.; €3eV] XXY4ZL[\ 6] TV] XdH RECORDI NG MEDI UM HAVI NG SPARE AREA FOR DEFECT
MANAGEMENT AND | NFORVATI ON ON DEFECT MANAGEMENT, AND METHOD OF ALL@ATI NG
SPARE AREA AND METHOD OF MANAG NG DEFECTS 5 Field of the Invention

present in ' es to the field of optical recordl n mmmu lmt 5 20
and nore p\allmmmmﬂmnmmm“ho a disc having information on theﬂl lm ““l“l”“‘l

al |l ocated spare, grgas and the remaining a,gounts thereof, in whraboan
appropriate anmount of spare area is allocated upon initializati on, and a
suppl ementary spare area is allocated if the spare area is insufficient
whil e being used after conpletion of initialization) a nethod of allocating
the spare areas, anémnemedweblwmmvmtmldemﬂvgﬁnt FEERP! erment ary
spare area. 2. Description of the Related Art In recor |a such as
gener al di scs,MANAGEMENTEAND INFORVAHON ONDEFECT MANAGEMENG'DAMZM no

suppl enment ary is.al te ring use of the disc. However, in
order to inchﬁgﬁﬂﬁéﬁhW&&w@ﬁg@%ﬁ&BE& éND METW(QEWHW Qmﬁnt of
spare area is allocated according to piggépge of the disc upon
initialization, and a supplenentary spare area is allocated when the spare
area all ocated upon initialization is insufficient while the disc is being
used. According to a digital versatile disc random access nenory (DVD 25
RAM standard (DVD Specifications for Rewi tabl e Disc, Part 1 PHYSI CAL
SPECI FIgCATI ONS) version 1. 0ga3868 R AR e, SO t hat 24 spare
areas are allocated upon infti 0 S 24 zones. In the
prior art, ady. shO\HielerfElh@Jnvhntmnflag representl ng the state of the spare

area al l ocated to_each zone within a defect mana enment area (DVA) is
constituted of onl Jreopr@sgmlnwﬁnhtqn relates de e figdealieptical regordiag sesdias pondi ng

cpare aron 1 o0g mate BRI Eto ¢ MRERInd frodntebih e sieReBf B or 24

spare areas fspar@amaymuth@ &math%nﬁeﬁdtsmwfam%ldH &y approprizited in
relative byte positions (RBP) 8 to 15 of a secondary defect list (SDL) of

the DVR Whe@mPUntiof spaeAsds @llagatadpondsilialiaation gnd asueplementaryhi s
represents. b PRI ARERA | HELIR LRI IR AR A Bsgh Ry 20

when the bit spare area renai nth

cor r espondi ngogipletion bhihitiatiatiion) aamemcmafrailo@aﬁag thvdspdirel areasnamd tut ed of
only one bit as described _ above, represents only whether the spare area is

occupi ed. On Methpd ©f managing the defacisiof dhe §HPWﬁmﬁ'|"t%stﬁW éf@ht ary spare
area can be ay I 00%5\&@;6 fgﬁ Rb é&ﬂ i on, is preferable that the

suppl ement ary” spare ar ocated on a d| sc when the spare area has
some ri@min a st aheecdrdhey media sumhtasngmmaedusbe,taheparbmeawenochditedspare

area is conpletely occupied. However, probl em occurs i n that the State in
whi ch the sp&NESHROR 'f‘ﬁ'aé!ll?r’dm aﬁ%“@é&ﬁﬁl%@?@ﬁ%ﬁﬁa@@fﬁ%ﬂﬁ gUeGRed dyfinghe
only one bit. e

exi sting DV Q;fﬁ g?\&%%lhﬁ%\raé\l’%ﬁmlbrgﬁr e%e%eﬁﬁﬂaﬁ%w?gg?tag%'%?e ar ea

i s al | ocat ed ancappEropriaten@mopotofispare areamtalmatedmcnrdlegdb thaistate iof the

by a def L"c{‘e%@st&mbe EINAIZ2HET e 2 RADBIEEhaLBY SRPTB 6788 LRI MR i oc.
Here, jgv or dgpg % fbg:%f‘e’dé HNirftidl2a86R s rRGRHEH WHiRhb @ disc,
slipping repl ace nt met &I ppI ng g ?ects W t hout providing | ogical

sect or nunbermitgusde defects, is not used for def ects generated upon

initialization of the disc, WhICh are called ' rlmar defects is
prescribed in 25 tA@OéQ'PSttPﬁdj'mvﬁmtiﬁ QW&JPB o aG ﬁSInQi“‘P'Wa(P\MT

posi tion of M@}@féﬁa\é‘?efggpcgléscﬁ%gﬁg %ngWIé'g)lé?@a‘?F?%o, t be

recorded in a primary on a 'disc I near

repl acement fSPECHUCATIONS)version d10, @sch@oneduss qrie$parkl areassothai 24
erroneous zone with normal blocks in a spare area, is sedJor defects
gener &%d durSPREE éé%aﬁ)@retﬁ@cﬂf%lip%lr@@"&ﬁ@on 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



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

I-i near replacenment 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 supplenentary spare 5 area i s
allocated as the state of the disc beco bad during use of the disc, a
nore effective spare area allocating nethod is required. It is prescribed

of a ai se.  19bers S8 RaA oplibed) el BRI BROPIE, ARRAREY. AlRRR e
i nformation eiteatiagthayR4bils sﬁidfsrn@élidﬁh&&?menﬁﬁgwtﬁtﬁ@ o N6t Z48pdrgCt i ON 1S

10 generated in that the 'aCtl}’tab?l number of defects that can be nmanaged
becones | ess 3rAaf AHECHRIBEr b0, daisdull spaneareadiaals steredrasalative biyte DVA on

the sum of tHDSLB (PR O REETRkni Al UaTB 187 (§PRL R Ol e %™
DVD- RANS st andsif bpreseniting & cOrrespdnding grou isdnt, thistreprasbntothbd noaspéréhe 15

remai ning sectors are set to be used tg process SDL entries, so that the

nunber of PDIErEAreMaiNsWithinthe safresrANding Orew and when thasbitis 9" thisri ct ed
[ d | ' ) : h b
br obt e, - an Tobfdstpis fhel & Shete sreididine Nt B odtfenphaial Hfougl© 200V

recordi ng nmedi um Hafor@tionforr areparenareaswhiohtie donktitatéder erilg onersit &se
remai ni ng anount of a spare area all ocated “PO” initialization, and with
the size and dasripes@bevagrepresants enlyavhgiheethe spargiarea is eecupied, On

ot hod Of 25 e g a1 P ARERY Gl » PEpBb e pFd st et £° ) o1 g

repl acenent alibcatethalter initdizétion, lit is pasfeyable thatthe suppienditasciparedreae a
disc is being initialized, and a spare area for linear replacenment which is
requi { ed dur iiA@llasategron agliss when thespgre|area nasseMeotsost in @ stae OFIb@:QQ esent
invention is kel C Nt ary
Spare area vm%h?}?gl{ §¥%Lﬁﬁ%§5§i§§¥‘&%p C{flki‘én@ar r%ﬁ%géﬁe%fomh%eﬁgﬁghﬁﬁggc S

bei ng used. THowevereagroblem ocaurs it the staté irewhiobthetspare arda ismalmosyi des
a 5 recording nedium characterized in that a primry spare area all ocated

upon iR ti al i9EHPIY GANNOL beUspresepincPY the,anly oRecit al | ocated after
LorLiani zatt on ar eaBeoH g kioBabr Bfsrird Bedd ablaAetn8 Rt SVD-
RAM standard version 1.0, a predetermined amount of spare area is
allocated to each zone upon initialization, the size of which is predetermined
to be sufficient to process all defects that can be managed by a defect
20 management method that is applied to a corresponding disc.

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

25 the existing DVD-RAM standard version 1.0 that the position of a defective
sector replaced by slipping replacement must be recorded in a primary defect
list (PDL) in 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

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



defects generated upon initialization. To achi eve the second objective, the
present invention provides a 10 nethod of allocating a spare area to nmanage
defects in a disc recording and/ or reproduci ng apparatus, the nethod
including the steps of: determining the mi ninmum size of a spare area using
the nunber of primary defects generated during initialization; determning
the maxi mum size of a spare area that nusg be allocated according to the
size of a nenory device for defect 15 managenent of the recordi ng and/ or
reproduci ng %@@?c?éﬁj%s.em GRS bBSitBRI I WRUCHRBIBCR [Sdlabad b9 iBREN

repl acenent an I near replacenent using the m ninum and ‘maxi num si zes

the spare ar eaplatenmrhnmmhecondeddnm&Btlwa DMAomaeismt i nventi on

provi des a defect nana ene nmet hod for, a disc recordin or.r rodu0|n
Pbparat us 20 havi (iR Hapy Ty AmIoRRats any GR.a Saaroer nsaeﬂ@carq A
defects genera@c@ﬁbuﬁgrte B sfaitd bPh idigt iigth ingtidigaton, nsmdw siSPe a"i‘@d a

suppl ementary spare area allocated to replace secondary def ects ge erated

after ititialareadss shocaipd@s| thﬂébatemm%dﬁﬁ@eponm@aﬁbdwrm asarpf the dagc,t he

t f | t
2l roady boen § TREBFTORS BB CAER annkefRr HoRIER olrgh o RiEbigsaPRd R
suppl ement ar \ng I%&fs‘ﬁn@@éndﬁw(thaﬂﬁfa ﬂicbﬁcﬁﬁg abaRit rbpfmblrhg appuraffdofad € not
used for |inear replacenent, and entries within a defect

nmanagenent aersc vthe isizecafir bufferdfor tﬁmn@w& $tOBn©|d@iﬂQ§ nmnagementhanged 5

Th b b Il b
Tor e appar oGy MALCR ARRRG b AEEs B2 el r ARSAHIAGN. Foiasetin Sor i 1
referefge to gdaférafeaaﬁ hisak thb k) Huhibepor @bfecFé éﬁat tah Sbeaméhégéd bbEshbest | N9

the structure of a conventional full spare 5 area flag having SDL contents;
FIG 2 is a Jessthan thetnumbergpofidefects thatiaandarecardadin thevbDM4 en theedisarea, a

Pnvant s ont I o, T38tn 1 BARRL T aaBEnT R FeoRJnaBBRS R e Skt

defect 10 geﬁﬁé%hﬁﬁopﬂheaslwéﬂtﬁM@bﬁdW l%é’dcﬁﬁGOVKtSﬂésStl'h%t iHtAeOf the
disc shown in FIG 2; GS. 4A and 4B are tables showi'ng allocation of a

primary spar d)\dDdaANh@taadamoyﬂremﬁt 8r §DE pangesifrem santensdt teg19,candhithepr esent

i nvent when the siz d a ,SC
Fecordlhg” andPBIEBE SRS A 28t o e PioRass REJTEENER stthaRiit o
respectivel y;nunhiser of PDRRATE S SDLMribs tHit CaAbdsrobbssed isuebitichsd ﬁf a
flag of remainder state information which represents the degree to which a
spare area f@ccorgrnsenyitaiesize (BaKbytes) ofisdwffeaccording to the present

invention; FIG 6 is a flowhart illustrating a nethod of allocating a

spare area
SUMMARY OF THE INVENTION
To solve the above problems, an objective of the present invention is
20 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
25 simply calculating and allocating a spare area for slipping replacement and a
spare area for linearly replacing some defects, while a disc is being
initialized, and a spare area for linear replacement which is required during
use of the disc.



.20 upon initialization, according to an enbodi nent of the present

invention; FIG 7 is a flowhart illustrating a nethod of allocating a
suppl ementary spare area using the remainder state information of a prinmary
spare area, according to an enbodi nent of the present invention; and FIG 8
is a flowmhart illustrating a nmethod of allocating a 25 suppl enentary spare
area using the remai nder state |nfornat|02 of a supplenentary spare area,
according to an enbodi ment of the present i nvention. Spare areas on a disc

pri mary spare ar e U aSL SpRES LI SRR hyehio K36 reMgb B ¢
area is firstofahamagingdefents dﬁéeab leRiBragg pdre W wWhich i @llosaidd b al | zed,
and is first used for sli pg g%mﬁsqacenent The prinary spare area

remai ni ng af tlleaErepigeemen iscinhelgsusesle used for |inear

Gener ated vini ot E*;W%.E@%@?éﬁ% reh $BE485. e duPeeniAEBlioh ARG, T ° °
addi ti agal | y racbeitag aﬁdiwmlohaaadeﬁzzed i that 8 priveey spéteeérdataltb%%téweﬁon

initialized. That is, in the present invention as shown in FIG
primary spar dniiadization ard ?pﬁ!ﬂpﬁ&m@ﬂiﬁ%%ﬁtaraﬁ@"P("aiéﬁrafﬁeémlﬁélﬂ?élﬁﬂ arg

al | ocated on T

Cepl acement BAPPigRd S EszRs of e éitritofs aly Seteifed BT IRLAPRBRESL  ng
the effici enajefeétsigeneratetliupondhitiatigatigrar e area. However, in the slipping
repl acenent, defective areas are nerely not used, and data starts being

recorded i n the nelQ aghipnatheisecondebigetive; dhe REasenk investied Prowdes aas cannot
be usegaft erp Ly &"dilé@%ﬁr‘?d‘ sBQ?e Bfdd'® r?‘naﬁé’%ﬁefgc??m@nﬁ B?ggr@nem mim

spare area necessary 'ppi ng repl ace and a amount

of spare ar eaaridsor tepreduding apphmnuslghdﬂiahw iridhading time Fs&ﬂed@tbﬁﬁhrmga
disc while the disc is being used. Here, the spare area for slipping

repl acement rtBgunipEBUMSiZRa5R SRAreTEPR using thesngrebenef primaerdefecisnt r i es

par o o oas. oSy e G R LRAeRng e ST sz s AR F BECH Or”

from t he rearthasinusbbé isflocatbdaccoalingto fhd sizebpa mémoryt dsvies foraiefestpar e
area is_insufficient toqurocess secondary defects generated duri n% use of
'p

the dit® af t eRANAGEMANt ofdhe sacording ard/pr EapsaEUGIng aRPAYS M allacatipgiant i ng
Foposed” by AR oL T 8 EPIROCRER eI rRBLr b cR RO N, 1
processed by mimimuonand mdxan@ﬂwhzes of the spare area.
To achieve the third objective, the present invention provides a defect
management method for a disc recording and/or reproducing apparatus
20 having a primary spare area allocated to replace primary defects generated
during initialization using slipping replacement, and a supplementary spare
area allocated to replace secondary defects generated after initialization
using linear replacement, the method comprising the step of: allocating the
supplementary spare area using an area that has already been linearly
25 replaced, wherein defective blocks within the supplementary spare area
which has already been linearly replaced are not used for linear replacement,
and the SDL entries within a defect management area with respect to the
defective blocks are not changed.

BRIEF DESCRIPTION OF THE DRAWINGS



An extensi bl e 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 supplenentary spare area, it could be linearly replaced by a 7
primary spare area or supplenentary spare area which has al ready been
allocated, as shown in FIG 3A Wen a spare area which has already been
linearly replaced is intended to be used as a suppl enentary spare area,

al Teady 5 | near | y LN opigbfet i BoatiBel b PerelafTh oty a: o

the direct pdegsbimeomord appaesit by idestdbifg imetail preforrddémbbarests hereof
repl acenent is conplicated. To sol ve these problens, as shown in FIG 3B, a

def ective bl 8dth ipfenengedn dhe gliachefddawinos PaWBICh ea t hat has al ready been
linearly repl aced ; ' nar o 2k

suppl enentary Sparﬁg@a?é%%a\gé\isvE@J\%ra?rﬂﬁﬁﬁ%@frgg{u?%g?%ﬁﬁy%ﬂé&%g@%%?rel i near
repl acérent . afbs flagdavingd8DYL. abetents; | i st (SDL) entries for a corresponding

def ective bl ock st reg in a defect _managerrent area nust not be changed. The
reason why the SDIFIBngris &vigydhustatingdhe siingwe ptading having & ysai a5edide

eauent 1 ai | y MY spard e AndabubpI it udteid o, oot aRLTR I RSt o

used to procésentiohects with a suppl enentary spare area are erased. Thus, a

normal bl ock used for |inear replacenment can be m sdeterm ned as a defect,
and thus, when forFr‘%(S(- Phend 3Bare yiewsilvglraling metndseiimanaging sudefesh can

(o o Cear | ooTBrelTirE sppBBmrE iy sBer alven Pr st B LT e BRs Yol 7 ee

is not changdédFI@ngd; t he correspondi ng defective bl ock nust not be used to
linearly replace a defect wwthin a user area. |n disc recording andl or

reproduci ng appar dtlsSe4A and 4B a1e tahies shawing aljagatipg of giRrinaanysnasad@rey a
t t ' hs, ,
0 brder 1o (e spgBrRatyIbar BRID BctgRe (1F BResknt IiVEnibR; whee T 1.

i n the DVD- RAlMestfa taffdr for defent nartagensant in didsrgterding andof feprodacimged. 32
Kbyt es correspond to i rmation for 16 sectors, and PDL and SDL for defect

f 6
managekfent imﬁﬂyﬁéﬁga yéesaRd 64 Kbytes, mespagtively: i n units of sectors.
Thus. the mini . B ‘ !
seotor, and he. milcner e 2B e Vg sl s M ore fadof O  O7°

correspond t gemaindemstatarinfonmbtion ehicmtepreser(ts te degr@étoavhich esspsnech are
for 15 sectors) that can be recorded in the PDL. The entries of the SDL
occupy an ar &iea frnanagingrdeiectpbas heen;useda pecrding:le the rregeniirysntion;

buf fer, and thus e, BR8 3RS aRCilLSRAHGEE rdthod ob A /@i ng from

: i
a mni rum of one sector to a maxi num O{rigi‘% sectors. ﬁeeﬁ'(r:‘ ,aztg‘lzl%enam mum
al | owddg) e si apoofindiatipation, @ceerdirg fo anemposiraest afrtba presert umErgioant ar y

i s det Lhed t he si f buf f dth nmb f PDL
hiri co goner at ed Kok f @ Tdwshereilaratio Amataed of AfeeatBAe a def cct can
bably b ' t: i f
probably e qepgleahslaRySsrbrhibleiRANS BiARAs UAKIBIABIBRSF & dHisy! o

t he possible ect nmu e present 1nventio OKbyt e
buffer that cpareapa atedrding tor&p embiadimentafdbe gresemtiinvendimihcand havi ng a

i f 30 t b t o, | et el t hy i b f
ntries (7679 ent FIESB if GIMENaEHGREanG B mathnd BESTotalngdt | n t he PDL and
the num %ng&léﬁtzﬁ}s‘%éérﬁfaréé Lk?@f\e%ﬁfa'iﬁo%r Osftﬂb informaGbRosy that can be

recorded in th a bu is set t ave a 64 Kbyte size, the
64Kbyt e buf f supplementanesparasareangcatediagtts ansembaditnent ef hedprdsent t he def ect
managenent information area according to the standard. In an enbodi nent of
the present MM bn, the nost preferable sizes of the spare areas that
can be all ocated

DESCRIPTION OF THE PREFERRED EMBODIMENT

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



20 during initialization of a disc and during use of the disc are proposed
Wth respect to a case in which a buffer for defect managenent is of 32
Kbytes and a case in which a buffer for defect managenent is of 64 Kbytes.
If the size of a spare area that can be allocated is restricted so as to
have a predeterm ned anount of increnent) a cal cul ation expression for 25
cal cul ating a required anount of spare arga can be greatly sinplified as
described later. In consideration of this nmerit, a spare area for slipping

repl acement for Ln rnar fe s calcul ated by, dividing PDL
enlto ries in uni ts%@%@@@?&?ﬁ?%rg%ﬂs ﬁéﬁ?,'g%ﬁggﬁ?reiﬁﬁﬁﬁf Fosmentames a and
the anount ofdigs pRAlRIIZE@BridRs fﬁéﬁ@éﬁtﬁﬂoﬁgliﬁiiﬁgP&la@é@bbﬁé‘gﬁ@?ﬁ nds to 32

30 ECC bl ocks. One ECC bl ock has 16 data sectors. A and 4B are
t abl es showi fparearea ramaningafier dipeing famacemant sapalse beuseddor knears 32

and 48 ropr odshEEciRmty ABEEPER i al Fharbeta it IRl eE oG el T her o n
shows tse mageneratedisile tle dibt ishding eSed! deriotesa spahe apsPamRsHed, W th
respect to the nunber of the corresponding PDL entries. The nunerals in the

third col unm agslitianally rpdlogatediviiesa gise istbeitusedaliersit hapibepndnitialized.essed

i n ECC bl ocks, regg - . G nag entries for
| i near repl acerren'?ILHo*?%Agﬁgigf%%h?gﬂfaeﬁﬁS@%%esgS%Hhtﬂﬁs,a' ?ﬁ%m%& si ze of
spare area t hibademsipping FeptadarnontaridinesiToplacaient R SRRERE6F aisEaUi I ed
to process the PDL entries with a spare area required to process the SDL

entries for chEingdpitighzationohibeidise| The slipring replacementpenfeinae of spare

conar (10 TeplEReRieRE 7 Bk or S5, B bR e HRE AR Bt iRt < e
of required sn@spafdamzeadowsver atk® slippthRplatbnieicabletlive BRyds dree

m ni num si ze of required spare areas in mega bytes ('l\/B), and the third
subcol utm shdéngrehhaohtisadrandsdata starts kejog reeprdpdir the rext nosmal getecent age

(%9 of the enti kY. . hows d1otal nunber of
def ect entrig c[ﬁagggi% thé"ﬁ?%i’@%ié‘ﬁ%@§%ﬁ%ﬁ%'éﬁ'@aéatf% maxi mum
anount of a spar e Rieeprimary sgararaad esudthalb @ iMMPant spareitéa pacesswy 1 s)
t he amount of spare area sinplified in consideration of an appropriate

amount1®of sufpr slinRing replagrmentandan @ppeenriate amoush ptspane areader lingarbhount

of the spare : I ~gepsrated. in . . In the

ast el am. "PRECHTSoreE MELeThe DBt B <k MBI Ga o

recomrended sj5ede Hérethe Sparecrrisa farsippihg feplassitemirageired at leassaer e ar ea

to the total recording capacity of a disc, respectively, when the increnent

bet ween requimady SeRiPES a$ dissnunbeeef enyrips registered isa amengdeieet fourth

subcol unms S%%%é%%hmfmaﬁbﬁe of recommended spare areas in bl ocks and
ge o

t he percenta € spare area with respect to the total recording

capaciz2gy of a di sGuppiemnentary epare aveas df beedleinmined sizgs dretalloeatectiou r ed
spare areas is set to be 48 bl ocks, 10 As shown in FIG 4A, when a
32Kbyt e buf f derwaydg dlirgctian frojetheiearmask Pertian vé alegisalféa arga whendBeect

TENagerent a5 ARG bl RAFBLALRLY (PpRESS Stoorfer MBI RBReRlod! | a Y

defects {PDL I NCT eases, secondary défects

that can be piwkgplsEoftherdisseatter ialtidlizatidre percentage of the total spare
area al so decreases. This nmeans that the state of a di sc becones worse as

the nunber of pridathe peasent nventipaaa dyeclprioting Bda it alserRPRNGAIAS a of
secondydy def Gl thidhgdiAntifiel48F 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 allocated for linear
replacement 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 supplementary spare area, it could be linearly replaced by a



.To solve this problem referring to FIG 4B, the present invention
recomends using a 64 Kbyte buffer. In this case, a maxi num nunber of 10
secondary defects that can be recorded in a defect managenent area can be
conpl etely processed regardl ess of the nunber of primary defects. Al so, the
anount of spare area can be kept relatively constant fromabout 2. 7%to 3%
TFhe present invention describes a disc in_ which a spare area for defect
managenent is partially allocated upon inltialization according to the
usage 15 purpose of the

he disc or the state of the djsc, asgg a suppl enentary
spare area i UNPIRAR 2P OF SHPRIBMANtarY SPaFe ﬁf?@"nwbh"g hg rQﬁdYttFEerbpare
area i s i nsufdjigeafdy, -as'%‘H‘oQ][rfjihrFQb\.’ Gﬁmﬁeh@sééfggrgmiéﬁ ngfaﬁ'gﬁdggﬁgn”mt

be al l ocated, the anount of a supp enentary spare area t
al | ocat ed nudineaglycaplagedtis ihtemdaditclpe esed asta $upplementany pperecarea; duapar e

area can be easjly 20.allocated b ecording the size of suppl enment ary
spare area tH&Plac%H‘%E ogﬁlcf??%&éﬂ a%ﬁ[r};prdjsggageeq E}ﬁﬁt‘%%ﬁc@’ﬁ@e?ﬁgg%aﬁ& of
the defgct napeeeBpladbavitHVNG sWémbﬂtérY%bé?@éﬂdéWiolEt& fleZdirett @ spare
area for defect managenent can be sinply cal culated as descri bed bel ow.

Wien the 64Kipaiktimgifdler Also,us eegd-only discsydixe proness of replacempatis area t hat
can be all ocated Ican%dbe cal cul ated by the foll owi ng Equation 1: ~xinum size
of spare ar eLUR 'C@l 'x32+ 4096 blo~... (1) Wen the 32Kbyte buffer is used,

h . : : : db
the maxinum size ofg %ﬁgahese'ilgmsﬂérhé}aﬁﬁbm|@FI@%,®QQ%SBQ§F%§H}@G y

the follow ng Equation um si ze of spare area

(256-32) .., (tbe supplementannspareanda thatheslalrdadydresndinearyaeplacedibyt & ger

whi ch es not.exceed " 512 "' EP% den%t es the qunber of PDL es%tri es, and
32(=I NG i ndiFUPRY SRR REPRABAPTS: &83'(9_§pr§°’!‘§” AP ATEASS DM Phi ch
the size of FEPABE Milithot BBUISEAToF hdHrtepREeiidnt TAIITYEE defdctdit ect s
Is 5 approxi mated for sinple calculation, when the nunber of primry

def ects (the (ShH)entuiés febla eorrespenydirigsdéfectiva black Sidtedlieaalefette si ze of a

i h i ECC bl k 256 (=SS d ' f
¥ ea roqut r e RRANBEALE eSOl b T AREeHn d NedBadPn ViR SHPRIEE of ca
recomended by & (&t-beéhaHtbdiB thet @peﬁrbnﬂ&ﬂ@gsbaf%at E@g:gt ie%r@"ed and

actually-required spare area. The sizes of e recomme Spare area are
det er Mied i mataseddenite therspeire deda st eine senuentibliynuseds sadetermired tarkb ar e

expressed | JHbistheRess irfne 1 318 HoBH G bt lasbinifea oL 2.0 e
spare area 15 iQhehRfly Spare arehtdréldrdsdd. OThiig, @ hératal oA LEBdSiof findhr 2
recommended spare
replacement can be misdetermined as a defect, and thus, when formatting is
performed later, a non-defective portion can be registered as a defect.

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

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

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

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



rarea) is recorded in a DDS as the size of a supplenentary spare area that
can be allocated, whereby the supplenentary spare area can be easily

al l ocated during use of a disc. A supplenmentary spare area is allocated or
the size of the 20 supplenmentary spare area nust be increased, in case that
a primary spare area allocated upon initialization is conpletely used and
nmo ot her spare areas exist or the case mQﬁn a supplenentary spare area i s
conpletely used. When a disc is actually used) defects are highly likely to

supp! erent ar yrYi SOLRL B me HREE CBBspbhe |7 DRaRLR BLfpeE of fffidrent ary
spare area i $j.6.N76P9%ntiedWRich £r8Hb! 15.8B6t0Fs)AhatsdeH e PEEFdEG RIS PDLOT
exanpl e, when a certain nunber of blocks remain or 90% of the spare area is

used, than tA4e entsapef hebbhroccupy s aipaemeaining atar BBLgntebes arestiredcat ed

" epr esont | ng 7 M® Becpaetuifelcanding capfafEiegefbt BRI HHRbRYRA 13Fe ¢ nat
a predg erni m@.ﬁk?iagﬁwm adhiniaum fforid¢acigrttoaa MaRinbiAof 1Gebctsied, rather than
representing only two states, in which the spare area has been conpletely

used or the spare Hansg, he maxinyraiaiowalle size ahaspeee ArRA Goprimagt sparbul |

21 | ocat ed whEHC4 “oF ede et seled MU FE TR eB e B findf Auir 2RAL. 1o
been used, i sh@hamberdfPDIdenttigs geherstad epon initialkzatiohiofa @igd. bRreeferred to
as remai nder state information for a primary spare area) representing the

state of t he sinaenddgfeshsan psekablybe ganeratedaved inthe apaie aneat ap eixtral owi ng

Tabl e and ha st r ' I 5 1 Table 1 ) 20 flag
val ues120at _eOOﬁgai%gfqacﬁogmélBﬁ%ﬁﬁ@%fbgrrﬁ“%i% é?féﬁjier&pea remai ns01 ba
predet erm ned anDyfthepra¥eneirenton @ePKBRRIIRI Sfatltanh f6RNdefeed. and no
suppl enentary spare area is all ocatedlOba predeterm ned anount or nore of

prinmary spar éfarpationasseciatedwith defegtsehaving Bsianob3q septarecan be uses been

can’bo 1 ef or ReAOTHIER RioBPRY e HBR LA niRRRc B BR BT SRS kel Sh | "cpar e

area) represegattorg) thaecan dodesdrdeddn e PDLNEY thHeymaRriaiuim AuRbehdF ohtrifses as
shown in the follow ng Table 2, and has a structure shown in FIG 5B. 25
A

(Tabl d%2) f| 43834robissafadthsedars) thataan heniagerded indthgpilRkent ary spare area

oS e usedisBiPg BLBFILGH AFRYS Ol KEREAL, GHSMENRbAY S ¢
area has beeprecsgd &8 flany uitsctsies@anterdcopdbdin thaklefedt amadaménstat e t he
necessity that the size of the 5 supplenentary spare area nust be increased
by sinply repifegeatiomgramaccording to tﬁe standard. Yn an embodiment of the present
invention, the most preferable sizes of the spare areas that can be allocated
20 during initialization of a disc and during use of the disc are proposed with
respect to a case in which a buffer for defect management is of 32 Kbytes
and a case in which a buffer for defect management is of 64 Kbytes.
If the size of a spare area that can be allocated is restricted so as to
have a predetermined amount of increment, a calculation expression for
25 calculating a required amount of spare area can be greatly simplified as
described later. In consideration of this merit, a spare area for slipping
replacement for managing primary defects is calculated by dividing PDL
entries in units of sectors. 512 PDL entries correspond to one sector, and the
amount of a spare area for processing 512 PDL entries corresponds to 32

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



-stat.e in which a predeterm ned anount or nore of supplenentary spare area
has been used. Wen the supplenentary spare area is enlarged by allocating
a predeterm ned amount or nore of supplenmentary spare area, the value "01
b" of the flag can sinply be changed to "00b". Therefore, in 10 contrast
with the remainder state flag for a prinegy spare area, the remainder state
flag for a supplenentary spare area has only three states. FIG 6 is a
flowchart illustr gk f I

it A zation, adcord i A8rerd tables MBI SRS o erdle When the

Ref erri ng t o sitaof the bufterfie 8RiKbytse and 64d¢ydes, adspeatively. CEné fifstoaturam f or
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t of i,s.cal cul at ' t 102, .F , Wh th
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a spare area required rocess SDL entries for one sector, and thus
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area is allocated, in step S10 If the size of the primary spare area is

512 14 ECC prpboessstheaShhantiies for opeseeltT. bl ocks are used to process the

A Ler the pr i mary URPERAAR SRV doa UGN SR RRRFS SreAaLBUer  t no

primary spar g 8c&és hff d%ﬁcté Qné&éBbi‘réé’éoﬁdiﬁ%aef&%?n&lipoﬁ.t eTre¢. The
maxi mum si ze of a 5 supplenentary spare area 1s cal culated by subtracting
the size of tsubcphimmirythepiaughaotumn shbws dhe thaximsmesizesaD@quinedrepaine

' ' f th | cul d i S102, i S105, F
exanpl 12t ho B2 HURIKERS B SeeABa SR o ERmioahmlz8 ST beqitet ocks,
can be cal CU'%%?Q aPé!a§H~Prh%g§Eiyf&(ﬂ§) lBhE thé BaikPs@cdilifindho®sahgd primary

spare area from 2752 10 E ol ocks of the nmaxi mum spare ar ea. I nformation
on the size dhinimemssipe of negquiradyspareaseas 8% a(pereentage{%) ettheentites) and

cor dod at RS TARMPRGRIT LSS b el AT Hetect Bl el caft ©
initializati gy hRoce386d UFRE lastEoRieiR sRBWS thd maxifium aréurit dflP¥sdierdrea

illustrating a nmethod of allocating a supplenmentary spare area using
i nf orn2@i on oecommeansiesi biithe preaert ioventiqn, ithetriy, theanounted spataearafi ng to an

o ol nder SYEPLNPY HECRasBATON AR An 4preGhS ARy sTeP R i P ar  on
i's in a stat erefio facllitthe e8lchizfion df 1ie Bméint BRING sPHapé afés ah@ ¢eplatepst used
and a suppl enentary spare area has been allocated, in SthrE S201. If the

answer to thelefeets gererated indhe apanerrreaddn derasheolomn, dherfitst ang sesoRdet her
a supplenentary spare area. s to.he allo Ln st 20 f it |
et or i nea | reubeBTasR ShER b€ mebisadin e S EPmmhEdhatpent nbbeks |
requirgsl, thearid # PdrcbhtigdsTRhE @Fa@émaabahe tatBl Wicording capasitiess aidiscst ep
S203. That is, the maxi mum size of a supplenentary )

respectively, when the increment between required spare areas is set to be

32 blocks, The third and fourth subcolumns show the maximum size of

recommended spare areas in blocks and the percentage of the spare area

with respect to the total recording capacity of a disc, respectively, when the

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



.spare area that can be allocated, and the maxi num size of a suppl enentary
spare area that nust be allocated, are checked. The size of the

suppl ementary spare area that nust be allocated, can be set by a user, or
can be a predeterm ned increnment. 30 The exi stence of a sufficient anount
of continuous enpty space at the rear of a logical file area is checked) in
step S204. It is determ ned whet her 15 %nough enpty space exists, in step
S205. |If enough enpty space exists at thé rear of the logical file area, a

I t f [ I +e¢.0f det 1 ned size,
<7hl Focat ad st or g Fite PSR BREVRhun e AeBRoR cafets Fetar oo
In step S206.caMsreitRdéd Iﬁ‘él@ﬂgﬁc;t)ﬁﬁnfﬁ@éﬁdﬁ?F\Fba%‘&HHr%FBBtc@anlé € area,

that is, a remainder state flag € supplenentary spare ared, is
initialized paekessed: 08 theamemberof priranedaefestsdRDLentgeskinofeases, the

suppl enmentary_spare area. s u te i,n.ste 207. Then, the process is
concl uded. uajﬁ e({qfﬁg{:oﬁggryaqde{fggaﬁ e ?I‘IWP?GCII QSF%&&%&Si an

al | ocatged as thd percEthgaentiy tot ipafe afdtPalk8ldecrdtak. IS AfediMBithal thest ep 10
S206, a defective block within the supgl enentary spare area i s not used for

| i near repl acéaternf a disg besemesiworga @sitee nwmber o8 pkmary defecteiincceasese, as

ety o ea dotch fediddsdfe firber of 3aebaodhy Hetedss idlicaP T Blarbefic e a1 1
step S205, enpty alr@gavartmsrp?@mbﬁﬂ@eﬁrm% tdF 3. ofB, RO Prestit vehtion

determ nation is made as to whether a sutficient ampunt of continuous enpty
area exi sts, recommandsaging a4 iKeyte biuffes  Inuthis casem@ maxionum olumb@ntaf nuous

enpty ea, the ste 06, f.or, allocati .suppkenentary spare area.is

agai o fibr or mbgoTiAR Fsctadfft 40 BE BhedtHad i 8 e M iderio Haf BB,

even after theniflafdlyppassebéd gdriRseBhthe AUMBSEF oPprifafEas@ess. "Also, the

suppl enentary spare ‘area cannot be allocated" is di sfpl ayed, in step S210
T

Then, the pr@meedntiof spare AlateRN be kepbrelatively conmanlfromiabest 2ai% g 3%.met hod

State of o sappl eni BRyebpinveRiR] ediites SRR ib WritiE sbBty Ak 1 defqiR "'
present 25 i nygRagementis PRIy AlRIcaRY SoriitRIiRELIGI9 aBEsHiR tortheausigader

state flag for a supPI enentary spare area for replacing secondary defects
gener atfed durpusgoss of e discios the stateotthetdise angha supplamientanyispare area

I h y I d, ;i 301.. | f f th
Subpl enent ar s SaFGeR e e ain IR the SEhof tHhSHarR ere T nsh 8l "as (o
whet her anot Il%co?@in@%Wf@ﬁ&ﬁé%ﬁbB%rﬂaWﬂﬁré aréP vt Bblapeshrd) the) step

S302. If it is determned in step S302 that all ocati on of another
suppl erment ar yarspanteof & supplemestquy spare areaghatearsbe allecatedandstiiet enent ary

Uppl ement ar yAPIREap AseRbe” THAFS, th FnsGnghialy SPiie BHaSeat e babily
suppl exent ar ValReated iy rscording the sizest sasimsiemetarpspachadeettiat davebei ze of
the suppl enentary spare area that nust be allocated, can be set 5 by a

user, or can allgcatest v discdeafisfionirustye:(DDofdhe detact masfagemant@red ent
anount of conty LAV e athe rear of alogical file area is
checked, in gﬁwgg@ﬂﬁmﬁéﬂﬂﬁhu s determ ned whet her the enpty space
exists, in step S3fe sizé of 2OsjHne @ fordefect manajement dance siamplpf t he

| ogical file area, a supplenentary spare area for linear 10 repl acenent, of

f
a predet er i maicyates as desgrinegealaws vihen the e4ihyterhulies iy ueed, therti on of

the lagical f}] ) en

i nea?%/ r epl'h%)gﬁngggel %ci%é%ea%ig?mé%gp@;%@é\%@@%g? ?A@e%%?%?y III‘Iaenear

repl acement ifgliowipg Eq@dtiora1:.def ective bl ock within the supplementary spare
area is not used for linear replacenent, and the SDL entries nust be kept

15 wi t hout change, as described aboye referring to FIG 3. After the step

S306, nmnagenerimumsiae et $patefarea e StpPReHOIBANG.. $Pare area, that is, a
remai nder state flag for the supple ary spare area,

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:



‘is initialized back to "00", and the size of the allocated supplenentary
spare area is updated, in step S307. 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 S305, enpty areas are rearranged
in step S308. Then, a determnation is nmade as to whether a sufficient
anmount of continuous enpty area exists, |q step S309. If there is a
sufficient anpunt of continuous enpty area the step S306 for allocating a
25 suppl enentary spare area is again performed. |f the amount of continuous

enpty ar ea is insufficient even Ehe. 1 ngerrent of the enpty areas,
a message "a é‘ﬂBpﬁ’%ﬁertsgﬁ(F §fﬁ§e2§é§a[ Sgée 4l 162kt ed” is displayed, in

step S310. Then) the process is concl uded As descri bed above, in the
present invention, information on the sizes 30 of a primary spare area and
a supplenentary spare area can be caI cul ated by a sinple nunerical

expression, and inf jon o0 ;FBE. er states of e areas is
stored and manageg c%qi"at 1t?f%é2pa ) agn?;tﬁﬁ ao'@aﬁ'm%“f'?tﬁﬁ?b‘fvb'cﬁnd
effectively allocated and managed in the present invention,
defective blocks within the suppl errent ary spare area are not used for

| i near replacenent, and SDL 5 entries are not changed, so that nmal function
is prevented. 18 What is aimed is: 1. A defect managenent nethod of a

di sc recor di rdbedmidt@Exceeg!"o Y Egp nderites tHeomurAb&esoP DL eghtriens] e
including a primary 5 spare &2ea allocated upon initialization and a

suppl enentary spare area all ocatabl e and/ or expanded after the
initialization, the nethod conprising: allocating a supplementary spare

i recti on ot st e} PEfGeabd B ntEish 4GRS B i oE2a bifing, ¢ e

remai nder st ajife bhé @pard brsd rfeQUIrbBQopfcbd&"s&théﬁﬁmaﬁﬁ%rﬁwmbétst@at nost
of the §r| mary spare area has been used a no suppl enentary spare area has

been al¥ ocat eappreximaied Sﬂ@plﬁﬁaiﬁlﬂatwlmrwl'(wﬂ theenwmber off primarysdafpcisritha ar y

et oduci ng. AP E B R RRE Mt Bl iofh P A oL S SPRR AP LG o ar ca

al | ocat ed upashown inl BECAsIbEKY) 2681(=B SYRIErotE e 3iz6 BRE Spafs afdtfredjuiredat abl e
and/ or expanded after _the initializatron, the nethod conprising:
to process SDL entries for one sector.
a maximum spare area recommended by FIGS. 4A and 4B is about 4%
10 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
15 allocated upon initialization from the maximum size of a recommended spare
area, is recorded in a DDS as the size of a supplementary spare area that
can be allocated, whereby the supplementary spare area can be easily
allocated during use of a disc.
A supplementary spare area is allocated or the size of the
20 supplementary spare area must be increased, in case that a primary spare
area allocated upon initialization is completely used and no other spare areas
exist or the case when a supplementary spare area is completely used.
When a disc is actually used, defects are highly likely to be continuously
generated. Therefore, it is more preferable that a supplementary spare area
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A flag (which can be referred to as remainder state information for a
supplementary spare area) representing the state of the supplementary spare
area has states as shown in the following Table 2, and has a structure shown
in FIG. 5B.
25 (Table 2)
flag value state
00b a sufficient amount of supplementary spare area remains.




10 10 h 10

h
& ()

& ()-s!
109B& () -
N&TIE] | @' Y!
8~"dEj _@®!'f,

1109B& () - “ngeH=—

-1 & #109%hh& () -
- $10%Mh& () -s! $10909& () - s<f ghi kuj
& ()-193$10%& ()-1 10% h& ()-f)#10% & () - K4dE]
109B& () - mL0YB& () - S109B& () -

h8@ 10% h& ()-610% h& ()- d 6tz[9 >@!f)#10%h& ()- & #10%
*$10%
_O!

“1098& ()- 10 10 10 93$10%
_@®' 109B& ()--#109B& ()-3 S

109B& () - 109B& () - 109B& () - f
-10988& ()- * 109B& ()-)" 109

/ 109B& () -
t1098& ()-yl
1098& ()- @1

{ 0109B&' () - ’?p

09B& ()- 109B& ()- $109B& () -
‘IF\D ‘If\D annno
vB& ()- 1098
UvB& () - MLOYBY

() -Lmlo%B& () - AD dE7/ 10! s#S)

109B& () -' - #!
WG HITJIL!

' ()- ' 109B& ()-" 109B&' ()-
g i%%%dawrmwm&t ) mbrdef/asﬁpdlémbﬁw& sphre area
0BE () - &109
10! ss1 00/ I

%qrféé?;éﬁﬁ#tg 109B& () - & T0%B& ()-D

1009 (-1

1098B& () -/ 1(

10

15

20

25

1 10B dE7/ 10'8##10%&
r{q),sb
m@@ () L

'tHo SFIRMeHRAr SHAMS bidd P]asgﬁé@r(‘%bﬁﬁpﬁéte‘& used

Here, the flag of Table 2 can indicate the necessity that the size of the
supplementary spare area must be increased by simply representing the
state in which a predetermined amount or more of supplementary spare area
has been used. When the supplementary spare area is enlarged by
allocating a predetermined amount or more of supplementary spare area, the
value "01b" of the flag can simply be changed to "00b". Therefore, in
contrast with the remainder state flag for a primary spare area, the remainder
state flag for a supplementary spare area has only three states.

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

Next, the required amount of spare area is calculated in step S102.
For example, when the number of PDL entries is between 3072 and 3583, the
minimum size of a spare area is the sum of all spare areas required to
process the PDL entries and a spare area required to process SDL entries for
one sector, and thus becomes 480 ECC blocks. If a 32 Kbyte buffer is used,
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 8103. If the size of the primary spare area is 512
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spare area is set to an initial state "00", in step S104. The maximum size of a
5 supplementary spare area is calculated by subtracting the size of the primary

spare area, allocated in step $103, from the maximum size of the spare area
calculated in step S102, in step §105. For example, the maximum size of the
supplementary spare area, 2240 ECC blocks, can be calculated by
subtracting 512 ECC blocks of the allocated primary spare area from 2752

10 ECC blocks of the maximum spare area. Information on the size of the
supplementary spare area (e.g., 2240 ECC blocks) and information on the
remainder state of the supplementary spare area, are recorded at
predetermined positions in a DDS or DMA area, and initialization is
concluded, in step S1086.

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

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

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

30 The existence of a sufficient amount of continuous empty space at the
rear of a logical file area is checked, in step S204. It is determined whether
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U& ()- Z10% WRs(sizel@fthe supplementary spare area is updated, in step S207. Then, the
process is concluded. When an area that has already been linearly replaced
is allocated as the supplementary spare area for linear replacement in step
10 S2086, a defective block within the supplementary spare area is not used for
linear replacement, and the SDL entries must be kept without change, as
described above referring to FIG. 3.
If a sufficient amount of continuous empty area does not exist at the
rear portion of the logical file area in step S205, empty areas are rearranged
16 in step $208. Then, a determination is made as to whether a sufficient
amount of continuous empty area exists, in step S209. If there is a sufficient
amount of continuous empty area, the step S206 for allocating a
supplementary spare area is again performed. If the amount of continuous
empty area is insufficient even after the rearrangement of the empty areas, a
20 message "a supplementary spare area cannot be allocated" is displayed, in
step $210. Then, the process is concluded.
FIG. 8 is a flowchart illustrating a method of allocating a
supplementary spare area using information on the remainder state of a
supplementary spare area, according to an embodiment of the present
25 invention. A determination is made as to whether a remainder state flag for a
supplementary spare area for replacing secondary defects generated during
use of a disc is in a state "01" in which the supplementary spare area has
been almost used, in step S301. If most of the supplementary spare area has
been used, another determination is made as to whether another
30 supplementary spare area is to be allocated, in step S302. If it is determined
in step S302 that allocation of another supplementary spare area is required,
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the size of the supplementary spare area is checked, in step S303. That is,
the maximum size of a supplementary spare area that can be allocated, and
the 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 a the
rear of a logical file area is checked, in step S304. Then, it is determined
whether the empty space exists, in step S305. If enough empty space exists
at the rear of the logical file area, a supplementary spare area for linear
replacement, of a predetermined size, is allocated starting from the rearmost
portion of the logical file area, in step S306. When an area that has already
been linearly replaced is allocated as the supplementary spare area for linear
replacement in step S306, a defective block within the supplementary spare
area is not used for linear replacement, and the SDL entries must be kept
without change, as described above referring to FIG. 3.

After the step S306, management information for the supplementary
spare area, that is, a remainder state flag for the supplementary spare area,
is initialized back to "00", and the size of the allocated supplementary spare
area is updated, in step S307. Then, the process is concluded.

If a sufficient amount of continuous empty 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. [f 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
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supplementary spare area are not used for linear replacement, and SDL
5 entries are not changed, so that malfunction is prevented.
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updating information on the size of the supplementary spare

15 area.

2. A defect management method of a disc recording and/or

reproducing apparatus for a recording medium including a primary

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

comprising:
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rearranging empty areas of the disc to make a new continuous
5 empty area at the end of the logical file area if the determination is
made that the sufficient continuous empty area does not exist; and
allocating the supplementary spare area in the new continuous
empty area if the new continuous empty area has a sufficient amount
of spare for the supplementary spare area.
10
3. The method of Claim 2, further comprising:
informing the user that the supplementary spare area cannot be
allocated if the new continuous empty area does not have sufficient

amount of space for the supplementary spare area.
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