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; e3eXt p6Tiwll r ~r *G-2* 1 *159159* RECORDI NG MEDI UM HAVI NG SPARE AREA FOR
DEFECT MANAGEMENT AND | NFORVATI ON ON DEFECT MANAGEMENT, AND METHOD OF
ALLOCATI NG SPARE AREA AND METHOD OF MANAG NG DEFECTS 5 BACKGROUND OF THE

I NVENTION 1. Field of the Invention The present invention ﬁme
field of oﬂmmmmmmmmw ng nedia, and nore particularly, tc“mmmmmm‘m ng
i nformatio s of allocated spa{e areas and the renaining amunts
thereof, in whisgssan appropriate 10 anount of spare area is allocated upon
initialization, and a supplenentary spare area is allocated if the spare
area is insufficient while being used after conpletion of initialization, a
met hod of allocati r " e defects
of the suppl enment aﬁi?;gﬁ'zngr@Eﬁ@%@?@?ﬁﬁ%ﬁ%&?ﬁf@ﬁ?ggﬁt 15 In
recordi ng nmedi MANAGEMENTE ANDINBORMATION (ON OEFECT IMANAGEMENT, ANB upon
initialization and no_suppl enentary spare area is allocated during use of
the disc. HowMEFHOD OF Al OCATING' SRARE AREA AN MERHGD OE MANAGING,, an
appropriate anmount of spare area is al according to the state of the
disc upon initialization, and a supplenentary spare area is allocated when
20 the spare area allocated upon initialization is insufficient while the
disc is being used. According to a digital versatile disc random access
menory (DVDRAM standard (DVD Specifications for Rewitable Disc, Part 1
PHYSI SPECI FI CATI ONS) versi L 2ach 5 spare area, so that
24 25 spare areas are alloca i fon-sriice a disc has 24
zones. In they pri FieRrdf.thednwdmon in FIG 1, a flag representing the state
of the spare area allocated to each zone within a defect nmnanagenent area
(DVA) is constitut@ie present inventiomraelatgsiterhe fipldefonticalwesondingmedia; a

di 2 . e e, . whet it ied.
Accor di gl y. 2nd e Baicilaf, '8 i bR sipffoatidtoh Hidsinks pbAReePdcent i ng
whet her or najpadd apddd SndiRAfeNIRINGCArHBURY théedP, in WHich bHldpphdidte ar ea fl ag
is stored inrelative byte positions (RBP) 8 to 15 of a secondary defect

list (BDL) ofareuntoNizpawareaisliocatadyparnsigitializgtion, and 2 sypplementayoup i s
"1 ", thi . t hat i ns. Wi t.hi.n th di
ot oup,  and WS A8 ARicalkeh 7 B EooiBeb S RisUalt Wil St §5ed Bhn e
W thin the cojogngsienos onmitilizetion | aivtied oPallctating NG spa’ §asVéhghl | S

constituted of only one bit as descri bed above, represents only whether the
spare area i Inethedmfsaanaging the defestsefitha supplemeniarycspare aiga.ch a

suppl ement ary, spar re be | ted after initialization, it is

pref erabl e tHat tt@e’%ﬁlﬁgf’é%m%ﬁ\%i%géwar ea is allocated on a disc when
the spgge area hagynsessrdirPietia sucH & §eRéraPaises, asphret areaGyplleshtedt her
than when the spare area is conpletely occupi ed. However, a problem occurs

in that the saneecupan ipitistizatiorapgd aosupplementagy spare argade alipsated guringt be
represented hy t . it,. in al,l ogat. on par e .areas
according to ‘Yﬁ?eﬁ??@%l%gnﬁvgﬁéindﬁf%ﬁ H‘%?%? k}? eclfﬁéfggy §E 8%55&%3{3'%
anount of spairPagprepriate anbaaediahare afded s dlivtatetPacedraing tolthe stdteof thae
size of which is predeternmined to be sufficient to process all defects that

can be managetishypen intiaizatioo, arthagewplementanpsparaarea és aligaatediwhena

" ecor bl of r P epars B QUSSR (n b ABARE KSHad DB EREE 5y der oot s

W t hout provigiRgukedi cal sector nunbers to the defects, is not used for
defects generated upon initialization of the disc, which are call ed
"primry defects" .Agoordingte estigital grsatile discrandemsagoegs mamenDMRmdar d

version 1.0 t t he. posi ti of . efecti or.repl.a I, ppi ng

¥ apt acoment AW SEndREd (BUE et b EnaREE Dite e T RHYSITAIR on'a
disc. Al'so, |gpeelFICATIONS )RRt .0, BIchGione IRy Sie Spareasbhoso BRA24(ECC)
bl ocks of an erroneous zone wth normal blocks in a spare area, is used for

def ect25 generspiacel adeas ag allosatead upen tikalization sincgradisc has 24 zones.
In the prior art, as shown in FIG. 1, a flag representing the state of the

spare area allocated to each zone within a defect management area (DMA) is

constituted of only one bit which represents whether or not a corresponding



«30 ealled "secondary defects". It is prescribed in the existing DVD-RAM 3
standard version 1.0 that the position.of a defective block replaced by

| i near replacenment must be recorded in an SDL in a DVA on a disc. However
when an appropriate anount of spare area is allocated according to the
state of a disc upon initialization, and a supplenentary spare 5 area i s
aIIocated as the state of the disc becones bad during use of the disc, a
mote effective spare area al I ocating met hdd i s required. It is prescrlbed

in the existing standard that in a recordi ng and/ or reproduci ng appar at us
of a disc, tFPaEe aEeaeanbauspdr i-eowheligidtigraacypieds rAcgrdinglyc o Ttk segemrent

inforrration ctionis
10 generat ed%fl%éiﬂhgqﬁgk?eﬁg 616 ml}ﬁ%lg:_ﬁt}éf)%}eep ecgg\;ﬁg&%rann&ge“e%% ged

becones | ess drbasatdeccupiber Nn‘o dieib dolt spareadreadiagtie stca'edrimieeiahve b DVA on
the disc. Here, theéﬂgpe)ct rr%%e?errent infornation includes PDL and SDL, and

the sum of t IROSHoE arsgcapgary defert list (3P KR tbe DMALWVhen a he
DVD- RA st an‘ﬂﬁtrr‘é alc&T rgé‘gleoﬁgrlg gggzﬁiggﬁbl%s%nfsoth%? noasp% he 15

remal ni ng sect OI’ are Sgt entries t he

nunber of PDIareanremamsamdeInheeotrespmdlh@grcmmaimelvmmttmms'iﬂ",rmrl cted
in accordance with % & size 32 Kb tesg‘ of a buffer. SUWARY OF THE
| NVENTI ON To repiesents, G&B&P@ & A 8 Wit the: GareespOnging gospent

i nvention is 20 tcrmramst.eﬁoﬁargﬁ@frergédgg,wﬁﬂhwwa&hn@d'&f Bhb Y} g soc at ed

with the size and the renmainin a Spare area a upon

initializati adescabed Bbbhetl‘epr-ems anly mhemlspangamlsmconibied sQare area
al | ocat ed after initialjzation, oth:gr Obj ective of the present invention
i s to 1% ovi ddha oariENdefn 9§°§“MYP’!F PURRIGMeAtANY SRAER AEAEAMECa spare area

for sl ppi ng diBRLRGAIRSMinfBfzdlich i€ pRéSatie inat thE SubMehRIMAT!rg 8B

defects, while a sbelnglhltl a spare area

repl acenent \idaldcated rmldrsedmbn thegspafe aoda hhe sdimeaoom ifh Sbidté oabember
obj ective of the {)r esent invention is to%@ow de a net hod of rranaa
defects in aalmppl ecripied (atherthanyyhan (s spare area [siamprigtely pCeyRie

replacement W& drng plo518m Scdiffs fPtHAT b state in which the spare area is almost
16 occupied cannot be represented by the only one bit.

Also, in the allocation of spare areas according to the existing DVD-
RAM standard version 1.0, a predetermined amount of spare area is
allocated to each zone upon initialization, the size of which is predetermined
to be sufficient to process all defects that can be managed by a defect

20 management method that is applied to a corresponding disc.

Here, in order to manage defects on a general recordable/rewritable
disc, slipping replacement method of skipping defects without providing
logical sector numbers to the defects, is not used for defects generated upon
initialization of the disc, which are called "primary defects". It is prescribed in

25 the existing DVD-RAM standard version 1.0 that the position of a defective
sector replaced by slipping replacement must be recorded in a primary defect
list (PDL) in 2a DMA on a disc. Also, linear replacement for replacing error
correction code (ECC) blocks of an erroneous zone with normal blocks in a
spare area, is used for defects generated during use of the disc, which are

30 called "secondary defects". It is prescribed in the existing DVD-RAM



‘To a&chieve the first objective, the present invention provides a 5
recordi ng medium characterized in that a primary spare area all ocated upon
initialization and a supplenentary spare area all ocated after
ini‘tialization are provided, and the sizes of the spare areas are

determ ned by the nunber of defects generated upon initialization. To

achi eve the second objective, the presentginvention provides a 10 net hod of
allocating a spare area to nanage defects in a disc recordi ng and/ or

reproduci ng asrfgﬁa&h%rsibhq.mélqﬁeidta%lmi&% aé}e?weemcregé%,gg%@pghmbap the

m ni mum si ze of a spare area using e nunber of prinmar gener at ed
during initi aepleement mist demesordpd in@mBRL rim e BMAc0é discspar e area t hat

t be all t ed di to the si f device f t 15
Tanagenent of e HOUSYEh HSRAN SPrPRIRISRIEPHE Ch3para piRs isalFoalibea i ng a
primary spar eofding b tife 5é Bfa'dit GssHRitialRBfon, P4 shﬁ@bﬁﬁgﬁﬁﬁﬁé ng

the m ni mum and maxinum si zes of the spare area. To achieve
obj ecti&ve, t rarepriealiocatedasithe statpofiheldischegomestbadedidrigrese ofithvehdidef or a

di di d/ . duci : at 20, havi N .
al Tocat ed to T ERYa RV apyeupa AICanamettinn BiPnHEed i BressBRaiNusi ng
sl ippi ng repltfg¥xmting standardIHERNYRItoRdiKg SRR repRRILRINCESAatsof £P! ace

secondary defects generated after initialrzation using Il near replacenent,
the net hod cadige,itbesize dfca butier fof teraporarilyt $togng ldefenh maragementy spare area

i hat ..h [ ] d ] | 5 | d ; i.n defecti
b1 0cks.wi ¢ ht AMoetaR BB § A3 S2HiaeR ABRORISTE  tolBUR | T near 1y
repl acqgl are rHRGAN R4t thb’&%ﬁalrrﬁlﬁ*ut?&%@?ecft@ﬂﬁt thR b%%ﬁ@égéd Bécr%ﬁ‘n[s?' n a

def ect managenhent area wth respect to the defective bl oc re no
changed. BRI BesiteORhETUDharof tdfeciRAvatNed be fecondedhindhe RMAcan theedisand

d t f th t i ti AR t d i bi
S o AR Bt BT BeBBetioh! kSl IRGFeBo P Bhe ShiSerel ' "
drawi ngs in pr%*eim bt e dizé$ofths FIL iaht STHI %tés&t%bw}téygrgns,ziﬁftha

conventional tull spare 5 area flag having SDL content’s; is a view
i I'lustrating DVP-RAMustandarcdbveraiodi 50, RBLiranges frorysenters,1 o 15, aral thespar e

Fl . B8 ana TemeinBoeclerSare seftodss HESHE! Rishest PolhusnibpRes oAt it 10
gener at ed on RPN cAtiosSY SDM Gt d 8o bisfobE6acd ! B8t taigirs oV

in FIG 2; FIGS. 4A and 4B are ta show ng all ocation of a primary spare

area and a sgguoctiandeawith thesize {82 Kbytes)ofladwifieo. t he present inventi on,

when the size of a buffer for defect nanagenment in disc recording and/or
reproduci ng 15 apparatus is 32 Kbytes and 64 Kbytes, respectively; FIGS. 5A

and 5B are views illustrati ng%f_&@(@ﬂg%lﬁg !NyEﬂﬂQﬁQ of remai nder state
i nformati on which represents the ec];ree to which a spare area for nanagi ng
def ects has been ubeEQlvedbeabpve prablems, an ebjestive af/thet preseniHngention is a
fl owc t illustrating a nethod of allocati par e n
it 280 zat i IR PrOBEB R abo e Bt i BRI il O3B o
is a flowchargnd fHeUehigihinganouR idf eckpake akéPaRddled apon initialization, and

with the size and the remaining amount of a spare area allocated after

initialization.

Another objective of the present invention is to provide a method of
25 simply calculating and allocating a spare area for slipping replacement and a

spare area for linearly replacing some defects, while a disc is being

initialized, and a spare area for linear replacement which is required during

use of the disc.



«supplenentary spare area using the remainder state information of a primary
spare area, according to an enbodi nent of the present invention; and FIG 8
is.a flowhart illustrating a nmethod of allocating a 25 suppl enentary spare
area using the remainder state information of a supplenentary spare area,
according to an enbodi nent of the present invention. DESCRI PTION OF THE
PREFERRED EMBODI MENT Spare areas on a digﬁafor def ect managenent according
to"the present 30 invention include a pritary spare area and a

I . -. 6.Th ' . is fi || d
For def ect 1 epi AccuUntIner 0Biegi 8 & afBptnRFior o mtovite Amatnat T or

slipping replGGRaRaYing Hafedts H@rsmFéléﬂ{éhtéﬂy%arré%@W%ﬂ%taﬂbﬁﬂeh%tng

replacenent can also be used for |inear reéeplacenment. e supplenentary
spare area, flinearreplacementwhie theydisefisbeingiisgdner ated while the disc is

di s i 5" bef ng. usearaaeipvp ing iET pliBctve: fie Fresat MantbriroWiRshe "or eoent
i nventign as rabemding Medidm chardctélizdRithaPa bRinfirg 3pary a®d éulacagad &ﬁéﬁfce”ent

and linear replacenent is allocated on a disc during initialization of the
di sc. The sl iipitializatiorpand erssipplgreentennspare arediatioeatedtaftien initializatioh arect or s,

I the ! 1 ppiMGVIESHh e 264 o Ind eare B7baE e et Fup e oS G

starts bei ng dgteatsdpmeratetiponanitiangatigd. data sector, so that the defective
areas cannot be used after initialization. The primary spare area nust have

a mni num spare arbxackiove e geamd objectiver fiengrasept invention peovidesa
Goner a10a on THBMRYS1RRA o, &'sGRie Sfed (IRARdR BRE A AR IBEHEIT ar ca Tor

sli ppi ng reP'é}‘ﬁ‘cﬁGFﬁprém Dt?_éﬁpéﬁatth@%ﬁé nﬁhé@ﬁbl@cﬁﬁ?ﬂﬁés@?sb@%&émﬁﬁné’f
entries registered in a P anong def ect managenent information. 20
Suppl! enent ar ythe gainimumesize of a spawcareamsingiths nwsber of primary-dafdctsn a
forwards direction, fr mth.e.r(?arrmst | e area when

10S ortion.of a l.ogical fi
the primary Genetataddining igieliZeidn getetminie be sy size of gapats area
gener at ed dUrtgagnﬂéﬁb@%llb@eaia‘é@o&ﬁﬁffo {he! dixéibf 4 MéMbry dévicdorRiefeint
invention, a direct pointing rule i1s also applied as a
15 management of the recording and/or reproducing apparatus; and allocating a
primary spare area for slipping replacement and linear replacement using the
minimum and maximum sizes of the spare area.
To achieve the third objective, the present invention provides a defect
management method for a disc recording and/or reproducing apparatus
20 having a primary spare area allocated to replace primary defects generated
during initialization using slipping replacement, and a supplementary spare
area allocated to replace secondary defects generated after initialization
using linear replacement, the method comprising the step of: allocating the
supplementary spare area using an area that has already been linearly
25 replaced, wherein defective blocks within the supplementary spare area
which has already been linearly replaced are not used for linear replacement,
and the SDL entries within a defect management area with respect to the

defective blocks are not changed.

BRIEF DESCRIPTION OF THE DRAWINGS



< 25 defect managenent nethod for spare areas proposed by the DVD RAM
standard version 1.0. That is, all defects nust be processed by only one
repl acenent. An extensible supplenentary spare area all ocated for |inear
repl acenent after initialization could have been already used as a user
data 30 area. That is, a defective block, which is used as a user data
area, is allocated as a supplenentary spare area, it could be linearly

repl aced by a .- 7 primary spare area ol supplenentary spare area which
has al ready been ocated, .as.shown.in FIG 3A_  \VWen a spare, area which
has al ready been | THSEPPYS obEtNEs ahd Rypaiages o 16 Breseat enyh Wi

suppl ement ar yh&gHhé nidréapparéit By sFibiRyin ditaifpATEREH drbcABARY thepsds ar ea
by a defective block already 5 lI'inearly Treplaced wthin the suppl enentary
spare area vivithreferenee i theattasbeddrayingslie whighso, in read-only discs, the
process of replace t, 1S conphi ed. ..To .solve these proble as _shown in
FIG 3B, a defectiy&bl EC%VWW'MF%?%W@ R tozir%/c%'b‘%n ° ?Iﬁ'ltsﬁgfe has

al readysbeen &igaefdd Maving!Smiedortentgs; 10 prinary spare area or a

pre-all ocated supplenentary spare area as shown in FIG 3B, nust not be

used for |inear reblGcigaviewdlysiratingtheatructueraf @ dist havirgm ysemnaneisea f or

a correspondi Y I ' e nagemen rea must not
be changed. Tﬁ@“sgja%ﬁé{evﬁﬁgtaﬁg’kas%&&gﬁﬁ'ﬁhwﬁgg{e %’Eﬁav%gg@'%f@&%fasor?ﬁ%t a
portion of thgyeRaé® area, which is skipped and 15 not used while the spare
area is being sequentially used, is determned to be a defective area if
the SDL entries usel3.03haod&Esamgtiews dllustnating metbpde of managingadefact ca ar e
erased, .Thus, a no | block,used for |inear.replacenqent n be

i adet 4P ne-edhSEidEond SUbhigRERlat SaareFren it ik SEITHE PP deshomer . o
non- def ecti vejnayg,izon can be registered as a defect. 20 Therefore, SDL
entry information with respect to a linearly-replaced defective bl ock

wi t hi n t he suppl enEK8Sr4A apdrdB arecdtablas stmwing allgeationsefca primacy spareparedi ng

defective block nmust not be used to |inear]. epl ace a defect w thin, a user
area. Indi scand BaLRPIIaRaNG SeaTe P en s i s eeat RHFGloR AR B8 o o5
di sc is initigkbyfaansifdfordéfeFNABAAYerRBAT IRdfsGFRBrding ardifordeprituciyiuct or
menory, that is, a buffer, in order To imedi ately use defect nanagenent

i nf or mdbi on. apparatys issiZ KbylesiandiGeKbytbs aspectivelyir d version 1.0 that a
32Kbyt e-si ze buffeg, A ed. Kbytes .correspond o infor ilon for 16
sectors, and PDL aﬁ@%D%RPBF ﬁ?'@c‘?’eﬁﬁlﬁ é'ﬁﬁﬂlg?ri'%ﬁﬁpﬁté{'f?%ﬂp%h@g&f ored in 30
the buffer i nrdinaihGePstate HidtatiohWsich réSresbRistHEdRgRER o Whichd-sparer | es
stored in the buffer is for one sector, and the naxi mum nunber of PDL

area for managing defects has been used, according to the present invention;

FIG. 6 is a flowchart illustrating a method of allocating a spare area
20 upon initialization, according to an embodiment of the present invention,
FIG. 7 is a flowchart illustrating a method of allocating a
supplementary spare area using the remainder state information of a primary
spare area, according to an embodiment of the present invention; and
FIG. 8 is a flowchart illustrating a method of allocating a
25 supplementary spare area using the remainder state information of a
supplementary spare area, according to an embodiment of the present
invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Spare areas on a disc for defect management according to the present
30 invention include a primary spare area and a supplementary spare area.



<8 entries stored in the buffer correspond to the maxi mnum nunber of entries
(i.e., 7679 entries which are for 15 sectors) that can be recorded in the
PDL. The entries of the SDL occupy an area renmaining after PDL entries are
stored in the 32Kbyte buffer, and thus can nanage defect entries which have
a size 5 ranging froma mninmum of one sector to a maxi num of 15 sectors.
Hence, the maxi num al | owabl e size of a spare area (a primary spare area + a
suppl ementary spare area) is determ ned by the size of a buffer and the

nunber of PDL entries generated upon pnitiali zgti 08 sc. Here SI nce
a defect can probabBl§P ﬁ@a@e%rgt%gaé%h tiaho?"#@ {0 %fga#'@ga%m%%tw
spare area fqjjsd Eeinﬂi%ﬁie@&dj@ff%ttué”édﬁfor%ﬁpﬁgpe @e&eﬁhen{ nTﬁQ?n ent

i nvention, a 60Kbyte buffer that can store informatio ci ated
with def ect s 9pave atearemaiaing after &ll@@mg@pdmenmtmaecalsm)bempdéoeluyeqrr ocess

t he maxi mum nunber _of .eptries (7679 entries o) ctor t ha an be
recorded in tHRASEMeRq ﬁé”ﬁ&fﬁ’?ﬁ!ﬁ?%ﬁ%? %?aefrﬁf i’pg@r @%@ %ﬁ(‘?? es:

15 sect®rs) tdurersted wisild PRUISE R tbéln hee§Dlendibs @& sﬂére%réé’%&!h isS set to
have a 64 Kbyte size, the 64Kb%/,te bu fer can process as many defects as can

be recorded iadditinaliyfaliocatesrujise sisd Iﬁfbﬂlmcausemaﬁee&haecbeenmmgahzed he
standard. In an e enti.o e _nost referable
si zes of the sparreﬁ}fgégenm%f)r @%ﬁ't ﬁg’%ﬁg'&@gt (?ﬂﬁ %g ﬂ'\"i"?? ISP2R i on of
a disc and dLHréQ@oNQﬁ)rpiﬁ% Fé}ﬂaé@rﬁéntaérﬁl Iﬁﬁéﬁ??é%l@céh‘kht [eARRated Ona digse I n
whi ch a buffer for de managenent is of 3 tes and a case in which a

buf fer for defusing intiatigatiamof ﬁhe Cb$C GIhKBiIPFHQQ replacamesnt perfofmsy spare area

t hat b || t ed to h det t of
i nor erht o eBCRMEN ahupESPEASHGR. R DefeReiPab iy Sasy SliRaioAmunt of

spare area CaRglpafs aid. yHéwavéﬁ in%e iR fplaiinért Géfechﬂe SRINY 4ler ation
of this nerit, a spare area for slippi ng replacenment for managli ng primry
defects is cahenﬂl)anewsgd @ndldﬁtagtarmb@ngrrewded imthe sexifnosmal detla 512 PDL

entries corresppn nd the unt S e area for
processing 5 E%L ﬂ?qqqﬁg 8@?&8?@5‘@%"?@@%’0 qggﬁt%'ﬂ@ﬁgzatﬁﬂe ECC bl ock
has 16 data sect orfhe prifaly Sparetfead st Ra®e @ e %Wd?@ah@@eﬁ&? of
spare areas when the SI ze of the buffer 1s 32 Kbytes and 64 Kbyt es,

respectd vel y forralappﬂmg seplacement arm aa@ppoapriatesmount efispare areprfelslmearm he

nunber of PDL e r| e { cond C ere| naxi num
number of SDIf 8 éefeF%ihaC e@@"ﬁF%ﬁé?@e% ISG;rHle, tggﬁ%q ISRPIRYe nunber
of the corremeadlmerePEPle §pdreifa fJMlpEEHEFei\JlécénﬁbﬁthéqﬁlPééét eabua@ denot e
the mni num si zes of Spare areas, re expressed in ECC bl ocks,
required if anamasectarsas the nreberof entrieg cegisteredhin & £DIf amohgdefect

repl acenment of onerﬁ @tﬁ@ IS 8 | ocated. That is, the mninmumsize of spare
area that canl"ReHITILIEOMA he sum of all 10 spare areas required to
procesgp the PDL ergy ﬁémehfa'ﬂy 8paresdreas 'of prédilEinifed isizarr ateqfivchied inld-
entries for one sect or. The next colum shows the m ni num size of spare

areas requi r darwardsdirestien énom th‘@fr@armoarm’ﬂoa of arlegispdile |aﬁga wheadhe

of Toqui red SRy Rpaly 81 | TRaficiedq fticeh St SRtfS dRnBt. ™ *' ¢

m ni num si ze Qfringakd 6RPeUSY Sfté iARRIizatigkIa bytes (MB), and the third
subcol um shows t'he m ninum size of required spare areas as a percentage

(% of the entire Iadipaprasent Tyventient a diseotpoistingweule ikalsotapplied@sed of

def b h I ho
amount2r & Sbipd Tpdasemen e RaTaEeHY BrRES pragtd by bR YBH AN s
t he amount Ofstmra Ver§i8n3LOPThd Rdall aeféatehﬂefeélp@&ésfsearbyacnﬂ¥ eRpi at e

anount of supplenentary spare area to facilitate cal cul ati on of the anpunt
of the spar e replaseaet.r epl ace defects generated in the spare area. In t he

| ast columm, the fjrst, and, second subcol ums sho Xi.num si ze of
recomrended spare‘éﬂﬁ’ét? Fﬂl 'fﬁé!gmfgf)aé)‘n3P?F?ear&§'%ylﬂ‘f?§eé£%51“n?ﬂe spare area
to the total rpBEREMSHY aftdPHMidlizafibn éodl’dsﬁaverl%é?ﬁéﬁéé@ Ysed\BER Usee dafer ement
bet ween required spare areas is set to bl ocks, "The third and fourth

subcol30ms slareat H'elahwmardefestlv,eeblockMMUMasaaIS@raia&arem i®l ocks and

t he percenta of , the spare, ar W th respect t total recordin
capatity of - Sgpated 5.8 BOpPlediaryaranare EFeP dbould PaieRrspREERE BY e
spare areas is set to be 48 bl ocks, 10 As shown in FIG 4A, when a
32Kbyte buffer is used, all defects that




- can- be recorded in all defect managenent areas cannot be conpletely
processed. As the nunber of primary defects (PDL entries) increases, the
actual number of secondary defects that can be processed decreases, and 5
the percentage of the total spare area al so decreases. This means that the
state of a disc becomes worse as the nunber of primary defects increases,
whi.ch reduces the nunber of secondary def?cts t hat can be managed. To sol ve
this problem referring to FIG 4B, the pfesent invention recommends using

64 Kbyte buffer. | b 0 def ect
That can be rRBRYGIPATS S58EF SUOPREIANARAI A PR WARTES IRy

processed regagdatsd RfsHdwh wm@e@mfwehraaéyar@eéreatvﬂncﬁ\haealrbgg/y%g%Hm of

spare area can be kept relatively constant from about 2.7%
present i nverlineanlydeplacedds intendedta hewaed as@ sypplementany fsparedmdual

| | d |
Uange 15 pur EBECET ! i ASES R e dsB 5164 hE AddefaHlotk Blapfenent ary
spare agea | Sllrfédrlyfréb%(éeafW@Yn tHd éupweméhtaw sbﬁfé‘aﬁe'é%é!a?@s Pl diRgtspare

area i.s insufficiéent. Accordingly, when th uppl enentary spare area must
be al I'ocat ed, painingrientAles, lar@aq:pnbrrdJacsartlye pmassawfeeplanemenms be

all ocated nust b | cul ated i n advance. That is, the supplenentary spare
area can be e Wal | ocated by recording the size of a supplenentary

spare area that Cal‘b@élvé'th@%DmﬂjblérﬁsaaQSﬁcﬁwﬁﬁ{ FIG!3B aéfdéﬁwm)dmﬁimof
t he defect managenent area upon initialization. The size of a spare

area for def etbe supplajeemiaty marelﬁea |tmtl r;aScaiteaaiyd:m lmanbrs-eplan:ed Hysh ow.
When tp(z 64Kg¥te buffer i s use rhe E Bﬁmm si ze of gare ar ea, t hat
can be'Ql | oc HUYFPHE AR QUP:HTQC? BgaterSUPRISTBRMAD, ﬁaﬁf&t% ag. SHOWHitn s ze

of spare arearfg, [355$ﬁ’u§tn%?bé (588GoPliNgar- repfacénﬁen‘t’\hAlkot Bécé?dﬁ?yfd%féﬁffhfs?r s

used, the maxi mim size of a spare area that can be all ocated can

cal cul at ed by(SDig) endtiesforrycaorspandingdefective bioek storeddn asjefeet ar ea =
4096-[ 512 ] 256- 3 tion and 2 e £s a

maxi mum i nt eg’@%n%‘?@ﬁ?’ﬁ%@ 'Hg?t@@%e anggfo he e8R 06&%1‘59 St[ﬂleeﬂ KSer of
PDL entries, mngt A(od Handedts 4942 paRich T 1REBPhre 4RB6WhicPMS)skighed &R {1 Pl e
of 2 in which the size of a spare area required to process the Xi mum
nunber 1bf defmitusadswmlcamsparmwlsr keing iseguentiallycisesk ia)detevmmdttné:mu mber

gr Zgrg;ra;ysggé gch:g& e, eeé"ﬂﬁe ';S[merluathés Ea'tg%}oéesésloee?ectg 512 Here) the

supplementary spare area are erased. Thus, a normal block used for linear
replacement can be misdetermined as a defect, and thus, when formatting is
performed later, a non-defective portion can be registered as a defect.

20 Therefore, SDL entry information with respect to a linearly-replaced defective
block within the supplementary spare area is not changed, and the
corresponding defective block must not be used to linearly replace a defect
within a user area.

In disc recording and/or reproducing apparatuses, information on a

25 disc is initially read by a temporary storage area such as a semiconductor
memory, that is, a buffer, in order to immediately use defect management
information. It is prescribed in the DVD-RAM standard version 1.0 that a
32Kbyte-size buffer is used. 32 Kbytes correspond to information for 16
sectors, and PDL and SDL for defect management information are stored in

30 the buffer in units of sectors. Thus, the minimum number of PDL entries
stored in the buffer is for one sector, and the maximum number of PDL



shown in ECC bl ocks. 256 (=Ssa) denotes the size of a spare area required
to process SDL entries for one sector. a nmaxi mum spare area recomended by
FIGS. 4A and 4B is about 4% 10 | arger than that an actually-required spare
area. The sizes of the recommended spare area are determned in
consideration of defects generated in a spare area) and are expressed in
mul-tiples of 2) so that calculation of the size of a spare area is
sifiplified. The renai nder obtained by suﬁ%racting the size of a spare area
15 all ocated upon initjalization fromthe maxi mum size of a recomended

spare area, PBURSHPRLIN the buiescarespend o thiedgnaximugypreven ehentriesar e area
that can be fld 067G UntrALAIRH orf forsHPBLABRY FNeaPAM Foddddu fiffhdBpEasS! | Y
supp ntary spare area is allo

al |l ocated during use of a disc. ene ted or
the size of fhe ettrissippthen8bl arcguppanarea eemaimnitg after PDL extides afestopsd t hat

a primary spar | | ocat ed on initializatjon is conpletel sed and
nopo!t heryspgf%ﬁﬁ%@?i . egrgqc:{i@\uggglmlﬁ%@ééggggﬁbgé%ﬁtvﬁgh g‘ﬁ&%@u%ﬁ%a i s
conpl etel v _updiinghfh 8 rinffiuiordfte sotdr to ¥ axiifin of 153epidis anl v Tikely to

be continuously génerated. Therefore, It I's nore preferable that a
suppl enent ary spaHengeethe maginiwn allbwablecsizevof alspard areadfa Erimanypdperent ar y

i i wh || t, of. i , f
oranpl o, uheRTeA £ & SURFICTENEEY SERGRISALE HElRTINeG DG e O Bular andr ea | s
used, than t{d ngm apef melérgﬁd%@?ﬁéﬁtfg G0 ﬁwiﬁéllz%%h%‘i‘gaéiéér%?@ al gocat ed

spare area is conpletely use ase, a renminder state fla
r epr esent i ngsinice aldefeetcann prolrably be geparated eseniirs theespareaied can egliraat e t hat

a predeterm ned anou r nore of the spare area, has been used, rather than
" ehr edBnt 1 no SoRSARRIOL fia BRsShIR RPGITEN DagHREePda has beon conpl ot el y

used or the spare|ffiRAoriseht int8iifion) 6OR0ME bRfeP izt CalGioRAdegl o2 Ul

flag. A flag indicating whether a supplenentary spare area s been
al | ocat ed whinfoanaticrdassoaiated vitmdefectsdraving a side ofl 80 gectors garsbausedr ea has
been used,

i | i d. hi, f . i . b f d
e oot nter (o BaRBIatSl Brhesss horbAELE naber ohantbon 610 PaBiesctar A5y the
Tt at f th i 1 j ]
Tanl 6 3 angSPEorE thabEd Boecitdld tn HEPOD Ricfthe Ha Rk pbD Bt oftried ! N9
val uedtat e00(38Iuémtriesefor 1ansmetarspthad camiveyrespried intke S ns01 ba

det i d t of i , d

Clppl enent ary <pafiboiabrtey g sstle Bad a3 Sua bt a&RRa R B o o
primary spar E{cﬂde%@ dRaRahf ABfettSds caﬁ%eareéamdqggrrg% aéﬁcflﬁﬁir%géﬁthas been

al | ocatedll e primary spare area has been ¢ ete ag (which
can be ref er irddrmaticasareanacoodding 16 dtee siantiardrain amembodmentpyditeepneseny spare

Shown | n't hehienign; 16 ras Rrefrablie A SR aPats Hredeha i Redecatsl °° *°

20 during initialization of a disc and during use of the disc are proposed with
respect to a case in which a buffer for defect management is of 32 Kbytes
and a case in which a buffer for defect management is of 64 Kbytes.

If the size of a spare area that can be allocated is restricted so as to

have a predetermined amount of increment, a calculation expression for

25 calculating a required amount of spare area can be greatly simplified as
described later. In consideration of this merit, a spare area for slipping
replacement for managing primary defects is calculated by dividing PDL
entries in units of sectors. 512 PDL entries correspond to one sector, and the
amount of a spare area for processing 512 PDL entries corresponds to 32

30 ECC blocks. One ECC block has 16 data sectors.



. 25 (Tabl e 2) flag val uestateOOba sufficient anount of supplenmentary spare
area renains. 13 01 ba predeterm ned anount or nore of suppl enentary
spare area has been used. 10bno correspondi ng statell bt he suppl enentary
spare area has been conpletely used Here, the flag of Table 2 can indicate
the necessity that the size of the 5 supgienentary spare area nust be

I ncreased by sinply representing the state in which a predeterm ned anpunt

pare area is ent LTgRa a4 a0k FARISESHNERE S e o Hhot Hed WhF TG °'
suppl enent ar gizepsirthe dutfar id S Kbplaseand84 RKoys, Féspellitdly C aheSirBPENURR
changed to "00b". Therefore, contrast with the remainder state fl ag

10
for a prinarinepeh ef BIG@S, 44 ﬁ@hqr‘&r%ﬁnﬁﬁéﬂnt§ﬁ|%ﬁ aumpgg of BPLeerdties| andthear y
h at E N f i1l ust '
et hod of - al Paed SoltiEereR sFdws hemBahBrumBeFarSb, e i G,

enbodi Bent obetprecessericwithirespsdtito the Ramber ofithet corféspon@ingfPDEfeRtttiéy/ e

sector detected durin? certification for 15 checking the existence or

absence of déhediumesalssinghehisghcelemmdenrptedhe sinigyn sizestof sprreareass

ski pped wi t hQut | | t | . , t he

| ogi cal sect%a%rﬁﬁ%eg%%gg%d ﬁv?/g%&‘:om%@dag%lgﬁégd&? ?ﬁ%%%%%) gdétqev sector is
provided to hidhageniers editrigs folifedtveppreidreof ohelseetoted alidéatéd s ThRer i S
stored in a PDL, in step S101. 20 Next, the required anount of spare area

Ls cal cul at el the BYRIPUR size Afspags aras that Gar kedliocatedisthesummf @lht ries i s
t 3072 , 1.0j ' ' |1
opar e 10 oas PBA e reblifedldbras i POL hiI8EURNY Stk fedlifdla Mo

to process SprocwssitheSDloentriee feresh@sectond t hus becones 480 ECC bl ocks. |f

a 32 Kbyte buffer_is used, 25 and the increnent between necessary spare
areas is 32 bl ockdhenexbcelgmmshrwsthsoninimum $ize ohspaleareas raguired tyuat i on

2 o Do L BB BB TR MBS BeRra e B Td B Lo,
step S103. | bub&siufinzf thé fodireh e6lLRA Showadthe raadmunt sizé2f required spare
15 areas in blocks, the second subcolumn shows the minimum size of required
spare areas in mega bytes (MB), and the third subcolumn shows the
minimum size of required spare areas as a percentage (%) of the entire
capacity. The next column shows the total number of defect entries that can
be processed. The last column shows the maximum amount of a spare area
20 recommended by the present invention, that is, the amount of spare area
simplified in consideration of an appropriate amount of supplementary spare
area to facilitate calculation of the amount of the spare area and replace
defects generated in the spare area. In the last column, the first and second
subcolumns show the maximum size of recommended spare areas in blocks
25 and the percentage of the spare area to the total recording capacity of a disc,
respectively, when the increment between required spare areas is set to be
32 blocks, The third and fourth subcolumns show the maximum size of
recommended spare areas in blocks and the percentage of the spare area
with respect to the total recording capacity of a disc, respectively, when the

30 increment between required spare areas is set to be 48 blocks,



- 14 ECC bl ocks, a maxi num of 224 ECC bl ocks are used to process the PDL
entries, and the renmaining blocks are used to process the SDL entries.
After the primary spare area is allocated, a remainder state flag for the
primary spare area is set to an initial state "00", in step S104. The
maxi mum si ze of a 5 supplenentary spare area is cal cul ated by subtracting
the size of the primary spare area, aIIogSted in step S103, fromthe
mexi mum si ze of the spare area cal cul ated”in step S102, in step S105. For

Can e tal cul ot ot SR LK i MBETEOAZRP ISR s Naed: H1Saeete bRt mary
spare area frc?ﬁ‘ttﬁegn%%o c?ﬁ%calpﬁé‘fé%ﬁm%abaﬁleﬁfi%féé-ﬁé%weEé@ﬁlﬁt%@{(or”at' on

on the size o suppl ementary spare-area s) and
i nformati on @mnocdssede s ttemursben ef primaryalefegipl(BBDbrerdrigs)spareasascthe ar e

i al 1 zat i GRS OB i sBoondard epecls fuetoag He elocsSheT tefanenane

i Il ustrating tRe p@%&é?@a@é_ oP{HedB R isParcdaiePinb6 dBBfcsksS AMiEREAS tha tRe
information on the remai nder state of a primary spare area, according to an

embodi ment ofstateef @ dise becomee naree as Ahel sumber ohpricvary defestieinaseasesyhet her
a renni nder state flag f.or th r i, mar are.are et during initialization
isin a stat é!"h'%ﬂ‘e‘?urfr%%ﬁ%“f@é?ﬁ §ﬁﬁ¥'ﬁ%ﬁ dgfﬁﬁ[%ﬁﬁéénﬂ?%mﬁa@ﬂe%l nost used
and a suppl enent arjy ﬁwi@rﬁ?@blbﬁérﬁﬁﬁ‘rﬂwagaﬂdﬂ@t@zthé Bre%e?ii’(ijﬁ%%on'f the

i'sS no, er de e

answer to the step S20 anot termnation 1s made as to whet her
a suppl enent aegompendsasiyg a $4tKbybe baffen cht this case, st mpxiBRO2 nuiber of i s

det i ned i t S2 t.h | | ti f. I t i
roqul T, hEeEPBRay IaTREIS TR b rereyoes it & SB0cs FaaTacEmard ke can best op
S203. That i $onidiStelPpio¥eBsad reyartileds SFHY RIMABEROYpIRaR &R, 14185, han be

all ocated, and the mas gl mum si ze of a suppl enentary spaﬁe area that nust be
al | ocat ed, aramaurdcif sparerareastarcbe keplirelatively eonstantrfyors ghoat 2786 ta B%. nust

be all d, by. . ! i ned i . 30
The exi stence of A PEERENLRFeIGLARSiEIoR R I BV Spats e Bt SBIRGtr oo
of a logical fhadgyethat is paritify'divcated %nﬁ@ﬂatiéﬁ abéor@ﬁ{g%r{hé%agﬁet her

15 enough enpty space exists, “in step enough enpt’y space exists at
the reth of tpusposmotthe dist or theestatenofdhe wisorandaa supplamentary space atdanear

repl acenent, ,of ,a predeterm.ned.size, is allocated starting fromth

onr st por s BlOeAteq der uiaization wie Be Sz 00NG sraso area S RgIRGIe.
infornmation f I i iHader state
tlag for +he Scotdifal, BHERRESIbAEINCHREY SERFE Arad ifist bo allfcdBELRLCT Lo he
i nformati on @maurd of iazsupplembrtasy spdreraraa dngt carabe alocated snusbdet ed, in step
S207. Then, th rocess Jis cong] uded, When,an area that has al.ready, been
linearly rep!cég“é@atleg 'gla\dﬁé'a?eed é@t '?h'g'_es‘mﬁ’ﬂeéﬂ%ﬁ?&f §p§r8aqrga§@g6pq %‘?e/'!yi near
repl aggyrent ighoghtRl thPreedhding %éisifz@%f'avshd%rﬁénwr% bttaﬁretésr@aw@u%@m@t ary

spare area is not used for ITnear replacement, an e SDL entries nust be
kept wit hout atlbeatgsl)inasdigesiefintion siistuse (BDS) of the defert anagemeniarea

sufficient a of cont.ipuous enpty area does not exist at the rear
portion of tR@*%gPBQP llﬁlil?@wilp@a in step S205, enpty areas are rearranged
15 in step S208. TR siz8 oflalspiahd Bdd fon defedthithaiemicht taAHesimphsuf f i ci ent

amount of continuous enpty area exists, in step S209. If there’is a
suf fici ent arcaloulatetl asodesanibed bedowpt YWherethe G4ioyde buffep Bougest; the | ocati ng a

suppl epentary spare area.i s again rfaormed. Jf the ampunt K of .cqnti,nuous
enpty 2? ea ié“?’ﬁg‘b‘m spdfa ﬁfg?\aé?‘?@}atf’ﬁg‘aeeﬂhpﬁ el e&?'q'{l@earwttﬁear eas,
a 20 nessage ¢, . .y spare area cannot be allocated" is displayed,
in step 8210.foﬁﬁlﬁ§%cﬁj§%¥r‘]§%ess is concluded. FIG 8 is a flowhart
illustrating a nethod of allocatingg supplenmentary spare area using

i nformation oiximbm sieewfmelrire sired e [Of2gx3Rpa0eBBIs.a(4) spare area, according
to an enbodi nent of the present 25 &Zention. A deternination is made as to
whet her a remai nder state flag for a supplenmentary spare area for replacing
secondary defects generated during use of a disc is in a state "01" in

whi ch the suppl emdihanthe B2Kbyter lmdfends ubed thalnmasmunsside of A spaep assDl. | f
nost of the suppl enentary spare are a een used, . anot her determ nation
is nmade as tdh%n‘"érh ?aﬁﬁétﬁgﬁaﬁ@%ﬁﬁ\@%h éﬁﬁW@%’?gﬁatf@ 0 be
allocated, in step S302. If it is determned in step S302 that all ocation
of another supplenentary spare area is required, 16



+the - size of the supplenentary spare area is checked, in step S303. That is,
t he maxi num si ze of a supplenentary spare area that can be allocated, and
the size of a supplenentary spare area that mnmust be allocated, are checked.
The size of the supplenentary spare area.that nust be allocated, can be set
5 by a user, or can be a predeterm ned increnent. The existence of a
sufficient anount of continuous enpty quce a the rear of a logical file
area is checked, in step S304. Then, i'd det erni ned whet her the enpty
space exists, in step S305. If enough enpty space exists at the rear of the
logical file area, a supplenmentary spgfg area for linear 10 replacenent, of
a predeternindﬂ"éﬂ%ﬁpfﬁﬁa&?Bﬁ%hféégﬁt ht[266082% hé2) ear nost portion of
the logical file area, in step S306. an area that has already been
linearly replaced is allocated as the supplenentary spare area for |inear
repl acenent in step S306, a defective block within the supplenentary spare
area is not used for_ linear replacengy, and the SDL entries nmust be kept
15 wi t hout change,in&Augtiopsilirngd abolrggaef denotag axmarmam Mtegenwhichhe st ep
S306, managenent information for the ppl ementary spare area, that is, a
remai nder state flag for the supplenmentary spare area, is initialized back
to "00", and the size of the allocated supplenentary spare area i s updated)
in step S307. Then, the progess is concluded. 20 If a sufficient anmount of

continuous emgyas 9 L @X St s i i cal
file area in st epﬁé%g(g;gggrrp@_z_ar éggma%nitgiﬁe:%néggﬁf @?léghgg%ga hgﬂen, a

determnation is nade as to whether a sufficient anount of continuous enpty
area exists, in step S309. If there is a sufficient anmount of conti nuous

206 i per or AA=INGT PRiCate AR INGEPEDh: 10U (Swewbyh BLRIS &1 2 whicranen:
cpare area canroe fePar Al relinhd fo pRGStedhS i fTREANG orficlB g o Y
ot or mat 3nc?ﬁrﬁé’”ﬁ‘e““?r?“f"éf@ﬁ'?@““%m‘@?’EZ?Zﬁ?‘Lmi‘ﬁ’mpﬁfiﬁe?’rﬁ“:r y
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mnaged. so CHAMTIECEBIBEKs, 2258 E55.5) denbles PR izapla Spafe fisal Ruitpd

al | ocat ed andoprocessdSDBlendries for bhe seckarent i nventi on, defective bl ocks
within the supplenentary spare area are not r epl acerm)ﬂ ,
XH&% ° 18

used | | near r¢
T SDL b ent T oo MG SREre BPA tEoOTIRIIRE PR S5 A ABAAEL FattcL 45
What i cCl ai i S ' s TRRYARSY) | 4 ' July 2002 5
1. A defect prg gézrpr%ﬁrﬁrtr?tnﬁé;%u%&% ?fgg s:b'ég%ra |r'lghg§11§ %rg 0r}(s,!ﬂ)erloduci ng
appar at us f orreeomaEndadrspane dreararendétednimgdan wonsiaeyatimesfedefeets al | ocat ed

upon initialization and a supplenentary spare area al| ocagtabl e and/ or
R panded. af t GONEHIBHNE SHATS PN A PRTRbPL B LRIERE! 2 60dNBboat | ng t he

primary spar &L faidHonoize 8t & 2phiFreai8Simplified.
The remainder obtained by subtracting the size of a spare area
15 allocated upon initialization from the maximum size of a recommended spare
area, is recorded in a DDS as the size of a supplementary spare area that
can be allocated, whereby the supplementary spare area can be easily
allocated during use of a disc.
A supplementary spare area is allocated or the size of the
20 supplementary spare area must be increased, in case that a primary spare
area allocated upon initialization is completely used and no other spare areas
exist or the case when a supplementary spare area is completely used.
When a disc is actually used, defects are highly likely to be continuously

generated. Therefore, it is more preferable that a supplementary spare area



- al lecating andl or expandi ng the suppl enentary spare area after
initialization, wherein defective sectors in the supplenentary spare area
and correspondi ng repl acenent sectors which have already been 15 registered
i n-a secondary defect list (SDL), shall not be used as spare sectors. 2.
The defect managenent nethod of Claim1l, such that when an area that has

al ready been linearly replaced after the initialization is 20 allocated as
t he suppl enentary spare area, defective ﬂpocks wi thin the suppl enentary

wh | d | | d t df
P 1 ool b ot o RS 3Bk o Surn OBBMaN B RGTRa i€ Ineranted WBeRa
respect to tgﬁg%@gg%@éﬁﬁs@em Qﬁs%%&gﬁ\%@w&\ éb@ﬂaﬁ{ﬁwgelérs&#anged-

3. The net ho erein the supplenentary spare area
al | ocat ed i n tdogksg@main or PO efmspaaeareq;lsfusad dsharetlnat paaupptemenitasy | ogi cal

brecal | ocar e et BlesARCaachSer the @liBeasienite arta Reagubisll Shetnod of o
di sc regording an(M%slﬁséeﬁrr&ﬂéﬁidégsﬁ\‘?@ﬂégtréﬁrés@htlg? [IRCQEGHeRDITRE M8

including a primary spare area allocated upon initialization and a
suppl enent ar \spapa ateaisgequired dainditate dnal/ opresetermieed afrosnt oninaralof tae i on,

h hod ' d l. h
hrea to rep S08r Brehas oSt eediatisr “ﬁb@ﬁf'@é‘r‘eé'ap i Stk aRst IwnGs: g
sl i ppi ng rep'tﬁégggma@%éé)bé@fpb@ﬁ@e‘ia rdftﬁ’é’%ﬁér‘esar%% filGeRfhifkd!dsNg the

use of the disc Ing I'inear repla ter the initi |zat|on and

al | ocat i ng dumiangexisting.sparefared éultiilag , Atflag |ed|pat|regrmmemgr spuppementary o
replac%bthe secondary, def ects er.at.ed dur| ase of the 20 disc in

excess'bf t hGPAGAIGHNEF eeﬁ'@ﬁ'ﬁﬁﬁ dl"Yh%pEﬁ W”@ Aout os mateiithe o ¢ he
primary spar @& spardarda'hby bR tised, is also required. In this case, a flag

(which can be referred to as remainder state information for a primary spare
area) representing the state of the primary spare area has such states as
shown in the following Table 1, and has a structure shown in FIG. 5A.

15 (Table 1)
flag value state
00b a sufficient amount of primary spare area remains
01b a predetermined amount or more of primary spare area has
been used, and no supplementary spare area is allocated
10b a predetermined amount or more of primary spare area has
been used, and a supplementary spare area has been allocated
20 11b the primary spare area has been completely used

A flag (which can be referred to as remainder state information for a
supplementary spare area) representing the state of the supplementary spare
area has states as shown in the following Table 2, and has a structure shown
in FIG. 5B.

25 (Table 2)

flag value state

00b a sufficient amount of supplementary spare area remains.




. 20 5. The defect managenent nethod of C aim4,

al l ocati ng,

further conpri sing:

subsequent to the allocating of the supplenentary spare area,

an_anot her supplenentary spare area to replace the secondary defects
generated during the use of the disc in excess of 5 those which are
storable in the supplenentary spare area, prior to the supplenentary spare
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value "01b" of the flag can simply be changed to "00b". Therefore, in
10 contrast with the remainder state flag for a primary spare area, the remainder
state flag for a supplementary spare area has only three states.

FIG. 6 is a flowchart illustrating a method of allocating a spare area
upon initialization, according to an embodiment of the present invention.
Referring to FIG. 6, a defective sector detected during certification for
16 checking the existence or absence of defects on a disc while the disc is being
initialized, is skipped without being supplied with a logical sector number, and
the logical sector number which was to be assigned to the defective sector is
provided to the next sector, and the position of the defective sector is stored
in a PDL, in step S101.

20 Next, the required amount of spare area is calculated in step S102.

For example, when the number of PDL entries is between 3072 and 3583, the
minimum size of a spare area is the sum of all spare areas required to
process the PDL entries and a spare area required to process SDL entries for
one sector, and thus becomes 480 ECC blocks. If a 32 Kbyte buffer is used,
25 and the increment between necessary spare areas is 32 blocks, 2752 ECC
blocks obtained by calculation using Equation 2 can be allocated as the
maximum size of spare area.

When the required amount of spare area is calculated, a primary spare

area is allocated, in step S103. [f the size of the primary spare area is 512



- suppl ementary spare area is allocated in a forward direction starting 10
fromthe rear portion of a logical file area. 9. The defect managenent
met hod of Claim6, wherein an additional supplenentary spare area is
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witerein the remai nder state information f"o‘{mt he primary spare area

| ectively indicat whet h ficCl t of, th '
20, rommi ns. urlRGECIPE I A TTHED Sh e HhC Piod® 0 saudd Srobessana i of o
primary spar€yiifigd A tERImAARG Hocks sre 18R @fﬁaﬁgéé’th;ég,%ﬁ.eﬂiﬁé’s. haeibeen

al located, at least the predeterm ned amount of t primary spare area
has been usedherpfinnany spare lacerist allogatgsh aaremainderastatedfiay forithe ptisdry and t he

i has_b ol et el y Lsed. The, def
et hod” of Gl <SHTS 2rAA L Pt IOTaNEN Biat 0 s ptBriS0d nEos roipHm i of 8
suppl engnt ar s iiéRedlat spérd &éaGscarkuiited b%bé%traaiﬁ@thel&zeﬂméigﬁﬁﬁ?y _

managenent net hod of Claim 10) wherein the renmai nder state inforndtion
for the prinespare@iee, allasatedin step SH03dfrom theanaximum aige of 3he Sharevarfeact

Cur el ent copNaReLnatae s 10elt 98P OB H o e 8 MR S atihe oy ca
at 2n end O Supenelar) sbaraed, OAOEIE RIS e 56 caheidtpleTent ar y

spare area; rangi ng ty aréeas o sc to nmake a new continuous
enpty area atsubiteacting &2 EGE blogiscofl theidllocated:prinharnyrsparie beeanfront 2762 i s nade

e oy < SBLeaRA NP, ARk eR, JAorEaoh b B b dbecat o the
continuous engiphlghBatdrp Sparesariehl (8l 2NP240PET blocks) and information on the

remainder state of the supplementary spare area, are recorded at
predetermined positions in a DDS or DMA area, and initialization is
concluded, in step S106.

15 FIG. 7 is a flowchart illustrating a method of allocating a
supplementary spare area using information on the remainder state of a
primary spare area, according to an embodiment of the present invention. A
determination is made as to whether a remainder state flag for the primary
spare area set during initialization is in a state "01" in which the primary

20 spare area has been almost used and a supplementary spare area has been
allocated, in step S201. If the answer to the step S201 is no, another
determination is made as to whether a supplementary spare area is to be
allocated, in step S202. If it is determined in step S202 that allocation of a
supplementary spare area is required, the size of the supplementary spare

25 area is checked, in step S203. That is, the maximum size of a supplementary
spare area that can be allocated, and the maximum size of a supplementary
spare area that must be allocated, are checked. The size of the
supplementary spare area that must be allocated, can be set by a user, or
can be a predetermined increment.

30 The existence of a sufficient amount of continuous empty space at the
rear of a logical file area is checked, in step S204. It is determined whether



. of space for the supplenmentary spare area. 23 14. The defect nanagenent
nmet hod of Claim 13, further conprising: informng the user that the

suppl ementary spare area cannot be 5 allocated if the new continuous enpty
area does not have the sufficient anmount of space for the supplenentary
spare area. 15. The defect nmanagenent nethod of Claim6, further
conprising: storing a maxi mum suppl enent &y spare area size in a defect 10
managenent area or a disc definition structure area of the disc during
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repl acenent éﬁw%"qc@t?‘i 5 4Q supplsmentsry @9%& geeayfon dipgactepirgamgntis step
10 S206, a defective block within the supplementary spare area is not used for

linear replacement, and the SDL entries must be kept without change, as
described above referring to FIG. 3.
If a sufficient amount of continuous empty area does not exist at the
rear portion of the logical file area in step S205, empty areas are rearranged
16 in step S208. Then, a determination is made as to whether a sufficient
amount of continuous empty area exists, in step S209. If there is a sufficient
amount of continuous empty area, the step S206 for allocating a
supplementary spare area is again performed. If the amount of continuous
empty area is insufficient even after the rearrangement of the empty areas, a
20 message "a supplementary spare area cannot be allocated" is displayed, in
step S$210. Then, the process is concluded.
FIG. 8 is a flowchart illustrating a method of allocating a
supplementary spare area using information on the remainder state of a
supplementary spare area, according to an embodiment of the present
25 invention. A determination is made as to whether a remainder state flag for a
supplementary spare area for replacing secondary defects generated during
use of a disc is in a state "01" in which the supplementary spare area has
been almost used, in step S301. If most of the supplementary spare area has
been used, another determination is made as to whether another
30 supplementary spare area is to be allocated, in step S302. If it is determined
in step S302 that allocation of another supplementary spare area is required,



+ 10 the disc using |inear replacenent after the initialization; and
allocating, during the use of the disc, a supplenentary spare area to

repl ace the suppl enentary defects generated during the use of the disc in
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empty area is insufficient even after the rearrangement of the empty areas, a
message "a supplementary spare area cannot be allocated" is displayed, in
step S310. Then, the process is concluded.
As described above, in the present invention, information on the sizes
30 of a primary spare area and a supplementary spare area can be calculated

by a simple numerical expression, and information on the remainder states of
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5 . A defect management method of a disc recording and/or

reproducing apparatus for a recording medium including a primary
spare area allocated upon initialization and a supplementary spare
area allocatable and/or expanded after the initialization, the method
comprising:

10 allocating the primary spare area upon initialization; and

allocating and/or expanding the supplementary spare area after

initialization,
wherein defective sectors in the supplementary spare area and
corresponding replacement sectors which have already been

15 registered in a secondary defect list (SDL), shall not be used as spare

sectors.

2. The defect management method of Claim 1, such that when an

area that has already been linearly replaced after the initialization is
20 allocated as the supplementary spare area, defective blocks within the

supplementary spare area which have already been linearly replaced

are not used for linear replacement, and secondary defect list (SDL)
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5 s allocated in a predetermined size starting from a rear portion of a
logical file area of the disc, and linearly replaced by the primary spare

area or a pre-allocated supplementary spare area.

4, A defect management method of a disc recording and/or
10 reproducing apparatus for a recording medium including a primary
spare area allocated upon initialization and a supplementary spare
area allocatable and/or expanded after initialization, the method
comprising:
allocating, during initialization, the primary spare area to replace
15 primary defects generated during initialization using slipping
replacement and to replace secondary defects generated during the
use of the disc using linear replacement after the initialization, and
allocating during the use of the disc, the supplementary spare
area to replace the secondary defects generated during the use of the
20 disc in excess of those which are storable in the primary spare area,

prior to the primary spare area being fully used.
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6. A defect management method of a disc, the disc having a
primary spare area allocated during initialization of the disc, a
10 supplementary spare area allocated during the use of the disc,
remainder state information for the primary spare area, and remainder
state information for the supplementary spare area, the method
comprising:
allocating the supplementary spare area if the remainder state
15 information for the primary spare area indicates that a predetermined
amount of the primary spare area is used, prior to the primary spare
area being full; and
determining an amount of an unused portion of the
supplementary spare area remaining after allocation and use of the
20 supplementary spare area;
setting the remainder state information for the supplementary

spare area to selectively indicate whether a sufficient amount of the
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supplementary spare area has been completely used.

5 7. The defect management method of Claim 6, wherein a

predetermined amount of supplementary spare area is allocated.

8. The defect management method of Claim 6, wherein the
supplementary spare area is allocated in a forward direction starting

10 from the rear portion of a logical file area.

9. The defect management method of Claim 6, wherein an
additional supplementary spare area is allocated if the remainder state
information for the supplementary spare area does not indicate that a

15  sufficient amount of the supplementary spare area remains unused.

10. The defect management method of Claim 6, wherein the
remainder state information for the primary spare area selectively
indicates whether a sufficient amount of the primary spare area

20 remains unused to manage defects, at least a predetermined amount
of the primary spare area has been used and no supplementary spare

area has been allocated, at least the predetermined amount of the
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has been allocated, and the primary spare area has been completely

used.

5 11. The defect management method of Claim 6, wherein the
remainder state information for the supplementary spare area is

indicated by a 2-bit flag.

12. The defect management method of Claim 10, wherein the
10 remainder state information for the primary spare area is indicated by a

2-bit flag.

13. The defect management method of Claim 6, further comprising:
determining whether a sufficient continuous empty area exists
15 for the supplementary spare area at an end of a logical file area prior to
allocating the supplementary spare area;
rearranging empty areas of the disc to make a new continuous
empty area at the end of the logical file area if the determination is
made that sufficient continuous empty area does not exist; and
20 allocating the supplementary spare area in the new continuous
empty area if the new continuous empty area has a sufficient amount

of space for the supplementary spare area.
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14. The defect management method of Claim 13, further
comprising:
informing the user that the supplementary spare area cannot be
5 allocated if the new continuous empty area does not have the sufficient

amount of space for the supplementary spare area.

15.  The defect management method of Claim 6, further comprising:
storing a maximum supplementary spare area size in a defect
10 management area or a disc definition structure area of the disc during

initialization.

16. A defect management method of a disc recording and/or
reproducing apparatus for a disc having a primary spare area allocated
15  to replace primary defects generated during initialization using slipping
replacement, and a supplementary spare area allocated to replace
secondary defects generated after initialization using linear
replacement, the method comprising:
allocating the supplementary spare area using an area of the
20 disc that has already been linearly replaced;
wherein defective blocks within the supplementary spare area

which have already been linearly replaced are not used for linear
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5 17. A defect management method of a disc recording and/or

reproducing apparatus for a disc, the method comprising:

allocating, during initialization, a primary spare area to replace
primary defects generated during initialization using slipping
replacement and to replace secondary defects generated during use of

10 the disc using linear replacement after the initialization; and

allocating, during the use of the disc, a supplementary spare
area to replace the supplementary defects generated during the use of
the disc in excess of those which are storable in the primary spare
area, prior to the primary spare area being fully used.

15



