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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 pekirioh BPHHRIALRJNIEt her or not -a

correspondi ng
In recordlng 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 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 (PVD-
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 correSpondiné;-
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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
represents that no spare are@ remains within the
correspondi ng group, and when the bit is "0", this

r epiPELR AtSS GaRdie useshihe e Whether itdnecavpiasi tAicardingly, a full spare

i T R0 a2 A PR e ARG Yy B el B gpare
ab@eas agprasypietls Adg, y‘h:ﬁhéltspwe atve flrgas etm@ﬁn ﬂe"p‘atwe byte

t
gk ueRs (Be) 4Ky 881 F bGP eraptltlAd oo VA, fen o

| nibitirepiesatiirna cotredponpirgf goapse'1t, haik ré;&}@sents that no spare
pl enent.ar e area is allocated on a disc g

{ nere v Ba: WHRR1S cRiteShoping grow. erdtvéresriha it 0", ths
a FOY5oSORS Rl bzt Bfa fofiaMsWifh {H%ecbo?*r%gpc?ncﬂ@ Brdup.

conpl etel y occupi ed However, occu
that t hifeamatienion aspase arde V\$‘||tra‘nrte cammtea oabmgsdnelﬁt as

t th [
o CHRR G reBfodb i S hEe Ehe B3 Hebds ovpied On
t hmeeathet hmg:ld D\/ﬁiscﬁNWlsmlalad;albﬂiemhﬁirP@pérel%reé can bte
e nt o area i's ocated to

P Bl OntRTlbart isiieratis et hosmplenantory spare aros
: Lgﬁ‘ggﬁmgmg'g@;@@@% Shieenta b BAG fm ) & sl BFéing
t h8kmagss Oﬁ‘ﬁ)‘tﬂ"?%@ﬂﬂﬁf tharc whei &hﬁﬁfwm gre@u is complmtely oicoupied.

L.

?éggr S{I%’I el'r evv?msag%ﬁ'% 'ﬁg%[sl | pbmcf}tg&sggg%ﬁa is almost
meotapiast casitopd represdrded by metchrlaubnepbmvi ding | ogical

t f t t df def ect
Gener at SOy St PrYs BiedsracPaing Bne gristing BVE-
caRANUstandarﬁErbpsmiﬂ @Cé%redeltérm:ﬁedoérﬁWt'ob@ﬂar'e%r@é i he

DVD- RAM st andard version 1.0

exi

po%lf tgreagh gepe epey itializatiasy thee?ﬂ%t@fédhlbly I%pﬁqdptangmed
I I st

(PR SURbnT rocegs B Ofc Gk o R hBRAded 6 B8kract 1 o

r épedegareerd masihod tet iseappiiet taca derrddpoa)iingl distks of an

€I T ONeQiGe ZANGIN (b Qb T Herdl O5KS géneral recordablefrewritable
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. However, when an appropriate
anount of spare area is allocated according to the
state of a disc upon initialization, and a

S PR RO e e 8ol Bt AP SRR et e
ef f eplacemenpaust los eoadddinain S 14 DIV drsa Ui r ed It
is prescribed dﬂr’% t he existing standard that

n
r ecor di MEPHREN VNG LY BRRIOPH e AMPUNLPLEP 36 atpa "a @E%Cat$q1e

Si ZgetdiAg RIhbatatb OF aldGAH ihltivlistieh! é}ﬁi é’Suﬁﬂémentary spare
managenment i nformation existing on a disc is

Kby#(&3 is alecsied agihp stafe ol dia dise Pegpmes bagl @Eﬁ@r%ﬁﬁ thendisc,
becoEte ofigulieisp Bt R lboatiiaipfiol ientR, F i<TH88 B0 n

r edbe@ad;tmg stamdaltﬂ\lhabm & resodiisg and/dleneprodubiagdpbacttus of a

| ud PDL d.SDL, dth
cur g naize R BOUBH f ibrinerdii o St pipmodigent "°
Kbyihgsmalitiexistiryy drng dlsJB,VQS f&;sarpd;ab@mgw @ raBrridtiéh is

PDL ranges from sectors and the 15 remai ni ng

sedigiesatgd in that thegagdeal @ym?ef of gpfeels dat 5pn bemranaged begomes
t h%%§ PR REhLS! of%afe&mat t €3n £ %c%%ec?@ thé DA qu%dssc

can e processed IS restricte accordance w th

si ze (Sﬁa{ewhegl)afe@t manggément. inBUNMIERYINGEIFHED L svEISTILOMNA

' .0hj ' f .
or 483t o1 78151 893 5PE 7 8hST el o isein 0
ha\mwg-RATWsm‘ﬁitarcDVBrs@ach) R Bdramgel frbheses:tcft§1 tang, aiethe
remai ni ng anmpun are area all gcated upon
i nifeMRINIIAEFAS %ﬁ&et% Wéﬂﬁ%f@%%@'—tw 9% 58 that e

aM{iibe?fof RPERM fo LA RPSBL leP&RIsqRatdEh¥e processed i 1s restricted in
initialization. Another objective of the present

i nBsReidsnce with thepsiae (IeKayias) efedbwfer. 25 sinply
calculating and allocating a spare area for slipping
repl acenent and a spare area for linearly replacing
sone defects, whil S8UMMARY (0K Thi& INYENTION

To solve the above problems, 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
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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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 replacenent while the disc is being used. To
achieve the first objective, the present invention
provides a 5 recording nmedi um4haracterized in that a
primary pare area allocated upon initialization and

a suppl endhirgtherghigctiva pbhedireerntiroention srto provade a method

ini he SI

par o ddhb Q0rcRlon S K R e R Eale e E BT S bt or
genéresy seplaganentivittlieding dla‘cus:!nemgosathl eve t he second

obj ectl entl on provides a 10 nethod
of alloca ?%mgg‘éeoi“gi'ﬁg © 1”38 SheBrFRgR! inwndieperevides @i sc

r ecrecdidig madnidmharre@é@ﬂmh fﬂfﬁbt@mﬁﬁ@rﬁ(%ﬁaret 4182 ZRLERq upon

|nc;I1t| the steps of: determnin e m ninum si ze
of '@ '§h%ﬁqlé’”a"}f1§‘a9 R ?ﬂi@fyrﬁmb%are@faﬂpcatnﬂvafieﬂ:eft@hmon are

gengbatied shy t'h@%de@'oﬁ‘ bl d i eab%éﬁ. a(‘#gﬁgf;eﬁln@éaa %yl tE% pumper of

maX| num si ze of a spare
%‘Ftﬁgeﬂ@fatﬂﬁ?eumnzleltlaﬁzwonermry device for defect 15

{ d
ZBBZ?S?E? acefelfic SEEM UG the brds 2Rl Rie i chroriges a
s| inpethad of emmegrarspamela ite Bahag e BbRERTR BldistSIaerdinte
maxi mum s l}‘lhe spare area. To
BT BRolRG ApBhRLEr hednetad "}ﬁ'%@ﬂheu Shersneli defermining
pr avé ARFmantsiest a sﬁ@r@%&ﬁﬁﬁ mﬁbér%’g a %\rl,?gefe ts
aratus 26 h g

recordi ng and/ or reproducing pp
pr iGFALLA %‘pgﬁdfé‘ga’ﬁé'é"éﬂtwﬁcd@tedmﬂmgrtbp e sizerof a spare area

d

e, A0 A0 2 B B ot

al IrnﬁmgemenbofrtbpIrmdnegeuﬂldareprdﬂf@ﬁg épmélaéeérﬁ:ﬁalﬁfcbﬁﬁg a
r repl acenent, the met

[ n| zation

coRtT R e e 8l siding HPseinerhand Hasar sopipraneniuaing the
s patigimareand Fianignan siee af thBapakasegl r eady been

i nearl 25 repl aced, wherein defective blocks w thin

the supp? ERRIAYAIP tE\ﬁ‘éP@eﬁﬁ"@a*hWﬁéwth@@r&bn @amdamdefect
|| PRABbYmERRhERE féH £1i8heddidifly bRl/oH HpFRILRPARERIED! -

having a primary spare area allocated to replace primary defects generated
during 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

1

defective blocks are not changed.

BRIEF DESCRIPTION OF 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 1 is a view
illustrating the structure of & conventional full
spare 5 area flag having SDL contents; FIG 2 is a
view il Iﬂ?t?%ﬁﬁ@iqcﬁ\éess@mh@dwm of thti mesmvm\nsglttan will

ea .and S nt ar
apar iAo ol R LY 8BRS i B P aRmoRisdsereor
3A Mﬁﬁr%ﬁeac@twnhe\mwcﬂxéwsftasm@;mg whidHhods of managing a
def ect enerate enentary spare area in
the str uc@u?és ?df Ie{VH@usgraggngpfg%ﬁucuﬂrﬁ gEpgenyentiopaldull spare
ancarésﬂagaatnablm. Sveterg al | ocation of a primary

spare a ?@ and a suppl enentary spare area according

to the % seffta V'ﬁWé“Hﬁtfé‘HnQ Wesiryotige of pascdiavingoaifi$arrarea, a
f ororigeires te

ey T SbarBea T 2 subPloict eyl ShAlo el 208 ip pa present
r edpEEkipRiel y; FI GS 5A and 5B are vi evvs illustrating

the str r |nd state )
i nf or mar‘l ﬁ’# ﬁ?@@sﬁéﬁ‘% g%gﬁttglusltrﬁ $10% MAREgNg R defect
s pgeneratscen haupplRnRaidrg spgakests whtﬁé sﬁ@&ﬁr@éﬁﬂe disc shown

acc\%ﬂ%%g to the present invention; FIG
f1 8 illustrating a method of aIIocatmgaspare

area 2PIGHAN hid 4 akd t%%iésosrhouﬁ‘t?t_fé’lro%ﬁ% éfa Sﬁrpgryaspare area

enbodi nent of the present inve
f | 808 RaUpPlamantary spanegraa mctbrduhgdﬁ ted presant ingsration, when the

he re |nder state
P ap ST BEeY (o BRI AahBelTh it MR (EESTR nE diah Skraoing
enbpphratistis 82 i«tﬂymsmmmmbytewemeuwel?nd FIG 8 is a
a method of allocating a 25

fl owch st
suppl e ?r%!?ﬁéa @1‘5{&% i waw diuggatingethe éFfﬂ?tH@rOfﬁ ftageof
[ nf@m&fﬁder@ﬂat@fnf@rmateon which represents the degree to which & 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 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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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 prinmary spare area is first allocated for
def ect replacenent when a disc is initialized, and is
first used for slipping replackgnent. The primary

spare area remai ning after slipping replacenent can

al so be R&RMay sPefeaiea is st attegated for Fdfect replacement when a

sup, . L | r epl N ,
SUPOLETALS BN 1o by DT R
dentnass ageasfeaaining eflendlippng replaaddicni @mallsy/balib@t /& Glear
whi ' ' eing used after it _has been )

i PiPeBishE e AP SRES: Shot ek o Mo iep i asTfocts
shogenerateBvBileZhe displs IFINY USERIRNBIBS SRFe BldRRHiTis

repl acement and |inear replacenent is allocated on a

di s%“adp'%rﬁﬂh @ﬂ?tmi?q' while a dissrs beingivsediaer it trasbeen indiatiged.
repl acengyat DRy thek invBRt i i s, of
sectors, t_h:J_é i ncrpfe@éss?i%gghfgﬁdé&g I Cl edn’@yﬁgfﬁ'u% ?’If"in?%%pc?ﬁe
of aref&rgiiapiegderiacerrpvendrlineanreptaesienpipialigcated on a disc

re : iLve areas are nerely not used, and
Gars BT aNs5h SF e Rethe REleEeterRariodat -
seceplacersent inamits besabtdre cthuy horé Rty B BRierR9 of 88fation of
after initialigzation.. Tge rimary spare area nust have

a i PRRIM A Bar Howpwer ind %§§%R'99 replagegient | defpsitivg areas are

r ephare (X :

o e L ceed n O rRRPR G Ste,

on S§CEN s WAt the defastive seassapedihp usesiater itiadizatidre

; i i . [ t | {
2o ey 2 griflan? SUP R BB B8 R b T SpbBterPe nepatpar
iSn fql sﬁmin?mngc@eémmd mmmge;mt% a'{TffDUﬁf ﬂ%gbﬁéﬂare%%r linearly
u ntary,spare areas of predetermned sizes are
21 redy e oPtebt hatcahecSnaraielionnaier vhle e disaferising
pousé@nHefe, ahd ere afed fok §Ii@ix@@réﬁl%nk§?reqﬁrré$§{: I%éa§tp§§ €
S .

area is insufficient to process secondary de

ge RENYSentorsias fhegumker of eniiies degistersctiora PDL among defect
| Nidah@bbAdht iRfbrmation.

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. 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



10

15

20

25

30

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 replacenent after
initialization could have been already used as a user
data 30 area. That is, a defective block, which is
used as a user data area, is allocated as a
supPTBRBMEPHG 2EaF0TesURP lesentary spatecarbe whisherasd dlready been

rep I. [ alfea or s enent ar

(o At beRndyni TG 0, ABES oX0e5Pe fleatidd Bufeagresnmeon

in me@riysﬁplawmm fatespeni ® be eeed/\m g@b@&g@hfa@ﬁﬁ’ﬁar@%ﬁéh dual
to e use

[in |nt nded

supP S SeEPPE ek in Ao eG G Spe g atentivefock already
deflmaarlymegaamdmnh;usm S@FamBtady éi!fafr@&té ol e%%% dirset
alrea 5 linearly repl aced W|th|n he suppl enen
spar@? lﬁfge'é' 1€ 4 /gls%’tt ‘éieﬁch@nldlqi%‘@t thepmomasm replaeament § m

in dopdglicarelyy di scs, the process of replacenent is

conplicated. To soI ve these problens, as shown in FIG
3B, a ddfeivatbese pmbiams lEsrshowhén FIGEE mgf@@twememthm

or 1 e sOAbeBffl ERE A BRL ha itadd oot BBRanEapiases by a
S parieneay eaarasarsh ona prévaffbdatedBup éﬂ;?lﬁéntﬂg cp*%?r]e H%%das(s%r&_mg] in

e Al so, secon
en{}'ﬁé‘eéé %FS Ogg?rt@%émd Rar @@faér@memb /bllsopsecsnmmuemt list

T eacon iyt RR B Ry B B R A i

t h&tangggaient aneacrust net ke ahangede Thewbasin wlsy e SIpednmag

o ! PEEENGeE 1 1B SREATL i b i Ve S Bhigpessng

ennﬂt @@dusimbb the SPEECEHBS isdﬁélag tséqt%dtiéﬂ?g'lséﬂ W@H&@ﬁﬁﬁﬁé& Yo be
ock use

spar ar.e. hus, a. nornal

| | %e(%}t&hly %6 !@ﬁﬁ??ﬁﬂ 8htrigs Used R peicashdefests withoef ect

and an dretargd dre far | b
A e

20r St ean miggnteynined a¢ aulefash anidtthus, emmdbrmmmag is

|1 peddrinedigiel af §6h-d&kEMld YSition 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 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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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 area such as a

sem conductor nenory, that is, a buffer, in order to
i mredi ately use defect manage®ent information. It is
prescribed in the DVD-RAM standard version 1.0 that a
32 1NAiRs gpeed ipuhg buffercorrespondd? tmytaemwm nuebpoofcerittes

i nf and S of.

(P8 THTOENERS i SBGLOIS o A00) FRHeaNg: SRk ne poL

buﬂﬁ‘@rentrme&mﬁ the sm sc&mlpp B8 arddesnaiting affemPDL BhiHEBREE stored
n the buffer is for one

seé‘ﬁ)gflé % It?eﬁﬁﬁﬁgég’gmsﬁﬁﬁﬁ@"a% defgct gntrigp mhjcdkchave a size

st oamging frotrhe niasifiLeT ofcpie RERP1S1a hiudrign BRs ea&lfgu”bef
of entrk{ (| e., 7679 entries which are for

sect or sepratthe Mexseum alovelie sizg of RSPRELArcaTAPrimary spare

f
o G SO BBl b P eIl e SR Uil anc
dethecpurgber ofdDinknichs heneratsdaipon ibitialagon of & 0 Here,
f 15 t
e S Fhedinifndy b aRndaladRepi gw%msee:agazzgn@ava
pr spaveyarep fdrethe ROEEbIE dfsdl AMCERERORidersPar e area) is

deterrri{;leg b th?.si ze of a buffer and the nunber of
POL. ent FitBe Phescat iventiar, 6EOKPHiethusier thet pamsiore defeckc.

He [rfformatibl @R s8cidRbh detdt® ﬁ%gﬁ@ LY AEr 3RNeL ?otrg ?%,iﬁg used

in the spare area, an extra are area
polseasmpiephs procesibe ft@(fm@msnudéme df entries rvsrsremw; for 15

t def
|yt et BalRRE R RH i PRl ind B8 piihinaibes opentries
30(3360?tamtr§r-zscmr eseates) thboceapdipicebeiey i Emf‘:g@éltS he
or

seot or S0 nias buly Baef rb?%vééﬁsﬁgﬁg%ééz%%emwmﬁer can
MegiotbEe AITRAY defect¥id tAthe ﬂe’éo&d%%ﬁﬁ tt?é‘&éfé : e"?e?“

sectorsz that can be recorded Iin th
buffasmatian seqa acsording toathe stacsird lsluameemlvmemwyhe present

Pﬁﬁ?ﬁglo@z&&r{%m%éﬁ% ?fi@y ofRESPLR A%al Bkt REn bELNLEE Ty
during initialization of a disc and during use of the disc are proposed with
respect to a case in which a buffer for defect management is of 32 Kbytes
and a case in which a buffer for defect management is of 64 Kbytes.

If the size of a spare area that can be allocated is restricted so as to
have a predetermined amount of increment, a calculation expression for
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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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 proposed with respect to a
case in which a buffer for defect nmanagenent is of 32
Kbytes and a case in which aSuffer for defect.

manage i 5,0f 64 Kbytes. Jf the size of a spare

area t Eg{]hé a?ﬁA ﬁé’déﬁdﬁ %{85?@83 ?éo‘fl@gtﬂﬁ‘? Eze @f spargareas when the
havsizaopthe deiffer 1§ 32ech @4 69 Kbl Rs! - i

cal cul aéi ?E expr essi oﬁr;é.gf)or 2i5< Sé%?bﬁégt@‘?“r‘@@a ﬁhg&‘rﬂsltrcgwmn
ano(F2cor B%g-éma?réfa‘"% sPregenys &g nymiseraf iDL edries and the

desgicbhg dolupingherctMsiinSthE $h 3k haR n%%nt%eg Lo?ﬁ@ﬁgafrﬁa?that can

spare area for slipping replacenen
pr i RfaRTpCeRsedcvih respest todhanatbbyofthe icdiragpdiBing RDIL &htaSs.

in ' P ntries.correspond to one
;ec??rr?lﬁg%%isﬁ ﬁgﬁé)@ﬁg d’gﬁ%& %o‘\nog?) eemgyrggmfs&egﬁaj Sede srewp,
51 wPELarendxpressed in ECesiods, fayufdd ¥ REQLHS defehie

E %@ocﬁ'@\?ﬁs 16 data sectors. 9 FIGS. 4A and 4B_ are
ta SSHENR %tr BRI dinsd replaspment elranessaptns s alinsatsidz dhat
of i, hiee hrirfifneim dige S2spSRY hesy tﬁaﬂcaﬁﬁbﬁw&%ﬁgfis the sum g all

respectively. The first columm I n eac
an@PaTs Jreps eanuired te awcaseiherPRE ePDies svitra gsare arch refgired to

seg%sg%%g?l_tggﬁ[egif@&{bog&é&he maxi mum nunber of SDL

entries, t e processed, with respect to the

nunber Bhe it cobmmreshmovscths giRBlune Biztiok Spare HhgadYeaBif et &
spar e

i hi.r.d. col denote th i f
o okt Gl E1eB8 ol g e sen T ogion coiion; dBeirba | 1
a splagcurn @RthEasUEeERGHN SFBR3 GRIRBkinkA! SLE %1 Fe%ibgéd Bt

resl acenent of one sector is allocat:

i ATSRASH S108ks. de speand subealuimashowsithe minimuocsited: required
t heps al [ praocess the
b e ek b RGN B8 Thd B Bl SR RR e
SDIIrefmiin $2e elgequined spmre areasTdsea pencentzgk i) o tevtitdie

m Qi si f are are required to rocess all

aer R g 8 B EeBoiar S L puBbed e e fat can
f i Ibs processenb| THeastodlbmn bRows theGRAMAONSARYG P8 spare area
maxi mum Si,z uired spare 15 areas in bl ockg, t%e
e

S CRGRAMSTR Pt SRSTR RYRancihatis, iAot obopire acba
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 20 recommended by the
present invention, that is, the anobunt of spare area
sinplified in consideration offgan appropriate anmount

of supplenentary spare area to facilitate calculation
of the ahbsiwoin Rike4épanen aﬁéﬁbaﬁduurfepisa%éld, QB&&@%@ that
gen j pare.area. In the |last colum, the

7 r P tpeolied 1 e oo oRel# oae Crinet Repopistelnt

r ecoypnesmied Asthe euatea st pﬂﬂnﬁy%k&t@@[ﬁ_ngﬁ;igsg increases, the
peréc?.nt[ar%e %fo he s%are area to the total recording
capActq'y HEPes ofpegondanydeiects fhat con basserressrs denreasrmnting

betthe perdeptiye §rahe RABIGRFE Al dfsd e | QCks
The third and fourth smﬁ%col it g{%%?g, %'%zmrr% Shagthe

of SIAESFrIsrRRFOSRE Worse @ dhe nurpbfﬁ*a:lf@riamw ddfects ri]ncreases,
per r respect .to the
Pot/aich RIS VRS 8o Riant et T 566 b funFoeinen

t he 304|T ncaometl khts meMBe mfﬁtemrgit@ Gﬂ%f@&lzeAﬁeahéﬁt ihverftih

to ocks wn i n , en a
32&%‘5?’%’%8‘3?% L) §]‘fﬁ‘s*é%r{ RS df His easen armaxmubamber of

r ececoledhry defelcts Haf &b R :

con‘gl eiec?lry egr oscessed. ézr,A\Fs%tahe n’ﬂ%b%?&%&a%rggé}nﬁ%v drea can be
def8TFP ‘E%B[ E3eed Egardingy efdbe sumbarof primana defects eXlsefthe
SeaRiMA : ed.decrea o, 2Nd.
S e e R R SRR 08y ain 27 'S5
decr eas€Be pEswest imvantion destribéwea dist it whieh asp@rs Brea for defect

b : . th f.pri def ect
" PEEGeBhEE pRch ) BUBAIRT hndh illabeRiclrecomiatantpe usage
depegose bhtie distiobetitastthe K&, 8AH \éesuEFie%e‘ﬁEé?P sPe area

referring tq FIG 46, the present invention

re oeﬂlr?ﬁﬁtgg e{ﬁ@f Hytializgtiorkwherethedizecef the sparmiasea ssipsufticient.
NBAEEBHIING T RBEN & t t can be
recor dedgi n a gefee%ﬁnﬁgggﬁ%ta ﬂ%@é ng%lsk ngllocaqeg, the

c oRPpPERtcl 2 hipplasaderyrspger atiea disatobin bealibogtee muet be

préaLNtad i unt .of spare area can .
be kept e!r Z’If' gte}tl%]éﬁe?@%ﬁ'sst g}%ts B}c)? e%ﬁﬁpgﬁeﬁf??ﬁa@@@ ensily
pr@!@@fatedl bgvr;enbncﬁng ithesizel dfessuppintshtar sphicCdted S50 be
ar r,.defect . ..

Sfdcaldd i5 ' 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:

wimum size of spare area = | “r PL %32 + 4096 b
s oc..(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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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 enmentary spare area nust be allocated, the

anmount of a supplenentary spare area that can be

al |l ocated nmust be calcul ated!1n advance. That is, the
suppl enentary spare area can be easily 20 allocated by
recording the size of a sugplenentary spare area that
can 8 sizgl ¢fotpare @raan= 4096-§c-dek (286L 3N ghr uct ure (DDS)
of the defect managenent aPdd (DMA), upon
initialization. The size of a spare area for defect
managenent can be sinply cal cul ated as descri bed

bel ow. n the 64Kbyt fer is used, the 25 maxi num
si ze of ngg‘baé% 3 6é19y 4 he{@& n deotgs paeatmEmdaiegbwhich
cal cul ated by the follomnng Equation 1: iximum size
of spare area = [ 512 ]x32+4096 bl oc.. (1) Wen the
32Kbyte buffer is used, the maxi mum si ze of a spare
area that can bglillocated can be cal cul ated by the

f oldpesnaleEgedt | !, By, dénotestheawnibes phPBLaMERs"and
4096-[ 612 ] x(256- 32) ...(2) In Equations 1 and 2, |
512] denotes a nHX|nun1|nteger whi ch does not exceed
" 512 ", EPpr denotes the nunber of PDL entries, and

32(32a=m):) mﬁd:atmstaasmammmr ew(-s ﬂ)?%a et of 2 irwhich the
Sl ze O a spare area

r e&'&F Péa SPafep?rse é‘%%“'&eﬁ*éo PEOGERE O TRSEIND LTSl cefdcts 5
apebErokifRi&dfor 8imsib &Ellcﬁiaﬁ@rl\ ‘%Hﬂth? “Hﬂ%eﬁ ;Bﬁ}ﬁar?%EecEs (the

of primary defects ries
| e84MberLf FQLgentpgap)gs lfisﬁéh@ﬂ 562.0Hew, $mesize of @apare area is

Spar B G BReRE 350 Fp SOIE® i “Ehel pogaroH cp Aeiueo

selstpocess Sﬂxem%ﬁpa:m ecea, I ecormended by FI GS. 4A

and 4B J s_about 4% t han

act ual (Y PAUHT 9101 gl BPBendig bk FUGS. & andB is about 4%

g gamasmaauaﬂmqar@d d4RTaFLACPnd Bz BB{Eer ati on
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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generated in a spare area, and are expressed in

mul tiples of 2,

so that calculation of the size of a

spare area is sinplified. The renai nder obtained by
subtracting the size of a spare area 15 all ocated upon
initialization fromthe maxi rum size of a reconmended

Spare area,

suppl enentary spare area that

is recorded in a DDS as the size of a

can be all ocat ed,

wher eby the suppl enentary spat2 area can be easily

al l.ocated during

use of a disc. A supplenentary spare

ar 3 2llecaled grihecsizaef a suppismentaly sphee 2ass mofesmed by a
s p%l@éxﬁ&;mg o8 drB% F&ASAS fol %kgl%i Ztv{d'gaﬁtq cgerpam fumber of

spare area al

ocated upon i'nit

corhipcksspyainsy @i of the spaheareapaussdtieasthagx s@;ﬁplémeﬁtaﬁy

tely
o caertes s RRSTER I AT RO GL A aeseds comalmi ey
I I kel y imtmcmnbIrauambysta@&rg@rr@b%entﬂb%@fo%b?ee d;ftusle%fa
rpreferab e. tgat a Pl ementary spare area

al |588§*‘taé836§ requyie

it @dtﬂatea hal i3 presipigroined apeurnd oarre:ae Déthe

oL G & oo (S LRI Bl SRSt S R M

for exanpl e,

r trepspase aferehapbeen eonpiciely usseldyr thdapart laga etlli remalns as

LRGE:

a8 RRL g Ir‘f\zﬂ%lt lgﬁ g@wﬁetger a s:tl[pﬁlgmentary

re are

c aspareearea mas bden abid@ited Whewa rp@@fe@érﬁ%ﬁéd“ﬁnbm A8 8f the

se of

pr Bd'@f“@’r e ar

i n which

required to indicate that a

e area
%ﬁ%@ﬁw?e%“&?&r 15 3i$0 raquired ply thisasa, wfag
begmists 6sh be ABAEAEHEE réRARGS R %oﬂﬁ‘z%%{l

t he spare area has been co

Fidd %WSpare

t hareg) EpRiegandinodbe plate efthe psimansspare amea lead mGhrsgatsp ase

ar %Mn th& 5@

suppl enent ary

By T8 1P AL Sl PR o,

predet e(ﬂ'ﬁbi@e‘d am)unt or nore of the

ocd, (s lLn_this case __a

area—has—been

primary spare
P al SO raﬂlllred
oo

ptabe referred to as remni nder state

f |{dtpg ahke ch ¢

information 10
t h ate of t

i Wary spare —ared)

lcplcbcutlng

he SHEECH%@F el d PAPEEY PRare iRshresain®es as

sl“qj%in the fo

sHown in FI G

55?&{%!?%&:?% grm%unt%rr] gnorg o Snr%grryus%are &rea 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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flag value state 00b a sufficient amount of prinary
spare area renmains 01 b a predeterm ned anbunt or nore
of primary spare area has been used, and no

suppl enentary spare area is allocated 10b a
predet erm ned anmount or nore of primary spare area has
been used, and a suppl enentary spare area has been

all ocated 20 11b the prinmary spare area has been
conpletely used A flag (whichi8an be referred to as
renmainder state information for a supplenentary spare

epr esent - ment ar
spdra? area has| apnefertidatioud b rhEBL FIETE Aiptentpere area
2, land has a styhmifgangdssin in FIG 513. 25 (Table

25 flag value sfate 00b a SUTTTCIent ampumt—of

t at
supplenent ary- |SEAFATSPOANNG RS, 13 01 b a

prddaber m ned dTAURLoAr By Ghrs PBL ETENLAT Yo SRS o

1 1 PSP~ [l aVal
ar eda TS "UCTCTT— U3TU T o)

the supplenmentary spare area has been conpletely used

Here, tierd,|tBgflad of 7iabie 2FARdIcAEI G hecddiRy BRf ﬂ*?esér}%ésf pf the

t hat t{ée size of the 5 supplenentary spare ar ea
be SUREICEREETY BRarsi aipR ynust be éxeeased dytsiraply rapresemtingtthe h

R or TR o T PR Sty SB e

Inhyieag byt gt L

t nanern SR oGRS ERah gEao o sobBlemeriay epaiecreasihe

L0 vaet"0s ofthd flag ban SRIBY Delehartledlts S0 ThFordre, in

primary spare area, the remainder state flag fof a ‘

s uﬁgﬁ'é%sé H?tgr“g}e Kyeaiadertateriag form primanewase atess thefb@airtier

P A e sp 3, e B Ay 6 an

enbodi nelet 6d¢ atflewchart dlsistratimy e metiond of allocating a spare area
upon initialization, according to an embodiment of the present invention.
Referring to FIG. 6, a defective sector detected during certification for
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 {o the next séctor, and the position of the defective sector is stored
in a PDL, in step S101.

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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- bl ocks, 275

Referring to FIG 6, a defective sector detected
during certification for 15 checking the existence or
absence of defects on a disc while the disc is being
initialized, is skipped without being supplied with a
| ogi cal sector nunber, and the |ogical sector nunber
which was to be assigned to the defective sector is
provided to the next sector, and the position of the
defective sector is stored irfd4a PDL, in step 5101. 20
Next, the required anmount of spare area is calcul ated
in 5C&Plegisp2 mW“M@@HéCQ\hgﬂka ae usertie praksPBle PDL

ent g4 i 307 the mni si.ze of

s s chORb PSR oA yE R 1 BRoe 0o R 16 Chter

pr oegsimane spale aaais altocated, a reipaindeaste® frR0ol hehrinfary

pro . I es. for ne.sector, and thus becones

480&%’3%851’%’8%% 19 37 i) st 100" et S Ut uSEmasughgize of a

t hesuppteresrdaty dparevasa iBeaRIBILEAMRRIPHR dife Fhe primary
S obt ai ned by calcul ation usPng

2 ECC bl ock
EquAFT A5, Sloraed K T8k 263 5 eemaiemysies of the spbro area
SPAMRERin wasrsideid Qayish s ?HP&&%@%@%’ Reisff Rize ¥f the

calculated, a primafy spare areéa 1s
St epiPBlEnENtany sphaes sleac2240 EBE Yodkepran Ispedleulateadyi S

51 : i mum o 24 ECC bl ocks are

us gsé"]) # 80%@3 geﬁ%ogﬁgﬁﬁé‘?}?@%&dzqu FRATESAIRA HOAY27 52

bl dBGG biors 08 e haxipuAcsese bhe. ForBAdr G heNitesf tht he
re area i ocated, a remal nder state

primary s s ,all )
£ 1 SYPPIEMEVAY SPRMTa (8a e dd LS Ploci Bdenfarmationcarhe
St abaind@r statdlofth8RupHBthentPs éia%gng% Feecopiﬁoaat‘r’

suppl emsnt_ar%/ spare area Is cal culate y subtracti ng
t h@rejstarnyped pasipensmiara DDSpuMAnem, aad irtaizaton is st ep

51 : r@ﬁj’ m si ze of the spare area
ca%@ﬂ?lgggé&n"?%%&ep E{5n1102, in step 5105. For exanpl e,

t he maxFian siakovthartibusteting eensthb@ofalkratsg ar ea,
can_be cal.cul at ed bté%subtracti ng 512

2240 E|§C b{ ocks |
ECCUBP'GRIRE 0¥ SPHE %PT HEiRp dnforsmationdp Bp semaiapessteieatha
27 pPmabPsiel péd) GectoRiing BRaNEbIATLSRA S AfcS8nt invention. A

Information on the size of the supplenentary spare
ar Sgtepingtion Iwmgdeas towhelbsy a spmainaenstatetflagrfoothetgrenary

: gg%érarggaﬁé% t%é@&ﬁir@fin&iaﬁza%ﬂﬂﬁ’é AEPOLR 61 PR Rt iR
spare area has been almost used and a supplementary spare area has been
allocated, in step S201. 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 §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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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 using information on the
remai nder state of a primary spare area, according to
an enbodi nent of the present invention. A

determ nation is nmade as to whether a renmi nder state
flag for the primry spare aﬂéa set during
initialization is in 1" in which the primary

20 YHFAIel Slpriy Space %%‘ﬁ ‘Qﬁfr%%%z% | ea?ftgfaer@aatmpén%ﬁxuaﬁswt
spahe rased thafodiRefle dtbh Oéiék'irﬁﬁemérﬂa ts?@régr%‘lﬂ fol § line: Lpe

answer to the step S201 is no, anot determ nati on

i s [GRICeReNt of Ameedaiermined pine. dmahivcatsd stpding frome thd eatraost
be plibiPs t er,m

step 4P6AS ogitd iR} &iRa i Yep S208 Maﬁe&%ﬂ‘?%f 'K}FQB%?O@ for the
ar eaippemestary spare ange, thiatis, afemaaquwﬂeélmr‘fbﬁm spare

<1 APERrish PR ehyly " EDieRd Pt i b gormaton on

al Itbe aizedf trensligpiemeraaiyrapa s h%a IQpr@elé&'Rﬁ's?éﬁagiW ¥Then, the
spare area that nust be allocated, are check

si i’éo%efsst’ﬁ eonclygsst MYBaR anyaresm thekhay élaeadyazeamdmaﬁp replaced
al ioamd

! ot 203 4 Mgon s
sufS206i aniefestivahlock itbiorthe suppismentaty siepe eeedls ridd@sed for

re I ea,ls c k |n step 5204.
¢ e8Pk G b sPL B0l S REIRpt e GBance e
exidetser;bedratxivemef’éaﬂ@toIFffGesough enpty space exists at

the rea he | ogic ? file area, a supplenentary
spare a @as gient aﬁg’é‘f’ of CORBRURAIPDLY Greadep caritaxistahibe

Si r

of "o DOFUGH SRS Rfech T dr i HoB B0 Sorh0 Bl arel R b
i nf'“o?tﬁﬁﬁZgﬁ fiben; ade®rminghivr nsena@a §s tqoafn@hasr&aufﬂtrbat

is t

< BuPERLoRtous dthsly e 8oyl hin SERE B fid surcient
i nmowat ofeontnuotshemysty aeeaofthd $tep Supe lfcﬂrmlﬁbémg gpare

area i.s udated in ste 207, Then, the process is

coRdpriEENtE0) e ares s Q?H‘d%eff?&?e%rl i é'a*%i?maéefrpflqorawwqq,s
r e@dn@t;m}ea Ia§m@hﬂﬂ@|@ﬁi Sbrasitel iR RARBhESRENITINS BRPE 4682 a

for linear pl acenment in step
message 'a supp!ementary spare area cannot be allocated" is displayed, in

step $210. Then, the process is concluded.

FIG. 8 is a flowchart illustrating a method of allocating a
supplementary spare area using information on the remainder state of a
supplementary spare area, according to an embodiment of the present
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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10 5206, a defective block within the supplenentary
spare area is not used for |I|inear replacenent, and
the SDL. entries nust be kept w thout change, as
descri bed above referring to FIG 3. If a sufficient
anount of continuous enpty area does not exist at the
rear portion of the logical file area in step 5205,
enpty areas are rearranged 15 in step 5208. Then, a
determnation is made as to wHet her a sufficient

am ff ont i nyous .e area exists, in step 52009.
U178 of BT B P A BieaS Ghoqkaric RS SepThat s,
ar dlae miaRenuh eie_e%z QGubplendntay %bér’%garﬁa ta EQr'] @Q%pb@été(d and

re area is agal n performe
co % fig5 952 SEhp gﬁem% spare; ﬁﬁ%@fffai mbéhloe al\l@atm:f 86 clidoked.
I e JheHNEESRRAL
suppl ement ar ysg%%z?@@gggg%%gng?g@ mﬁgto%ea !E’&g{e‘?d can be set
di Ylcayass, origan bst 2 pre@2t@minBiudncretieat. pr ocess i s

conclud | owchart, illustrating a nethod
of al | obd ?’Eétggcggtéﬁﬁgﬁﬁﬁw urtof cantinuowls eajpkgspace a the
| nfearmiilogicalrild hear ie chbcidel insdtad 8304, Bherd H‘tﬂ@ WerRRakY
spare, area, accordi ng to an enbodi nent of 'the present

25 "NRERNERMPIX ShEe Fiisifatn $oP S0l enaegh emptysipace esists
" eapihgdasr &1t Roddat g d é}éga? SHHRBNEIER! Bale SR, fea

for replacing secondar t's gene
of raplafiesent. @mrgdgtpgﬂ@@d Bize, israllabated staning from the rearmost

5 BEHBHTR R Mo RBTHIE s Th SRR SoPB TR 51 arsid Bathas eineasy

bebfemmmwlyamab@i lsc?beatﬁtira@tth@ @u;bp?erﬁ@fﬂﬁnﬁépatré’ aMR8bPGiear
n r N r r

o Rkt G, S8 S bdrethve Hlogtowitin trarsunsimentarsppre

S3&atié Abt @e’d%ﬁl‘iﬁé&'ﬂ r@é!aé’éiﬁérn EAnPHB @Iﬁ.’@ﬂﬁ% %ug{]@er fept

area is required, 16 si ze of the
s péfoUh caangss ag ﬁ’@ék@?ﬁd abovgtr@fprrmas F:cahat is, t he

M e el G G R
t hepEreraLsa, ti‘@t i1, lhocaipitier atabe fidnpfok @b supbhensiitag sphrd €3,
SSPRAGTETAIN FESE. 240 o P s e
| rree reupdatdd) én evepsswrc ETHeh, MePibédsSiieRinAmREt of
contin oaussufﬁggnt am uan% %f gortltfr;]%ous empty area does not exist at th
e
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 $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



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 supplenmentary
spare area for linear 10 repl acenent, of a
predeterm ned size, is allocated starting fromthe
rearnmost portion of the logical file area, in step
5306. When an area that has aﬂ?eady been linearly

re I.S..al)J ocated as the suppl enmentary spare area
for oS i P aCemERogrd sa P s spaso b atranies more
bl dtelibly ahd sffédivel HIBLABR BhAMANERgLE area is not used
for Iing@g repl acenent, and the SDL entries nust be
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iIs initialized back to "00", and the size of the

al l ocated supplenentary spare area is updated, in
step S307. Then, the process is concluded. 20 If a

suf ficient anbunt 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 nade 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 supplenentary 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 suppl enentary 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 numerical 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 nmanaged.
Al so, in the present invention, defective bl ocks
within the



suppl enentary spare area are not used for |inear

replacenent, and SDL 5 entries are not changed, so

that mal function is prevented. 18 Cdains: 1. An

apparatus to manage defects of a disc, the disc having

a primary spare area al | ocat®d to repl ace primary
CQ&%?“S found during initialization using slipping

repl acenent, and a supplenentary spare area all ocated

to replace secondary defects found after

initialization using |jnear. replacement, the apparatus
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bl ocks, which have already been registered in a
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(SDL). 2. A ?g{gédrdéﬁeglﬁﬁe il s?%g?m“ggggt% foa g e disc
thatchag ebyeaslylsen lidearly; replapad; med y spare area al | ocat ed

upon initialization of the recording nediumand which

stores, %e | acenent data reﬁ%aang defective areas of
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and a suppl enentary spare area all ocated and/ or
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.0 t.he | acenment data stored in the prinmary spare
degercégs%(gbi%éf‘é?ftonh%fﬁg@gﬁ%lﬁﬁt(%[PLi-he user data; wherein
the supplenmentary 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
2. HAVI/NE cSRAREmAREA Ee@iprBEIECT  MANAGEMENT AND
| NFORMATI ON ON DEFECT MANAGEMENT,

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.



5 AND METHOD OF ALLOCATI NG SPARE AREA AND METHOD OF
MANAG NG DEFECTS A recordi ng nedi um having a spare
area for defect managenent and the nanagenent
informati on of the spare area, a 10 spare area

al l ocation nethod, and a defect managenent nethod, are
provi ded. When a primary spare area allocated for
slipping replacenment and |inegg replacenment upon
initialization, and a spare area allocated for I|inear

replacenent after initAmRiiagedfithd DicRodupsufficient, a
suppl enentary spare area 1s allocated. The sizes of

the primary and 15 suppl enmentary spare areas are

det er m nedRBEORTEMEDTORT HAVING 'SEARE QFArEBERRRR
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initialjzation. The information on the Sizes o

spare VANAGEMENT AND INRRRMAZION QN HEREGE MANABEMENT,
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are recorded, so that € spare areas can
efficiently managed. AMANAGING REREGE®t nanagenent
nmet hod, when an 20 area that has al ready been
linearly replaced is allocated as the suppl enentary
spare ar eaA reéebreirtg medibimoitdingig pare drbg faldefsat ed

- opl adiemert B4 s aRedtriet ol aeuil g shalerees o
| 116t (sBBle) areh thiocatimpenéthb®, drive 8eketibMEgerhbek&had e
not C%?g\ggedd. \%/?nerf Ia%rin?ary spare area allocated for slipping
replacement and linear replacement upon initialization, and a spare
area allocated for linear replacement after initiatization are insufficient,
a supplementary spare area is allocated. The sizes of the primary and
15 supplementary spare areas are determined by the number of defects
generated upon initialization. The information on the sizes of the spare
areas, and the remainder state information representing the degree of
use of the spare areas, are recorded, so that the spare areas can be
efficiently managed. Also, in the defect management method, when an
20  area that has already been linearly replaced is allocated as the
supplementary spare area, defective blocks within the allocated
supplementary spare area are not used for linear replacement, and the
entries of a secondary defect list (SDL) with respect to the defective
blocks are not changed.
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