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I nvention The present invention relates to the field of optical recording
media, and nore particularly, to a nethod of allocating spare areas on a

di sc having spare areas for defect managenent. 2. Description of the

Rel at ed Art In order to nanage defects on a general recordable/rewitable

cector riMECAST 8% REERRATIEG SYARE AR A G sk RPEURBING VAR °

generated upon initializat REPRODUTING APPARKITURNEar repl acenent for

repl acing error correction code (ECC) bl ocks of an erroneou

normal blocks in a spare area, is used for defects (seconda 'm mmmwmwy"
generated during use of : . : pning repl acenent

mnimze a reduction i i Liome vi@sieisi |on speed due B %ef ects,
i n whirch aplggloq:g{elgeé};t@h nunber to be provided to a sector which is

determ ned to be defective during a certification process for inspecting
def ect s of TEhedprsemthimventiom délates ite thai fi¢ld| oLz egtical srepordingdediap andsmoteor

next toth efectlv e that is, data is,.recorded or roducged, by
o 1 ppimgiab i WieR ol Alioatht PRt ars APen i PGS CRSF dFeg B detec
reproqﬁﬁ{aggfﬁem!-lere, an actual physical sector nunber is shifted by the
sect or nurber designated by skipping the defective se

shi fting-backwar ds phenorrenon is solved by using as nmmm‘mlwmmmmms t here
are d ect r ated at the end portion of «gg&errespondi ng
recor e@grxgt@qrﬁ%ﬁ%ﬁ %%He@'g According to the specifications, the

posi ti on ofIn%r&@ft@ﬁiahy@ K& & E&{e@éﬁgco‘?&’ab?é/feﬂmtﬂﬂe aeplsﬁﬁﬁﬂgm léc%ment
prescribed to be recorded in a primary defect list (P I'n a defect
managdeskipping defeDivAYithont progtiding logical @Ictop pimgens o ﬂmo@tﬁmcﬁ, icused dor defeatss ed
for a defect ich i s generated whi c is hein
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vi ol at es e systemrules I near replacenent I's used for defects
gener atsedifdtdefacg; (ssenddry dbfectd) generated duringhusanf th€@isol ock i ncl udi ng a
defective sector is replaced by an ECC bl ock existing in a spare area. The
| ocation of the defective block replaced by |inear replacenent is
prescri bedrfgp jbesj ﬁfnﬁﬁ ‘i‘g;ﬁade\%eﬂt 36010435 YmfEhEe! a ibdctiomh) th'enre@ol‘AE{ €61
managenent area o |near repl acenent 1s used, |ogical” sector
nunberrepgdiugionodpeed ey twqtﬂfemis, iHovkechea 1og\'rdab Bectdrarumbes taabel plfoecded td laesector

positions, of sector | SC re di scont i nuous, real dat

def ectWiigh Etéetsmle&c? é‘kgg% eFHV“a e @ ceptifiat l%arﬁﬁﬁ‘lr} I “‘épfiﬁtlggtdgfeciﬁe(? shtile
di sc rcﬁELng%@ﬁﬁ%%s% SRR }ﬁe§ [?B/Bﬁ% tB%CsQEtgf Rkt t @ tHe R e RAM - Sthandadtha

ver si on 'S conprlse ur al groups each having’ a user area
and ais pwoedealrc&arepﬂtoﬂa&edaryeshppngtamcwr rwmae:hl dzﬁmels gehésated diirihg recobdihg opl an

view of a disc showing a user,area and a guard area and spare area, and
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many sectors as there are defects in a spare area located at the end portion of a corresponding

recording area (group or zone). According to the specifications, the position of a defective
sector replaced by slipping replacement is prescribed to be recorded in a primary defect list

(PDL) in a defect management area (DMA) on a disc.



A disc js segnented into zones to solve inaccurate recording due to a
change'in the speed of a spindle during recording and to use a zone
constant linear velocity {ZCLV) nethod in order to increase the search
speed with respect to a constant linear velocity nethod. That is, when
defects are managed by the linear replacenent, |inear replacenent within a
-def ective zone as possible increases the search speed since there is no
change in tglﬁ)pliﬂ%‘%lac&ﬁleﬂ%afnﬁotof)e Aséll fff-a dETS, whidh iPYEhéaMialhiRC At B B
certain anpunt of Spare area to each zone as showmn in FIG 1 B, to

ac conieingused.n¥renrasfativeportion indistegarded bs skippe dd disemttingiiy igiatreduceddntood,

each zpne acts as a qroup, and a spare area is. allocated at. the end of each
or oup (heRerfabsestay uedbubieh sieanE el sfbm B trplAremp TG H18 S uBFnce
the Stﬁ{é&i S PérplerHHi*éﬁtrisQnEecﬁﬁﬁ faeﬁmtgeneﬁtefera?ﬁﬂgﬁlggbwqﬁfé,di_@) i bohrichl ﬁl?ECCS

suppose 0 start at the start position o z chis aunit for

physi ddbdkyinskgivend defgctae secwa is Eiptaced by tan BT bddcksexdistimg inandpare arfeae didie
group ,i s designated as described, abave. Thus, when defects are nmanaged by
sl i ppilfgtioBHt %ﬁgg%tsveshq?%pﬁen Sy B Giracheceinert Berpret rPe_@e BP0
corre 2 -ge .

cor T 6opaRRACIAL I (S, dh R PR cARL A7) SIRULCIThA! Bkt Roocementis 1 ve
sect onged,hbgical aectdbr ppmbening is et lissuptbdin Hbowevenriodien ahenesabh alefemtt thes i n
a spear area i.n the correspondi ng.group. Accordipngly, a.restriction that a
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i m tsintaﬁﬁax’g%ﬁa”“m size of a defect that can be replaced by the slipping
repl acenent . "the size of defects to be replaced by slipping replacenment

is greater than the size of a spare area in a corresponding group, a spare

area in anaqther group, nust be used by |inear replacenent. However, when

i near rep%@}%ﬂ{e, ?sdlgigaid?rsa%kégf%raaﬁ@nrféﬁ%ﬁéaerﬁw (O IRAN) gecadingdes but
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degr adesa artea spdre areanelich hredednstant e enovrat FIGI 5A is a mifgplaavidwsof & dise a

spare area for defect nagement | redeterm ned,. so that spare, areas of
the safEWHEE UFRIKCHY ws%w&mia%w&mﬁ&ﬁk@&é Q-difeRtoRphethows
nanag%ggé}gl ib?l'e@g? bighga aE}?E(% GE PERbri AT gulf 'cﬁ'QifZ!&l'lfsgr arsh Gype 62 lanl M
recording. Therefore, the efficienty of area utilization of a disé iIs
degr adgdrd feMVBRY at¥-sehiientiaNyliNahgdd. The i nvention therefore provides a

nmet hod of allocating a spare area for a disc recordi ng and/ or reproducing
apparatus which allocates the spare area for disc defect nmanagenent, the
met hod conpgigicng Jemihid iRtoHoRLE 1@ YS1velinR cilatt! ALblingfud RNE ShkeRindineC,
the group including a user date area, and allocating a primary spare area
f or slsppgl offja spipdlacineg redooding end)touse. a Zdre donstent lirear stlecityp(Zl demethodet hod
of allocating. a spare area for a. disc recording .and/or reproducing

ppar R GEISHAT ERraRy (E sPich medd S TETerLE SeoPs AR et SRR ot . 4
conprising allocating a primary spare area for slipping replacenent of a

group formed of a plurality of zones of a disc; and allocating a secondary
spare ar ea Tt id, wheardefeefs! e ermageddyyctbe dinaay replacensint.dingbr seplazementokithine
primary spare area remajni,ng after the prinmary spare.area i s uysed for a
C1 1 o1 PRl daman oo e dTTGRER Sie <3k SREFb SHPE DT 1 M PG IR G UBEE o
met hod,e@fcildraGid. MR, #RAVPDRAR hifScarts A RftainSmRNelk PAsRREIARE 16 SRICHAHET NI
appar atus which allocates the spare area for disc defect management,

conpr iasishgwalil BiKatli Bgoacgmpleshinspacplacaneantf or sl i ppi ng repl acenent of a
group fornmed of a plurality of zones of a disc; allocating a secondary
spare area for linear replacenent according to a size of an area of the
pri mary spanGyiRIeRRtihg ARl Andbhiht hbhof! iR USRI & Apffip! ind!S eyl Bfea?
slipping replacenent; and allocating a supplenentary spare area of a

pr edetientocatetl st the ehdrofleacke grdup. rEgwhegrowy ismanapetdrag adddfecttrmampgemmenstt arca.
during use of the disc after an initialization of the disc. BRI EF
DESCRI PTI ON OF THE DRAW NG



The above objects and advantages of the present invention will becone nore
apparent by describing in detail a preferred enbodi nent thereof with
reference to the attached drawings in which: FIG 1 Ais a half plan view
of a disc having a user area, a guardjarea and a spare area, and FIG 1 B
shows the one-di nensi onal structure of several zones of a DVD RAM di sc;
-FIGS. 2A and 2B are views for explaining allocation of spare areas upon

i ni tiadlbg atice Qh@@tﬁﬁ IsedtBOniAbdr YT BEIESRAD i pl\éa&tehmed adthEt%loéi&sl stpfoseew
for explaining allocation of spare areas during use after initiallzation;
FI GS. t@tagtatth®Bta mositionvd ai Zohe sthicht is agnitfer pliysically seguientingfn argaECC bl ock
within zones by a defective sector upon slipping replacenent; FIG 4 is a

flow chart illustrating a nethod of allocating spare areas during
initiali Zat’[‘h@%teﬁ*?&%fc@l 41 Jr%u?r{be?gpgéjdhr@rﬂﬁp & déslg%aea%%gcrwaa%%wnma@d
FIG 5is a flow chart lustrating a hethod of allocating spare areas

duri ngvhmaieﬁcmaarelmaﬁalged bya;ﬂlppmgaeplacejnmg flipparg eplaoceinemnhusifbet pezfqrmed ent
invention. .5 DESCRI PJI ON OF THE PREFERRED | MENTS Spare areas_ on a
di'sc. P8l w&h@c% CORRTPROUHBS B ol dPidgr tobrep EFNgQ@rﬁe“FW%‘n‘ﬂ BROTePPOdEsa

pri mar, }E,D@Sl; SHARUERER! af rea.
The prgly T ry rggpglfggﬁg?lgg§ ‘%ﬂ%@? tg?ﬁmat e egérwégf ect repl ac%r%)nt %\?&fgr}?@a
di sc ilessithent the hiunber, ofamable sedtonssh aspem afearin shd qpresppndany groepre Accordinglygpar e

area remai ni.ng after sl i pping replacenment can be used as condary spare
area fofesitictier that dplaggee geﬁﬁ@P@e@o%wug Fayst b&rzgace%f WihHB e group

I
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during initialization. The secondary spare area can al so denote a

separatel y-all ocated spare area. The supplenentary spare area, for linearly
repl aci ng aé‘ hgsize &%&cbﬁtte&em%edt eslippuyg replagraneng 1%%@ererﬁv@ﬂéb%§zgoggare
area Y, I i t i

i ci apite el B> co%éﬂ?’% B, £ s 86 I Rh A3 it g lincar

pl ur alréfilycentenz ohlesveoer avhdn Smewepmcangltam [psedadefeats e meanageglandtdn i umits Yof spar e
area) for slipping (ﬂfpl acenent is first allocated at the end of each fcslroup

dur i n@ethism%m,zlatlﬁs Gﬁ%@lquﬁpihahgs i Bnist ehkt seqieniss ot p SprsEsReAt 1

uni ts sQétoﬁqghgg\lgredt Quﬁr g&%r(ﬁﬁsaéfgctmesegoF' &hféﬂ%gpiél #’ttl'xé bRidne oFf adrle
spare area. the sl ipping repl’acenent efective areas are
mer el ynamagemmaasd, and data starts being recorded in the next normal sector,
so that the defective areas cannot be used after initialization. During
initialization, as much spare area as possible is allocated as the prinmary
Spar e ar g 60T, Sl ke §PA 3R R tohordel b dRELY 1 BRIGBIcARR! SR N
after slippinig replacenent ca used as a secondary Spare area for |inear
r epl acparenteas Withe sameistzedmst baiatsechllobated In apphicationp taehivhniefaa nranagdment

sufficient performed by usi nl.y. t he, secondar are oca ed

Wi t hi hlmtnseJ %wrrap lpcement Cagpela %@@L%%ﬂﬁ&%ﬁ%&ﬂééﬁ@fﬁe ing.s €upon
initi Wil ey AscRdaLyepspare area for Iinear repl acerrent i's
furth%rkﬁ%ﬁcgcataﬂ% to1 ézoneosf(’%‘i n unltgrrao? zones, as shown in FIG 2B. The
secondary spare area has no |ogical sector nunber, and information on the
secondary spare area allogation anaged by a defect
managenent area (DMA). The-stednd o e ﬂl—' | ocated during

i € al T ZaeGhydntiof IREGbEAbYidlL am&&h @falwaﬁuf‘gnéjs;pafre frch 291 disboBRIihC
secondary spare area IS necessari | 6 al l'ocated 1 n every zone i nce
t he spadfer acpradicing hppaedus whijphod bvetes thessmkd acatferdat defeet endagrinent,zthae, it

IS eaS|I ontrolle Al so, since are.area is ontrolled nits of
a zonénet ?55?%“%%&’@%@? 819HB oyt B’Ls%glt‘“ BY RB%?‘@SQH@E‘? et “u%r"@l%ﬁ@?‘&f%%lacan
be easily mati on can
be m ?llzs‘lﬁﬁdzaiedétf ggﬁggggé%ﬁgggﬁ pag?gﬁ%t% %g&'gé;rﬁhg%mg;fés%%dgg% gm ab guard area
which is tThe insedtionaalso pfovddesomenethieaf thecasiag anspare apafioe aadisa recording posed
in each _zone, its size can be ‘%Fe;ter ned as a reI size or an

absol dPe/08 TsRrodecing dPRYats whishrallogest ¢ SPE s3eh @f? &Q?F;SI 1@anagemeht, each
zone). Wiile a disc is being used after being initialized, when a spare
area for linear replacenent allocated in units of zones is insufficient, a
predet er mi ned anount of supplenmentary spare area for |inear replacenent is
al l ocated starting fromthe highest portion of a logical file area in a
file system as shown in FIG 2C. During |inear replacenent, the

suppl enentary spare area is used in reverse order starting fromthe

rearnost of the logical file area, thus solving discontinuity of the
| ogical file area.




Li near repl.acenent is perforned in units of ECC bl ocks, so that an entire
spare ‘area of an ECC bl ock is used even when one sector is defective. In
the linear replacenent, a defective block is replaced by a
physi cal | y-isol ated spare area, so thgt the search speed is |owered when a
defective zone is searched for. However, the linear replacenent can respond
“to defects generated while a disc is being used, so that it is used with

r espechmpfisihg GARERING & pliffald sl araal B¢ sppink Feplacentint LPQ Sbdf fordk&f ofg Much
-suppl ementary spare area as the size of an enpty continuous area at the
rear olurtlity éfogorealoff a Idiscarmed allpcatirgoe aeechdaffth eparendrea forslizear akplabe@ment
suppl emena,ary spar e .area s%: be smaller than fhe eg of .a final zone.
Her e, 3FHEAINGP & aize of pR atep OF theNTERAY SRATP GEfadgmalninga TTHEY 5BR&I1 2T Ea
used i blsBrSihs k& Mceliegf € a user data file can be recorded/reproduced.
7 In élgel s?féhﬁae}lﬁn% ﬁmtﬁearret er of 80mm the radius of a user data area nust
be 38mm afln aHfartherstbrms; the @rdskt i8Gentiodi proeesen nakitbad ofSalbchténg & dpdry areapfiod a
doubl e refraction fromaround a 38nm radi us _due to injection of, a disc.
When ah%p%?ﬁ%rdwgesnc%rr regr?%ﬁmgganp@fﬂt% ity allacaies | Be P AF2 (e d@ﬁoéjeé?cta
di sc 110 ; : Y : | t
pr cseit R oA (ol arlhath Sphlclartl ik ARRINR IR SR 4 BBR e
in a domgd ofa mhdatitadferdnéost, a disc; milstating@A8cortdarysspafecared fofr limear replatemeant,
whi ch are the maxi num nurrb?r of ,defects that are processed using a prjmry
def ectaceqrding tpppsyze of An arep T theprimayy spare aregremainingsaficr hepramany spgrergsa is
contrqll i b L ) CcC
b1 ock e oy REnaRplab ) ol Flochng it By B ord Lol pplorihel
shi f t atkebfsrklineatlly pdpiaeipe Bedondiryt Befetto ggematatele during nusabef tiat didee abaundar y
bet ween zones caused by slipping replacenent. For exanple, when a disc
app! i dwitighzatiqa obthe<listt " i nvention is a 1.46GB(G ga Bytes) DVD-RAM a primary
spare area allows PDL entries for eight sectors and 64 SDL entries to be
processed, thus preventing the generation of a warning i mredi ately after
formatti ng due to a |IBRIEFADERCRIBITONSQBITHRDRAWHEGS, t he warning | evel is
generated when a spare area is sma||er than 32 ECC Rl ocks. Accordi ngly,
mor e t han B%:a8pvealircts apbadvanigeseidhe gresentanysntion mjll Speqrae mops,anngrent by
consi E ON: Of . 1 ' t he
ci 7o S althAlledil pRUBRE oboR et hErcOf ITALRIAD & I, SACKE ALFRATE
bl ock.whcPDL entry that can be processed by the primary spare area
corresponds to between one sector and eight sectors, and an SDL entry is
for between one sector and eight sectors. A spare area for processing the
PDL ent ry gi§PPhks 208k 1aARAER ofY Bist RhviRk Qo8& SrdSinla Gl dhafeSRPLanGan be
expressed P(Ib§ Pﬁ)és ?o%fgv%%ng Iﬁequlasf'lﬂt\)l/1 %: 1 ~Sé|;%ﬁ%% 1< SgDL~§L£>) C (’iaE 8
The sHIGt EB shawkthaode-dahemstomahstirucofre bhiseverl zomds of @) 'aD-RAbdisc;due t o
slipping replacenent, which c occur . at .t he boupdary between,zagnes,, Wl
now be deddpSban ik 7B it HiSs B FEPIpRiSe, allRateTh OB EATY Areas GpOR HEIAUANOf
Pl uraljct afh %R PrentPinPBRRAT ahY FIGE201i8 2 NEwW! 1BY €Rplaith WMRBtiGh @?fsgﬁlé' ve
sector exists in zone #n as shown Iin FIG 3A, renaining sectors not
f or m rageaaduftifudd aftck initializatioes | ocat ed at the end of the zone due to

slipping replacene When data is witfen to.ther i ng sectors not

f or m ng arﬁ%écggla‘&gbmﬁﬁ? Y{e“ﬁ?ﬂiu%rﬁm thy SRV\HFB’soefﬁﬂmfr%ﬁw 1 HECP 3Yi cal
sector, &g&. iLRRE Rb1deRkacement occurs at the boundary between
zones,a%ggqﬁﬁgf |slipgﬁt%!lh@?%§&o§cgglnﬂﬁcc bl ock can be generated at the
boundary FGwWdna flomeshazisillestoatimgi amBEthGd o Blloddtiag spare aosas dEGAE mitelkzatian be

| ocated over two zones. In Elhi s case, problens can occur, in that a disc
must @gcqﬁ]n\géﬂagpmgpgwgﬂft € PERSEIY 1RYENIaRANSr write one ECC bl ock | ocated
over two e, : - an t &lay.

o ocessad a0 gasal Hel AR IREERIRNE L iGeb ol A Rl e AR, fsvarey
guar d isitiaAzdt®nacéariingrto ag embedinfeat ofthe peaséntigveitioni ng fr om becomi ng
unstable due to the difference in the rotating speed between zones. In the
present invention, when |ess sectors than the nunber of sectors (16
sectors) for formng one ECC block remain at the end of a zone due to
generation of defective sectors, they are not used and ski pped. A size as

| arge as expressed by the follow ng Equation 2 nust be allocated to a spare
area used for controlling an ECC block to start at the start position of a
zone in response to the shifted-backwards phenonenon of a | ogical sector
nunber that nmay occur at the boundary between zones due to slipping

repl acenent:

he



spare area for block position control = (nunber of zones - 1) x (nunber
sectors for each error correction block - 1) ... (2) In a DVD-RAM di sc, an
ECC bl ock has 16 sectors, so that a maxi num of 15 sectors can renain at the
end of a zone if an ECC bl ock does nots start at the beginning of a zone.
Remai ni ng sectors at the end of each zone which do not forman ECC bl ock,
-must al so be skipped in order to match the start position of an ECC bl ock
with the start posESCRIPADNOFANEE PREFERREDEBMBOPRAER TR €a as | arge as the
-ski pped sectors IS further required. The nunber of boundari es between zones
i s obt ai ne®pabyarsathon adisc ior defiect inapagerhent mocrrding 6 thegresent ifvantiomsinclude rae
there are two zones, the nunber of c nnec |on ortions between zones is
one, JIHNAWH SPYC AFRay &SePRIATH SRALe %ﬁé‘g aSHRPTY SB#C@bnect i on portions

bet ween zones is two. A spare area for bl ock position control which is as

| arge as one ECC bl ock, can be substantially allocated to each zone. Thus,
it is pr ef’H‘feqh'[rﬁaltyl‘sphre(am idifsst alasatedhfoy defiet teplacpmbntrwisdn pisogs indtidlizednent .
In this case, qs are grea for slip ,ltgl ng repl acenent can he all ocated at t he
end ofandfisfigt ssed 1or sBpRING SPIACEBRN f | 1 P2FF #FB% FErRAnIBg AHP LY NPERG Top erﬂen
proce [ p

of 325%%% u‘l?slgg%g)a or céﬁ%wflq%(%ﬁopﬁnégﬁg ﬁéel@%’?t?{gﬁ %%magg%ﬁ%l ock on the
bounddingatie repdaing defeds génerdtéd dunmg/useaofphu dmb | depotet throares remigining tafias thene

group, and a spare area_ for _ slipping replacenent |s al l ocated at the end of
the grRSURATY FRYS, arael@ﬂasdafqrahpamgtrﬂg 31141@3/1@@ g wil b S%FOBﬁ‘i‘ré’tSPé‘ier or

gener I e u Spare
area g%r%gcakle% |%Jnggecﬁ%§ﬁr%b}mﬂle0§yt? gl%a%ggae{) aﬁ})et@ oups eac

havi ndireagly weplating d)éfeao@ﬁeraﬁdr wthnanmh edis¢ ris abethgsmsaf @d@mtets 4.spale asqaacity
havi ng one gr O;IE‘?FI each zgne, one gr‘?ﬁ‘i% incl udes about 1600 tracks, and

t he wiaddiiogpliyallorated yeiledise ispgueused afterdeing iagiglized nm as shown in FI G

| A When a scratch larger than ImMmis generated on the disc in the radial

di rection, about 1600 sectors becone defective. However, if a spare area
forms a groDiatiis) irahd pZEGél& 1am11t1ioa aal showatiadFlat 24, agplhmlity bfikomesagcordibcng t o
the capacity of the disc, is determ ned that onI about 1100 sectors can
be sl i pOIAY2 BEMPadRta spare ﬁr@a (PRBATY SPRE AT ﬁ%rrﬂltpatnggsw@?%néfs fusbalipeated

Hence, about q t ﬂ%% ng
repl acea?rent %Q%at}p%,%qutlﬁg%gp%ﬁgh ﬁga?ﬁfség)? nglggel ns:p dﬁirl @ép é|:I§8§:tase
about 4ﬁtht® ob 8detdrEGhind mck:asmglthesqﬁmn@r efastilezation efjthierspate asead Iﬂmever in
perforrrgnce of %gf di sc at a, zone where the corres andl ng def ect 3

gener attee siirping eplacomegptgdefactiye Wcrw uged ‘S ata stafts bging geqogded in

al | ocatigd il @NRERH b e LA e Caridf bOLARRBOIEERLAGEIEN as
proposed by the present invention, slipping replacenent can even be
performed with respect to such a Iarge def ect . 10 FIG 4 is a flow chart

illustratin amathdof al | ocat are areas .to._a disc durinpn
initializat %nga%%&?wl {35 %e?P&g“dF’%éﬁF Pepsiblgds gllecatsst as the iy spare
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101, oriace 2 sliing fepldtfiind But & phiflart Per Al OIHRTRe iRl ATPMARERLAP S
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determned that there is insufficient secondary spare area within the
prlnary spare area to perforntllnear replacenent secondary spare areas are




11 conpleted. It is preferable that the secondary spare area within the
first spare area used for |inear replacenent, and the secondary spare area
all ocated to each zone are used in reverse order fromthe rearnost of the
respective spare areas to unify a netlgod of managi ng a suppl enentary spare
area for linear replacement. FIG 5 is a flowchart illustrating a nethod
-of allocating spare areas while a disc is being used after it has been
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only tgeachiteagtbsingsiecobthedissber from which the suppl enentary spare area
starts, and the | owest sector nunber are detected, the entire supplenentary
spare area can be continuously managed. That is, a recording and/or
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S204. Thereafter, a determnation is again nade as to whether a sufficient
amount of conti nuous enpty area exists, in step S205. If there is a
sufficient anount of continuous enpty area, the step S203 of allocating a
suppl enmentary spare area is perforned. |If the anount of continuous enpty
area is insufficient even after the arrangenent of the enpty areas, a
nmessage "suppl enentary spare area cannot be allocated" is displayed, in
step S206. Then, the process is termnated. If it is determined in step
S201 that a supplenentary spare area is not required, the process is also
termnated. Meanwhile, a snall spare area for defect nanagenent can be

al l ocated in special applications such as real tine recording or the |ike,
| i near replacenment with respect to secondary defects is restrictedly made,
and nDst defects can be processed by the f|Ie systenror applrcatron
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14 slipping replacement can be made. Al so, the size of a spare area can be
appropriately adjusted according to an application purpose, so that the

di sc area can be nore effectively utilized. 15 The Cains: 1. A nethod of
al locating a spare area for a disc regording and/or reproduci ng apparatus
whi ch all ocates the spare area for disc defect nmanagenent, the method
conprising formng a group out of a plurality of zones on a disc, the group

| ncl udi ng g, ysede R ﬁi%ﬂeteﬁ&ﬁs@ﬁlhg%#ﬁgﬂﬁg{Egg&?@ﬁﬁ%ﬁst%@%nﬁﬁh the

-slipping replacenent “to e group. alm1, wherein, the
al | ocahostginoé tHel8Omm-diamytes fic & affeeted 18y rapidaldublearefradtibarfedm vidunda 38annum
nunber of defect, managenent entries processable in a primary defect |i st
(PDL) radius de @iigiection i a¢fsan initialization of the disc. 3. The nmethod of
claim?2, wherein, the allocating of the primary spare area is further nade
to include a spare area for adjusting a start position of an error

correcti on Waéea e areh focdtippingaclacenttat is diecaed at thbend oNgdisc by fdingingat hod

of claim1, wherein the allocating of the primary spare area is for

pr oc e EPyRyout of a plurality of zones according to the present invention, a spare area having a size
large enough to be processed in a group is allocated for, at most, 7679 items (for fifteen
sectors), which are the maximum number of defects that are processed using a primary defect
list (PDL). In this case, a spare area (a spare area used for controlling block positions) must be
further allocated to prevent an ECC block from not starting at the start position of a zone due to
the shifted-backwards phenomenon of the logical sector number at the boundary between zones

caused by slipping replacement.

For example, when a disc applied to the present invention is a 1.46GB(Giga Bytes)
DVD-RAM, a primary spare area allows PDL entries for eight sectors and 64 SDL entries to be
processed, thus preventing the generation of a warning immediately after formatting due to a
lack of primary spare area. Here, the warning level is generated when a spare area is smaller
than 32 ECC blocks. Accordingly, more than 3% of each zone is allocated as a primary spare
area in consideration of the number of defects generated in the spare area and the size of a spare

area in each zone for preventing discontinuity of an ECC block.

A PDL entry that can be processed by the primary spare area corresponds to between one
sector and eight sectors, and an SDL entry is for between one sector and eight sectors. A spare
area for processing the PDL entry (Sppr) and a spare are for processing the SDL entry (Sspr)
can be expressed by the following Inequality 1:

1 <Sppr<8 1 <Sspr<8 - (1)



primary defect list (PDL) entries for eight sectors and 64 secondary defect
list (SDL) entries when the disc has a capacity of 1.46GB. 5. The net hod of
claim4, wherein the allocating of the primary spare area is for at |east
35 of the recording nmediumin accordagce with a nunber of defects that are
generated in the primary spare area, and a spare area for preventing

di scontinuity at the boundary between the zones. 6. The nethod of claim1,
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r epl adelsEsiee OEI@Saéé(ﬁ”él% to a size of an area of the primary spare area

remaining after the primary spare area is used for slipping replacenent,
and a purpose of use of the disc. 8. The method of claim7, wherein the
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further e secon I near
to the remammg sectors not forming an ECC block unit, the shlfted—backwards phenomenon of

the logical sector number due to slipping replacement occurs at the boundary between zones, so
that discontinuity of an ECC block can be generated at the boundary between zones as shown in
FIG. 3B. That is, one ECC block can be located over two zones. In this case, problems can
occur, in that a disc must be driven at different speeds to read or write one ECC block located
over two zones, and a user area and a guard area must be separately processed since a physical
sector number is continuous between them. The guard area is a buffering area for preventing

driving from becoming unstable due to the difference in the rotating speed between zones.

In the present invention, when less sectors than the number of sectors (16 sectors) for
forming one ECC block remain at the end of a zone due to generation of defective sectors, they
are not used and skipped. A size as large as expressed by the following Equation 2 must be
allocated to a spare area used for controlling an ECC block to start at the start position of a zone
in response to the shifted-backwards phenomenon of a logical sector number that may occur at

the boundary between zones due to slipping replacement:

spare area for block position control = (number of zones - 1) x (number

sectors for each error correction block - 1) . (2)

In a DVD-RAM disc, an ECC block has 16 sectors, so that a maximum of 15 sectors
can remain at the end of a zone if an ECC block does not start at the beginning of a zone.
Remaining sectors at the end of each zone which do not form an ECC block, must also be

skipped in order to match the start position of an ECC block with the start position of a zone, so



repl acenent in reverse order froma rearnost portion of the secondary spare
area. 10. The nethod of claim7, wherein the secondary spare area is
allocated to a portion of the primary spare area remai ning after the
primary spare area is first used for g ipping replacenment. 11. The met hod
of claim?7, wherein the allocating of the secondary spare area conprises
all ocating secondary spare areas to not only a portion of the primry spare
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| i near replacenment exists. 14. The nethod of claim11, further conprising
al l ocating a supplenentary spare area of a predeterm ned size for linearly

repl aci ng sggQn t ' fops | fier an
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nunbercasd, a spa@i erh forl Sipplngareplacement can be allocated at the end of the disc in
consideration of the number of entries that can be processed using PDL and SDL, and the size
of a spare area (here, a maximum of 32 ECC blocks) for controlling the start position of an

ECC block on the boundary between zones.

In this way, a plurality of zones are set as one group, and a spare area for slipping
replacement is allocated at the end of the group. Thus, degradation of the capability to cope
with a burst error generated by a large scratch is suppressed due to the small size of a spare area

allocated in each group when there are a plurality of groups each having a plurality of zones.

For example, in a disc of about 4.7GB capacity having one group in each zone, one
group includes about 1600 tracks, and the width of each track on a physical disc is about Imm,
as shown in FIG. 1A. When a scratch larger than Imm is generated on the disc in the radial
direction, about 1600 sectors become defective. However, if a spare area forms a group in each
zone and is allocated at a certain ratio according to the capacity of the disc, it is determined that
only about 1100 sectors can be slipping-replaced at the inner circumferential portion of the disc.
Hence, about 400 to 500 remaining sectors cannot be replaced by slipping replacement, and are
replaced by linear replacement instead. In this case, about 400 to 500 ECC blocks for spare
areas are required, and the performance of the disc at a zone where the corresponding defect is
generated is greatly degraded. However, when a large spare area is allocated with respect to the
entire disc for slipping replacement as proposed by the present invention, slipping replacement

can even be performed with respect to such a large defect.



15. The nmethod of claim 14, wherein a size of the allocated suppl enentary
spare area’'is smaller than a final one of the zones. 16. The nethod of
claim 14, wherein a size of the allocated supplenmentary spare areas is as
| arge as a continuous enpty area at ajgear of the logical file area. 17.
The nethod of claim 14, further conprising arrangi ng enpty areas of the
di sc when there is an insufficient continuous enpty area at a rear of the
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conpr iEGh §logk abeachibeyndary between zones.

Meanwhile, in a 1.46GB DVD-RAM disc, the primary spare area can process PDL
entries for 8 sectors and 64 SDL entries, and is allocated in further consideration of the spare

area for block position control.

When the primary spare area is allocated, a determination is made with respect to the
entire disc area as to whether a defect is generated, and a generated defect is replaced by
slipping replacement using the primary spare area allocated at the end of the group, in step
S103. Here, if the primary spare area allocated while the defect is being replaced by slipping
replacement is insufficient, the corresponding disc is determined to be defective, and a step for
generating an initialization error message can be further included to prevent the disc from being

used.

When slipping replacement is completed in step S103, the portion of the primary spare
area not used during slipping replacement is allocated to a secondary spare area for linear
replacement, and when it is determined that there is insufficient secondary spare area within the
primary spare area to perform linear replacement, secondary spare areas are further allocated to
zones in units of zones, in step S104. Information associated with allocation of the secondary
spare areas for linear replacement allocated to zones in units of zones, is stored in a defect
management area (DMA) on the disc. When allocation of the primary spare area, and

allocation of the secondary spare areas for linear replacement are completed, initialization is



18 primary .spare area for slipping replacenent of a group fornmed of a
plurality of zones of a disc; and allocating a secondary spare area for

| i near replacenment according to a size of an area of the primary spare area
remai ning after the primary spare areg is used for a slipping replacenent.
23. The nethod of claim 22, wherein the allocating of the secondary spare
area conprises allocating secondary spare areas to not only a portion of
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and allocating a supplenentary spare area of a predeterm ned size for
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P and the step S201 is again performed.

Allocation of the supplementary spare area corresponds to redistribution of a logical file
area generated after initialization, so the help of a file system is required. In this case, the
supplementary spare area for linear replacement is not allocated to each zone but can be
allocated in the direction from the rearmost of a logical file area, that is, from an area having the
highest logical sector number in a logical file area where files can be recorded for user data, to
an area having a lower logical sector number. When a secondary defect is generated and is
replaced by the thus-allocated supplementary spare area by linear replacement, the search speed
is barely degraded, but generation of a logical sector number area in the logical file area, that
the file system cannot use, can be prevented. That is, discontinuity of the logical sector number

can be prevented.
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h& () -area is used in sequence from the head and the defective spare area is skipped. However, in the
case that blocks in the supplementary spare area are sequentially used from the head as in the
existing method, a problem occurs when the supplementary spare area is further increased.
That is, whenever the size of the supplementary spare area increases, information on the
increased supplementary spare area must be separately managed. To solve this problem, blocks
in the supplementary spare area are used in reverse order from the rear. Hence, if only the
highest sector number from which the supplementary spare area starts, and the lowest sector
number are detected, the entire supplementary spare area can be continuously managed. That
is, a recording and/or reproducing apparatus does not need to know how often a supplementary
spare area of a predetermined size is allocated, and can manage the supplementary spare area
only if the start and end positions thereof are recognized. However, the maximum size of the

supplementary spare area must be smaller than a final zone.

If it is determined in step S202 that no sufficient continuous empty area exists at the rear
of the file system, the empty areas are arranged by the file system or an application program, in
step S204. Thereafter, a determination is again made as to whether a sufficient amount of
continuous empty area exists, in step S205. If there is a sufficient amount of continuous empty
area, the step S203 of allocating a supplementary spare area is performed. If the amount of
continuous empty area is insufficient even after the arrangement of the empty areas, a message
“supplementary spare area cannot be allocated" is displayed, in step S206. Then, the process is
terminated. If it is determined in step S201 that a supplementary spare area is not required, the

process is also terminated.

Meanwhile, a small spare area for defect management can be allocated in special
applications such as real time recording or the like, linear replacement with respect to secondary
defects is restrictedly made, and most defects can be processed by the file system or application

program. Also, it is preferable that secondary defects are processed by the file system or
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In this case, the recording and/or reproducing apparatus is also required to detect defects
and make minimum management with respect to the detected defects. Here, the minimum
management means management using SDL as to whether a generated defect has been linearly

replaced.

For example, for defects generated during, use of a disc that has defect management
information in which defect management using linear replacement is not used for real time
recording, only the start sector number of each defective block is recorded in a secondary defect
list (SDL), information representing that the defective block has not been replaced is recorded
in a forced reallocating masking (FRM) bit in an SDL entry representing whether the defective
block has been replaced, and information representing that the defective block has not been

replaced is recorded in the start sector number of a replaced block in the SDL entry.

Since the recording and/or reproducing apparatus cannot recognize defect contents
processed by the file system or application program when a corresponding disc is again
initialized and used for another purpose, it can reinitialize the disc in disregard of generated
defects. Accordingly, fast formatting cannot be performed, where the secondary defects (stored
in the SDL entry) are simply changed into a PDL entry and processed by slipping replacement,
so that the recording and/or reproducing apparatus must manage defects even when the
secondary defects are managed by the file system or application program. Therefore, the
generation or non-generation of defects must be controlled in all cases using the SDL regardless
of performance or non-performance of linear replacement and the existence or non-existence of

a spare area for linear replacement.

As described above, the present invention removes a restriction on the maximum size of
a defect that can be replaced by slipping replacement, without violating a restriction that even a

large defect generated in a group must be processed within the group, so that more efficient
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The Claims:
1. A method of allocating a spare area for a disc recording and/or reproducing apparatus

which allocates the spare area for disc defect management, the method comprising
forming a group out of a plurality of zones on a disc, the group including a user data

area, and allocating a primary spare area for slipping replacement to the group.

2. The method of claim 1, wherein, the allocating of the primary spare area is made in
accordance with a maximum number of defect management entries processable in a

primary defect list (PDL) of the disc, during an initialization of the disc.

3. The method of claim 2, wherein, the allocating of the primary spare area is further made
to include a spare area for adjusting a start position of an error correction code (ECC)

block at a boundary between the zones.

4, The method of claim1, wherein the allocating of the primary spare area is for processing
primary defect list (PDL) entries for eight sectors and 64 secondary defect list (SDL)
entries when the disc has a capacity of 1.46GB.

5. The method of claim 4, wherein the allocating of the primary spare area is for at least 35
of the recording medium in accordance with a number of defects that are generated in
the primary spare area, and a spare area for preventing discontinuity at the boundary

between the zones.

6. The method of claim 1, wherein when the disc is 80mm in diameter, the user data area is

allocated to be within 38mm of a center and on a radius of the disc.

7. The method of claim 1, further comprising performing slipping replacement using the

primary spare area; and allocating a secondary spare area for linear replacement
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area is used for slipping replacement, and a purpose of use of the disc.

8. The method of claim 7, wherein the performing of the slipping replacement comprises
determining the disc to be defective if an amount of the primary spare area is
insufficient while defects are being replaced by the slipping replacement, and, in

response, generating an initialization error message.

9. The method of claim 7, further comprising using the secondary spare area for linear

replacement in reverse order from a rearmost portion of the secondary spare area.

10.  The method of claim 7, wherein the secondary spare area is allocated to a portion of the
primary spare area remaining after the primary spare area is first used for slipping

replacement.

11.  The method of claim 7, wherein the allocating of the secondary spare area comprises
allocating secondary spare areas to not only a portion of the primary spare area but also
to each respective zone; and storing information on the allocation of the secondary spare

areas in a defect management area of the disc.

12. The method of claim 1, wherein the secondary spare areas are allocated before

respective guard areas which are portions of corresponding ones of the zones.

13.  The method of claim 7, further comprising storing information on secondary defects
generated during use of the disc after an initialization in a secondary defect list
regardless of whether linear replacement has been performed or whether the secondary

spare area for linear replacement exists.

14.  The method of claim 1, further comprising allocating a supplementary spare area of a

predetermined size for linearly replacing secondary defects generated during use of the
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15.

16.

17.

18.

19.

20.

21.

22.

disc after an initialization of the disc, in a forward direction from a highest logical

number of a logical file area.

The method of claim 14, wherein a size of the allocated supplementary spare area is

smaller than a final one of the zones.

The method of claim 14, wherein a size of the allocated supplementary spare areas is as

large as a continuous empty area at a rear of the logical file area.

The method of claim 14, further comprising arranging empty areas of the disc when
there is an insufficient continuous empty area at a rear of the logical file area in

allocating the supplementary spare area.

The method of claim 17, further comprising generating a message representing that the
supplementary spare area cannot be allocated, if a size of the continuous empty area is

insufficient, even after the arranging of the empty areas.

The method of claim 14, further comprising storing information associated with the

allocation of the supplementary spare area in a defect management area of the disc.

The method of claim 19, wherein the information associated with allocation of the
supplementary spare area includes information on start and end positions of the

supplementary spare area.

The method of claim 14, further comprising using the supplementary spare area in
reverse order from a rearmost of the logical file area allocated as the supplementary

spare area.

A method of allocating a spare area for a disc recording and/or reproducing apparatus

which allocates the spare area for disc defect management, comprising allocating a
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slipping replacement.

23.  The method of claim 22, wherein the allocating of the secondary spare area comprises
allocating secondary spare areas to not only a portion of the primary area but also to

each respective zone.

24. A method of allocating a spare area for a disc recording and/or reproducing apparatus
which allocates the spare area for disc defect management, comprising allocating a
primary spare area for slipping replacement of a group formed of a plurality of zones of
a disc; allocating a secondary spare area for linear replacement according to a size of an
area of the primary spare area remaining after the primary spare area is used for a
slipping replacement; and allocating a supplementary spare area of a predetermined size
for linearly replacing secondary defects generated during use of the disc after an

initialization of the disc.

25.  The method of claim 24, wherein the size of the allocated supplementary spare areas is

as large as a continuous empty area at a rear of the logical file area of the disc.

26.  The method of claim 24, wherein the allocating of the secondary spare area comprises
allocating secondary spare areas to not only a portion of the primary area but also to

each respective zone.



