he primary spare area
c’orresponds toqbﬁ}/’Wé@W WREe ?851'%5'3@8‘:33%% dgge{ %Ipbcergﬁrg "Q}?”ﬁﬁs‘é'ﬁt ry is
for bet vveemimmecsandcti wﬁranﬁedicghﬁpp?ng:nepraseménts p'aneesﬁa:re@eé emaning afteri ;19 theb
PDL entry PDL) and a spare are for, processing the SDL entr SSDL) can be
expr essedl PRI POPeF e i atoBh, B8 4 TSk Snare s afib o e

shi 1|‘ted- bacéplmedfenpvm " h&he secandanf sndrr]e at)eagiftfjrainea?ctwacmgnMectdgenélrlateal [ pEi ng
repl acenent, .whi c n _occyr at e boundar. tween zones) W now be
Goscr | beq oMY e of AR A téndiesctne 2rce el AReRE bofiaRY Slardiaren 5
plurality obedfonslippig proposed by the present invention, when a defective
sector exists in a zone #n as shown in FIG 3A remaining sectors not
form ng an ECC bl ock unit are |ocated at the end of the zone due to
slipping replacenment. Wen data is witten to the remaining sectors not
form ng an ECC bl ock unit, the shifted-backwards phenonenon of the | ogical
sector nunber due to slipping replacenent occurs at the-boundary between
zones) so that discontinuity of an ECC bl ock can be generated at the
boundary between zones as shown in FIG 3B. That is, one ECC bl ock can be
| ocated over two zones. in this case, problens can occur, in that a disc
must be driven at different speeds to read or wite one ECC bl ock | ocated
over two zones, and a user area and a guard area nust be separately
processed since a physical sector nunber is continuous between them The
guard area is a buffering area for preventing driving from becom ng
unstable due to the difference in the rotating speed between zones. In the
present invention, when | ess sectors than the nunber of sectors (16
sectors) for formng one ECC block remain at the end of a zone due to
generation of defective sectors, they are not used and skipped. A size as

S 1 r o, o, - o, v o o o



0 g MAY 200 a backwards phenonenon of a | ogical sector nunber that may
occur at the boundary between zones due to slipping replacenent: spare area
for block position control = (nunber of zones - 1 ) X (nunber %Eﬁ:t&%f(@ﬁé
each error correction block - 1) ..,(2) In a DVD-RAM di sc, an I

has 16 sectors, so that a maxi mumof 15 sectors can remain at the end of a

zone if gn ECC bl ock does not sjart aP the begi nning of a zone. Remai ni ng
sect or §& ?CQWE“EM'QQ'“Eﬁﬁ%at%he %F%?P"ﬂ’f?%@?a Solliie ”F_@@Bilzeaet@anust al so

be ski i i1 - k with th
ste a?tI ggélglidlt%'x(%{cl)lﬁ E%teEzj%Rg?é é%a{ E&é%@ﬁ%gﬁﬂé%&'ﬁg@é Fgér%ggéﬁlsr@t s\IiV: pped ©
sect or $edplta;ciﬁg deffedts gensiated whilé ¢herdiseds beingowsett] denetesiesp&erareanes i s

Y

obt ai ned by subtracting one fromthe nunber of zones. That is, where there
are t wadditinnslly alincatechwbile ardiswiskaing vaed @fter baingositialized.zones i s one, and

wh th . th . the. nunb f. [ ti bet

Zones i 1 wihahiss fLTE FIPRETYETHRES SRt Ibh G P AT FanekoR S, ge as
ECG; bl 4 ¢S e it i

SP gf ercgbslta efetﬁ’ﬁ%ta ngggpsﬁ@élgﬁggr%%@f %H?déf gﬁ%%fjgiéégl | ppIPEg r egfg;g?rreedrtlt : | Isn

t hi s cisfirst allogated abtheseridof edchpgronp dueiplganitiatizationa T Heesligpimgg at ed at t he

end of the disc in_consideration_of the nunber of entries that can be
pr oces &Riacamant pesformsepiacemeant in Haits;pheederss thysinereasing theafisieacyraxi num

boundaP] THRAIBER! e SnsiRHreg, Hobr S0 SO SlioPRf bhBeeRent Ueselays, °cs one

group, apad drehéfely Abdsdd andl datd stits velhg ceddrdedin tid h@aaidtthartedtop end of
the group. Thus, degradation of the capability to cope with a burst error

gener asedhalthe defeqiive areas eannat baygrdeafterdniigization. he snal | size of a spare
|1 din_. h .. wh t h It f h

having a i DEAPROYTafzAEBRcas mugh Saal s af RosSBIGE Apbal b B ce Capaci 1y

havi ngpARRINgspHR 4r8aT8LfiphitEreplitenidiRUBut thie! pHiRaraRRve atdPrerhaipfgs. and

the width 5’? each track on a physical disc is about 1 nm as sho in FIG
1A. \Waefteaslipping cplacengent candre tsedras @ spaondanesbare area fofi linearn t he radi al

For e ESperHh WA 08 etahed W Bear Saeras BB BbAoe PG, & v
th i i i i ] t ; ; 2003 9
e Cag@ﬂbﬂe&’ﬁxﬁ%@gg?@g thé Sedshdify Spaid Sidat diRfcaftd oomﬁhq% grnemrygy%or 003

1100 sectors ca pi ng-repl aced at the inner circu
of t hearkaafterripping mplacemid is corbpleted oponiimtializatioord acdistit be repl aced
i repl acenent, and are re ed b ear | acengnt jnstead. In

D o BBerlary Spaierendos Busar sesBreRent Rufuriish AloGed 85 2PESY BT - and

t he pe C f i i efect is
goner PRt AR G The BodoRorfSBale bR A2 hE TRAEH RUE) <
al | ocahamhber  énd infgrevdtioncort the sstondarydsparefarea allocationgisrstgrieddr@andt  as

proposed by the present invention, slipping. replacenent can even bs

per f or Managedby & dgtact managgpient area (RMAYr dbe seoondaw sparg aredw chart
illust ' ] al | ' [ ugd

it aPoftPd Bl dRaRatph € Ealeriy BRlEEsBH SR iné Bnd of aiforkc il the

Ref er r sagordary lsparetareslie Mo Netedsariy) alicaiated irceverpizdnes Siecethecspadrs st ep
S101, one group is formed of a plurality of zones of _a disc in response to

t he i npfeafarlineporeptanement is aliecated at the gnd phaazoneel is gasily eandioigdat t he

o oot AR sicEBrsnars R s8htolREinbis 47 gBhacE se e ARG ¢
r especilds@st'®APheRt AdeRet R ferletdfedidn he eakipy founacRurtefiors, t he nmaxi num

nunber of defect nmanagenent entries that can be processed using PDL, and a
spar e anadifigtienef existingiDM#A iofordati@cCab bectin)imizad. control i ng the start

posi tion of _an ECC bl ock at each b u%ar bet ween zones. Mea %i.l , 1N a

1. 46G8 DvD RARISEOSBIaR1RpaEe AIR G B cisrasd RelTerR Sbatd ama whikhir Bie f or

sect or g, 3Rd o f%neﬁ”\?\fd(e?\slhe%'%ﬂohéa ! tp%??%?%}lé‘di&ﬁééé?ﬁh ERIPSIIIR @i on of
or bl oc rol. en t

the spare area position con nthe prinary spare area is
al | ocakié)can e predstemmiined asa Bhativevdizdior an absolute size according to a

numerical expression (for example, 3% of each zone).



respect to the entire disc area as to whether a defect is generated, and a
generated defect is replaced by slipping replacenent using the primary
spare area allocated at the end of the group, in step S103. Heye% HAY tjgga
primary spare area allocated while the defect is being replaced Dy 'slipping
replacenent is insufficient, the corresponding disc is determined to be

def ecti ve, . a step for gene i &n initialization error sage can be
fur ther | noitupiie Elsts Soine Cxaraardeing inilepd igha Shake re Fag
replac ?&Elakeﬂnég{;ﬂﬂﬂﬂa?éﬁ?ﬁ\ xhﬁlts%f%n@éﬁ@insh%ie‘?ﬂfﬁ& P%Héiérn%ih@d Rindlnt bf Spar €
area not used during slipping replacenent 1s allocated to a secondary spare
ar ea f gupplensentaryespane aneanfor linear replacemeritds dideated stattindifrontthere i s
i nsufficient MAY 2003 i o0 secondary spare area within the primry

S

0
spare dighest GOHQf\?@raﬂoﬂi%ﬁ'ﬁ areaimadipsystede as shamp i8fdGe 26 3wing e furt her

it afingatbpiedtind Sobicthe AR Share hréa BPuced f el Rl Sy ' *' °°
al | ocaffegh tHe Fean@ost Gfthailégc@lfmé aRRs thuPssivinbfisddhtimuilgbetHe |6§i&agﬁlae nt area

(DMA) on the disc. When alTocation of the primary spare area, an

al | ocatarem of the secondary spare areas for |linear replacenent are

conpleted, initialization js c | eted. It ] ef erabl e that the secondary

spare area hnearfepiacementis %eﬁ%eaﬂ%anl&%eﬁkiéfgqc B0 %b?ﬂ@%t, and the

secondapy . BLoUPRCH HBERISH e o IngR Bie WefidtIE detdbeil &V 71 i Mladg! from
nost of t P o unify a nmethod o

the rea e respective spare areas managi ng a
suppl engpiasementar defativie biock is replacetdry @ prysically-isbiated sparedarehoye char t
illustrating a nethod of allocating spare areas while a disc is being used
after thatihe seatsh speed isllowered wherba gefertive zenedsisearahedtfobf However esent

a1 | oot b o Rg R Faf Ledelie3p SRS Yo RiiR 4 e s BERRIsER. " ° ™"
def ect goqRaEH & @sbdWith Respesetodéedondandéfedts g@ibrdi@ﬁdurﬁuc?smbﬁﬁera@é.y_ spare
area for linear replacenent is allocated. In FIG 5, a determnation is

made as to wvbetaemushsupplementanrspase area as dhe size afiancempiyegindiosousit i s
ired durj f the disc, | S201. If it is .deternmined that th

Sunpl efted B iechsi? &t fheoael g Gies B AR ofhe maXiGH S2 08 lE.S T o whet hor

a suff 'sgpﬁléhmémﬁn:y;siapé?é PO HURYBY Sl thal B8 £H8h Tf 2 fiHal EBRe Fre RARL | On Of

a logic file a In step S202. If it is determined in step S202 that a
suf f i cilegicaldilearaa dénates i logicalareanyony the totdl srea ased lireafimsygiemt i on of

the logical file are a suppl enent,ar pare areas of a predeterm ned size
is al | SOERE YK %t‘?\g?rcqne%éjge‘&é’ /'%Fi‘l'ﬁé‘t'q fromthe rearnmost portion of
the | ogi cal 1§ bl fis@h&fing atiskRRre? 8BnANGet ABiuR G S8 adts apeRhiuspef or med.

Ll
Al | ocati on o’?bt e supp?ement ary spare area corresponds to redistribution of
a | ogi @8mrhiat ¢hexmeest gimcetbe 80mai-diameter disalis affected, bysrapichdonlslep of a file
systemigs requjred. In this case, the sypplenenfary spare area for |inear
repl acéﬁi?&t'q(?kgr?mtargw%@ Sé‘éf“treg'é'é ezted'glgsmne ﬂd%%’-al | ocated in the
direction f : i i i s n area
havi ng t he Wg 'tégfsqragg?ca fogggqu"r‘é ﬁ%r#%gérm%h{%%%g?tggé}?weeﬂgréga %gre files
can be bydfomingch §roupumstrof daplaralitycofazones excbrling tp thd present ingentidn, gect or

nunber. Wien a secondary defect is g)(ranerat ed and is replaced by the thus
0 g MASParuarea having aisize £aoNgh to De preessead én aigrovp jfeallocatgd faremtent |

hunber Mgt PETE lpind, (5 fekn SBRORY"nch areRBAAKREN Blber BOUERGSEC ™
be preveatt#e. probedsedsusinly a¢priidrp defact aét (PDL)! aaitisiglcasech @par/afear(acan be

prevented. In a defect managenent nethod for existing |linear replacenent, a
def ect ispareca@@auisaskiangontroling bisick pesitions) maist bedurther altacateddoprevent hat i s

t d bl ock i t hi . t hat def j bl ock
o e PO Mo STl 5 Gt R ¢ B8oh ok e Shlnse, O 0015
Seq“e”%%cf(ﬂgmiﬁ?erﬂﬁﬁénﬁﬂﬁf t‘hﬁ%%ﬁél%@dtd@ntﬁﬂ@éreaﬁhé%d@déw béifenHovever) in
t he case that ocks I'n the supplenmentary spare area are ‘'sequentially used

f rom t renbsadused by slippingreplacementt hod, a probl em occurs when the
suppl enment are/ spare area is further increased. That is, whenever the size

of the supplF@ieremple.sphena giscanplieddadhe presend invention iva 14GB(iaased

suppl e r r S e T t hi robl em
o1 ook VRV OIRARL HfPudly Sbat¥ a ek Bihe by BAER for S S AF g hrodrn e
rear. Hence, if only the highest sector nunber from which the supplenentary
spare area starts, and the | owest sector nunber are detected, the entire
suppl ementary spare area can be continuously nanaged. That is) a recording

and/ or reproduci ng apparatus does not need to know how often a
suppl ementary spare area of a predeternmned size is allocated, and can



0 ~ ~~,~; 7993 12 Meanwhile, a small spare area for defect managenent can
be allocated in special applications such as real tine recordi[j]% ﬁr t?@%
i ke, linear replacenent with respect to secondary defects is s PAY ¢ y
made, and nost defects can be processed by the file system or application
program Al'so, it is preferable that gsecondary defects are processed by the

file Sy§[5€%h9!ﬁjsﬁtp§#é @%ﬂ:k?ﬁbo‘”ﬂ.‘?@é préventify é’f}éﬂ‘%’?"eé;{gﬁﬁ BFQ'Whrifhg N Order to

obtain a mni ransm ssi on' spe y a correspondi ng

appl i cdtringediately éﬂtéﬁoﬁrﬂét@in?tdm@ toeckack ioh primady sparecsread Hargotheppamiig!s i s
also required to detect defects and make m ni num managenent with respect to
t he detleveldsigaaerated wheprasspara@rea i smallerdhang 82drE Criocks. niecagdinglyt usi ng
SDL as to et enerated defect has been |linearly. replaced. Fo

oxanpt dhorenoPh of s35R FaRe e afarald as AT snare area i considegetion of

manage | I \ | ks F%ﬂ? ' |d | acenent

I S not qﬁgtgg%ér? ﬁgf&ﬁ Hgnyggﬁgﬁﬁ%%gﬁﬁ the sg{aer%ﬁ%ggta oél'p% ‘rﬁ%%{)éearemof each
def ect ieachldomekfor preventing eiscontinuitesicardBECE bletlect |ist (SDL), information
representing that the defective block has not been replaced is recorded in

a forced red PBieentRgthahsan hg Rrecegsed;ky the Riimayispane pjea epirespandsiig

Uhat "t 1REEpA OB REck et St G Bnd BB IC B I e BsERh o8 skEiTary '
sect or gH#dIght Sdcterst eRkparRtarehdsKpiotessing tha-PONt éntry & 0%aridg sparfecardi ng

and/ or reproduci ng apparatus cannot recognize defect contents processed by
t he fi lfer proceesingithe GBIl entry (Sypproagr kerexpressed by the fgllowdng inedjualityit agai n
initialized used for another .purpose, it can reinitialize the disc in
di sregard ofﬁ%gﬁéi%ted defgé%gmﬁﬁccordingly, fast formatting cdhhot be
per f or med, Wil &itb@-b3BRRARR" PhelBhRsoh %ﬁh@rlé”%cél%eh&ﬁ &Myeto are sinply
changed into a PDL entry and processed by slipping replacenent, so that the

r ecor dighgpmgdieplaceamndducich gaameaupaitherhindannbetevedef zories, awiEmowiben t he
the file systemor application program

d def ect, d
isl'ﬁgﬁgf %rigﬂ‘i%@gﬁg@iﬁ%&g&%k@@ﬁgr@-i on of defects nust be controlled
' |1 | p f f
Iha Caseﬁn%ﬁ%@?p%ﬁn%fé;ﬂg?@k%ﬁoﬂ& BE@P%W@P%%H@ ormance o

| i near replac and ce or nonexli'stenc a spare area for

| i near inesitionewheh.a defedthar sedtodexibizvin a 2dre # as shbwnriMdiGL GA, r enoves a
restriction on the maxi num size _of a defect that can be replaced by

sl i ppi §Madpng sefioRt potforming an E§Gybloslk und@se locajed phthengndiof therzang i on
oo B B APPG, APLRBA Vot SR8 AR SEBRY B8RRER L1, [0

group, I 'Ci en | ppi ng replac Ai so, the

si ze offoanipgareEECEBlocR DN atha Rbifisd-badialatde pheRbeRnaA &I itk Rigidl sattor
application purpose, so that the disc area can be nore effecti veIY
-uti | i zewmbergue topstippingereptacement oscuismidhe-poundary between zones, so that

discontinuity of an ECC block can be generated at the boundary between zones as
shown in FIG. 3B. That is, one ECC block can be located over two zones. in this
case, problems can occur, in that a disc must be driven at different speeds to read or
write one ECC block located over two zones, and a user area and a guard area must
be separately processed since a physical sector number is continuous between
them. The guard area is a buffering area for preventing driving from becoming
unstable due to the difference in the rotating speed between zones.

In the present invention, when less sectors than the number of sectors (16
sectors) for forming one ECC block remain at the end of a zone due to generation of
defective sectors, they are not used and skipped. A size as large as expressed by
the following Equation 2 must be allocated to a spare area used for controlling an

ECC block to start at the start position of a zone in response to the shifted-



14 1.. A recording nediumwhich forms a group forma plurality of zones, the
group including a user data area and has a prinmary spare area allocated to

the group, wherein the primary spare area is allocated to incl u@e%@gﬂ)aﬁﬂea
area for adjusting a start position of an error correction code ( ) bl ock

at- a boundary between the zones. 2. Tge recording nmediumof claim1,

fureh | D ! ! :
o ea | £aEREidsHhofneiidn e lodEaf Soctol AlimbERtnla AAIFOEA e Bol MY BRLr,
ent ri epefwasIL2GRdY gué o $lippiny tephicensritect 1ist (PDL), during an

initialization of the recording nmedium 3. The recording nmedium of claiml,
further conppars argadopbloakpgsitien contrpl 3 (nyrmber) ofzanes sdrs{dumpedef ect | i st

SDL) , in th [ [ [ 1 ted f [ tri
O the SPEDTS toF cathanar Brr i nhRoRr Dhi i o5 of the SoL W) the Fecordi ng
medi um has g, SFASIRAM Hiscl 2AAESCHRGShEY ﬁG%leﬂo‘?’s, st'hat ﬁcrﬁéﬂfrfeﬂgns tBFgS”m of

claim4, wherein the primary spare area is allocated to at ré of the

r ecor dsegtoredan rernaincat tios éad of avddne ihan HGE blovk digfsawitstatat ther e gener at ed
in the primary spare area and a spare area for preventing discontinuity at
t he bobeaanndetagene.t Remaiag sestorsabthecenyd af eachaenewhish de aphiotm f ur t her

ooy aPROEeE LIS DA BispRE SiPRed Sloer kOBl ik SRR ST ER D ng
" epl acBERRifT St BRSROAof U sbitfat £604 A1 RAbHIE adthdlHapt : or di ng

medi um of claim5, wherein the secondary spare area for |inear acenent
i s usedectors isviartber reqdired f Tomrumbarrofdxiungdaries batwden henesismbdaingd dyyar e

ar ea. 0 ~ ~~~ ~~1~~ 15 7. The recordi medium gof claim5, wherein the
S econdsHiiractingeong ftam 68 aUmREtaEGOnES o THEH B BHetE etk 4% AHAZONERANe. ar on
remai nj qﬁ@c 'pQﬂ tﬁ’é"t(n% r | h&S M a]nY

r epl acglr]r@r???bgﬁo hetirBé orc'iél(nrfz ne ieﬁnﬁ'febifghréﬁ é?djiﬁ‘rg{%]gﬁe%gr%ﬁ%?ng a

def ect zomews deemnmbar of comection portiomsibetwesmazonesrie o alfespdrearas déor t 0 not
only a portion of the primary spare area but atso to each respective zone
and’ i r Praskposition eantiochwhigh)is @silarge a3 ope EClblociaran bpsubstandtially i s st or ed

in the ﬁgéaqga +BRAYSHRAL ar ea. 9. The recording nmediumof claim5, wherein
each z8he conprrses a guard area positioned in a rear portion of the zone,

wher ei n t heThasanidaprefesatsie shal ife discasariy 6fe lgedup fortdlippiagar d area. 10.
The recording nmediumof claim1, further conprising:
replacement. In this case, a spare area for slipping replacement can be allocated at
the end of the disc in consideration of the number of entries that can be processed
using PDL and SDL, and the size of a spare area (here, a maximum of 32 ECC
blocks) for controlling the start position of an ECC block on the boundary between
zones.

In this way, a plurality of zones are set as one group, and a spare area for
slipping replacement is allocated at the end of the group. Thus, degradation of the
capability to cope with a burst error generated by a large scratch is suppressed due
to the small size of a spare area allocated in each group when there are a plurality of
groups each having a plurality of zones.

For example, in a disc of about 4.7GB capacity having one group in each
zone, one group includes about 1600 tracks, and the width of each track on a
physical disc is about 1mm, as shown in FIG. 1A. When a scratch larger than 1mm
is generated on the disc in the radial direction, about 1600 sectors become
defective. However, if a spare area forms a group in each zone and is allocated at a

certain ratio according to the capacity of the disc, it is determined that only about



a logical user data area; and a supplenentary spare area of a predeterm ned
size for linear replacenment of secondary defects generated during use h
the recording nmediumafter initialization, wherein the suppl emeBtQarT'lAYsg 933
area is allocated in a forward direction froma hi ghest sector nunber of
the logical file area. 11. The recordyng nedi um of claim 10, wherein a size

e b OGS VIR ST A B P e B 38
' ' . kaRin@f the | ogical
P A8, U001 SO ol SRRt RRY (1 o0

def ect replaggmenttarey sre replactd by linebprepladcementsasiead! 4d thik icase) alsmit i on of
t he suppl enent aré spare area i s stored. ch MAY 2003 16 14. The recording
&

medi um490 to| HEELE blapks for spatecateas @resequreda 8addha pedforinanceiof theat i on of
t he suppl enent ar are area incl,udes Jdnformatiqgn.on start, and end

posi 11 G B ¢has whisre reeitespobaitiodelpat/S dpReraind 17 aimatlyidegiadeH um of
claim homr,ewne%aargéﬂ@pdre%éliéﬁald&fgwmthse%;é& ?&tﬁ%‘f efERisOfdl amet er,
the user data area Is allocated to be wwthin 38™ froma center and on the
r adi us stippingaepiacemehé as propaseddiyntherprdsemb inventioma slipging eeplacamehbcan
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formed of a plurality of zones of a disc in response to the initialization command, and
a primary spare area is allocated at the end of the group, in step S102. That is, the
primary spare area for slipping replacement includes a spare area for defect
management with respect to 7679 data sectors (480 ECC blocks), where 7679 is the
maximum number of defect management entries that can be processed using PDL,
and a spare area (here, a maximum of 32 ECC blocks) for controlling the start
position of an ECC block at each boundary between zones.

Meanwhile, in a 1.46GB DVD-RAM disc, the primary spare area can process
PDL entries for 8 sectors and 64 SDL entries, and is allocated in further
consideration of the spare area for block position control.

When the primary spare area is allocated, a determination is made with
respect to the entire disc area as to whether a defect is generated, and a generated
defect is replaced by slipping replacement using the primary spare area allocated at
the end of the group, in step S103. Here, if the primary spare area allocated while
the defect is being replaced by slipping replacement is insufficient, the
corresponding disc is determined to be defective, and a step for generating an
initialization error message can be further included to prevent the disc from being
used.

When slipping replacement is completed in step S103, the portion of the
primary spare area not used during slipping replacement is allocated to a secondary

spare area for linear replacement, and when it is determined that there is insufficient
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present invention. When the size of the secondary spare area for linear replacement

allocated during initialization of a disc is insufficient to replace defects generated
during use of the initialized disc, a supplementary spare area for linear replacement
is allocated.

In FIG. 5, a determination is made as to whether a supplementary spare area
for linear replacement is required during use of the disc, in step S201. Ifitis
determined that the supplementary spare area is required, a determination is made
as to whether a sufficient amount of continuous empty area exists at the rear portion
of a logical file area, in step S202. If it is determined in step S202 that a sufficient
amount of continuous empty area exists at the rear portion of the logical file area, a
supplementary spare areas of a predetermined size is allocated for linear
replacement starting from the rearmost portion of the logical file area, in step $S203,
and the step S201 is again performed.

Allocation of the supplementary spare area corresponds to redistribution of a
logical file area generated after initialization, so the help of a file system is required.
In this case, the supplementary spare area for linear replacement is not allocated to
each zone but can be allocated in the direction from the rearmost of a logical file
area, that is, from an area having the highest logical sector number in a logical file
area where files can be recorded for user data, to an area having a lower logical

sector number. When a secondary defect is generated and is replaced by the thus-
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& () - Fepafédreasthrts, and the lowest sector number are detected, the entire
supplementary spare area can be continuously managed. That is, a recording
and/or reproducing apparatus does not need to know how often a supplementary
spare area of a predetermined size is allocated, and can manage the supplementary
spare area only if the start and end positions thereof are recognized. However, the
maximum size of the supplementary spare area must be smaller than a final zone.

If it is determined in step S202 that no sufficient continuous empty area exists
at the rear of the file system, the empty areas are arranged by the file system or an
application program, in step S204. Thereafter, a determination is again made as to
whether a sufficient amount of continuous empty area exists, in step S205. If there
is a sufficient amount of continuous empty area, the step S203 of allocating a
supplementary spare area is performed. If the amount of continuous empty area is
insufficient even after the arrangement of the empty areas, a message
"supplementary spare area cannot be allocated" is displayed, in step S206. Then,
the process is terminated. If it is determined in step S201 that a supplementary

spare area is not required, the process is also terminated.
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processed by the file system or application program. Also, it is preferable that
secondary defects are processed by the file system or application program upon real
time recording in order to obtain a minimum of transmission speed required by a
corresponding application.

In this case, the recording and/or reproducing apparatus is also required to
detect defects and make minimum management with respect to the detected
defects. Here, the minimum management means management using SDL as to
whether a generated defect has been linearly replaced.

For example, for defects generated during use of a disc that has defect
management information in which defect management using linear replacement is
not used for real time recording, only the start sector number of each defective block
is recorded in a secondary defect list (SDL), information representing that the
defective block has not been replaced is recorded in a forced reallocating masking
(FRM) bit in an SDL entry representing whether the defective block has been
replaced, and information representing that the defective block has not been
replaced is recorded in the start sector number of a replaced block in the SDL entry.

- Since the recording and/or reproducing apparatus cannot recognize defect
contents processed by the file system or application program when a corresponding
disc is again initialized and used for another purpose, it can reinitialize the disc in
disregard of generated defects. Accordingly, fast formatting cannot be performed,
where the secondary defects (stored in the SDL entry) are simply changed into a
PDL entry and processed by slipping replacement, so that the recording and/or
reproducing apparatus must manage defects even when the secondary defects are
managed by the file system or application program. Therefore, the generation or
non-generation of defects must be controlled in all cases using the SDL regardless
of performance or non-performance of linear replacement and the existence or non-
existence of a spare area for linear replacement.

As described above, the present invention removes a restriction on the

maximum size of a defect that can be replaced by slipping replacement, without
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1. A recording medium which forms a group form a plurality of zones, the group

including a user data area and has a primary spare area allocated to the

group, wherein the primary spare area is allocated to include a spare area for

adjusting a start position of an error correction code (ECC) block at a

boundary between the zones.

2. The recording medium of claim 1, further comprising a primary defect list

(PDL), wherein the primary spare area is allocated in accordance with a

) maximum number of defect management entries processable in the primary
defect list (PDL), during an initialization of the recording medium.

3. The recording medium of claim 1, further comprising a primary defect list
(PDL) and a secondary defect list (SDL), wherein the primary spare area is
allocated for processing entries of the PDL for eight sectors and 64 entries of
the SDL when the recording medium has a capacity of 1.46GB (Giga Bytes).

4. The recording medium of claim 4, wherein the primary spare area is allocated
to at least 3% of the recording medium in accordance with a number of
defects that are generated in the primary spare area and a spare area for
preventing discontinuity at the boundary between the zones.

5. The recording medium of claim 1, further comprising a secondary spare area
for linear replacement allocatable according to a size of the primary spare
area remaining after slipping replacement an a purpose of use of the

recording medium.

6. The recording medium of claim 5, wherein the secondary spare area for linear
replacement is used in reverse order from a rearmost portion of the secondary

spare area.
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8. The recording medium of claim 5, further comprising a defect management

area wherein secondary spare areas are allocated to not only a portion of the

primary spare area but also to each respective zone and information on the

allocation of the secondary spare areas is stored in the defect management

area.

) 9. The recording medium of claim 5, wherein each zone comprises a guard area
positioned in a rear portion of the zone, wherein the secondary spare area is
allocated before the guard area.

10. The recording medium of claim 1, further comprising:

a logical user data area; and

a supplementary spare area of a predetermined size for linear replacement of
secondary defects generated during use of the recording medium after
initialization, wherein the supplementary spare area is allocated in a forward
direction from a highest sector number of the logical file area.

) 11. The recording medium of claim 10, wherein a size of the allocated
supplementary spare area is smaller than a final one of the zones.

12. The recording medium of claim 10, wherein the supplementary spare area is
used in reverse order from a rearmost portion of the logical file area.

13. The recording medium of claim 10, further comprising a defect management
area in which information associated with allocation of the supplementary

spare area is stored.
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allocation of the supplementary spare area includes information on start and

end positions of the supplementary spare area.

15. The recording medium of claim 1, wherein when the recording medium is a
disc of 80mm in diameter, the user data area is allocated to be within 38mm
from a center and on the radius of the disc.

16. A recording medium that has spare areas for slipping replacement and linear

replacement allocated during an initialization, wherein when the spare area

) allocated during the initialization to linearly replace defects generated during
use of the disc is insufficient, a supplementary spare area is allocated.

17. The recording medium of claim 16, further comprising:

a logical file area:

wherein the supplementary spare area has a predetermined size and is
allocated in a forward direction starting from the highest logical number of the
logical file area.

18. The recording medium of claim 16, wherein the supplementary spare area is
used in reverse order from a rearmost portion of the logical file area.

19. The recording medium of claim 16, further comprising a group formed of a
plurality of zones wherein the size of the allocated supplementary spare area
is smaller than a final one of the zones.

20. A recording medium, comprising:

a primary spare area allocated for slipping replacement of a group formed of a
plurality of zones of the medium; and
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an area of the primary spare area remaining after the primary spare area is
used for a slipping replacement.

21. The recording medium of claim 20, wherein the allocated secondary spare
area is allocated to not only a portion of the primary area but also to each

respective zone.
22, A recording medium, comprising:

) a primary spare area allocated for slipping replacement of a group formed of a
plurality of zones of the medium;
a secondary spare area allocated for linear replacement according to a size of
an area of the primary spare area remaining after the primary spare area is
used for a slipping replacement; and
a supplementary spare area allocated a predetermined size for linearly
replacing secondary defects generated during use of the disc after an
initialization of the disc.

23. The recording medium of claim 22, wherein the size of the allocated
supplementary spare areas is as large as a continuous empty area at a rear

of the logical file area of the medium.

24. The recording medium of claim 22, wherein the secondary spare area is
allocated to not only a portion of the primary area but aiso to each respective

zone.
25. An optical data storage medium, comprising:

a user data area in which user data is stored; and
at least one spare data area to replace defective units of said user data area:
wherein said spare area being allocated at the rearmost area of said data

area, and can be expanded towards the top of said data area.
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used for replacement of said defective units of said user data from the

rearmost units of said spare area.
27. An optical data storage medium, comprising:

a user data area in which user data is stored; and

at least one spare data area to replace defective units of said user data area:

wherein said at least one spare data area allocated at a location following said
) user data area, and said at least one spare data being allocated in reverse

order from a rearmost unit.



