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1 RECORDI NG MEDI UM HAVI NG SPARE AREA FOR DEFECT
MANAGEMENT AND | NFORMATI ON ON DEFECT MANAGEMENT, AND
METHOD OF ALLOCATI NG SPARE AREA AND METHOD OF MANAG NG
DEFECTS 5 BACKGROUND OF THE INVENTION 1. Field of the
I nvention The present invention relates to the field
of optical recording nedia, and nore particularly, to
a disc having information on the sizes of allocated
spare areas and the remaining Anounts thereof, in

whi ch an appropriate 10 anount of spare area is

al l ocated upon initialization, and a suppl enentary

spare ar ¢gECORBING WEMGM LA GXHRE ﬂg% @F&FF%‘?CT

insufficient while belng use
i ni t VANAGEMENT ANBINFQRMATION maDEHaCWiIMNA@EMENT AND

are the defects of th
upATEHEAP. g6 ATTCRA TR, SPARE RN B BETétce i MANAGING
Rel ated Art 15 In recordi ngygEettpg such as general

di scs, a spare area is aIIocated once upon
initialization and no supplenentary spare area i s

all ocated during use of the disc. However, in order

to increase the efficiency of using a disc, an

appropri ate amufﬂﬂ@ﬁwﬁm_med

accpr di h Ie of the disc upon

i nitial Fg%@ Oghuﬁﬁ fgrien suppl enentary spare area is

al | ocat qhogesen?hvehtore RAktes % R 1RId RS UBAing media,

initialization is insufficient
beuﬁﬁe IEParticiaiye Fchg diss fwvmwnfoanaw csamsezeeu Hallocated

dar DVD
Spec?ggl %%t% ?%ﬁg ?or 'Tg?e yt%%&%@e 'Cgf PBRREreate
SP@B%P@Nmprmssallocatmd Qpor ehﬁﬂial%ehm ang a@ﬂ@p%ﬁ@n@aw
are areas are_al | ocat ed upon
e ok e B dieene TR e bt FietBinnt whiebeng used gifter

ar mpmeet@hmﬂmtnamzétﬁdﬁ almemoaloaandc%ﬂhgm;dawafgé% ah@he
off‘g@e are area allocated to each zone wt

hodhaiTa HAgaand therdefeqtaohine siipplosientary epare aséa. onl y
one. bi t pebirioh BPHRIAGRNEL her or not -a

corresponding 2 spare area can be used, i.e., whether
it is odepereing medissuch gl weneral dists, spspiaes area is allocated

once upon initialization and no supplementary spare area is allocated during
use of the disc. However, in order to increase the efficiency of using a disc,
an appropriate amount of spare area is allocated according to the state of the
disc upon initialization, and a supplementary spare area is allocated when
the spare area allocated upon initialization is insufficient while the disc is
being used. |

According to a digital versatile disc random access memory (DVD-
RAM) standard (DVD Specifications for Rewritable Disc, Part 1 PHYSICAL
SPECIFICATIONS) version 1.0, each zane has one spare area, so that 24
spare areas are allocated upon initialization since a disc 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-
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area flag has 24 bits of information representing

whet her or not 24 spare areas are occupied. Al so,
this full spare area flag is stored in relative byte
positions (RBP) 8 to 15 of a secondary defect |i st
(SDL) of the DVA. When a 5 bit representing a
corresponding group is "1", this represents that no
spare area renmains within the correspondi ng group,
and when the bit is "0", this2represents that a spare

area remains wWithin the correspondi ng group.
| nfOPRARTERFasPeusadat-& . dhether ihs e¢tupide dhesbidinglgch fll spare

onlateSR8g Bht 28%its ¢ RS HEREN ?%ﬁljrél‘saeenéﬁs %%%r‘ie&tqsr ﬁ@?%% FRare

whet her The spare area I's oc
harfd¢as aregeasupiedn Aldu, dhis fulsspapd arerflagriy skped i @ Ride G

A e o L2gris i (e
¢ naBEBEBIRBRPANERS bPa Skifaideh et sk il e Bre M when a
di $it reprsettirg s parespinemgh@sus RITR" 1He %ﬁr@s%t?stﬂ%t%oqlpare

bei n al m)st.@.cg ied rather than when the spare area
| < AGHATAIRS it e PoeSPORGISVasPUP. &nd iisndhe Didu Q! this
t hagprebents tiadte d ' i r ' i <
occu%i ed cannot %g%gﬁg@ﬁ%@ﬁt@t@h@g’ﬁﬁgﬁ%ﬁ@Btclnib_,
Al so, i nfermatignicacesnase acda, shénhds aomsiitutad obodiyrmettit as

t heeeX sl v ion 1.0, ,
or S L AR PR B 3 gienie Bomies, on
eatie cztbaehmgm ifists irahhi];zl?l_taisgppietﬂ@ﬂtaﬂ' §|§et@far@€ FQIE b%s

r t.ermnped ..t € S Iclent to process a efects
P a0o et BRS aalalonyt s riétorae bt Frarmppinsmentnerswocs area
t hitaliosaRmi £6ist WenaRs %Ssﬁ’@%éé’% ek gdrﬁé rodiftfrPa stlle of being

order to manage defects on a g ra
¢ e Blopash Bramiedhiathaiinen whpR §1e snarppicags ceppleteipentupied.

nme We]a) f: rLovi din | ogi.ca
CorpaRvel aTfolBhtboS R uft Sath IO s afiE Bluos
gepequpiasticanmohbe repiresearitéd by thenordf otdbit.di sc, which are
cal l ed ,pri.nar efectsy. It is prescribed in 25 the

ol o1 yBE R ARECERA 3t s plsasiceing gy the Reisting DVD-
PORAM standdrdaefitdret.0l ¥ @rededshified SRO @A A shB¥reSArbRR NY

re o?‘;gfq?tm nmust be recorded in a primary defect |ist

1 SR ZBNE HPer Bdtialiagtian, the sieaef wiiph itceiedatermimed
I eplCd i ke j (
o P RO brocts B Lo RAfBrE flndu il adeldl | |
usBanggamed mnthed ehisrappiied tua corgespeeading dide di sc,

e il oS e R LRl et e

1. disd, Istippinh eepiassntére metfiocdotkigaiy ddfedts QfRoLERIRRRAT bY

! Iigg(?igéi sector humbers to the defects, is not used for defects generated upon
initialization of the disc, which are called "primary defects”. It is prescribed in
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 a 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
called "secondary defects". It is prescribed in the existing DVD-RAM
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repl acenent nust be recorded in an SDL in a DVA on a
di sc. However, when an appropriate anmnount of spare
area is allocated according to the state of a disc
upon initialization, and a supplenentary spare 5 area
is allocated as the state of the di sc becones bad
during use of the disc, a nore effective spare area
all ocating nethod is reqU|red is prescribed in

the existing standard that in % recording and/ or

f buf f
for “AUES e ARD TLbHTHE ol Bt BrEhED R Srenllul Boer
exi splavgment mudi Mrecerdﬁi ikt SI31. mAa:DMﬁdrbmgldm a
restriction is 10 generated in that the actual nunber

of def edtQVEWRAWRETAHBPRIGREGE FIREOAEP S G If RiRCAt9R:
nuniRiordthg defhecisteloh étdlé‘(ﬁﬁbcﬁﬁn R8RSR darlda 58pIENENAR spare

the disc. Here, the defect managenment i nformation
. nc@ads altgateches Bpistatand thendise besasmes basl durirggisefof thredisc,

o Sffbc ,%u%[ e
st angﬂﬂd vertisvléosﬁgl. ,eg%lgﬁpr a etﬁpggsrﬁ G'r(%d(;rlél 1\{35@?(1 In
andhelsisting staetdaidmaginsaexacorchn@areﬁieaelteptaaiubmgmdratms of a

S h f
A EoinEipe RE6 s ok rheion Sl G Plasegoretica | »

ac ciaro@lmaﬂ@w vkittihg drea sliseas B3 Kogmst eskoingy, @%Etﬁ&t:om is
SUMMARY OF THE | NVENTI ON To sol ve the above proble

an G¥jeEted nthet therrctyal svaber phdafpets iptican bg@nar@ged becomes
Pr QuthaR Csﬁ@ ﬁ%ﬁér”& dgrstity Fﬂd? g}ih ES b QRO BIMA an thef disc.
assocl ated wmth the size the remal nl ng anou

a spare I-laare.athaldlete@amdag@nanh mﬁotm&ionzracludes Pah@nd\ﬂmh and

h n i 4 .
L 5 b8 DRI ST SBAT aR Bl e
t haj\pm&m‘mtstanwamersmnmso tRDlDfemgled frofh seetdred t@ﬂ5 é’ﬁij the
cal cul ating and all ocatin pare area
S| PBimhie Sehabangae i whidh arebons Shlides, dedatgne
I eRluAtHeR Bf POTRrHRS LIPS DMnlrsahati B HeSprb&dsRed is restracted in

initialized, and a spare area for |inear replacenent
whiaseoidanee with thaisiaa (3hbytaskoferbufies. disc. 4 Still
anot her objective of the present invention is to
provi de a nmet hod of managi ng defects in a

suppl enent ary spar 8UMMARYIOE MHEINYENT¢@Ned f or

| i near [I% oﬁ/eetﬁe above pro%!etnps(? a%lo Jcecltige g\e t'hg%rejsse%flinvention is

to provide a recording medium having information associated with the size

and the remaining amount of a spare area allocated upon 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
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.
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To achieve the first objective, the present invention
provides a 5 recording nediumcharacterized in that a
primary spare area allocated upon initialization and

a supplenmentary spare area allocated after
initialization 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

obj ective, the present inventi%n provides a 10 nethod
of allocating a spare area to manage defects in a disc
r ecor di matil! apRinerohiagve atitiernyesant invantien istth erowiddathethod

; | g™ _ . he \
of g HHaRelihg Boftlofs s SR gR asbr ol el tad or
genlétast eeplacermeny whilettheatise égt being usied.er mi ni ng t he

i i z8.. . _ar. that nust be allocated
nccordi i 19 91r. e TRE Bied T she P apbinvantio preree 15
naregerdng metiutmheharasendoig (e Sim&9RpA-ISGEY %flo?aot?d upon

apparatus; and allocating a primry spare area
sl i 'BB’#\@E’S{PQ@”QC% eagrianyi shat aicapiligeaad aitetisitiatjzatve are

M revideaShd % sl of lr@s‘i)agé a{;eﬁg aé@ ﬁéfferrﬂrnigﬁ ;Pé(ﬁﬁ? pymber of

achi eve the third objective, resen
pr Slaferds oanerafesteponinitiabgaiont net hod for a disc

recor di r I aratus, 20 having a

pri mar yﬁg)pé;dﬁgé\%rﬂé%gg{q%g’c%hge%vggg? BptseBbInyeRtARyRFOvides a
defreethed geakucating a spard agaite h‘fainé%gé 88fel®n Wdis¥recording

sl |a2@| ng repl acement , and a supplenentary spare area
al 1SR4 AGPTOHUPIEG PRRA allise KedRRIIOE étcidling Hiersters efidaterraining
| nitthé Aicigikd § ' ld i IE@IHf -Hgiﬁ, d
conpri sl,iég th%?ﬁﬁ%ﬁ:#rﬁﬁlgg?@n@%ﬁ e gﬂp_p egngﬁr? ry

s p&eaeried dyinmigitiahizaliosadetreniningdha hrasiniyn bizerof a spare area
|1 B5hc B8 1B0kia8 Stleor WAGTEY K88 BEL hue D) agks, Wi,

e suppl ementary spar e drea
| i meReggmeapbidbe dearding ahdios esproducing ARRIratuePAREABRALing 2
ang lhgg,ngL entar{esi.vvi.thl n a defect nmanagenent area.
wi CRTPOSPEEE A% 1oh&IIPRIG teplaceaept ard inear depiaeerpantrying the
BRiEfmDESER MEKANNOE 284 6f t(RBAPLNGSe5, The above
obj ectiyes and advantages of the present invention

will beltdashigye @egmﬁgp qEtivey ﬂmgsermirmgmtinn (ervidds a defect

B T TR bt e BRling B (L a8

i | P atrinary Bparstarer allocatesf toaeplany primannddfeétsdenerated

SP&lifng initialization using slipping replacement, and a supplementary spare
area alflocated 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
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
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5 area flag having SDL contents; FIG 2 is a view
illustrating the structure of a disc having a user
area, a primary spare area and a suppl enentary spare
area, according to the present invention; FIGS. 3A
and 3B are views illustrating nmethods of nmanaging a
defect 10 generated on a supplenentary spare area in
the structure of the disc shown in FIG 2; FIGS. 4A
and 4B are tables showing alldecation of a primary
spare area and a supplenmentary spare area accordi ng
to the prhesEhaveiohiastivesoand adivamtades of tezmreséntandentibe will

for ' i.SC. ordi anpd/ or
repbr%‘guci ng [i]g g%%g’ aegg'%'ééggg?iﬁg/f)gggré‘?fgerﬁgomf‘@éhemOf
r espdrreferehge toRrheattabiiechdchwiiysanevhidrews i | 1 ustrati ng
t he struyctu s of a fI%g of, remai nder state
i nfoor mat i 8n' whi SFHEETHELRE e pirectye gl asopyentionatiul spare
sparea flag bavihgSDipaagemg def ects has been used,
accor di ??thi the present. invention; FIG 6 is a

i

f1 owcha S&Vetiiysgatingdiensitucsire f potssthavinga sparaeea, a
ar egimz? Citial ) . .

et oy ererbRsh & supBlonfihiard spaieirdg ol to e prosent
f 1 GWENEPE; i | lustrating a nethod of allocating a

e PSS 3n SRESE oL TRl ol meTioas B pisrRg o dafect
enmgedemted ok subﬁleﬂfeﬁ&@ﬁtspér@\éa?@é irOfRe slt}uauFé & th8 dgsg; Rown

fIow‘l_:E_%re_,%;I illustrating a nmethod of allocating a
suﬂb tary spare area using the remai nder state

i nf or maFjem X afd 48 %F@{a%mr%ansﬁﬂchtit?r{ cgﬁe? pn&q s%iap area

to an enbodi nent of the present ~ I nventl
DESUSkEFSHPoleNEtarME P AREF ERRECHENBADIIVENEs Sptanesriiba ashamthe

a gj Yo according.to t present.
SO P ARSI R kg o S ki
suppbaratistia sy Koyhrsarar®bkbes, Tospdetivetpr y spare area is
first I t.ed defect replacenent when a disc is
initiall *?&g%“a?ﬂf; %?'ﬁ‘% Yieys d%'é@atrr&thgﬁrrhﬁtuf@ of a flag of
r ednediad@ tate THBRAtioRBINch RRRESorS B8R éfe?@é {H W9ch sBhre
slipping replacenent can also be used for Iinear
r eﬂ%ﬁ@@h@ﬁf‘?g'% getegisiasmannaispdsaeooediag tathefrmesent invention;
I near Ipal 8RS 8%bRn&ehiBShSting a method of allocating a spare area
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
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

invention include a primary spare area and a supplementary spare area.
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5 generated while the disc is being used, denotes a

spare area which is additionally allocated while a

disc is being used after it has been initialized.

That is, in the present invention as shown in FIG 2,

a primary spare area for slipping replacenent and

linear replacenent is allocated on a disc during
initialization of the disc. The slipping replacenent
performs 10 replacement in uniés of sectors, thus
increasing the efficiency of utilization of the spare

ar ea. m%@mmawp@rﬁea@au@bwsh glioeaichive defiett, redetecieny@hen a

ar e I tarts
e oha B el ahd Rhrst 565 rof QbR RoblsBime, "y
def sEre @éeeammogaﬂat SIIp:elngsreﬂlaaément dami dl$cabé tedd @A linear
Th S area st have a ni mum spare area
o creBllcBRht PR Sl i sndty Sicl iinaaty rahloing defects
appyeeratet evidisnntisofs I5¢iag eséd eRNbRS 4 4 éﬁ?@énle‘é which is

di sc

repl ects that can be generate
o s ELSSH S e, e Be Paared inil Basbeerniialized
for slipmiangs, Iiﬁﬁh%@@i@uphvé%ﬁ A€ShARIn Jhﬁét2aa$%rirg§&yj_pare

sectors as the nunber of entries registered
anoiga @f@@pmgma@@n@ﬂtandﬁmeanmlammeﬁﬂls%upcéteﬂenta&myc

ed I d
s T e e

I ogeplabemehtsnam&aofl\tmjtbﬂshﬁus RO 8RING PBARISH bﬁ!lz tion of
uf fi ci ent t?'ﬂ@r ocess.  secondary defects generate

du HASPAISATBR HRWeR's P the slpping renlagemant.idsiectiva areas are
pr Q5881 by ot 88, Iam da?a eliaFts ‘E)bﬂ%%@&‘d@@ wlegwe%c?n@rjn‘ﬁa?data

|Ie as a def ect mana or Spare
ar é§§f0f>r$9pt6§tefa'ets§efqmée @\ﬂasmmo@:eamraﬂev eﬁtfauaat.dn 0.

Th
r eglt alc:erentp 'nm%ﬁ; %S‘Eiré r?s rltng?tgn ud&%%g gr&aqréa &eggssary

aI Ifcamﬁipﬁmlgfreplabememirandreefpdamlrem’mlé aﬁfobﬁf oflswaté @Igbﬁé{t Rty
ar ea.

g q ﬁ\ §e€e ant a4 used S a yser data 3
PPNy Setretsbr R fligC whe thesdisc ishaing
dauae@r Hare, itise &hdre @%@I@r §I$p d@%o‘éﬁ%ﬂ% RIYiréP &l Radl &2
it could be | inearly repl ace primary spare
ar E8NY rsegmﬁ‘bﬁ%FP@IﬂL&mRﬂr@ﬁan@eafwstﬂfﬂddh a2l amosg digfect

begfana mgﬁﬁh%qma% shown in FIG 3A. \Wen a spare
area ich has already been linearly replaced is

i nt ende&ummetbenta@e@aa@ aeeasof predetertriviad sipay @realieeated in a

du%rwards direction from the rearmost portion of a logical file area when the
primary spare area is insufficient to process secondary defects generated
during use of the disc after initialization.

In the present invention, a direct pointing rule is also applied as a
defect management method for spare areas proposed by the DVD-RAM
standard version 1.0. Thatis, all defects must be processed by only one
replacement.

An extensible supplementary spare area alfocated for linear
replacement after initialization could have been already used as a user data
area. That is, a defective block, which is used as a user data area, is

allocated as a supplementary spare area, it could be linearly replaced by a
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repl acenent of a defect in another user area by a
defective block already 5 linearly replaced within the
suppl enentary spare area violates the direct pointing
rule. Also, in read-only discs, the process of

repl acenent is conplicated. To solve these problens,
as shown in FIG 3B, a defective block wthin the
suppl enentary spare area that has already been
linearly replaced by a 10 prifmary spare area or a
pre-al |l ocated suppl enentary spare area as shown in

FI GPIVBBTY RS arfst Oseippisewentary spamesea méynhaea@idady been

Al's ' SDL) entries for a

cor ?lé%%% %ﬁ §h§\gﬁ§§f f(%/ eé%ls%vgl?ggt%)raé%af &5 whigfa pat piready been

manbifatgieplacedisiuendedto beusdthagadupdibReh@As SurdaYea dual
be changed is that” a portion

t he L £S t no

of Eeﬁgcs‘?%%ﬂeog? ssfé‘é(iﬂ {W‘% USRS HEa by andpfagivediodisiigady
whi lireatip eerspegdwitiiinahd SuRBementa B bald '
determ ned to _be . a def eﬂgﬁve area ifbﬁéﬁe‘){%%‘%gg%? Pi?%%

us P PHGUEE edigodairard-aniyidisesathequippsse e neptagensmaise

ar egonlRagased. Thus, a normal block used for |inear
repl acenent can be m sdeterm ned as a defect, and

t hus, wHersolsrthase praplnss, gseshbaniinB1G. BB dafective biock within

no ' ion ca regi stered as a defect.

D0 i SRR E bR AP Bk SFedsh Hrerwinpadptaptaces by a

| i peimdry sparel snea dr detealibosted Qhﬂﬁéﬁnéﬁtbl? dbardBrea as shown in
su epent ar are area i s not changed, and the

co ﬁaﬁés g@n’a Hf»%mi 5? SiSeF ¥or f’b‘leé'i:wpiﬁ%tﬂeﬁgt Alse, seseddary defect list
[ i : ¢ 1 .hi rea, Jn disc
ey HHE I shodt Aihg dUe T LB Sl N uerell { on

on Managsngntarepdnystinp! e changesdd The raasanpy teySBHI 8hHES

ar ' r nor that is, a..

puf s Mo P R8T BRR AN B o TR B e o vridva Ginee and

i nhot wead while the spareparea és bdiag sbmém@flPM%cBM&b#ﬁﬁﬂg& t be

version.l. % t hixhl?a% EZKF%t e-size buffer is used. 3

Kb e LEF PEy BE PRiES dised dnprasesa defestsiras, and

PDEugrlemeblant §pare efCircrRagaat Meils. LNopham 48or §j

stored in 30 the buffer in units b? sec%r’gé]g%%ﬁjg?r i{rﬁaéar

i Fﬁpﬁqﬁﬁn}ﬁ% an bgmisgsteratined ag a defat cuhdi thug, tvehdofbifneatting is

f Oper@itthed85(cP a nddefe k QE ' D

en{)ri es stored ?n_ tﬁeggvlf%'g@géﬁgs %ﬁgg%ﬁ?sn%gﬁfﬁ%wm

nuhb@efase, Sk entes inf¢imation wWith7esst to & sinsdryclRpRiced tefactive

150 REE MRS B IS ABnGS LS e bt S der 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
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
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
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The entries of the SDL occupy an area renai ning after
PDL entries are stored in the 32Kbyte buffer, and

t hus can manage defect entries which have a size 5
rangi ng froma mni num of one sector to a maxi mum of
15 sectors. Hence, the maxi mum al |l owabl e size of a
spare area (a primary spare area + a supplenentary
spare area) is determ ned by the size of a buffer and
the nunber of PDL entries gendrated upon.
initialization of a disc. Here, since a defect can

pr GRS StBedganes huftar comenpond tlibe sEainRINANB@boROF @Ilisa

10
corf2P AL BRSSO Ho SFingfEarbtnesiies ghe EPL
t hathecantriss ofr the Gffleatcupy ah eremtdneiniag 2061 RIDE @nmefsbare stored
def %@3\” ng @ Si z of 30 sectors can be used

IS AP Bl o6 oD minaeg 1BEC: BRI GKhqvpGTsize
emram@ﬁg frbar a dfininB@THUNR)sccto § Abdsuh %? ‘1’5 ‘%@& t the
PDL and. t he rraX| mum nunber of entries 9

ent ri esHepes, the maxmyn §)’0W@f%l@ sarpf a@paaa:@paéa primanhepare
SDlgred\- %%upbfen‘?erﬁéi’fyfs E\ré &eﬁﬂs cfe?erﬁ?ﬁ’e%nt)?y tﬁé fségyotsf% tiuféglqnd

t he 64Kbé@ buffer’c rocess as nmm
be theer@wn oofifDlt aetr:eegemratmfnq:@amnailzaltmfﬁ of gaigcOHareea

ac enmhodi nent of the
pr %@ St ncgef%@ecﬁﬁ RS baq;tl %g?raﬁ?%[e}?v@?é’b ey aresy aprpxtra
sp apaew‘reaﬁortthaboﬁaﬁlebﬁféﬂt hReebe Bordfidiedi ng

tion a disc and duri use of the disc

|
e b olga B @ eyt e Risy arE0EYER kslige et camBlons dofoar T er
f Ofnf&ﬂfa@i%h AIBHSIRIBNI deted h%n@@é Sof 3% c@jg g%ﬁ P% used

whi ch a buffer for defect nana
| f ta enptedy pocassibareadmen rlumuer o’aentbes ezareommt f& 15

44510 9 O AU Rt

ca(&&;ﬂfaanitm&; ﬁ)rrmmictc&d) taanesnt bedfecsRRESN @H@Dpan be
greatly,s [ as, described | ater.

e
consi dé?‘!ﬁ? n‘g bU%e'i I§iS&t ve a & Kyde sizgy @& Gabyta buyftsr sgn
SNBE I ed
by meng efERTAs &h B fetBldedif e dSteb ARl
enffqregtien ﬁf%s@wad%t%tﬁe staselart. | Inamdernbedimantofiibe pfesent

PR SBTd PEp SRR 8920 R e 201 B

s eduringsinitielizatioGSf adhscoard! dBingrusetaitiiediss Bm\poposdwith

5 et 158 5o R e ¥ Wil B2 cBlRER panavnentis of o KBnies
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
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
ECC blocks. One ECC block has 16 data sectors.
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in each of FIGS. 4A and 4B represents the nunber of
PDL entries, and the second colum therein shows the
maxi mum nunber of SDL entries, that can 5 be
processed, with respect to the nunber of the
corresponding PDL entries. The nunerals in the third
col umm denote the m ni num si zes of spare areas, which
are expressed i n ECC bl ocks, r%qui red if a spare area

for def nagepent entries for |inear replacenent
of one SABEoIRICIA e 4eans SHAND the Size RéspArAiAR 1arethe

of sipavkthabedet B Panchbh KBRi8 e '
requ% to pr ocZ{ses' rtelﬁée%%%[yzmnﬁﬁisst%dumn

10 spare eas
wi t'Aegc] ﬁgFﬁ%r‘@a&W%&% FPRIESES the piaker af PBLSDItries Bnd dse
f orse28 r : l ni_pum si ze
of sspaﬁgégggg'sth?%gﬁis r eg tth %%ém%@?g‘w@ﬁ‘fgggp‘ggp%ﬁn@@fcan
a dUPEspuedi wih arsbect todiom dimbenof tibaeofrésiaindirgUHIBIOLMABS.
in ws  th Xi mum si ze of
r eqt@%%ﬁgégﬂg%%‘%gﬁ gggﬁ?rhd%rog% a%:e MWRUASIZSSPF spare areas,
subydittuam: edporsset reECTIHIOENS, Bdqiredfif 4 S5tb 2esh fof RS
ar(eﬁin i n ré%ﬁ? bé%(fﬂs F'I\/g‘) iand the third subcol um
shdWRARETHPHTRYHT NS 16P!acerant dPrngpsacioras alipsatesl. Fhat
et ané Famii 0 of & BId that CHARCLAdatetE 1L of ol

er of de en a

col um shows the total nunb ect ries
caifPASAIEAY et to prasesaithe RIBL enties vothsa $eee arod eydived to

_amg,y,tggesgftheas%gt@h?gegrf?raor?eosé&&omTended by the present

i nvention, ft he anmount of spare area
si npl i f Teelnéxt cobmsi sheovest the minkmua s RF epareal 8as¥ AU to

of epent a spare area to facilitate cal cul ation
ot PLotERS B BRtsBl e SonPasdhdiip defachqpmioe: Therist s
gesebadl@an imthbIeuriPasiemasfdws kit HBRrAsizs of f‘Q?]Sﬂire& BSare
first and second subcolums show the nmaxi num’si ze o?

r e BERTER 810853 19 eecardbralupinatiews e minimuhesize of required

e t of | recordin
B P M LA 2 BB SRS Fihant
betEEH M Sepupirequisishsimranemes dsa petcehiaghed%) 32tHal dvgiks ,

T RO TOB L T e
pebe pricagsedfTHasisqiien 8h@s thal hdximBrPaRburlt OF l% @Sar\?haé'ﬁa

total recaording capacity of a disc, respectively,
L HESBTERPA b e BIBpRRNVarHiq: atios e ko ek sass see

3oL e burer e uaca 3R b Sintfeutifean sparo
r ¥6A de tadilitataicalcylation of therayeurd of ther spase arsarad eplace
COILAL GhNerated in the spare area. In the last column, the first and second
subcolumns show the maximum size of recommended spare areas in blocks
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

increment between required spare areas is set to be 48 blocks,
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processed. As the nunber of primary defects (PDL
entries) increases, the actual nunber of secondary
defects that can be processed decreases, and 5 the
percentage of the total spare area al so decreases.

This nmeans that the state of a disc becones worse as
the nunber of primary defects increases, which

reduces the nunber of secondary defects that can be
managed. To solve this problemp referring to FIG 46,
the present invention recomends using a 64 Kbyte

buf f er . AhshawsindadSe 4Aawhen adaitbytemoger Bfusdl, SPEABER Y at

def n be, recorded in a defect nanagenent

ar e%tg%r%g}d%ﬁp%ﬂeqe&e@ M Go8TERPrPaY aRMIob Be camplately

nuniyecessedp rAsthe yudeie of ,Srimé’dy?défecw?’DLa&HH iﬁ’éreé&% e
from about 2. /%

areg. can be kept relatively constan
o SR PHEEST GEasRONIRVEHTPR tid e be osoaestrcsdsdreasds, ahd
a stharperwnwge‘@rthéiaﬁacgpar@&%%@&@cré&seea%lsﬁléé%’gsat&gt the

al l ocated upon initialization according to
15 58@?&6@@’%9 begpanasi werse es threnenhberef pfintanedelosts indadsas,

i r j fte
i TRk EEY R A et Rl ORI e be averagen
SPae A ea it e AL aoar oS FLE, SNE pleSERY hférion
sUpprARes Yiapa e Inds buar 1o s sasen Pirowimen nvostier oe
calsevbrdzed defectdna \J lo®hi r

eyl defecBAMANER) bd Fé@brdgla in ta*b%fe?t‘ E@n?@%ﬁ%@i %Sa canbe

spare ?rea can be easily 20 | ocate
si Z8Mretely pIRRsIsenk FRaar Jessefithe abwher ofirintay dbfects, Also, the

| : . i i fth
G PSS e e U A b P W
The si z’éh@pr%esb'awmtmngiesmm%m%ﬁﬁcfn wam\ﬁ}%@a:;w’éh afeYoP8efect
i Ul i .bel ow. the
ol ae B R, 2hates LhoE Mialrahinn asomiing (odhe pange
ar parpphabf tendiseoathb a4t efteas D ang ?' éhgg%ﬁ%‘ﬁtg}g Sbgl[% area
S ea —

folIcwvi Equation 1: iximum size o re ar
51% 9

n .on 1 .
B?@%‘%ﬂ F glitlizalion wirgethersiee @ gparelmucd rinsuificient,
USREcorbinglyTRREAWE S gry%% b 3 can b
al | ocat 2’3 can be cal%pfﬁrg%net bygr‘ﬁ%'%%gﬁf%v&ﬁe% O%aﬁg'ttﬁsn
2: ameunt|qf @ ipplendntany spercaarea that 408 Ge[alibdded X{LRbBe 32)
- ecdid) ; Wely) n 5121 denotes a maxi mum
i nt egcel?tle\g\}ﬂ'ilﬁgH%A&%ézrhr]?ct)% ‘ gl?ggé@h Iema‘gﬁazy.spar@%pa gendesasily
t helocatedery retor@blg tbetsideas,a AApPlementary spare area that can be
allocated in a disc definition structure (DDS) of the defect management area
{DMA), upon initialization.
The size of a spare area for defect management can be simply
calculated as described below. When the 64Kbyte buffer is used, the

maximum size of a spare area that can be allocated can be calculated by the
following Equation 1:

. . _ EPDL
imum size of spare area ={ 51 1%32+ 4096 bloc . ( 1)

When the 32Kbyte buffer is used, the maximum size of a spare area
that can'be aflocated can be calculated by the following Equation 2:
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32(=I'NC) indicates an increnent. 4096 (=SMM is a
multiple of 2 in which the size of a spare area
required to process the nmaxi rum nunber of defects is 5
approxi mated for sinple cal culation, when the nunber
of primary defects (the nunber of PDL entries) is

| ess than 512. Here, the size of a spare area is

shown in ECC bl ocks. 256 (=SSDL) denotes the size of a
spare area required to proce$ts SDL entries for one
sector. a maxi mum spare area recommended by FIGS. 4A
and 4B is about 4% 10 larger than that an

act UHD ISFer@fgiiare drapad @S] o8- [T(266s82es(2)f t he
recommended spare area areddéternined in consideration
of defects generated in a spare area, and are
expressed in nultiples of 2, so that calcul ation of
the siz f a spare eafy5 sinplified. The remai nder
obt ai neﬁ1 g?“%\?ﬂgaa?ﬁq g [g%]sﬁ%‘)t@ﬁ agnafave ialeger Which
all ocated upon initialization fromthe maxi num size of
a recommended spare area, is recorded in a DDS as the
size of a supplenentary spare area that can be

al | ocat ed, vvheregx the supplenentary spare area can be
ea§Ppy notexceed! eg—%ui’,i g, dareted the rlinsber oAPDL entries, and
suppl enentary sp i€ area is allocated or the size of
the 20 suppl enentary spare area nust be increased, in
case that a primary spare area allocated upon

i NBR{=ANC imticatesi an inoreplart G981, AMla ARG SF 2 FPARIE the

areas .exist or the case when a suppl enentary spare

ar 8% 958 SBALR FLRINGIYSEdo Pigrass ramasimus awmber ofdefestsis
detgrosinitad for @ ' '

genggrgt ]ed. Ther@%?_g{i ]Eigiaﬂ?@%rrt%?‘ etﬁ%?lgwg)?ggférym%%deg?ds (the
supynesrei PRy cipas)ds iassdharp512.sHaie, teatizeloba spire sséa i

of y AL r i S . Jncreased when a .
R B e P lnle® A SEB T vafis wed rueo
a ‘egiroedss Sinbetriesfor dieaekirr emai n or 90% of the spare
area i s than that a s tar spare area i s

d I
Al | ocatIBsHE} e 2] reCamBiPngaa P FApSedA S dRs sbelty%

uslather thdrmthbhirs agtas®s-reuiredBh Adere st fhE s&b89f the |
rS%resentl ng the degree of use of a spare area is
r

GPPEENERT SPRIEGeR aterdatermined Mecansisieratidnanfolefectsor
el e B o TR B B PRR R i bR 72 i Bt ca
hagglaasioncb e ezeba span avea ishsimplitece area stil |
M SR N¥he $8mainder obtained by subtracting the size of a spare area

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
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
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in an existing spare area full flag. A flag indicating
whet her a supplenentary 10 spare area has been

al | ocated when a predeterni ned anount or nore of the
primary spare area has been used, is also required. In
this case, a flag (which can be referred to as

remai nder state information for a primary spare area)
representing the state of the prinmary spare area has
such states as
has structure shown in FIG 5A 15 (Table 1) flag
val'ﬁ@ laqatedonte sizesefra $lﬁqpéﬁ?mefliﬁimﬁwar®$repn$ mreﬁseﬁarhen a

ar e dIcAmRb o%pé’rea%rgé iR %PS%W%EQSVt X cértain na number of

primary spare area

shown in the 211 owing Table 1, and

een usé

prmﬁmamrﬁm@ of theeparesarehlioosdd: thanlibht & supplementary

AR Rl P e SedaR e e

aI | ocat Bﬂthfﬂ‘bshlb réfhelnﬂét StetfiRRapRsBhfy haUcBRRbof use of a

%gsieeé ng

USG

(which can be referred’to as

Iete .used. A
OB Pt i BT o B e T pcaTRonT oy Mepantihe
ar epire &1
G poparel 186 88 b st FafioR a0 botoR el P DMK inswhich
2. themepasa arep Bay b@@mﬁm@htmwrusedmrFﬂhézspaﬁré&rea?ﬁll(rﬁaﬁm as

2 et

asré%tglraegjgtﬁgﬁ ?ﬁ{[ﬁﬂ' |ﬁél%gttir§angelitﬂgr 3 supplementary

pr ep@earad hesl bacm arkbcawd Whé€ a QreduidBliRIEA SN of Hﬁfr@ of the
has been u Ob no. correspondi ng state

B g Bred A hesrUisstiols FiiarompEnil.e Briprcssnya s
He{wehichi ben bk @Q‘e%d T@E§ ?erﬁalﬁ&f} dtdi |ﬁeﬁn?atbﬂgopgﬁﬁ§1§%%@are

that the size of

enment ar spare a

be@OR¢ FUeERNtHg ta@ ﬁiﬂt%/Ofr’féQ vpécm@ru spage erma lsasasehi statediiag h

o AT e T e e SUREH Rt BRYY e

is enl a(ﬂ'gb@ ‘dy

PET-Y

all ocating a predeterm ned anount or

At Ar s oAy e—ar-ea i he
i

re—of —stpplefent-ary—spare—ar-ea;

flag value state

00b a sufficient amount of primary spare area remains

O1b 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

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.
(Table 2)
flag value state
00b a sufficient amount of supplementary spare area remains.
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value "01 b" of the flag can sinply be changed to
"00b". Therefore, in 10 contrast with the remai nder
state flag for a primary spare area, the renainder
state flag for a supplenentary spare area has only
three states. FIG 6 is a flowhart illustrating a
nmet hod of allocating a spare area wupon
initialization, according to an enbodi nent of the
present invention. ReferringiBo FIG 6, a defective
sector.detected during certification for 15 checking

thg el st ence of Fb%"e'% R Srﬁtof‘ e%fgﬁ'.n q?r\ﬁ%rladlta% spare area

thg disc is beip |n|t|aI|z , I's sKippe
beilng suppl i ed mﬁtaﬁhb@ﬂ weficcal sector nunber, and the

| ogi sect or nunber \Nhl% T0 be assigned—tothe

deflective sect qf'q SO0 E'Q\A%t‘tﬁ the next sector, and

LBEL"IﬂﬁSl tion offhbey SIE%H 5&ERE hSs Eée%g pplg{éiyaused

Spare area is calculated in step 5102. For exanpl e,

when t hélengjhefla@bf Phlble @ iRdichi® RS h¥ESR? ﬂﬁﬁ tf?e,ngze > of the

3583, the .mninmumsize of a spare area Is t

al [SUBBleMenians sarecian Must be ingpeasedsy simply I?é}breemtmgetae
an nt r
ons Ao TPanRN 3 5 8o RAHPES SldinfbOERors b RHeT I 5P arca
Kbﬂaé been Lieed.i Whesettie s@pplamentdnespare beseiRteiatug 8
%ﬂ?ség’if ar et ar ea i S 3% bl ocks, 2752 ECC bl ocks
bt R0 RO M ERetBER SanE ApmBtR s BReasdary seare area, the
aI vatet et ast tm@ﬂag OB bR Bb 2Barfedsp a@(fo"afﬁ%ref&’éeﬁw the
ated, a primry

utresg gtgt% spare area is cal cu
P'é rasi wii the Feévq'fafé%rt%@te flag far @ primawy3spare atdee ths reeairider
t h C
e NEBIof SARBRI ity spadred b ofly el ites o pL
ent ri estIGafds atlewchatiilhistrgtitng amahcai@' alisestiricoa ppareessa

S t he are area I s
ot FoODIIEREIGR acctitifh (@ plentadiRint oF B eptmidayeption

spReterang® FIE. Seb defective sadtol @éteﬁé@tﬁarln Bertifib&tiohtiSP
m size of a b suPpI enment ary Bare area

510@. kThe’t mexi c d

i e 36‘3@‘% Qb APSRAGER] defpstsserya disc while the idisariy being
imftial

e L B ERpERt BT B EERUES, and
st & 'adiea) serioF nemkapwaichiwes tebeiassignsd 2cetl“@fdetfdemnve sector is

L o e e
al iInecBPkdnptapn@t@l.spare area from 2752
Next, the required amount of spare area is calculated in step S$102.
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,
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 $103. If the size of the primary spare area is 512
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10 ECC bl ocks of the maxi mum spare area. |nformation
on the size of the supplenentary spare area (e.g.,
2240 ECC bl ocks) and information on the remainder
state of the supplenentary spare area, are recorded at
predeterm ned positions in a DDS or DVA area, and
initialization is concluded, in step 5106. 15 FIG 7
is a flowhart illustrating a nmethod of allocating a
suppl enentary spare area usind4i nformati on on the
remainder state of a pri rraré/ spare area, according to
an BlbdRipshene reaxinHe qfi2@4&iC biecksaicarsedAo process the PDL

det ] ' i 0 a_renmi r state
o a@ﬁtpgg,a% ogﬂgrr§%g?13*?g @g%%sear}éﬁgjgéggégroaﬁﬁ_qniﬁam entries. After
i ni thegirimaty isparel area s allesatede a'r@hainter sthiecagtfbethRI Jriffdry

20 s_ been al nost used and a suppl enmentary
s pa%%?%\r%(reé:\é %Zsée ¢ Eoe initg F@%ﬁ@d’, n isgﬁ%gw- 5Emmaffm%@ze of a
anssuppldnentay spaePa®204 chRuReed BNQUUMRELING#SisE Hahd Bﬁ%qary

~1s made as tgovvhet her a supplenentary spare area IS

be SREI? BtEd @H0cated 4y ¥pp §363. fram the mpmye sizerphted spare area
t - | ' .
st eguiRARRd i lepai 0;2;3164 485 s%?.afﬂuzéﬁgédﬂppgggﬁ% ﬁ{aﬁ@lﬁﬁégg of the

area i s required, e slze o
25 sipplementayspresiarcan224@pC6208cks Ttwat bé salctith@drpgxi num

i .t hat b
a1 1 Geeeth SR ERR AR oY Sl Sl Silspreme oy 2752
SPAGO awks ohitto musinuitesiairé 6eRt ddformatorcheriEatize Tfe
si ze o{e th? suppl errerzt ary _spare area that nust be
2 (<DPHERS RK SPBE 48R (59 2280 HCC Blocks) andtiwormation on the
Pr eg@bRIdaT Btk bIEE AUBHbmeARN g[garg)r%r)%} %‘P(% foddkq

) e?j ?t
sufficient anount of continuo space a he
r ediredstternined pesitiony inea BP8riliVA hesrk add initielizbtm 6204

't.cioﬁclgaé(?rilg‘.tsgég)d%ﬁt her 15 enough enpty space

exists, 1d I f enough enpty space exists at
the reaFl®f7 isheflovediaclludtiating amesthodoSaiprbengat ar y
I near replacenent, of a predetermnm ned

f |
o1 ZUPPIPSG ATy SRATeret 4P IORTARNGRIN eanaigger Stalsraf Fon

of ptifry Sgiréaked, idcBo@irRPto dnlerib RIS thd BRRBKMRMntion. A
information for the 5 ?Vﬂpéll ementary spare area, that
&8

i s delerminAbPR denade gedo ef gremainderssiplel fiagdint theyprimary
spa ' fd ibiriadid i Q05 )

P 8pae6R sof durlrly Bl BA 1S Fixksiel ot wil i Fimary

ar éparesreptias baen aimaest epedaty a siiplameniaey spiroceSShasheen

fg%ﬁ%éég%d in mﬁ%ﬁq . E}f t%% atng%‘ér t%%ﬁe %495% ig %%?arlxi)theerar 'y
determination is made as to whether a supplementary spare area is to be
allocated, in step §202. If it is determined in step $202 that allocation of a
supplementary spare area is required, the size of the supplementary spare
area is checked, in step §203. 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.

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
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is allocated as the supplenentary spare area for
linear replacenent in step 10 5206, a defective bl ock
within the supplenentary spare area is not used for
| i near replacenent, and the SDL. entries nust be kept
wi t hout change, as described above referring to FIG
3. If a sufficient anount of continuous enpty area
does not exist at the rear portlon of the | ogica
fiIe area in step 5205, enpty'@reas are rearranged 15
a determpation is made as to

whe ’i‘? hae’@‘ﬁ?( ﬁP@?ee?fffstﬁﬁﬂlﬁ%‘%P 820 dneRoNILRMRNFPRcRaLES at
exitakbgear of t6é %l@%?ﬂl% arbd, 4 Ek‘?ﬂgﬁeméﬂt Gy unt

of conti nuous enp%%éarea t he st Qrg%g%% or ah“ca i ng

a 'SHFSPERERCARPrejRipainedsize.gs a@mateepetaﬂmgrfeﬂn tHef retifgost
a”%ﬁﬂmr%f tﬁ@r‘é@@éi‘?ﬂesareﬁmts\fe;ﬂ&?@s'I%[ahQ$ ffl‘lltcll %atueo\é\ for the

after the rearr angerren
me S¥RgEMentay spRenanen Ayt Sparmaneer gtateriig ‘foethe

Slr losgl S?\?egtérg gle\%g%rgg tﬁllr&:&geﬁ;agk qu'i\%oﬁgc]ftﬂe lrtxfglgmatlon on
i | Iths sizatdf e suppdthadagfspard aeatis nsdeﬂed SHRRESB afﬁ’eqﬂ the

spare area usi né;]ﬁlnfornatlon on the remal nder state

a REDGRFSdRHEPRAYYeds pAPen gnesea tet bazipirradydoesn linearly replaced
ot or A & e DI ARAAry Spald R K Weaftorlasamest e

f | &0bof défectmppioehmthmtyeipgmlemanm §re ][ae@i gcndﬁ Ased for
" IRBTebiR B Bh PraTRFSALER L b ordGBLR Sy heren as
haslestrétem alovestfenrgrrto HIG. step 5301. If nost of the

supplenﬁnta are are has been used, anot her
det er i ‘ﬁ#“?'ﬁ FRAB! GLCANGNYPHS HBRLY 2FRA Heds BE exist at the

su ﬁéﬁrﬁ}jmrﬁs%ﬂthé Rﬁy’@al fleSeh i §t@g eo3! %ﬁé@taﬁg?s L& rehitBnged

5302. is determ ned
al !Po%tafu%ﬁSofThaﬂo@ Heﬁeflemlgb@@mna@&gs pahethar @ auffisient

| LBl AlinddlB v gia LS SHBRA TR TR IR R €5 358
of aanosnmﬂ oenemmrsnﬂaeeeeaﬂmsteb 8006 for eﬁ)l@céﬂaﬁ%@ ?t ed, t
at s

the size of a su men spare area t
b eS%ﬁ’R'%'BS?‘éG’ spara aEeaelg iBggin p erﬁ)é%gg 7 & thy apgent of continuous
s uemb@lm@é@e” yisGifdieht dFepraftdd @te F@éﬁbn&&n@ﬂ]ﬂ UM fpty*FBas, a

be set 5 by a user, or can be predet er m ned
| npSTRGR @ spRRleaian sBarsarea cannatibei alincateddismispayed, in

b e PR o TR RABRC”  T { e et erm ned
FIG. 8 is a flowchart |1!ustrating 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
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 §301. If most of the supplementary spare area has
been used, another determination is made as to whether another
supplementary spare area is to be allocated, in step S302. If it is determined

in step $302 that allocation of another supplementary spare area is required,
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whet her the enpty space exists, in step 5305, If
enough enpty space exists at the rear of the | ogica
file area, a supplenentary spare area for linear 10
repl acenent, of a predeterm ned size, is allocated
starting fromthe rearnost portion of the |ogica

file area, in step 5306. When an area that has already
been linearly replaced is allocated as the

suppl enentary spare area for 16 near repl acenent in

st a def ctlve bl ock within the supplenentary
s p§$%§%§ PLL SRR Sriiey SP5FC PieAdR PMIGUB dB SMB 0 ENat is,

t hehSPlax@min ses d‘lnaséupb%nl@ﬂ’éry %?az‘éﬂ %Qé’;ﬂat EQ&‘F,E %ﬂo?a?ed and

cri bed_above referring
5068 S8 458 arbblemeRtasY FagTcHes et mvet bplactat o g/hecked

sparh@ s théd BabpibHentary Qﬁl?rlbs%g%]tlh?% @Fj?{ztt algngg%dt gan Tbe set

suppl ementary spare ar ea
0y 2 used qrisendieza pesidetarmingd incratedt. suppl ement ary

Sspare ste 07...Then, the

proces S?{'%g)é%%g F8§§é %856” atgo@rﬂ}f C@?Wuém Sisice a the

c oreedr ol ausgiestitly assaeia cHoek@AN B st@X B3d4. athdé et is H@t%"rmmed
ical file area in step 5305, enpty

f the |
é’gg%ﬂ er%ﬁgtﬁ/aﬁ?? E% xists, i ¥pp 5308. |f1’3ﬁ@'ﬁgh @mpty space exists
deb?ﬂh@‘r@éﬂ &fQRe loyicERER a?%at é’sﬁﬁ‘gﬁérﬂgﬁta léf'é Er%ta%gll linesg

anmount of continuous enp a exi S
| f repfRgeaant of ascarﬁﬁetermwed sizapisrallocdted emrmrrgmm tieRiaymost

27 Brtioh BERNIGRICIAS oF . LR S0b! Wy 5y, SARhGHT=S arecy

re area 1s-agaln-p
coheemlurumly repipted BrafiecaiediaRIng bl @PEntaNAHRE bRSa tbfhear

t  of
B ERARTE Ryt P05 o SRlobuiarShii Fiscsirpiemenary sparo
di siekay A6k used foSkrRiar %’ﬁlgcerﬂ—éiﬁ Mand € S(HLoéﬂﬁés tms.:st be kept

concl uded. As descri bed above, I n the
i Rt shangen ps dleaerikast ahoveleferingds FlGOSof a pr| mary

car cul 2y B8 VR HeR SR B PR LB el fentary

i nfrEreratgapthabis, tarremammr st flagy fat 6% QipplemerilfPady 85,
o that  the spare areas can be

' ot i’*"%'ﬁggQ %gg'_?/ %‘E‘?.S{%’& thg plincgtes PuRpiempntany spare

Aloa is tpdaied, e&prssomvmm @R pré&ds8Gs EyfilicRe ks
Wit hin the suppl enentary spare area are not used for

i near MraepHitig ourd o capinuogs emplyi area dpes nottexist at the
Chaagsshio 8f thBabgitAlrhid B iR Stdp s I ¥RBh A ead &ro rearranged

in step S308. Then, a determination is made as to whether a sufficient
amount of continuous empty area exists, in step $309. If there is a sufficient
amount of continuous empty area, the step S306 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
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
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



Clainms: 1. An apparatus to nanage defects of a disc,
the disc having a primary spare area allocated to
replace prinmary defects found during initialization
using slipping replacenent, and a supplenmentary spare
area allocated to replace secondary defects found
after initialization using |linear replacenent, the
apparatus conprising: a controller to determ ne the
suppl enentary spare area usinb7an area of the disc

th | r. een linearly replaced; and a pickup
t o el By Beted AT wanaga s tha o mash sroas oan baeore
di Stexiblyaed effectively acﬂ@eété@lahshé#ﬁgéd.mt use defective
bl ocks in a.spare block and correspondi ng repl acenment
bl ocks, Al EhtheRresat invaatiom slefeative blocks wihinrtha

pri em j defect |1 st
(S ey b e e o R e el an gl
t o SH{riRSAradwE clgznosd, so that maifynatioarie pavenateal | ocat ed
upon initialization of the recording nediumand which
stores replacenent data replacing defective areas of
the data area for defect nanagenent of the user data;
and a suppl enentary spare area all ocated and/ or
expanded after the initialization, which stores

addi tional replacenent data replacing additiona
defective areas of the data area that are in addition
to the replacenent data stored in the primary spare
area for defect managenent of the user data; wherein
the supplenentary spare area is allocated in a forward
direction starting froma rear portion of the data
area. 19 Abstract of the D sclosure RECORD MEDI UM
HAVI NG SPARE AREA FOR DEFECT MANAGEMENT AND

| NFORMATI ON ON DEFECT MANAGEMENT, 5 AND METHOD OF
ALLOCATI NG SPARE AREA AND METHOD OF MANAG NG DEFECTS
A recordi ng medi um having a spare area for defect
managenent and the managenent information of the spare
area, a 10 spare area allocation nethod, and a def ect
managenent net hod, are



provi ded. Wien a prinmary spare area allocated for
slipping replacenent and |inear replacenent upon
initialization, and a spare area allocated for |inear
repl acenent after initializatjon are insufficient, a
suppl enentary spare area is | ocated. The sizes of
clhgs:Pri mary and 15 suppl enentary spare areas are
deternmi ned by the nunber of defects generated upon
initialization. The information on the sizes of the
areas, and the mai_nder e information

t
T ESI‘SQ BRPARIYS f%’é‘a%‘aegﬁrd&g‘a’@f"f 2%, %F%Wé‘a%‘ﬁ&@é’“&i*%&épm area
alRicBell @S RPURE prififry @&Ecﬂ ﬁﬁm@ R8fi %ﬁﬁtﬁgﬂﬁaﬁ(ﬂms@rﬁg sllgﬁglz%

eff|C|entI managed int fect manag
replac¢ipent, t@nler@otaay a:arct et alhastedlio expthec baendary defects
aced. t he suppl enment ary

foleh R R B e i GRS E d  B B SR R

supplenentary spare area are not used for |inear

r epl AEarRNkr toalRerfllR he mprp!&ﬁ:n@cﬂ y @pa?@ Qh Qﬁ[} afl %Fe%%tf ihc disc

list (SDL) with respect to the fective
thadtas eheatlydten dBedElyGeplBeed; and

a pickup to record or reproduce information onto or from the disc;

wherein the controller does not use defective blocks in a spare block and
corresponding replacement blocks, which have already been registered in a primary

defect list (PDL) or a secondary defect list (SDL).

2. A recording medium comprising:
a data area to store user data;

a primary spare area allocated upon initialization of the recording medium and
which stores replacement data replacing defective areas of the data area for defect

management of the user data; and

a supplementary spare arca allocated and/or expanded after the initialization,
which stores additional replacement data replacing additional defective areas of the data
area that are in addition to the replacement data stored in the primary spare area for

defect management of the user data;

wherein the supplementary spare area is atlocated in a forward direction starting

from a rear portion of the data area.



