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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 I NVENTION 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 remai ning anounts thereof, in

whi ch anﬁé boIRori ate 10 amount of spare area is
al | ocat e § DING MEDRILM HAVINGNSPAREARESEORDEFECT

heuFY AR EIE A AR AR ORI IR DEGET alavaGEMENT, AND

i ni METHOD OFMALBOORTING ShARE ﬁﬁ@%&ﬂgﬁe @gﬁ?@beof%mmme

al -eas, and a nethod of nanaging t ctsof
suppl enentary spare area. 2.DEEECTBEption of the

Rel ated Art 15 In recording nedia such as genera

di scs, a spare area is allocated once upon
initialization and no supplenentary spare area i s
all ocated during use of the disc. However, in order

to increase the eBAGKGROUND @B THE INENTIONAN
apps opriat unt of spare area is allocate
acglor di r@e@ooqgﬁ%i%‘t%'gnof the disc upon

initiali i ; ; pare..area is,. .
Al | ocat e orenedo R bR RTRINA Ko BRR BB Brofing media

i niandempreapartinuiasly| tosatifscdiasing WrirhRitoheroiheSsikss of allocated
bei n% used. According to a digital versatile disc
r artgfft S8R NERd PV‘%QW“MWS Hespefairowhlimn appropriate

S Cf i . ' | . . 1 _PHYSI CAL '
SpEFdeatag s CBISLARN Rofifoy Ak, A ghiaeniany

ar eppresareehatalindatel isterspaas edsa mrinsafitieptiviflc BBAY used after
initial itzat%ﬁn. .si.nce a disc has 24 zones. In the prior
ar COMRIEIGIRIHNIAIZgtEN, @ mathpp 4] aflepatingetie spere meeas, and a

oo SRS SHRELERER ARt AR huEaR i
ong. bi t Dehcrptiorepitbedidistagh®t her or not a
corr eSpﬁ]nrdeicggding media such as general discs, a spare 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 aliocated 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 zone 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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2 spare area can be used, i.e., whether it is

occupi ed. Accordingly, a full spare area flag has 24
bits of information representing whether or not 24
spare areas are occupied. Also, this full spare area
flag is stored in relative byte positions (RBP) 8 to
15 of a secondary defect list ($SDL) of the DVA. Wen a
5 bit representing a corresponding group is "1 ", this

r eRIRSEBES LA be %gﬁpﬁé‘e w\ﬂ%ﬁﬁea} iﬁg%g":cggiieg. .t.ﬁgsicgrqgiﬂglg, a full spare

correspondi ng group, 'and en the s
r e@ires éap hiastiat bits epimfernaition reprsseAtnYIWHHE ot 24 spare
ea

corres ondiqr'@m%;rcgug@ Informati on on a spare area,

whi®tH?T 8" RBHEE ecPwthis Al srae epea flag is desed irbrdative byte
abe)ygit; t r rea.s

oo DoSHonSRRERSBio, fEb 2 BEoMEn oA BRI e twaa, wien a
supyirepraseating spamesspoedingagrobe i€!1"06a8 pebrabERs that no spare
initialization, .i referable that the

sufprieneiap W%h@é %@E%qu@m greciat aad wiea the it imtieh this
th nn. te of bei.
Ll reiTRRE RS IhA SPE AR RS BiRpThe chrPar At soup

conpl et Bifgrnoatmunpdre . sparle Wes:e whiéh B &Hsamt i .
t hat tg% tate in which the spare aregis@g?}ﬁgép%b”as
cBupT 5t " esepsyinwaatisy theepansl greane obttpied. On

(G b R O AP GPLTAY 9550 el e
pr altisbeditiedindiatization i isg:&[e%réﬂiléQhét&he%'dpﬁﬁ%ﬂa{@spare area

each !Eone upon jnitialization, the size o
pr ERUPERIF XY %S Whes e pparerres hiagrsocesmat in detatelos being

t : ct. .20 managenent mnet hod
e B AR FARER 1 S VB g PR i Cogpletely incoupied
oridewever, agmaplendetaatIn GmtahgeRes &l which tPe spare area is almost
recor dangf e/rewitable disc, slipping rep acgrrent

net 58! C%O@%Pﬁspﬁ%ﬁe@&%bww@w opedvi.di ng | ogi cal

sect or I ek S, N0t used for defects
gener atmeg&aﬁéﬁe taﬂg{:%[?oarfjﬁigﬁré Igr%qiss ?%Cé?fﬂ'ing O thip exigting DVD-
c RAMctandardereysidafeot s preddtemsingd BRIUNPBHshdte2nel e

exi sti n% DVD- RAM st andard version 1.0 that 'the

pGUPERISH tBreagh gonedinareinitialisatio, the Sead vhyicts is medetrmined

r 9 baCRmRIt At ' mary defect  |ist

(B SR TH Proces A BEAEHE o Bord b Minkod 8 defach:

r epreEgentere mathod tieatrie &ipbhed edeofBSSIndhgeks: of an

erronepus zone W th normal blocks in a

ere, 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
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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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 3 standard

version 1.0 that the position of a defective bl ock

repl aced by linear replacenent nust be recorded in an

SDL in a DVA on a disc. However3 when an appropriate

anount of spare area is allocated according to the

st astandéraavelisgm URdhat thietdoaltionadfi sodefeativl Block replaced by linear
rea is_allocated as the state

sup mentary spare
%@%%@M@%@%re@a PUniayShsdn §fOMACrRLSC.a nor e
ef fectiv e
ef fec | VAoRBAEE wHeRfarRbhACR faﬁ%@% FBLAST dord 8 [<S8ltochfed
r ecmmhrdiglgandhe Btmem admn m;garapm&rllaamsn céndaa sdpsi@mdnlt@”y spare

28 B TR ot P s o e s
Kb t;
e s AL R e

bectbmmtlr@ssianm thbeinrurdperding a@elfcna'e}srddmtng:mpd:ﬂatus of a
he di s Here, the defect

d th
e eBRie R ROl telopeiaEl Berng dafashmanagenans
iﬁ%@"@ﬁﬂ?"mgq‘f? b BRGTERABLED LSRR, Dfbstriction is

PDLgarengtesi ihrtoat ts:eca*oma nlintber b5 defents tHae cad 53errﬁaﬁégéd1§ecomes
sectors ar %set to L{gsed to process SDL entries,

thdess ﬁﬁw%ffr SeTens el sBn e esorat i b [IMAwN the disc

i ze (28 Ry NEC)eleP BREe B RO dmaBOR ERBE Pl L. and

To thelswen thiheadimaseofthe R Bmand &D1oisj sbwiit 0 Kﬁyté:heThus |n the
3?@ }hwntlon Is .20 to provide a recording nediu
-RAMGHABIRGH 48196l Gt Lwrﬂgestfﬁ@nssezéorsérﬁ@ thand the

rerr@ nrﬂﬂ ERIRE s& I G © rebéégcgpgderm&@ sq that the

|n|t|a|zt|on and e and rendin
armmmbe:lfofePBlpenm%rmfw SDmemthaf tem be processed is restrlcted in

initializatiaon. Anath ective of the present
| Ol st s 652 RPUEEhRES Bifiens. sty

cal cul ating and aIIocatlng a spare area for slipping
repl acenent and a spare area for linearly replacing
sonme defects, whil eSHMMARYiGF G¢EMINVENTION

To solve the above probiems, an objective of the present invention 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
intiatization,

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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initialized, and a spare area for linear replacenent
which is required during use of the disc. 4 Stil
anot her objective of the present inventionis to
provi de a nmet hod of nmanagi ng defects in a

suppl enentary spare area which is allocated for

| i near replacement while the digc is being used. To
achieve the first objective, the present invention

provi desSell anoeep bdjé&gvéﬁﬂiﬁ%r@%@ﬁ%bgﬁﬂiéfg tb?}lréﬂgéﬁgfnethod

prinmary spare area allocated upon initializa
a stfgpreagingslejedpin @ sapplenadnitoaspete afé@which is allocated for

LA AR SRR, B 51722 Ol i

spare ar €as are de defects

gener at €tb apleiBvé thdé figh bbRIctoa. th@%r@%tgr‘{\%rﬂigﬁ fﬁs‘ﬁé?% 84

obj ective, the present invention provides a
of TEFPEM MeGlium sharasteiizasl indhata ageary bpatesaron allodited upon

di-na. ' , th hod
" eqhf !!in%lotrﬁég‘ﬂi? @g@ﬁ%?&drﬁé{yg TR allbiatsd artmttElzation are
of paogipedearnd g $ISéHf ﬂ*é%ﬁ&#é’%?éaé’éreoﬁétgﬁ'ﬁi}ﬁegﬁxgﬁé Humber of

generated during initialization; determ ning
metieheRts gpperated apepanitaliwadion. t hat nust be al | ocat ed

di . ize of a. device for defect 15
managenta ISR ok USSR the essadneentipn provides &
appastabu of skt Dspdicsten to PRAERIEYISBAL ) 3'Ea [foraing

slipping replacenment and |inear reéplacenent using
i AN SR@AYEKOrRRRasattes ther methedsipaiueliray the.stdiss of. determining

A S A SRS A T
r egendliate 80GAG INiti@RAEHCHOGARARY gfé;@agi%dﬁ?gfze%f% spare area

primary spare area allocated to re e primary
dethatt nusy breallocated anardigitnitvé aizezdta memos) 8vice for defect

| L ppi .and | Nt
a1 BB b EETERbr il Bl faftciie bmestip candeiianating a
al P6earel 7% Cpi'aes ds: fas
o g TRt ap e PR e tola e g the

s pPANEMEFRANG Siaxgnadm sizesof thatsplees asda. eady been
i near I-y

the supp! érérréi%t% g:;@g gﬁ'édr égj%@lé?n tg\%%&%ﬁ?\ggvgkg&géww defect

| imenagemesphated far & digd recerding @ndyér%ﬁfoduﬁmga%ﬁ&hs
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
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 QF THE DRAWINGS
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and the SDL entries within a defect managenent area
Wth respect to the defective bl ocks are not changed.
BRI EF DESCRI PTION OF THE DRAWNGS 5 The above

obj ectives and advant ages of the present invention

wi |l beconme nore apparent by describing in detail
preferred enbodi nents thereof wth reference to the
attached drawings in which: FIG | is a view

i Il ustratrhegiidve difigdiivby bﬂd%‘dv@n%?;’é!%ﬁﬁ%?@se%?Ikrgsyegtion will

spafe 5 area flag having SDL contents;
vi eREFIMaLRoreanRsrenedysdesrsibinginafetail graferrba\énmitbdiments thereof

UselyifiBbrofe B HIBIABALE S8 800, 3, suppl ementary

spare area, accor nvention; FIGS.

3A and 3BIG Bisvh oWy IlLbtsHiAthengrUPRSrBQsHS, &In\/‘éﬂﬂéﬂéfrﬁg“%pam

defect _ 10 generated on a supplenentary spare area
t he®'$EflRg RNgShlheopals; shown in FIG 2; FIGS. 4A

d 4B agg; tahl es. Shawing. al tocation of a prim
pare ar o SR el IR L85 eie S rsBabdvrtigser area, -
Lo privmanf geotared whlid SUppldhitah8oari® &i8aOhodbrBity/B'ihe present

for, defect managenent in disc recording a
repP¥8if3 g 15 apparatus is 32 Kbytes and 64 Kbyt es,

L Epee B T e S i add b g o derec
| nfaensrsiedrombisePplefiimRs 9 NoBird ?geaﬂgghg%tmtw@g%e%sc shown

spare._ _area for managi ng defec een use
acdBfdeng to the present invention; FIG 6 is a

f | owchard;~id 1,us N t hod of | ocati ng a spare
area 2 'ggoﬁ* lAl énrlg(?%glq% gﬁ‘tﬂg?],SR%%@Sr%{%@“?% Ogg.primapry Spare area
entzmdi arenpplefeniy RHeFE Bl éb@%?&ihgrﬂ% ltqégégétsieﬁé Ir¥efition, when the

flowmchart illustrating a nmethod o
s USSP PHlfSr fop detech memagement trhaisc eeworitey arsd/et @producing

i nf j i re area, according to an
PEORIRLER 8 kbRl R IR el S50 4 g 10
f 1 owchaFIGB! bArcESE Bk deWRLNGH hgahb %%gtd?gs B %?tag of
suppl erentary spare area using the-remal nder state
i nfePaRcepatdse information which represents the degree to which a spare
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
upon initialization, according to an embodiment of the present invention:;
FIG. 7 is a flowchart iliustrating a method of allocating a
supplementary spare area using the remainder state information of g primary
spare area, according to an embodiment of the present invention; and
FIG. 8 is a flowchart itlustrating 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

fnvention include a primary spare area and a supplementary spare area.
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suppl enentary spare area, according to an enbodi nent
of the present invention. DESCRIPTION OF THE
PREFERRED EMBODI MENT Spare areas on a disc for defect
managenent according to the present 30 invention
include a primary spare area and a suppl enentary spare
area. 6 The primary spare areagis first allocated for
def ect replacenent when a disc s initialized, and is

first i . rimar

Lbare arey (anerhH e L Ao Pl R camont wnen o
al sisbis ingedizedrand isdust usezplonctpping.reglaement. The primary

su Iatfgggé r%@s. are r_eqL, for linearly replacin _
Jefeale %F—: fminga |s1. rgpmgereﬁf%c@m@t@@n@ésm@@uged for linear
dengprsemcpRaAThcH HBIMU RN ar@%‘?!ﬁé,'@P%ééequjeb%%ﬁggegefects

while a disc is being used a%% er 1t 'has be
i nigengratgdavhiletthatdissis baing eegr demenés arpans e \¥sich is

F e Sulehellt BinfeieR RS e bl s afrdthadbeaminialized
T it oy ke ey LS 15
S S e st st s

r eSPé{Eﬁr@ﬁ?ﬁ”&@PéﬁttWQ\'ﬂ% eld %’?@f“%ﬁ@?&pm@% pesfedmsand
o el e L8 1 P e a0y o B ftization of

af ther spatetarabi Howaver, ililiee stippingyeslpaemen!, SRfdHITE NENEare
m ni,mum, spar.e_ar cessar 15 for slippin

a | &3, _necessary , g
r eB]%%XWﬁPSSHda%% ﬁﬁpﬁ B PN weelARd iBrthe paxiencired data
f Ogedtbn e thit tHeeR 86ROk Shiof B@Ls&&%ftgéipg%ﬁﬁﬁ@ér?d

on a disc while the disc is being ~used.

spare af@pfiorargspprs argarrapbtatwemea mininwin Esreaireh $REbssary
asy, gﬁ% sectprs as thg nunber of entries registered

i n'%h "B TBRGCEREEE BNO FRARPSARRe ameintel spare @rea for linearly
SuRpl RN Hafakts f§ ' lL.zes ar.e.
alufég)cat ed in a Q%Er%agrb zgsedrﬁr%%?i%gﬁé?E%Wﬂeet%leéi?ﬁﬁsqemg

passicor-efe, 4h¢ sparecdretifbesianday vépacdrhent reflIRGY 4t £RSY Ss
rocess secondary defects

B SetiOriiy i opeEel MG carea ieai & PDL among defect
| nhah@ddradhd iBfbrmation.

Supplementary spare areas of predetermined sizes are allocated in a
forwards 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. That is, all defects must be processed by only one
replacement.

An extensible supplementary spare area aliocated 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 areg, is

allocated as a supplementary spare area, it could be linearly replaced by a
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In the present invention, a direct pointing rule is
al so applied as a 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 replacenent. An extensible supplenentary spare
area allocated for linear replacenment after
initialization could have been already used as a user

dat @rindlyapepe ardabr élﬁ)pl@néﬁtfaﬁflgﬂné(:% %Jggg@i%ﬁﬂgg rQalriegdy been

used as a user data area, is dllocat
suppller@iftary sbpandn kHGa3Ai Wiseubdpaee bigteahich has already been

I - PL I t
<o RS et PRI 4GB el Pl bl arspenanea, dua

i n FiacéhentfendefesPRY £hct i n
I ngﬁrl i repl aced is int enggﬁu%’gg égga @Zadé%fégg\%b%%ﬁ already

3u ]|¢o _ E%‘@C%‘Hﬁ@néh%éypﬂll@g?entargrﬁmem \éilofatis the direct
c - ot yser .area | efective bl oc
o r ESiu 0 ofR0 A0 My SRy BBt fink Prieessi speibenmeny i

Spacempliesied] ol ates the direct pointing rule. Al so,
in read-gnly discs, the process of replacenent is

conpl i can@@plvedh%? péokttlms;ﬁa:psWemFl(alssa,rmmgfgcnvé:b@ck within
313 ' 0 Wit hi t he suppl enentary spare

ar etgetasr%%?) !ﬁﬁéh%ﬁ{r g%%f% PEd ?tﬂ%a?t]fe;ﬁqy eacléeasly replated by a

pr i prAnErySERIre sA6&dr 8lpré-ghb | tar .
spare arsffa)@as shovva iprq FI Gga%g,&@!ﬁqg%@?%%%&g%&g?éﬁsmwn n

i el ot ek he usaridor, linser saplacgrmeef eatsol besondaBPkibiect list

entid d orrespondi,n fective block stored 1n

o S e (R RREORU iofitte Heck Rimgein & riegect

r eanana hithereSlphy [ i ,

that a %ﬂg‘??i on of t_@htgfoggg?gagggg, %irgﬁsﬁa@g?@%ggnaﬁ@”es

15 gt 1 b8 shisinged i thad papastian edtlicsspmtrges aubients gk;BEed and
S

' en] to b defectiv. if th
L 8 BT 3 s o
spar defarie afcd iILRSSUL cHSs ussd'eS kel Béﬁéc%svgﬁ? fgo'tf
e Cct,

linear replacenent can be m sdeterm ned as a
an§UPRISen A B E6e Beea Bregelasedpdiiust awdrhal sibok ased for linear

20 amar 3t EorEB MR GARRE 4 otoon 419 espeoen fasmeting is

| I pedfoied eneacatbrilgbretivy Bortion can be registered as a defect,
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 finearly 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 buifer 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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bl ock within the supplenentary spare area i s not
changed, and the correspondi ng defective bl ock nust
not be used to linearly replace a defect wthin a
user area. In disc recording and/or reproducing
apparatuses, information on a 25 disc is initially
read by a tenporary storage ar eg such as a

sem conductor nenory, that is, a buffer, in order to

f t
o 2D Sprelisi 2GR SEPRSSIRTD d BRI R Sires
32Kyt 66510zentbias ndiich srauseds s&%tdﬁbyﬂqasc&%é @é&%@dﬁ:‘?the PDL.
i nfaormatj on for é% sectors, and PDL and
defﬁ@ ﬂtﬁéd@ﬁ%‘ﬁ Ln@%?“r?é(tﬁ“bﬁre'@rf@”ﬁ@ﬂ@@ﬁ?hPm eritees are stored
bUfrﬁ@f’ie 'SQKHPfet Surfdr éﬁﬁttr%ss?%n H%?\Fg ect Eb{}‘%gnvgﬁlagﬁ%%ve a size

entr stored in

secraogmga‘mtm@rrrrmxmrrufrmmwﬁbr fa R@xrr&um@ﬂﬁ@ RXtors.
stored in the buffer correspond to the maxi num nunber

of ent rifdCE themaxigyy allowablsssiapiot A see eega (BBPrimary spare
Se‘iatr@é $)a Eﬂﬁﬁleﬁ@ﬁ@rﬁr ég%?@% it Beld ﬁg{ét%y t‘[;g_]se%ﬁgf gé}ér?fer and

of the SDL occupy a rea remalni ng

ar éhesnarrﬂs@r of RliLhentBizKlneherdisd Upon igingliidids d?%rbrg@n%‘?e
def ect eapr%is whi ch have a size 5 ranging froma

m r?r'rrﬁ%%‘ £ag grelbly Hepansiatedaven intaepareraea, an extra
T

prr ry spare a sup e area) iIs

det er m irethebyreiskat siveation, RoOMbjtebuaBHtha: ken @W@%f@&
PDL entries gener ated upon initialization of di sc.

He frfOrmationasspcipted arithcdefepisdiaving a lﬁezegﬁrf@]rm@@rseambe used
o SPETBRAC gibeces B8 AEkEt fuPBY 6 ViR (il dfes: for 15

| nsectorgrhatchObbyteortet e thd PBL HRHS HRI8mARS r‘ﬁ%ber of entries
Ew“ on associated with defects having a size
30

tegder de sestars) het eanpedeerygegrindusSDihe
Coct or SN R bidferiRsbl EPna/d Ba%iie B, kiipRavte buffer can

mapiaTess asmhany défeetd s ean bbTe(@83d et d@f%ct rfn@ha%ément
sectors). that can be recorded in the SDL

buffEMalionsrea@scRidiag i B Kepdardsilpen Qfﬁéo@zrrelmyoéthe present
Pur?rfvﬁﬁtrtgﬂhe PR G %?&e?@ol?%%sdﬁftﬁggﬁar%sar%gg 105 899 9iShated

3f ect
during initialization of a disc and during use of the disc are proposed with

respect {0 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
calculating a required amount of spare area can be greatly simplified as
described later. In consideration of this merit, a spare area for slipping
reptacement 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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i nformati on area according to the standard. In an
enbodi nent of the present invention, the nost
preferable sizes of the spare areas that can be

all ocated 20 during initialization of a disc and
during use of the disc are propesed with respect to a
case in which a buffer for defect nmanagenent is of 32

Kbytes #n@Sadsasel 4@ arbishedsholien f
mana%l%mant is of 64 Kbytes, If thleﬁspégrzggcﬁgﬁ%%%easwhen the

ar e&“EHtNe AHfBeisald BeresenidH4 Kbyiescteapestivals, The first column
Crene

hav ' t of i t, a _

ool T fadf EEPIES A By ABBe ot I GiaPe e 2Dk epirivsoand the
anmoeetoref capaneharea shes Bee Giagahl il di i

desgri bed | ater, In considerati onu%‘afrﬁltn% JrfresﬁtﬂT ’Qr?tges, that can

spaP® PEYEsSedr WED ipsnesyto thepiunglesrevitthe eormeapagiing PDL. entries.
' t:s 4 > | b i vidi. PDL tri

Ph e hufRrag a8 e il Gl Bl ety P pensiol thasmereas,

secwbich are@dxbhessed®BEUC Qfocﬂs,sr@%ﬁ”eéG@@C%Bﬁrlreoég%‘?&?ﬁ%f@@t

512 PDL entries corresponds to 32 30 E
ECCNBrBekMRBeNtEea ferdinset replacemenofctie dectanid ABcaled. That

f) ?htsﬁ@eéﬁ?\mp&i %E% gﬁ%fyp%&eiﬁfgétgcﬁkﬁééﬁa@d ?sht%essiuzrrf3 of all
r esypece iaveadyreqliredfto pedcexelta™ DIl Bh@Rs Wi a Ebéﬁdart‘é’%erequired to

and 4B represents the nunber of PDL entries,
sedBREEEOINGPL BatriasTos RaRSEEt®e. maxi mum nunber of SDL

entries, rgcessed, with respect to the
nunber &Héﬁée"t %ngr”g% g@%@? ﬂbe BRI Size Of spatscaneaseravised to
| N proeedshalf defeotsuimted ¢ | f

ar g\ , . which arse exp%gggadgp?ﬁd@(%a %FF%?C Sn?ﬁfoengu]'lﬁ‘@éﬁr[sﬁf

a §H§F%’UHWE'§ the foudi eeltmmshaygetennagintun sizefos rediiir&PEpare
repl ctor, is allocated. That is, the

o S e oa A8 Sl Nl <BaHs e anmigeae eireicl reuired
t hepatnaretasah med ispes eVBY, et HRAMIrE thgqu{noﬁ'ﬁfv?s frjge

PDL entries with a spare area require process the
SDIMEAMUYT 8 e reguiscd siarraredh @sreperceniagen % hsivke ehere

Se o T, AL RO B A i AR B TS S ot can

e pieanec 1 BATRSHELS BOISHEAR 2 s aes

sel&sRETeeIas brihesprswent ingention, ot isj the arfiourdqfispack 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
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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spare areas in nega bytes (MB), and the third

subcol um shows the mninmum size of required spare
areas as a percentage (% of the entire capacity. The
next col um shows the total nunber of defect entries
that can be processed. The | ast col um shows the
maxi mum anount of a spare area %9 recomrended by the
present invention, that is, the anount of spare area

sinplifigdd at ri ate

of supgl em#?g@?ﬁ?dg;‘féﬁ g&ggq{ o%&g%{%flﬁg'i 5 Ltsﬁdsnﬁé{‘;lf%?ﬁs that
of ¢@iedarsorrdedfin thielcpatreand@man Gré PLRFH1 b%eé&ﬁﬁl%tefy
generated in,the spare area. In the |ast colum

fi rPEREPL B Ade 0 U}?@émﬁﬁ@aﬁhae\feme(%xemess.maﬁes the

5 h
per cantaga o e SRy AR octr g PlhcerBen aprppses. and

capiﬁ@”it%fc@'ﬁtagedqf $hug totakmpre bro@biso dehasaddRe TS ﬁ%%tthat the
are areas is set to be 32 blo

bet d s
T(I:e ftraa gﬁ:ﬁrq%gﬁ S WRISEASURR SUEHER of REMeaax dﬁ{ﬁﬂtsmleeases
of wtﬁleﬁ @Wﬁeﬁﬁﬁﬁﬁe%ﬁ%ﬁgh&‘aﬁtcﬁ? 3 esgibgtcapgje[ mgnaged.

percent age of the spare are

total relopsdivadhisgpabletry referdndicrIG. 185 RS bi d6iny 1n\?‘é491%8n
e 30 increment between r & uired spare areas i s set

th
t o TBEOREINASUSING 264 Ikytekwilier.i I thiszaseaa mdémum number of

32kaybaghuf I t can be

recor ded%néeg%?tlsgh?i%% %%ﬁ%%ogﬁécﬁﬁw %ld%ge?t CEiRRgeMst area can be
cofprutetely piocosess szhardiess e thrumireberads mrmmrdéfects Also, the
defects &PDL entries) jincreases, the actual

seEOIMER PT §RPIE 282 b%ﬁpbd@l%wsbfmbﬁrdérmaseetz Abdlto 3%.

5 the pgtesih r

decr eases. eéIﬂth ?gz%&gg%@tt@h&&&{qeﬁ %a[#'act; E‘ gﬁ'cg ad§%€ge area for defect
b e S ETEY SWETd 65 aartlalﬂg aivodiett upbnpntiEREationedRerding to the usage

i ncreases uces the nunber of secondary

Lo LR it P st Fegiscomma scnpsiamananspere aree

I :l;sgéinlrfgec%g%d gg?ﬂngttgzﬁgﬁts%%heﬁ?ﬁ$gfezﬁ o'?\{lﬁ gﬁ:fxrfsa argads inpufficient,
na&pmndungjmmemfhelmmﬁemedwsg@fe@rbé nmha%eCairbc%?ed the

rdegP{ﬂp a defect managenent area can

co%loé‘f‘ ﬁPBE'@gkeéﬁaWW dreassthet cam bem@beieddﬁust be

Pr &Rt area ca

e NonE el ShatidTe IRl T 3P5% fs%iei e gasiy

pr@éﬁéﬁteq{ hyemordmgd@emzéae&a supplementarwbere 8redP®Ee can be
§%ca?ed mn a dlSC 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
foflowing Equation 1;

Ximum size of spare area = [EP BL1x32+ 4096
=l xa2s blox. (1)

When the 32Kbyte buffer is used, the maximum size of a spare area

that can be allocated can be calculated by the following Equation 2:
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managenent is partially allocated upon initialization
according to the usage 15 purpose of the disc or the
state of the disc, and a supplenentary spare area i s
allocated after initialization when the size of the
Spare area is insufficient. Accordingly, when the
suppl ementary spare area nust bg allocated, the

anount of a supplenentary spare area that can be
aIIocated nmust be <calculated in advance. That is, the

20 al | ted b
- el e BhsraReated éﬁgﬁfﬁ%@%ﬂ%a@ area that®
can be allocated in a disc nition structure (DDS)

of the defect nanagenent area (DMA), upon
initialization. The size of a spare area for defect

manage te S y ul,at ed as descri bed

bel ow. &@OHSJ%’{% ohiETs f 9qlcs d meRBIS Miese mhich
size of a spare area that can be all ocated can be
calculated by the follow ng Equation 1: ixinmm size

of spare area = [ 512 ]x32+4096 bl o~... (1) Wen the
32Kbyte buffer isgpused, the nmaxi mum size of a spare

ar tvestrishexceed be—atY dcBlp dienatesibietlntdrali Fhb¥nt e, and
foll owi ng Equati o®12: 11 rum size of spare area =

4096-[ EPDL]x (256-32) ...(2) 512 1In Equations 1 and
2, [ 512 ] denotes a maxi num i nteger which does not

t entri.es
o T LSS pr R e PRRTEN ) B g SRS Fawhicn the
rrulstaemfea gfard araa\ndaqml'ed fveprosezetief maxipRah QUATRR of defects is
uired to process the maxi mum nunber of defects is §

PBEHXrLFH?té’&i Popimplesalcutationuviendhe number oh primampeefects (the
f f h t
Ioe Sngfdtbﬁgf’ E% &l‘r‘_tleésé)(fg (ﬁss @%@gﬁg X q%\eg EQP e&g{g 'gzs)g)are area is
s helewin in ECC blookk s 258 $6S{ r&EhIted b8 df Bespirg %ré’é réquired
on

g{e area%qw red, to process SDL entries for
gecess FRIFESE fRlr aPRACK ecommrended by FI GS, 4A

and 4B é?na%’rﬂHFn ére]aQeé ?é&%m%ﬁ(g@%f)ggi(;gf 4fa0d 4B is about 4%

actual ly-required spare area
larger than that an actually-required spare area. The sizes of the

recommended spare area are determined in consideration of defects
generated in a spare area, and are expressed in multiples of 2, so that
calculation of the size of a spare area is simplified.

The remainder 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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recommended spare area are determned in consideration

of defects generated in a spare area, and are

expressed in multiples of 2, so that «calcul ation of

the size of a spare area is sinplified. The remai nder

obt ai ned by subtracting the size of a spare area 15

al ocated upon initialization ffpomthe maxi mum si ze of

a recomended spare area, is recorded in a DDS as the

Si 2€ afibcReAUNRhE BB G o s KA B Al ! -

al | ocat ed, whereby the suppl enerﬁ?é%p%?éqg}@cge%%% wgena
eadiM3il ampuptel subrd @reémgernsiespfor axdinptz, when a certain number of

e ol e RBEF o Beite e st oibarvibet aseapiamentary
caspatdiatesfisiliotRlay SMR'tRe a%@é‘%eglsgﬁl?‘ér%% ig Q:%ﬁwpietellyeused,

initialization is conpletely use no ot her 'spa
areas &y capet aecroaindenslate Bag umpbesmtiticpthy GRAES of use of a

Gor Bal Lo kPR Byl 1T Rl B35 iraibienisil gmoutt or more of the
gespard Aiba ehedolsed Irhre? B RPb&d Aty W18 Stfes, in which

suppl enmentary spare area 1 ocat

of e SRATE %ﬁ*@rﬁ}%r@e%wreplateépuise_sd bnmmf d am@@l Rtifk \rA%mamS, as
S n spare, ar,ea repai ns, for exanpl e, en
a”@e‘lﬁ‘? BIRMAG sBare B il oBs & lRginslictingosbahoe ASUPplamentary
ar e@arcSares I ea is

o A s St ot LRR SEBO Ao LRRR BN Sple of the
usedmag/ spaetareadeseieen usathisaieo reqaten. f lndbis case, a flag
repr.esentin tg?e d(f ree of use of a spare area is

r eﬁﬂi"%%& an%l THEET & £ éﬁm%ﬂnaﬁ%%‘@feeﬁnfﬁ’rﬁ"@é'oﬁrfﬁu Atprignary spare
s repries t

repr 32 e‘.frﬁ3 i ngngwgﬁl ‘%%3?2?2?? ﬁfégy\%% ?&a're%h@aesgsp%gr}i&ﬁeesaas
hash@yeein $enpllevisigyTalsed, andtas sssteaucturarstoovadt il FIG. 5A

r emai ns, [n an existing spare area full flag. A
flag ingﬁa@z?ﬂkg whet her a suppl enentary 10 spare area

csf been alTocdt ed when a predeterm ned—anmount—or—rnore
of_185e¥@%¥% i mar V|l €8%r e area has been used, is al so

i d. hi f whi ch
LB o ] s RN Aol oty SoE e [oEaRFG.

alleg), represent ig;grédé?erﬁ{iﬁéc?ambuh?cgrl rﬁét\e?ﬁf gﬁ@%ﬁy{egﬂa%%?ea has

has such stateq as shown in the
anpd has a struqthees weowand moFuBpldentary 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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15 (Table 1) flag value state 00b a sufficient anmount
of primary spare area remains 01 b a predeterm ned
anount or nore of primary spare area has been used,
and no supplenentary spare area is allocated 10b a
predet erm ned anmount or nore of primary spare area has
been used, and a supplenentary gpare area has been

all ocated 20 11b the primary spare area has been

con 1te|y used (A TTag, (whi ch"can pe Teferred-to—=as
renai nder state {iHP TyRed gmoaint supIsire wé atpplpmeptare spare area

arga) representijngthe state of the supplenmentary
spadre—area—ha ofnfnc as—shown i.n the follogw ng Table

T C Ul T™ IIM\J

2, |@ith has a st r|ums ehreosptPiting étatd™| G SB. 25 (Table 2)

FaWa¥)

f | dg varue statg00b—a—suf-Hectent—arpunt—of

suppl'®nent ary spdhe sapat&mm&myrward%reeﬂﬁ@s Been completely used

predet erm ned anount Or nore of sSUpptenmentary spare
area has been used. 10b no corresponding state 11 b

t he suppiereiiteiiag shbhatiedr e maficade ére nocaYsay Bhat tHE 8ike of the
Her e k_}he ftl S/g of Table 2 can indicate the necessity
t h&-Pp giarpeea Qws'%u%a IBFFEABAT VY Siapl rapwennsg the

be sltéitérﬁ@#ﬁ& Q?rédéf@hﬁmb@pérﬁ&ﬁﬂtd %r%%ﬁ g?f{éﬁ[ei?ei;wqg%ﬁp@re area

a predeterm ned anount or nore O Ssu

ar das tean breeh \Whed. thd\keppleh&arﬁ&t@@p@ﬂ@@?@é % eflafRadhea
al | oc ting a predeterm ned anmount o

F‘go%ﬁ‘ r’&?ﬁﬂ%ﬁ“ﬁéﬁ%’@ﬂ? %L@f&f@reméux)mmmtamswe afea the
tlh@afdea@%aﬁf e cﬁsﬁﬂﬁﬂ%@%hta g?g Q(? %%prglﬁh%ggfroré in

O contrast wth 't e re er S

pr Dnmrgrstsmﬁr mealeeaa:ndérestammgmﬁ prﬁﬁ@tyesﬁéré@ré@rthé‘ remamder
three states.

" S TBREHLH PP PO Yalyi g s heslooy Brdecdaissng 2
spar € aFR3 6 is a flowchart illustrating a method of allocating a spare ares

upon initialization, according to an embodiment of the present invention.
Referring to FIG. 6, a defective sector detected during certification for
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
ina PDL, in step $101.

Next, the required amount of spare area is calculated in step 5102,
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 S103. If the size of the primary spare area is 512



upon initialization, according to an enbodi nent of the
present invention. Referring to FIG 6, a defective
sector detected during certification for 15 checki ng

t he existence or absence of defects on a disc while
the disc is being initialized, is skipped w thout

bei ng supplied with a |ogical sggtor number, and the
| ogi cal sector nunber which was to be assi gned to the

def EU0 BcRSCh HalmunRIPIACE Clllo bl BTt ESB {8lec A pp|

the position of the defective sector I's
PDLeniriess evg ti81 oama@ing\eotks beuseiie ;ﬁr@@eWSDEfenmes After

pa{e area i s cal cul at e&w S102. For exa
ol AP Aok Bedi e Slhnaled s Tesnedorestniebpionce primry
358§paﬁer@eans @ema%lna?an%ﬁat@ "BBNE Ry @D’[ﬂe Faima

al| ‘spare areas required to  process %m%‘@gm size of a
ands@ripaestaiy @aar@qmareatatc:m!aied@qsmbﬁ@btu@@tﬁé @i%efdPEhe primary

480 ECC bl ocks. |f
v E ha, At 156 Th. R hacraviont baewban spare ares
necensdtiedRAED 189S éteé%ﬁso%? eéﬁm%%e Erﬁc ne)%ir%%wssize of the

obt ai ned by calcul ati on uSing Equati o
al | sipiedentary bparenaneanDP4G ELL blockaiep 156 @Q!cuﬂ‘&ﬂ‘

U|red a t are area is calculated, a pri ry
spgsr mgﬁ? %ﬁ%&'ﬁ‘g kéoof the alipested poimary spareatiazieonf2752
t hee@Ci ock
naxi %ngrg?%zg@ﬁggnc I oc %%érééeﬁ%”% O&%@Qﬁ fige shthe

entSuUppisMainidry seancearaaiiéog 2534@0&‘(60&1!@0!4@ @ﬁdﬁﬁfe%@ﬁ@ﬁ on the
t he SDL ntr es.. After the primary spare area is

al I'Ba& Séatreéﬁé P 8EPPIeMBNtTY IsRgre Biea R prdardey at
S |
p iéd@}tﬁgﬁﬁaeg F%u%ﬁnqir%z@%o ch)S%gatgupp %‘eﬁnﬁgwt’@'fﬁ\%’é’nﬁ ea
i sC@aDi@!dleeit gostby SDGt ractl ng the size of the primry
spare area, -al l c%@)atz:?% step 5103, fromthe maxi mum
si ze of F?@Ie_féﬁﬁ @5' l&if%’@ﬂﬁ @ethad @‘t%h@canoga in
st e of t
SuSAP Ry syKe R Fush e i maliiSp state of a

capBuieay egatsyareab breatinutomiPemEElat b5 ﬁé&%nt invention. A
are area from 2752 10 ECC | ocks

al I,0 at ed r| mar
of d? %%ﬁgs i whetheredemaindss statetflag for fee pfimary
t hgpa@%bw @bﬁh iRANABR 58 & sthte "GPAR Wi S BriMary

and i nformation
spare area has been almost used and a supplementary spare area has been

allocated, in step §201. If the answer to the step $201 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 5202 that aliocation 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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remai nder state of the supplenentary spare area, are

recorded at predeterm ned positions in a DDS or DMVA

area, and initialization is concluded, in step 5106.

15 FIG 7 is a flowhart illustrating a nethod of

all ocating a supplenmentary spare area using

informati on on the renai nder sti@e of a primry spare

area, according to an enbodi ment of the present

i nvemugimempty shedoeraxistat inaflep S208d8F @soddh émﬁiﬁ"gg{ac@texfsts at
ea se

renmgi nder ate flag for the primary spare ar
dupgi%ﬁg' 9%?‘%& Iogigal fg'ﬁ qrga| & SHPRIeMestary Bparmangs foh linbar

et s e N T A N—

suppl enentary spare area _
S2qdortion of He lagoatfilet arebhin stepS2820 MhsaddmeNAtd®ation for the

determ nati.on is made as to whether a suppl enentary
spaﬁ“@PL%JB%mP@’ RFTEEeyy et iy edemaindarstaisdem.forthe t i s

i h T L T me—

suppe eirentidhy ssppleencdtfiamr sre sred Rolggtbted TnStGPSBBP3Then, the
That is, the maxi num size of a supplenmentary 'spare

ar &5Ot9TR IS CRRCKIEed) Whah 8, arga dhathasnelseadyrhesdiesilyaeplaced

su L al Located, are
ohePpReRRb R he BBpBIefetal Wiy TG BF JRen o Shamdi h step
t ha206y stddfectael ioeit aithirciae RPpERhel¥nAsiti8lare®ls nStdked for
be#ig?%rred term ned increnent. go The éxistence of a

su [

acaiRi ardl theorbLrrdtes st he kpptwitaouttdnange, as
" CRstindy a0l RreringfodBAs! S checked, 1n Step 3204.
t whet’her 'I5

I's determ ne enough enpty space

exi st s, lfimswticlpnba®unt bf esmigbus BRiply SRAEEoEXht Sidlat the
the rear of the logical file area, a supplenmentary

spSE# PUReD Pothe ipgiat fileraprde stamb20ofenaplyrasdas eraviezedinged
Si ; ' ' I the rear t oftion
o AP, PR SO AR BT L o RO
I noomat obeoriteclbenipt Epedh erert & ¥icpBUMD. af Bfre idalsufficient

is, a rengai nder state flag for the supplenentary
spameuat eiContiaupHs ematy Aeen,fhe ktarpS20Bfor alledatinga

BB g el Sl AT FI SR Fuous

conuptyderda ivhresufficien @t &edr thasearaf@hiehetthé bRRPA bieas, a

' er%'eggggde "a supplementary spare area cannot be allocated" is displayed, in
step S210. 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
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 S302 that allocation of another supplementary spare area is required,
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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 comginuous enpty area
does not exist at the rear portion of the |ogica

i | theasiea of thesdLapI&ACRare BPh% ALAAS CAEILH ERPASSHZ 1Phat is

in step 5208. Then, a determnation Is made as'to
whetFePaxmilin sizei @@ sunplementery sparei argedisatargt ye atlesated, and

et Ieene: f . abat
! e 0 LB PSRl B ol b bl T D
a Topplzensfhasypspaientayadars areaing) RRI BE e catel Eér}%e set

anpunt of continuous enpty area 1s insufficient eve

af t'¥f S8 (A £AP ARy REpdeterminge iRerpmentr eas, a 20

nmessage T I - r rea.cannot be

O T et elfe KRBT A0 ARl 8RNI trs ety space a the

pr aees sf asogicaldlieidesh iskdHeck8d] in steih 58V&NAHen it is determined
ating a nmethod of allocatin suppl enent ary

illust a
spéﬁf@etg%ﬁ‘%ﬂﬂ@ SPACerEts on sbep 8385.r raniongbrerspiytspace exists

eSS TELE R g Bl B Bia SRR ERY $03Te area for inear
detreplrceaidng of isSpreigeratnd Psvb gk 'é%céteﬁeéi@ritiﬂg%orﬁ Y Rearmost

flag for a supplenentary spare area for replacing
sedbrRi §f terlegcsl Yermpat incteuiBRAG. When ah areditisat e already

oo ey igupbla lafiotaey af S EPipmeniay Sopra Akea for inear
supppleaemical i SBBISB0B! aiaSivellBsik Wﬁﬁiﬂ’tnér%ﬁgg%rmentary spare

determ nation is made as to whether anothe
sufpte Henelaispddpalirealrienlacement ndathieddiak edtridsmestme kept

ol g
oo Pl chdnde? 2CEeReb BT Sook e o e Kt ea i s
requi r edftel the $thp SE0B2 ngdn SHI b AR oY _tﬁ@@ﬁﬁpl?@%ﬂtary

is checked, in step 5303. That is, the maxi numsi

of SRAKA 5P Hihisheyresprinderastate flagior dhmsieplaivieotary epare area,

o0 BBl LB A (PGB D EneS) s

vl hi R A et

i ncr enel@ gufficient amount of Continuouspempty area does not exist at the
rear portion of the logical file area in step S305, empty areas are rearranged
in step S308. Then, a determination is made as to whether a sufficient
amount of continuous empty area exists, in step S309. 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
emply 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 conciuded.

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



The existence of a sufficient anmpbunt of continuous
enpty space a the rear of a logical file area is
checked, in step 5304. Then, it is determ ned whether
the enpty space exists, in step 5305. If enough enpty
space exists at the rear of the logical file area, a
suppl enmentary spare area for |ifrear 10 repl acenent, of
a predetermned size, is allocated starting fromthe

r easpavs teregroiststoredoénd henkgeticed tHalt te 854a.arkBs %Faﬁ Be more
SSOF \Wen an_ area that has already been | i nearl

re ‘%@@Hapg‘%&ﬁBWﬁVéﬁoﬁﬁﬁﬁﬁﬁmémﬁﬁﬁ@#bntary spare area

bl ock w (R (hG PEonel aniBr BemEhle bBARSWTEIE e

f orsuppieaentegparenest arandt Lbed HPlineat rep%ce%@rﬁt B6d spL
ept 15 wi thout change, as descri bed above referrlng

o GhliEes are nglichanggd. gp dptanglBinclian igeieyRntadhf or mat i on
for t he supplenentary spare area, that is, a

remai nder state flag for the supplenentary spare area,
isinitialized back to "00", and the size of the

al | ocated suppl enentary spare area is updated, in
step 5307. Then, the process is concluded. 20 If a
sufficient anount of continuous enpty area does not
exist at the rear portion of the logical file area in
step 5305, enpty areas are rearranged in step 5308.
Then, a determination is nmade as to whether a
sufficient anmount of continuous enpty area exists, in
step 5309. If there is a sufficient anount of

conti nuous enpty area, the step S306 for allocating a
25 supplenmentary spare area is again perforned. If the
anmount of continuous enpty area is insufficient even
after the rearrangenent of the enpty areas, a nessage
"a supplenmentary spare area cannot be allocated" is

di spl ayed, in step S310. Then, the process is

concl uded. As described above, in the present
invention, information on the sizes 30 of a primary
spare area and a supplenentary spare area can be

cal culated by a sinple nunerical expression, and
informati on on the remai nder states of 17 spare areas
is stored and managed, so that the spare areas can be
nore flexibly and effectively allocated and managed.



Al'so, in the present invention, defective bl ocks

wWithin the supplenentary spare area are not used for

i near replacenent, and SDL 5 entries are not

changed, so that malfunction js prevented. 18 CLAIMS:

. A reproduci ng apparatus conprising: a pickup to
crRadsdata froma recording medi um conprising a primary

spare area allocated upon initialization, and a

suppl enentary spare area all ocatabl e and/ or expanded

afte he.initialization;. and a processor which
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spagpestatsus conprising: a pickup to read data fromthe
disc; and a controller to control the pickup to read
the data and to reproduce the read data fromthe
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been registered in the PDL or the SDL.

3. A recording medium comprising:
a primary spare area allocated upon initialization, and
a supplementary spare area allocatable and/or expanded after the initialization;
wherein defective sectors in the supplementary spare area and corresponding
replacement sectors which have already been registered in the SDL (secondary defect

list) shall not be used as spare sectors.

4. A method of reproducing data comprising:
reading data from a recording medium comprising a primary spare area allocated

upon initialization, and a supplementary spare area allocatable and/or expanded after the



list) shall not be used as spare sectors. 4. A nethod
of reproducing data conprising: reading data froma
recordi ng medi um conprising a prinmary spare area
al l ocated upon initializatlﬁy and a suppl ementary
spare area all ocatabl e and/ or” expanded after the 19
initilizh@dd, zati on; detecting froma SDL (Secondary Defect
List) that defective sectors in the supplenentary
spar étentipg franda Sa{r(ésgmal m@eﬁeetmlau); dnbdtfegbetsortsrsihileh

been [egi st e t he SDL
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havi isgroduping meripadiiie area allocated to replace

primary defects found during initialization using

slipping replacenent, and a supplenmentary spare area
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reproducing the read data ﬁom the disc, where a primary defect list (PDL) or a

secondary defect list (SDL) indicates not to use defective blocks in the supplementary
spare area and corresponding replacement blocks which have already been registered in

the PDL or the SDL.



