| RECORDI NG MEDI UM FOR STORI NG START PCSI TI ON | NFORVATI ON FOR EACH
ZONE AND METHOD FOR MANAG NG DATA USI NG THE | NFORMATI ON 5BACKGROUND
OF THE INVENTION 1. Field of the Invention The present
invention relates to the field of optical recording nmedia, and nore .
particularly, to a disc for storing inforiation of start positions
for each zone after initialization or reinitialization of the 10

recordi ng nmedi um whg - I f managenent of a
group formed of a pl 5ra¢$§@?%@ﬁ%sﬁrgéﬁéghﬁﬁT8 Sﬁ%i ng
data using the i NPORMAPION B | P isc
I's divided into zones so that Olﬂr?gagﬁ E?g?’g?“% yﬂ'ﬁ???@%eﬁ%@@@&
change in speed of a spindl e BA dEBING THE INFORMATIORAr ch speed,
whi ch occur in a constant linear velocity (CLV) nethod are
suppressed, and a zoned constant linear velocity (ZLCV) nmethod is
used to obtain a higher recording density than that obtained by a
constant angul ar velocity (CAV) nethod. 20A recordabl e and/or
rewitabl e disc managed by a predeterm ned nmet hod for managi ng

def ects may have a defectiv rea, which can be detected through a
certiffcation process, Mengﬁmwm_ﬂw ) THEINVENTIQM or der to
manage the defqcts, HbUS . nunbers for indicating physical
position on the disc aﬁ?fﬁ@%@%ﬂ@éctor nunbers for recording 25 and

menaging a file by dheipressyishesntion’elaepes Modold @Bgsé‘éifeé&ainga'.
sector nunbers arp_ se entially given to record and reproduce & file
by a file syst8FUAFAY B gaRiskariraly adisefonsiodhg dnfermatiorusestaftor

i ust i ng the CRaveHS Rortach ararandt iRt Bule BaRGa otk an
ar ea Mher e def eatogdimgamedium, which has a spare area for defect management of a '
group formed of a plurality of zones, and to a method for managing data
using the information.
2. Description of the Related Art
- Aldisc is divided into zones so thaf inexactness of recording due

15 to a change in speed of a spindle and deterioration of a search speed,
which occur in a constant linear velocity (CLV) method are suppressed,
and a zoned constant linear velocity (ZLCV) method is used to obtain a
higher recording density than that obtained by a constant angular
velocity (CAV) method.

20 A recordable andfor rewritable disc managed by a predetermined
method for managing defects may have a defective area, which can be
detected through a certification process, when the disc is initialized. In
order to manage the defects, physical sector numbers for indicating
physical position on the disc and logical sector numbers for recording

25 and managing a file by a file system, are separately managed. Logical
sector numbers are sequentially given to record and reproduce a file by
a file system, in areas other than areas which are not used for recording
a file, such as a lead-in area or a guard area for adjusting the change of

speed at a boundary between zones, and an area where defects are



generated. Afile is recorded on a disc and reproduced fromthe disc
using | ogical sector nunbers according to the file system and a
recordi ng and/ or reproduci ng apparatus receives a | ogical sector
nunber fromthe file systemas a position to be recorded and/ or
5reproduced, and then searches for a physical sector nunber
corresponding to the |ogical sector nunbe to performrecording

and/ or reproduction. _\Wen a reproduci ng apparatus nmakes an
error in cal cul 987aAtest Afile is tafiarded sea disc mndtreprodused fiohethiesdisc

recorded in a i ; W .on 0 area o that the file cannot be
read by anot herpuhér{régr?%%%lisﬁﬁ%égwgi%rﬁ?F’CQH@'&Q tq the file sgsteie@ndgs wi t h

the recorded dataording bhélor PEMHHOERM reﬁ%@% ol Ly SUMVARY
OF THE | NVENTI ON To IZ%I ve theﬁgbovegpr brgéll%n!g,rg?%'e?%aéﬁag%)ljszeg{mof t he

present 15 i nVaKEPefrem the bla sustemrascapdsitign te Bewetovied mnidrordi vi ded
into agpluralit e a nethod for controlling the speed for
each zone such rég;cgad L@%ﬁe%“?ﬁ}?& %‘?ﬂmﬁ?‘ﬁ%ﬁ@ RAY(SHRAl SpCieF nEmbened

const ant angul ajorpegboBHINY t ' f ' osi tion  of
each zone is stor edbafte? ?ﬂﬁ?{dg?ééz?g??gdﬁ%gjpﬂrﬂééi Q?’Fﬁéﬁﬁ%‘?‘i@ﬁ%ﬂc{’%

recor di ng medi UAPRsUStom.orns a group froma 20plurality of zones and

has a spare area for ﬁef ect nmapagenent. It is another objective
of the present inved¥i'Shagp apPafatussnakes anenagimealdaationnf t he

basi s of the st@gio isbE@R nf 140 ; one, recqrded on the
di sc, to nininze danage of ngg{b%rr,g@%f écllééliercgfcg}{ﬁ%gmﬁ? {yi“gﬁnﬁf t he
start1® ogi cal @&ea,®o0 thahtherfilgeannat iesl rdnd [Apaaced rdisodtéhg apparatus.
reproduci ng ap ra§u5ﬁ Wwhich are different fromeach other and?l
ensure stable % E’*%‘fﬁﬁ FW'&bV’@d’GEPfrﬁ@ddiataaWﬁhai previous recorded

Accordingly, taagcRiwfefhe first object, there is provided a

recordi ng medium conprised of a plurality of zones in order to nanage
defects, wherein the plurality of zones forma group, and a spare

area for replacing defects for the group is allocated, and start
position information for eacrﬂg‘dﬁ@ﬁi&ﬁﬁﬂ&_my@éﬂ@&det ermned area.
data for o reproduct aons e aboUPEFasenY. {i 8 SuhaTh MrSen ™
15 invention to provide a recording medium which is divided into a plurality
of zones by a method for controlling the speed for each zone such as a
zoned constant linear velocity or a zoned constant angular velocity, and
information on the start position of each zone is stored after initialization
or reinitialization of the recording medium which forms a group from a
20 plurality of zones and has a spare area for defect management.
it is another objective of the present invention to provide a
method for managing data on the basis of the start position information
of each zone recorded on the disc, to minimize damage of data due to
errors in calculation of the start logical sector number generated by
25 recording and/or reproducing apparatuses which are different from each
other and ensure stable recording and/or reproducing of data.
Accordingly, to achieve the first object, there is provided a
recording medium comprised of a plurality of zones in order to manage

defects, wherein the plurality of zones form a group, and a spare area



5zories forma group to nanage defects of the disc, a spare area for
repl acing defects for the group is allocated, and start position
information for each zone is stored in a predeterm ned area,
conprising the steps of: reading start position information, which is
stored in the predeterm ned area, for each zone; and accessing data
on the basis of 10the read start position3informtion and reproducing
the accessed data. , 0 _achi eve the second object, there is

provi ded a meth WB’@GW&A@%@ faathe gretpas akemted ranchsigrirmepitguci ng

apparatus i vkl RHIERbLLY Bfc FORGR] AT TE. 1 cgL0UR, L0 Tanage

defects of the disc, a sparé area dama.t he group

is allocated, and thEosthicve thd speshd bjeci MGENEY) eis
stored in a predeterm ned area, cgqr;r})ri sJi@ngj t he SPE%\Ed%#)% 'ﬁ%gg?ﬁ%nt he
AU

start position TAPBYREIGHA fPpA re zihgeoniyapparates it whieth d plukdigy of

def ect smanagenmesygnR8a l.at | t he star osjition information

for each zone on te%efsg-gsc@oglp ‘gﬁ#&% cgegﬁ‘ététotfltlﬁ%gispnﬁépﬁﬁ ﬁf(ﬁ@;fOé.nd.

per f or mi ng r eadiepacimyldeficcts fog te g%ﬂs‘é(ﬂ@éhtéﬁ?aﬁ@%&?epg%%ﬁ posi tion
0SIti o

information is.identical to the calculated start p
i nformati on. AI'S@MaHEN fiet erah 2ane isstoredripmi predeterein s are@gbrRprisiaga

on the basis of t sitjon information stored in the

pr edet er mi ned etlpéegfép% & I‘eaocﬁng \ﬁk@trpqsﬁtéor} maligry Whisk isistered in the

i nformation is pnedletetiiddcaeat forbhe pos;.tion.

i nf oryyat i on. BRI EF DESCRI PTION OF o EBNE S A SR beaR Pt sibis of

obj ect ves and (3Ri{Rad sigepasitiamisfonetientaridrepradimngird alReos® JaRy ©

apparent by descri bﬁ%g%& de&\aﬁil rsf rred enbodi ments thereof wth

reference to the attac éﬁe\éﬁ 5??(55” PRlsLdRere i§ providedm methodshows

the rel ati onshimy ast ¢ i : re.of .a typical
et P BT ST PGy b it

di sc having the size of the DVD RAMYst an ver
start |ogical RlBkEY ofzopas forpmsegrdepGo Rasdypy\defecthemee odc, khepsart

ogi cal sector ﬁ%?ge@ggﬁgﬁ%éﬁgg?gfégﬁog&? éuélgéfe’é} Qé@rn%gﬁﬁ o

underi$t andi ng pbsitibe ifoRRgién fdreaBhiz8Re is stored in a predetermined area,
comprising the steps of: reading the start position information for each
zone, which is stored in the defect management area; calculating the
start position information for each zone on the basis of primary defect
list information; and performing reading and writing of data when the

20 read start position information is identical to the calculated start position
information.
Also, the method further comprises step of reading data on the

basis of the start position information stored in the predetermined area

when the read start position information is not identical to the calculated
25 start position information.

BRIEF DESCRIPTION OF THE DRAWINGS
The above objectives and advantages of the present invention
will become more apparent by describing in detail preferred

embodiments thereof with reference to the attached drawings in which:



FIG 3 shows a change of the starting position of data is recorded by
the m scal cul ated | ogical sector nunber in the structure of the disc
of 10FI G 2; FIG 4 shows an exanple of the structure of a

tabl e which includes information on the start position for each zone
in a defect managenent area according to the present invention;

FIG 5is a flowhart of an enbodi ment of4a data management 15met hod

for a reproducing only apparatus according to the present invention;
and FIG 6 is BGloshows theoelatipnshipoetwean thos oaeManmanagenent

oresent | nvent | SO P e PRt abibe T NEscare

I n order to managsiofef cing ths s@erﬂﬂi@%aﬁ\hu ?5@@9&5—! &ﬁg/ or rewrl tabl e
di sc, slipping replacenent, for skip ects out providing

| ogi cal sector nunbdrl&.2shaves a@ﬁenge;pf ilm sjarédbgloail stbet @B of REM
lallzatlon of .t and |inear 25

def ect di
rgpfgcgﬁegsnfg%ﬁgp acl Hd&a leping (GPlacEmesH '%g’t?ea%%&ﬁ“cblr’tﬁ?'@gf&u%n
erroneous zone foirhéd BO&PNIrahlysFDnes, @ﬁ@%@e%rt&?du?ﬁt ‘I"trﬂeS He%%ﬂt for

defects (secondary defects) generat ed during use o
That is, slippilfgntion acerrent is used to mnimze a reductl on in the

recordi ng or reprod {;\/3 ed due to ﬂef ects, in _which a | ogical
30sect or number is '&ﬁ oaﬁh%?fr grofarting poaiicerafidabalis reopaied

di s when the g?gge?‘géﬁﬂfz??géq ORI BE B nilol BEREH ERaER TR Mistlor

provitled to a §#6t8r next to the defective sector, that is, datais

recorded or reprodu y Sklp a sector where a defect is
generated during 5r g@g g'sﬁﬁwé %%FWGN?%W%W@ ofgi tadde walictphy si cal

sector nunber ssdud s ed by, ski ppi ng
the defective sector. ni]ﬁ(loh:tﬁ} glt%ﬁt]gﬁg Egmgﬁgdg%}gg &?Ee ol ved
by using the smag@m aocda aecdrding tbﬂhepseﬁwmlrﬂfeﬁﬁohocat ed at the

end portion of a re i roup or _a zone) as the nunber of

Egéd??n Zrea ga g
defects in the 10re d'h% PWEhakQ aﬂm@cﬁmeﬂh@f%gé\m mapagemast t he
posi tfison of a grkesd I Iacerre i's
prescri bed to be recr)dr/r?e%%%&mﬁgahg(fp%gp%ggt r'sc@}%(% ﬁ’rﬁsﬁndef ect
management ar e#vention; and

FIG. 6 is a flowchart of an embodiment of a data management

methad for a recording and reproducing apparatus according to the
present invention.

20 DESCRIPTION OF THE PREFERRED EMBODIMENTS
In order tb manage defects on a general recordable and/or
rewritable disc, slipping replacement, for skipping defects without
providing logical sector numbers to the defects, is used for defects

(primary defects) generated upon initialization of the disc, and linear
25 replacement for replacing error correction code (ECC) blocks of an
erroneous zone with normal blocks in a spare area, and is used for
defects (secondary defects) generated during use of the disc.
That is, slipping replacement is used to minimize a reduction in
the recording or reproduction speed due to defects, in which a logical

30 sector number is provided to a sector which is determined to be



(DMA) on a disc. Slipping replacenment cannot be used for a defect
which is 15generated while a disc is being used. Wien a defective
portion is disregarded or skipped, discontinuity is introduced into
the | ogi cal sector nunbering, which nmeans that slipping replacenent
violates file systemrules. Thus, |linear replacenent is used for

def ects generated during use of the disc, 85 n which an ECC bl ock
including a defective 20sector is replaced by an ECC bl ock existing
in a spare areadefiisdve sbsingencartificatordabeess foe ifspeciihg defépbas afkcby

| i near repl ace i rescr.ihed t e recorded in a secondary defect
I : st (SDLI)o in %épgﬁ?%ﬁ'ﬁd’é‘ﬁ@ﬁ%e‘graﬁr%ﬁ‘%'%i%ﬁe%ﬁ’éﬂumhﬁaéé&grovided

repl acenment is usgd | i.ng | interr ed.
However, when thereeiCﬂgPg]'eggg‘oet@f.g fdeg%%tﬁgr%ggrt ?’8@5 %E%@crte&%dép fa disc

are di sconti nuoleproduckd bakkigptrg 4 secter WBbRLE deRJER gbh&@tefdifis i1
a sparg area. i digital versatile disc random access

Meanwhi l e, a

menor y °( DVDRAM) "S5CEHRg 9% geierodigtiony Beraansaciwalathy sicad seeter pumber is

i ncludes a pl urghif fin g, ' . area, and_a spare
area which are Bdfé%%sl?? a”r‘ﬁg Slgﬁgzggﬂ@ééﬁggaﬁ%gﬁ% &&'W'@@%T&M“@B
one- di mensi onal $8ctehoSuch aabifting-batkea@sprrnbhesiondt sared whéﬁ?q theof
a disc, respectivelﬁ where each zone of the physical area i1ncludes
a guard area, a>diaRPlgibes of seclors in 3 pRare araa lecajed atithe end phitioh afige
sequential ly argapgfidy j ref nerals 101, 102, 103, 104
and 105 denote a user g{{%a g'%s‘iﬁa‘rﬁeae%‘?@?angSE&PlPeérog&!ef ¥ Et¥Pve

sect ot@ and a gpeowling ecd Aemrdirectohde ShedifERDNSCHAGESBHN of 3
respectively. g@e{e&%auard area 103 is a buffering area for preventing
driving fromb TG SRELTASPEACEION Hipping wipldcemant és prascribedts ba

speed between i e start, and the end
pgsi tions of eggﬁﬁ?gﬁga% %’ﬁgg‘yoﬁé\;fg%@f%ﬁg?tﬂ&%ggfepgm%gg@eﬁéarea
def ects, a groupM#A) droGaliseed of one zone, and a spare area is

al l ocated at the end of each group. Each group is managed as defect
nmanagenent area. Al stPPIgIepiaesriksannet behused fng-chdefecwrich is

oot oot aSEnElEa TR L g B e AL SREER T oot
zone, the shi f distggaritedresiperf, discbhlimglyCi8intfefilcet iRWPRMNoGRYS at
t he spare area of the correspondi ng zone
. sector numbering, which means that slipping replacement violates file
system rules. Thus, linear replacement is used for defects generated
during use of the disc, in which an ECC block including a defective
20 sector is replaced by an ECC block existing in a spare area. The
location of the defective ECC block replaced by linear replacement is
prescribed to be recorded in a secondary defect list (SDL) in a defect
management area on a disc. When linear replacement is used, logical
sector numbering is not interrupted. However, when there is a defect,
25 the positions of sectors on a disc are discontinuous, and real data for a
defective ECC block exists in a spare area.
Meanwhile, a digital versatile disc random access memory (DVD-
RAM) according to the DVD-RAM standard version 1.0 includes a
plurality of groups each having a user area and a spare area which are
30 constant in each zone. That is, FIGS. 1A and 1B one-dimensionally

show a logical area and a physical area on part of a disc, respectively,



and the start |ogical sector nunber of the next zone is predeterm ned
wi t hout being affected by the nunber of defects as shown in FIG 1A
Thus, the start |ogical sector nunbers of each of the groups are
predeterm ned by a standard so that when data on the disc is read,
the 20start | ogical sector nunbers for each zone may not be
separately managed to search for the corr®&spondi ng zone.

However, the start |ogical sector number of each group is designated
as described ab#0gre agfiszongehthearhysicsl ianeaingiudep sogearderages ubyr

slipping repl ac nt,, L ppi repl acepent st be 25perforned only
within a corres%%é%d%nsgggé gﬁéﬁ?gﬂﬂﬁ’e%%@?ﬁf@ar@ﬁ?%@%q tiglly erangedd
in a correspondling igrefyrerse Ranidralss10PRIgPY | C&{%

of defective sectors that are sli Sed nﬂ?’? E)%@ﬁg?s t g%SF%EStr?E#TEg&' of
usabl e sectors #§3adSpareamaea wiardreges odefestpenstichy s gmalp spdfalsreaa
restrigtion th nge ec ener ated 30i [ group nust be )

pr ocesged Wi t h?gﬁpﬁégastg/n%%g’i%{seq%?ﬁmgmt FRPPRH Yefa%ma-g?ﬂé‘am A EPdia
that can be r epd baftirty aild 1P bRy d -GS TR i | ge of
defects to be replaced by sli gpi. ng ir?]gpl a(I:e ﬁ%{p buéé’o[z,"r"é Pé%taﬂ;égﬁﬁéﬁcg

si ze of a spar ehadifferpRees buictatipospketbetmaeen zones paicisadlRratdd at the

anot her group sed by linear, replacenent. However, when
li near repl aCGF%%{t aﬁgt & &fd pé@ft@&ssc’faﬁaé’ f@h&ged not in units of 5

sectors but in unitsnefcdrivenbbegknethoddhs hﬁaaéiﬁg%&@f&&s o; gﬁcgjpztgct ors.

Thus, a spare area of 16 sectors Is require rroces's fective

sect otd whi ch detrediebondhzord, faru aspprebraddt etbcatsdag eneahd ofbaeh a
standard size of a spare area for deéﬁfi:ct managenent is predeterm ned,

so that a spar &"3PRa=8F1 GR¥LisINaNRFSH Aedetach Management arase AlsPoEKE ed
ot be. appl | ooy iR o ERAS BT Hmel T P A 0GRl 65BP ™

cannot be applied, such as re

ef ficiency of awewenis shiftadibackeards bl skppisg eaatesht, However, whed O
sol ve these prohlens, there is grsquosed a net hod for managi ng defects
I

in which a gr oGFpA%IEES A %eng eachzpngs the shinapbenemenparocs aar ea
's aligocat ed alodiéd stk hulfier st thd SpaicitBa P Lo SHtihg zone

t her eof . )
and the start logical sector number of the next zone is predetermined

without being affected by the number of defects as shown in FIG. 1A.
Thus, the start Iogicai sector numbers of each of the groups are
predetermined by a standard so that when data on the disc is read, the

20 start logical sector numbers for each zone may not be separately
managed to search for the corresponding zone.

However, the start logical sector number of each group is
designated as described above. Thus, when defects in a group are
managed by slipping replacement, slipping replacement must be

25 performed only within a corresponding group. In order to replace
defects generated in a corresponding group using the slipping
replacement, the number of defective sectors that are slipped must be
less than the number of usable sectors in a spare area of the
corresponding group. Thus, a restriction that a large defect generated

30 in a group must be processed within the same group limits the maximum
size of a defect that can be replaced by slipping replacement.



When a group is forned of a plurality of zones, the start | ogical
sector nunber for each zone depends on the nunber of defects.
Particularly, when a spare area exists at the position in which the
group 20starts, the slipping replacenent nust be performed backwards,
to thereby conplicate calculation in init%alization. Particul arly,
slipping replacement causes m salignnent bf the start sector of an

ECC bl ock at a start Si:t i Q one, so that a fragnented ECC
bl ock is | ocated at I{ﬁ% éﬁ%%gpi;%{?ﬁgsaﬁpe Freskat slinping remacamenttis f or m

an ECC bl ock atgreatePhdrouadasy oP8tinaes ipped to prevent
the fragmented ECC bl ocks of each éﬁ?ne?@;’ﬁ?u?‘?{f?%”@fn%@ugt g/5pare

| ogi cal sect or HeAHeangihengragpecst be usad by tinsesr AR However,

conplicated. Th ' FlLGS, 2A apd 2B show a logical area and a
physi cal area WHer! frear r‘%ﬁ“’%‘\m&ﬂgh‘s li’%?ff\ﬁﬁtq@t%ar@maaag@q/n@trmmmaff orm

aroup, and the siar tog aat et SRIPRETRLnlS ofle SERE Tt

group, and the start |ogical sector nunber o C

Each zone i ncl &d@argagaiof ¥ sectoss issequaee Ew&ésgogéqj{éﬂe@}fv@?s% d a
e end portion o e

spare area 204 rQup.,is | ocated at t

gr oug. Ref er eg@fizﬁhﬁ%ﬁﬁagggg?ﬁ']?@?%m defest ngvﬁ\fnﬁséisoaa&%nﬁr_d t

guard area andspefggtd - n a.zone irs

zone) has no defects, %éﬁg%fogﬁ:fyefé‘géﬁgﬁééﬁﬁﬁﬂs Rkﬁferﬁeﬁ”&“aﬁ?q%maéa as

the start |ogi édresieaof tupteictainiacd ele Hidttdie, 66EMBLaBANS) 1S Mk,
the start |ogical sector nunber of a

and en there_are no defects,
third zone is ﬁ%’,’caﬁﬂﬁsh@/ﬁ@‘ drfpebmanageyaertrusingl linearaeptacenment dur i ng

initializationggddm pat iaHOgi Onumber i s shifted
backwar ds by an ‘arrounté%%lﬁg gl'tl(%?%%g&ﬁnhﬁ%eeeé%f 'E‘%emsf%e'@-\%e sectors.
That is, as sheffiaiency Bf @eaiilization of AediswEhrigradiedlef ective sectors in

the zone # 0 is i, ,hge | ogi cal sector nunbers are shifted backwards
by i. If there are HbSQ¥PIRese problems.iheranismprapos a nimthod fal

15l ogi cal sect e zone #0 is m, however, the
fi na?I | ogi ial @ggﬁﬁ&ﬁﬁf é% aﬁbg%a% Q@H{bdsff@{g]qqﬂgfsq PILEAIEY of eBres Agdt o

the haber i of sp@kereavealioeited 2t i Shit-portion of thBYF oyl M
st andard versitﬁgg‘%’.o, when the size of apuser area a??%%gpyebgtﬁ%ﬂg{]ﬁé

first zone is &t or s, the start |ogical sector 20nunber of the
zone it 1 starts fRQRefMBlgrollls mﬁ{édeo%%hplag)a?i?y ha Sones, the start logical
sector number for each zone depends on the number of defects.
Particularly, when a spare area exists at the position in which the group
20 starts, the slipping replacement must be performed backwards, to
thereby complicate calculation in initialization. Particularly, slipping
replacement causes misalignment of the start sector of an ECC block at
a start position of a zone, so that a fragmented ECC block is located at
the zone boundary. When sectors which cannot form an ECC block at a
25 boundary between zones are skipped to prevent the fragmented ECC
blocks of each zone, calculation of the start logical sector number with
respect to each zone becomes more complicated.
That is, FIGS. 2A and 2B show a logical area and a physical area
of a disc in which a plurality of zones form a group, a spare area for
30 slipping replacement is allocated at the group, and the start logical

sector number of each zone is changed. Each zone includes guard



spare area, the start |ogical sector nunber of the next zone is
shifted by i as showm in FIG 2B so that the start |ogical sector
nunber of the zone tl 1 is mi+l. In the next zone (zone #2), when
t he nunber of defects 25 generated fromthe start of the group to
the sane zone (zone #2) is j, the start |ogical sector nunber is
shifted to n-j+1. At this time, i and j mfy further include an
additional spare area for preventing the start position of the ECC
bl ock from m saPiSfhiaiPeatreacinddgheaed grase endenspsae mre 864 dorea touwp

def ecti t Ofa ol I ppi t i ni 30 t whi ch
cannot for m an_ Ealaspted e BRSO b7 B §sh dteinrm s marts 200
| ogi cal sector PO@raed JOOrdeRtd aZaRe airéa,Sé“%&én%%r@é%%iﬁéﬁ%@%b%&?ors,

addi ti onal spare area. Here, the spare area
al | ocated at the&SeraEtiyRY-ti on of a group or the start portion thereof.

When t ' I : Sat.the start portion of group,

reverse st pping replAenEzdhe 363 sBRELAaS AP cRfecstine dated sedior

cal cul ation of mirabst @hichlioaii6adted GRS _sPéHTE? al Qéct‘af"ﬁﬂrrﬁgpgg ?';_%ne
ng réep )

reverse slippi ng repl acement, the slippi acenen ornmed
in reverse and ¥héthesespnd agnepistiots, aid when dimretaré e efoctE Qbcdtagtk,

' ' b bet, ( f h | i ppi
v ch L 9ener bloPLedbeuiar  betueen s ofor Lhe L0 19610
compl 1t es_calgucbicain sach zone g MMEICAI, [4 SaRIaEH Liuor

generally recorded at a portion glrta

the di&c st art suniler is shifiedaraskwiesdpby ahiamesht @ubh® tbatimmidrigea of
t he group, ande&e?e tc:al cuiation is wong, 15the file system cannot be
read due to théForWar¥%EHPfting of the |ogical sector nunber.

Thus, when defects J kAt 0 ' ral .ty of
zones, the start Ioﬁéﬁ?@%ﬁgwnﬁﬂnﬁg% gpb%gégﬁg}fgﬁ]g%fgwﬁ%ﬁb% SO
that the recor dentprainfher zoreps O dkii; it Ioafked lsaties nithblers atCshigbg t he

start 20l ogi cal sEcto nunber for each zone to performnormally
r ecor di ng backwards by i. If there are no defects, as shown in FIG. 2A, the final
15 logical sector number allocated to the zone #0 is m, however, the final

logical sector number allocated to the first zone according to the
number i of defective sectors is m-i.
Thus, in the DVD-RAM standard version 1.0, when the size of a
user area allocated to the first zone is m sectors, the start logicat sector
20 number of the zone #1 starts from m+1, but when each zone has no
spare area, the start logical sector number of the next zone is shifted by
I as shown in FIG. 2B so that the start logical sector number of the zone
#1is m-i+1.
In the next zone (zone #2), when the number of defects
25 generated from the start of the group to the same zone (zone #2)isj,
the start logical sector number is shifted to n-j+1. At this time, i and j
may further include an additional spare area for preventing the start
position of the ECC block from misaligning at each boundary between
each zone due to a defective sector, i.e., for skipping the remaining

30 sectors which cannot form an ECC block af the end of each zone.



and/ or reproduction of a disc. Meanwhile, in order to read the disc
in a a reproducing only apparatus such as DVD- ROM r epr oduci ng
apparatus and/or a DVD player, the start |ogical sector nunbers for
each zone of the disc nust be read, so that the size of the firmware
of 25the reproducing apparatus is increas d. FI GS. 3A and 3B
show t he case of change of the start | ogi sector nunber of a zone

when a conplica r e sect or nunber is wongly cal cul ated
ina predeterml—@gs Stéétsf%%g FSC@F Pgrber forraghganeds shiftadovatikngrds
and/ or repr oducbylmeamf@,w% p@fe grespftware bug 30of a firmware. Wien
the cal cul ation of the |ogi cal start positions of zones is

conpli cated, and thds!emlwamrecmeaQMhﬁaybérg][obmutalthégﬁggo n ofd
zones is vvrongtéljé B\ﬁﬁrtedg%lé{rﬁ t ortl on due to errors of software
of a microconputer %, P@ #ieef-alYheast therspere area 204 isoallociate
appar & us, a naoithps f ca [ ea
cglrorespondl ng to a Sﬁf?ﬂ?f‘éﬁﬁgbﬁf@rgi&% S[“hgﬁggrgﬁagpnﬁngg B@rfqrmed

file in a 5zonevhigh kpmpticatesical@latiornepthbeta®hgical sec oﬁﬁuﬁ{b‘é
FIG 3B, a zone 303 where IOﬂl cal sector nunbers over ap, a zone 4

where the | ogi &esdat/éve @Pm%ramwemirtr@ dippingA@hladearent fhe

I I ted. |
parti cul ar . gofereRBtdit s 8T HERaaY 08 Wick caopereraan
cannot be easi IECE blouk, hichny JRDBI£t8H @I G SLNdRPY Qé'We'engcff‘i%Baéﬂ%?gﬁe

t he dlg' ve systei? havi n wrong cal cul ati on, wong positions ma
recorded or a & PWEQW @8@@?8&@%6@@“@@1@‘1&% fimel peﬂxﬂ)nChfehéQoMeong

cal cul ation of Wi éérﬁgféfétggbﬁféhia?@ﬁt or nunber. Wien the file is

abnormal |y recorded corded di sc 15is recorded and/ or

reproduced wrongly Au‘soawnmnrthé meegpsrtémrlg g@ﬂ@q‘aﬂg r%é@ﬁd%g‘é‘r%'eag%rgl g

apparatus, or a nor | y. recorded disc is nmana
and/ or reprodu§ g%p&@&ta%e@tﬁf aHmeRr ohibesdise staktsgﬂ”leaépeﬁe(atr@a isnurber

part i curar, v E‘%'ﬁ R g} 1, o ol Afindrcdato Lo P ledatien iswiongar
20podotion of ?Tf”'%ﬁ??ﬁoﬁ*%@l“ﬁ%eﬁggﬁﬁqﬁéi?@@% il
where the fil eSQSiSE BWTBERNOt be read.

Thus, when defects are managed in the group forming a plurality

of zones, the start logical sector number for each zone is changed so

that the recording and/or reproducing apparatus must calculate the start
20 logical sector number for each zone to perform normally recording

and/or reproduction of a disc. Meanwhile, in order to read the disc in a

a reproducing only apparatus such as DVD-ROM reproducing

apparatus andfor a DVD player, the start logical sector numbers for

each zone of the disc must be read, so that the size of the firmware of
25 the reproducing apparatus is increased.

FIGS. 3A and 3B show the case of change of the start logical
sector number of a zone when a complicated start logical sector number
is wrongly calculated in a predetermined portion due to errors in
designing a recording and/or reproducing apparatus or a software bug

30 of a firmware. When the calculation of the logical start positions of

zones is complicated, and thus calculation of the start logical sector of




To solve the above problem when the start |ogical sector nunbers for
each zone are determ ned after slipping replacenent on
25initialization or reinitialization, the start |ogical sector
nunbers for each zone are stored in a disc definition structure (DDS)
area of the defect managenent area. That is, as shown in FIG 4A the
start |ogical sector nunbers for each zon®lare recorded in the DDS
area using a recording itemof 4 bytes. Here, RBP shows a relative
byte position, &MESEMWIONGONSgrredetarained poticheius th@rrdds of sofesarfa o a

d 256t h ition.f the DDS ar be allocated in unit
of 4 bytes, as MorasaRpEr Ui ebiforsaiBleRod W s civadeare of the

DDS where the stpparatiegiacsdrmiepbsitioR WHFRGS 38k idfiTarg4Ch zone
are stored, where the start Iogi cal sector nungqee%)ks‘ﬁ)gsrléeé?raerg%rded in 24

bits and the refRIFPRRRGdING o apesitionaf G, AW the bgitiat aremofthiadie irhe
start Ekogical s n rs 4-Qr eagh e are recorded is read or
W i tte% in anot%&ﬁgtmmg Sgﬂdmﬁ?eeégg‘duci ng apparatus, the
fol | ow ng oper ati onsagasols ipPelEonpes - f '

_ B4 70ne 303 t %{f‘g@%@%%lc[}%ru%éfs

apparatus requires no calculation of the star sec
nunbers. This ievesEPaasnerid4 eberedthedogicd! sactduanbardy eirogg aRmagehe!s

records data ors[g{e basj,s ,of. tEe ve/ron&rug%a_rt | ogi cal sector nunber
even though t hes &t WPEre B legicaksegtar n eis Nob slepigaatadh mayeb®DS ar ea
is wong, and tduperhfad. NA gqggﬁ ¢ . ta on
the basis of the stror ed sltggrt %G?'gg‘?éégglt%gra @E’%ﬁé%‘ﬁ%wyﬁgi @Jt
secur 88t to readngaiCd mmnotrbef@&élydmmwbyhﬂy&bﬁéépd@i@?i‘@pﬂbd@@iﬁbor

a

nunber recorded jn_the area W thout conplicated cal cul ati on and
regar dl ess of %‘Oc?ﬁéatb'ﬁi ?’5&5{9‘%‘3 gystemdhaving wrongyealaylatier twiongunber

recorded i n ¢ hpoRRarAI Ay bRk AS RS A ABBEAI AT e 1O

algorithmfor calculating the conplicate br‘?unber

to thereby sinpgeadguete wrongwaltoelatRodfahe isgart logidahsedtePrasiBei.ng only
|l owchart of FIG 5, the start | ogical

apparatus, as shown,jn the f
sector nunber for e&!ﬁeﬁ%F"&’ﬁﬁ@ﬂof"ﬂa'ﬂw@mcﬁﬁédawrm@cefﬂmﬂf)isc

and A LS o EBRRAIER SRR RebbBEERrAGY fn b ABHAEH roRBRESG RS 1O

reproducing apparatus, or a normally recorded disc is managed in a
recording and/or reproducing apparatus in which the start logical sector
number is wrongly calculated, the file may be wrongly read and written,
In particular, when the defect management area is allocated to the start

20 position of the group, slipping replacement is performed in reverse so
that the first position of the logical sector number may be wrong, where
the file system cannot be read.

To solve the above problem, when the start logical sector

numbers for each zone are determined after slipping replacement on

25 initialization or reinitialization, the start logical sector numbers for each
zone are stored in a disc definition structure (DDS) area of the defect
management area. That is, as shown in FIG. 4A, the start logical sector
numbers for each zone are recorded in the DDS area using a recording
item of 4 bytes. Here, RBP shows a relative byte position, and start

30 logical sector numbers for 35 zones from a reserved 256th byte position

of the DDS area can be allocated in unit of 4 bytes, as an example.



Meanwhi | e, when the disc is installed in a recording and

25r eproduci ng apparatus, the start |ogical sector nunber of the DDS
area is read, but the start |ogical sector nunber is calculated on
the basis of PDL information of the defect nanagenent area. If the
recorded information is consistent with qu i nformati on obtained by
cal cul ation, the apparatus perfornms normal recordi ng and

d [ , I4f dat nth
bani o0 tho s 4B A8hote? M S ARARL 81 413 S Xy rlRe i lonival srater
This is becauseurhiserdaifa Iofte ftveeatirsforieSareldoff Wi tt%‘%%@%@@ﬁ s of

a

the start logical sector nunber which is stored in the ea for
each zone. Al s@SCIqr NNk @resecaided i 24 uits randelitei remairihg His araint i |
it is determ nedc i ﬁh information is wong. Thus, information nust

not be recorded on the disc until it is determ ned why 5the start
| ogi csl sector nunbanheh atdisc _dnsmmtﬁéﬁ@@ﬂ%%ibgPée&&dnlﬁaﬂé@%ff e} ' ON
I s perforned. That is, in the recording and reproduci ng

appar atus, as $RB&RTE fegereed inigasbonwritterFirGan@het recosdiagtandagi cal
sect or number tored .in the DDS area is read (S201),
and the start F%@?gﬁﬁé%%rgtfﬁnﬁﬁﬁgﬂowm RerpliohBay beqariimaded on
t he basis of the PDFhetedfdiic ; .

(S202). Then, it is det erpm' ne!jr@v]\%ﬁe]%ﬁg §¥ gggt ur‘t iog?@gglgggﬁgﬁwe

nunbers read i Rlast logicad seeloe nunnbats. cEiistis bebauss trd recogiingbng/eet or
nuanlbs cal cul normal data read

in . step 202 (S203),. and if so,.
and Wite oper%ﬁ?gﬂgaggépﬁéFq gr gﬁﬁ?ra%gélﬂ on the Rasis of te wigng statt t hat
t he di sc has amgifd] @ecids ni @EQL‘H | e _basi s
of the start Iogﬁcal gectdg?{%%g?ﬁst etcﬁ!eﬁsﬁgﬁﬁggiﬁ%ﬁaeggog} 6), and
no data i s recEc@Ededn thedDdBsreait wortd)@nerthos the raprealicag Bilya

0 B e RS Tl s st
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star 15 ogi cal logizabseoionbembenrem dathienthieheD Starea dwithéu osRiglieatads

| nconsi stent contaspon %n&?egardless of wrong calculation of the start logical sector
number recorded in the DDS area. Thus, the reproducing apparatus
requires no algorithm for calculating the complicated start logical sector
number to thereby simpilify the firmware.

20 That is, in the reproducing only apparatus, as shown in the
flowchart of FIG. 5, the start logical sector number for each zone stored
in the DDS area is read (5101), and data is accessed based on the read
start logical sector number to be produced (S1 02).

Meanwhile, when the disc is installed in a recording and

25 reproducing apparatus, the start logical sector number of the DDS area
is read, but the start logical sector number is calculated on the basis of
PDL information of the defect management area. If the recorded
information is consistent with the information obtained by calculation,
the apparatus performs normal recording and reproduction, and if nof,

30 the apparatus only reads data on the basis of the start logical sector

information recorded on the disc. This is because the data of the disc is




25t he cal cul ated start position information for each zone, damage of
data due to errors of calculation of the start |ogical sector nunber
generated by recordi ng and reproduci ng apparatuses which are
different fromeach other, using the stored start position
information for each zone, is mnimzed @fd stability of the recorded
data is increased 13 What is clained i 1. A recording and/or

r epr oduci ng ap cord - roduce data to and/or from

zones of a rec |ng n@gh%ﬁas\ﬁquﬁﬂ @8@@6??@‘3%@?@@{ whidhng stoegshr e

area for def eci‘n themYs R eh fh0sach ﬂfr%JpAibQCi]t *&dﬁﬁr@stm%tg Ef%%%of the
e

zones with the spare area being at an en grou ppar at us
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sector nunber; and a controller to performde nadB
using the spar@“@ﬂé&pﬁﬁofmpﬂace a defective area in the zones of the
group to manage defgcts_at ?r OUH | eve| wherein, for each of

the plurality of zo 'S't'Héh% erarding fnkliiepeqeiiciing appasatus; esshawd inn
the start PoSitheMBWERBRIGTHIGOB, i dhhTGHiER soci b G SRL A G OF

reproduci ng apparatus to record a Qﬂefrom
zones of a rederédrg thediDSarea tﬁTebb%SEBtpéddfﬂ@e%fé@lé&%éagra spare

area, & or defect t for a rou including a plurality of the
f g P
zontaa1s with the 2 %?%&‘ BN 6d Clé{ﬁ a8 e hasds gf thepPDL Irm‘oapqitmmt us
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recor di ng medlotﬂme ?e]ﬂeélcfn aﬁgb{egﬁlggeg eg“ﬁnog\ﬁl/ Iﬁéﬁt' %d%‘semnﬁam%eﬂtﬁer
i nformation fdne e@nrh!ogfcai bectoonembefs ida@ ifseP201 Bfe ﬁfef?‘ﬁz&al%%hé' on

i nformation In&gﬁ@; cga each zone, a corresponding start | ogical
sector nunber s gl lsec r EGATaeh P@ﬁuﬁéﬁ%@rﬁthMdﬁéﬁﬁ) ramlafysore nt

usi ng the spa tive are n_t ones of the
group to managgrrﬁé@%;}egt&%Igaélr%c')tgp%l%@g Saa{ﬁtﬁ’eg%@@?g (ggohﬁel agt ey
accessing fi rﬁictﬂmtaheehsn’hlmian Rr@r {9 Fdrieag ShS) "tPaté‘Pé“ﬁ% d' ng
to a first OnEp &t{hﬁ start |ogical sector nunber's recorded |n

read start po the, sBIrhiegicah seetrunumbes storag meﬂnerﬁlDSaireaf(S@@ﬂi)

according to 3 aRSshEls Kdfied B iBotli e Sat sestedBimaning

recorded in tlwl (820F)start position information. 14 Abstract of the
Di scl osure RECORDI NG MEDI UM FOR STORI NG START PGSI TI ON | NFORVATI ON
FOR EACH ZONE AND NEFRegsileshaimyetnevstapnmgicaiss e¢EoT REMbBIFORVATI ON

20 correspanding to the start position information for each zone is stored in
the defect management area so that the reproducing only apparatus
requires no algorithm to calculate the complicated start logical sector
number.

Also, when the stored information is inconsistent correspond to

25 the calculated start position information for each zone, damage of data
due to errors of calculation of the start logical sector number generated
by recording and reproducing apparatuses which are different from each
other, using the stored start position information for each zZone, Is

minimized and stability of the recorded data is increased.
30




A recording mediumfor storing start position information for each
zone and a nmethod for managi ng data using the information are
disclosed. In a disc having a plurality of zones which forma group,
and a spare area which is allocated at the start portion or the end
portion of the group for replacing defects, when start |ogical sector
nunbers of 10each zone are changed by slipping replacenent during
initializgldh Qiidhedinitialization, the information is stored in the
def ect managenent area to thereby increase the conpatibility of the
medium In particular, by the method for nmanaging data using

I nformatiion stored.n a pefect managenent area, gen ratlo% of errors

is prevented fnPELHENGISY ri%r\%hi‘ct"?%\. PRAEYS & f9qarde eregrodycesfsiaite o

posi ti onamf/oEfrdneabmet 6COFeddinfgi rhelivdi] With AE fecoRMEAHAYmWAPIAE a spare area

cal cul ati,on ?f the start |ogical sector nunbers for each Zone. FIG

4a for defect management for a group including a plurality of the zones with the spare area
being at an end of the group, the apparatus comprising:

a pickup unit to read an information area of the recording medium, the
information area having start position information for each of the zones of the group, the
start position information including, for each zone, a corresponding start logical sector
number; and

a controller to perform defect management using the spare area to replace a
defective area in the zones of the group to manage defects at a group level,

wherein, for each of the plurality of zones, the start logical sector number

recorded in the start position information is different.

2, A recording and/or reproducing apparatus to record and/or reproduce data to
and/or from zones of a recording medium, with the recording medium having a spare area
for defect management for a group including a plurality of the zones with the spare area
being at an end of the group, the apparatus comprising:

a pickup unit to read an information area of the recording medium, the
information area having start position information for each of the zones of the group, the
start position information including, for each zone, a corresponding start logical sector
number; and

a controller to perform defect management using the spare area to replace a
defective area in the zones of the group to manage defects at a group level, and accessing
the data by accessing first data recorded in a first one of the zones according to a first one
of the start logical sector numbers recorded in the read start position information, and
accessing second data from a second one of the zones other than the first one of the zones
according to a second one of the start logical sector numbers recorded in the read start

position information.




