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1 RECORDI NG MEDI UM FOR STORI NG START POCsI Tl ON

| NFORMATI ON FOR EACH ZONE AND METHOD FOR MANAG NG
DATA USI NG THE | NFORMATI ON 5 BACKGROUND OF THE
INVENTION 1. Field of the Invention The present
invention relates to the field of optical recording
medi a, and nore particularly, tgo a disc for storing
information of start positions for each zone after

initializagd ATl A | ' recordi ng

o um vl SE RN UBILM FER b3ordua ST akk EGSTEQN

of a INFORMAIIORGF ' M@':I?Pé

nmet hod for nanagi ngega?%gudzslonNgxy?e in or?ra’??%MRg.aG'NG

Descri ption of theDRIAUSINGI THE INFORMATIOMI ded into

zones so that inexactness of recording due 15 to a

change in speed of a spindle and deterioration of a

search speed, which occur in a constant |inear

velocity (CLV) nethod are suppressed, and a zoned

constant linear velocity (ZLCV) nethod is used to

obtain a higher recording density than that obtained

by a constant angBA&KGRQUND OF THE e hOIN

recof dabl g; it abl e di sc managed by a

pred?a'ter mplﬁegadgmrr{eet'hg%w%? managi ng defects nmay have a

def ect i veThe gagsemtiirniention reRtesig) @etirid bf‘bﬁgﬂéﬁl Irécorging
I a .

certification process, when the disc is In I ze

In HPEE and mareRRticWarydpe disc fphstorioglinfeenation of start
- indjcat i cal. position.on the, di
g Hosaiey tor e BohB el INEERiaR G spind igBsim of the

nmanagcagling hddtubywhichi Ha éﬁ%&%re%rf@r aefeet ﬁ'fa‘?ullaéement of a
managed. Logical sector nunbers are sequential Py

gi véliouB feraed af amiurakiyad@apes.aard taea iyethad fod reanaging data

SYSt R Hc% f?\'?&ﬂ’?at@hher t han areas which are not used
for recording afile, such as a lead-in area or a

guardl ar ddesmiptiadjoftid Reldié@ Ashange of speed at a
boundary between zones, and an area where defects are

2 gener 4 8¢ indpvided indo zenes se thalinexatitsessanfdecording due
r ePRQAUG L iRBPeRE of i%Pindle and deterioration of a search speed,
which oceur 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.
A recordable and/or 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
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
afile, 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
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usi ng | ogi cal sector nunbers according to the file
system and a recording and/or reproduci ng apparatus
receives a logical sector nunber fromthe file system
as a position to be recorded and/or 5 reproduced, and
then searches for a physical sector nunber
corresponding to the | ogical sector nunber to perform
recordi ng and/ or reproduction.2Wen a reproduci ng
apparatus makes an error in calculation of the

| ogi G@nesdietop e ibeacorded onia dist andaepratkedriram the disc

hysi h he fjl b
Fena Bid ool 4ot rBiirs Sechia lq e iy ooy | o
over Ireparding andifoe ré;ﬁ@dﬁdﬁ@ i Ratud FebBRbs %Wﬁ%i}gﬁﬁeﬁt\?r_ro

recorded data is spoile MVARY OF THE |
sol veumRer i éhe filshsystem asta pesition dbjpeaecoidedrend/or

it o TEbrotBobd A e A BN HitSs Sy <eel sl et
get hedrresposdingtektthé tyicASeeRPRIniYr tS%@Ho?@r}Ec d/or

zoned constant linear velocity or a zoned cons
angul@Rrogectien.ty, and information on the start

position gf ch zong is stored after initialization
or reinit ?\Afﬂ?@gtr FB "?%@pf?%f@g-ﬁi“ﬁbeﬁéﬂi%’ﬁr Whicalgulation of
f or mhealogicatBebop Mufhbef il e & tdosr@bd PR DRy LI Aordy

spare area for defect management.
obj e@tdagodhat the file esanot bavead bpanbtheprepiodieicing apparatus.

met hed. f naqi dat.a,on the basis of the start

pOSi ?\%8 h ﬂf%ﬁ%r%&’%ﬁ W'iﬁ theesordstedatac ¢ daat REaviors recorded

di scda@qsrgbai@a_ze damage of data due to errors in

cal culation of the start |ogical sector nunber

generated by 25 recordi ng and/ or reproducing

apparatuses which gre different from each other and

ensure stable record R QR THEMVENTHINGf  dat a.

Accor di ngty solv@ thelisRVe i< Stlis QP |

provi ded a recording ne irgﬁecosrr‘r%r’ls%@d&ﬂ%da&fgﬁ%&aésl%{@

olf zlamelstmmtf’cnpmdet fa recordig médﬂmwg\icrv\imﬁﬁﬂéd 8 a plurality

pluralit zon rma, group, and a spare area 3

f or ‘?aflé’ﬂ'ééiq?%'ga Hé%?é%? &ffwff&f@%hswaeg far pachzere suehias a

st ardoreesddnd | ' ' tored.in

> prene er_,msgééhcf l@%&ﬁp@%ft?%rtaoion%%n@% drduir Vefiity "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
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
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
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To achi eve the second object, there is provided a

met hod for nanaging data for a reproducing only
apparatus in which a plurality of 5 zones forma
group to manage defects of the disc, a spare area for
replacing defects for the group is allocated, and
start position information for each zone is stored in
a predeternined area, conprisin® the steps of.
readifn? start position information, which is stored in
the OF ERIREING dRfacts ferther gioupss llecated, and strtessiiory

e i | sl i o
ot oo 38t 8alh zafle Ie SioréE . pidetBTained Arearo
achi eve t HEo aehiend thdiseebnd bBRIE thérqu?;‘fbﬁagg% fﬂs{é\%%r

for rrarﬁléaggi ng data for a recording and'reproducin
apparB2URJING data dRr & repragtusing gnigfapparatss fio witictea plupsity of

to maRa C f the dis a spare . area for

repl aci %S’ fgﬁ gcél‘?ugftom%nagqeo@l efts &It‘:'%é’éﬁ%@, spangl afesefor

st ar treplaciresdéficets f | l.s..stored

in a_p?egg?ér m nedﬂogﬁg,gmd oﬁp%@é?%gcgnéggﬁgbé&g%ﬁ

r eadilf§MMALOR ferreaghuzind isrstoreidinrmpredetdratinedakea, £8hprising
whi cly. i ored in the defect managenent area;

cal ¢ Bfﬁéas Fér% éfﬁgea(ﬂ?%ﬁ%‘g%?'f"?% fPfPW%QﬂthWfb@h fsostoeealcin the
zone étb i f £ P lRR e ' i,nf or mation:.
Znd Eﬁ“‘? o e are, foh R 2or A bseelbe SRl i Bags of
r eadRq E9ad plast pasition mfemraticncand m;jrd@mig? e becddiBd data.
calculateﬁ-%ge r. t sition information. Al'so, the

met hod f uf PHE KeoNgiohieds theeayin g viredha orethdkfor
basi f §tato i j ion stored i.n th

pr edetag]frar% itgg ar egaq\%ﬁégﬁlﬁghgftﬁ%&ﬁgpéﬁg paretugin which a

i nf oPlglityof izenas formtea graw td mahbﬁ@@fé‘dﬂé of 8 dide aspare

st ar ole It o i ng(?rrmti qon. BRI EF DESCRIPTION OF T

DRA! [P'FGIILAEBFIS Af ithe graumiis alipsatesy esddhe stast

pr esgogitib YiifBErh&tion ! Le Dy

Gescri b ng in detal r&rpérag Zonets Sirkd i Beredetanbinggtarea,

wi t hCQrap@singdie istepshaf: paddind tib starvaxatfor! Mfaton fr each

FI G%‘hﬁ?p@m%ht he rel atjonship between the

one- IFhLA Stored, it hedebectmanggeraentaarse; talculagng tiee

si zestaft ddarideM , ' .0.and the

start | ogi c!al_ 'ﬁﬂ ertﬂcﬁr ng{a:ﬁn %%rﬁ%éh?ﬂe asis of primary defect
list information; and performing reading and writing of data when the
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

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:




10

15

20

25

30

FIG 2 shows a change of the start |ogical sector
nunber of each 5 zone caused by slipping replacenent
in the disc, which has a group forned of a plurality
of zones, to aid understanding of the present

~invention; FIG 3 shows a change of the starting

position of data is recorded by the m scal cul ated
| ogi cal sector nunber in the stducture of the disc of
10 FIG 2; FIG 4 shows an exanple of the structure of
a tabl e whilGh1 shostsuithesrelatforshia betwveen théenstdifriensional
position for ft%ﬁCh zga,e in a defect nmanagenent area

accorPflyre §f edurisaldissihaving fha gae ofthe DYDrBAM standard
fl f ' . 0of ent 15
et g o 120 B e St et A e BB 2858 i ng 't

the presefiG. 2shenisi @chaagel of tHe stértilsgigall deeMRihb&r of each
an enbodi nent Bf dat a nanagenent nethod for a
e a;pﬁ%

r ecofaMAG3HR BN feplagamaenttn theadiser whish has a geoup

Evachy N Pl ! ekl gl bl g v hlasent

r ecoirv@btienand/ or rewitable disc, slipping
r epl acemsELG for skipping defects w thout providing
| ogi cal sE¥Po? ShAWSE ehange akthesttarting positiomsefdiataiis recorded

def ' f d. .
i ¢ e BB bolBR UMRRE I P rusgnaaftip cisc of
for FEplZcing error correction code (ECC) bl ocks of an

erroneous_zone with normal blocks in a spare area, and
i s used fblG. 4ehews an exanapigaf yhelstrectuss ofye tablatveich

o RS iBfoninafiof el ak paRitioR 1oF Belf zed i A gegc
r epr mdnagemens aeRfadesdiry @ahe Préserit %Wﬂti\%ﬂ- a | ogi cal

30 sector_nunber is provided to a sector i

ich is
det er ni nekilQ-o isea Howgbad of ianeerdbedimgnbota datd mzaigement

G o tor eRBREk IR B Firkr s et o Henbrmert

I's pinogntietl arldd a sector next to the defective sector,
that is, data is recorded or
FIG. 6 is a flowchart of an embodiment of a data management

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

DESCRIPTION OF THE PREFERRED EMBODIMENTS

In order to 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
replacément 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

sector number is provided to a sector which is determined to be
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reproduced by skipping a sector where a defect is

generated during 5 recording or reproduction. Here, an

actual physical sector nunber is shifted by the

sect or nunber desi gnated by skipping the defective

sector. Such a shifting-backwards phenonenon is sol ved

by using the sane nunber of sectors in a spare area

| ocated at the end portion of a5 recording area (a

group or a zone) as the nunber of defects in the 10

r ecor defegtive daringeceertificatiaroprobess fir dhépatingaitFects B a disc

positign ﬂ{ a def.eﬁtg.ve sector repl aced by slipping

r epl 2¥ERRAC PSSP dUbRkaR lgrepdhe jagica! seatdrmumbsriisraravided

def e [ [ t a t,area DIVA

on aqgi igéétgf ﬁ?ﬁ? trc]) gt H(ra Eeapﬁq %f’:té%r}esn c aﬁ%ggl Bjea?% é%ﬁecfgﬁqeaaor

def eceprrduded Isy skippueresetterwherd 8 defélitss goheRfeM8uring
or

used. V\he(ﬁ a defective portion is disregarded
ski pgEFOTUNG Ob FERTRALEYON. s Herg, rasvactual phsical isectas giuoder is

ol SifBy the Beclh hEEr Sidnafitg By s&BPHHh e defagtive
repl seetEntSuch ashiftiigbadielaispHsivficidtis SNddBy USiRg the

of the disc, in which an ECC bl ock including a
def e EAMRNYMDSE Of §RCIOES e BpaSANeR lacated@t the ekd portion of a

ot odPESrdiri AraiPR Groipih-o 20 A PR b o deretsdn the
pr esqetdeihg ardze Aessrtitectoitie 3paeReagsHs/ éﬁ%@%ﬁ@lﬁé :r??ta

(SDL), in a defect nmanagenment area on a
| i ne&lefediveasterrepias slipping teplacesentds presdrisbcidrty be

is n ' r: [ .there is a defect,
be ¢ necBediin Siritlory BBt (#BET sl d ek indhagemient area
di sc¢DMA)uus distnd real data for a defective ECC

bl ock exists in a spare area. Meanwhile, a digital
versat i | e IPRING raptRnanerd essnatbe uged BvTa dBRId which is

inao. RAM st and [ 1.0 includ
2000 BEBRatbd vl TR Mt ee Whehia dfrekiiva pariors
di : . COb a0t s That
SDar IsAeGadcH ST kiR ARG is iftr5aGCed S the [iBfcal

ar ea Sfl@r AUpREsingawhighemeans et slipping rdplacement violates file
hysi cal area

| ' 6, Wh f th
o StReif e, Tl def Aidafemands usadPrielestadnarated

a guauAngues offhe ise! M WRIRHEIN EEL! MoK [t%fifg a defective
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,
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
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,
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That is, reference nunerals 101, 102, 103, 104 and 105
denote a user area, a spare area, a guard area,
defective sectors and a spare area 5 replaced by
slipping replacenent, respectively. The guard area 103
Is a buffering area for preventing driving from
becom ng unstable due to the differences in rotation
speed between zones, and is all 8cated at the start

and EQF end positions of each zone. In a conventiona
met hds'8 reaﬁgliﬁ’@ier@’ thefrbysical arep inclides algudrdrared, afiser

cacn 2 g7 ot RGO SletiEagottidh S fenyentally arranged

managere ¥, réfepence’hamerdisGo1, 40B 4t
shi fting- backwar ds phenonenon in’' m\é@ aé}faoécu)%gﬁnme auser

se clt gfea, fuPRRIe areasfaiguasd drea kaefectvelsectdrs Epidng sparedarea
e SRR by SRE Bl rep St e pe e hor ThS cher gremiios i
sect erbuteripgrareadsr pievidning Rﬂf\/ﬁwq@‘frﬁg\ b%fcofrmg% unstable due to

correspondi ng zone and thé star gl ca
nunbéhie differencesdrirotation $pequt eeteieenzones| arvd Ishalldcated at the

bei f d by the f defect h i
oo Yl ey pbSfioRsi asshaanesact or nunbors of

. ; d.
each of tfea@bAvES &mé’tﬁ%ﬁ%?@%ﬁ?&ﬂg?ﬁ&%@{%@?&b is>©

that when data on the disc I's r S

| ogi baMmesleaftame zoneh@rsl 4 sparnateazioafiocatyd 2ethdend of each
separ at el y, qrf;lagl? ed to search for the correspondin

2 oned Qs IR 1simrRages, A seTest MEpRRTDLATG. AlsenFIG.
gr oupBishowdahk SARLIS -b%%k@v%?&s; gg&‘g%/n"i‘gfb eiB. Jnrgﬂﬁ a 3R sector

defects in a group ar mana ST ppi

r epl Beshenis, shiftégpacgwaris e slippitg rapidcdreeRd HEWERSMReen
only wthin a corresponding group. In order to replace
def etRYCHERR? 3fR8MARIGI B neﬁég Bengi thg shiféng phenamenis of a
sl i pp ' ect.ors
g 5884 AEAERF o AU SDFe e URE LB R Sone
usabéred Hecstartdogicabsegtor Aumben opfhelitxt z686 £ B MUNed

qencliiad Being altacigrsopina imber fdsidis 68 Show n s 1A

s TS50 8 S oo B of B e e

si zepretietbeméwddsby a stendarl et e ldakPbAdhé BNAISTEBA the

'S 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
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
in a group must be processed within the same group limits the maximum

size of a defect that can be replaced by slipping replacement.
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greater than the size of a spare area in a
correspondi ng group, a spare area in another group
nmust be used by |inear replacenent. However, when

I i near replacenent is used, defects are nanaged not in
units of 5 sectors but in units of ECC bl ocks, that

is, inunits of 16 sectors. Thuz, a spare area of 16
sectors is required to process One defective sector,

N'so o otamie oL fotects B15d pahiaced Bashmmnadsecement s

‘manageestor thah leasies of Bighafe a Pr{léé‘[c%r??%@@fdﬁg %Eoe%%fspare

the predeterm ned size nust al so
appl PERR INoaRother grauthmdef be used hgdiersanteplataiiehi. 8dWever,

r epl t not be, applied, such as real tine

F ecofHiEng e EklAGement fhdised defecisaye menaged not in units of
uti | s@etorop iGhi i . Vi hes

pr obl ens, tlﬁgpeﬁmsé %%%%sﬂgg%saﬁ%ﬁ%gﬂf@ﬁg °§&h§&cﬁ§ss- Thus,

def edtSpareawd ehi@sgetoupis eoliredrd pedcsdsing @fobiiveector
area is allocated at the start '

d, 15 .
por t VoI TedAgSy i pfisiency ot deteat menagessest Alsthemstandard

I ougiz ' nes, e start
by Sebr e et g el vt
nunbeparefareafof thes prededeininet 3ideymudt¥iBo BeSHRICELR F2

exists at .the position in which the group 20 starts,

t he IPR!|5HtiAGS F@W?‘&‘éb%fﬁfit masagemepbusing iindabeartacarent
to iR [ Lon i.n initialization.
Part(igégﬂogrglléy, S| Ppﬁ%@ag?%%ﬁﬁéﬁwd@guﬁ re#ore,t e

m saeffigieney of afed tidizstiantof editeTs @graBe&CC bl ock at a
start position of a zone, so that a fragnmented ECC

bl ock i s 1d8AvedNase piaklems e isrrappsedaanethedtfor s

whi k. 5. bound

bt na g et S Rnice B dlSisToutled B Hyiageivages and
ECC a sparelseafis atodntaa 2e the slasipcHib f Bfe %@%ggénrgd/&r the end

| ogi,cal sector nunmber wth respect to ea
becélﬂ%’?oﬁme conplicated. That is, FIGS. 2A and 2B

oo 068l FL8 8 P HBb7 5 Bonh e it

2nd The SLart Log ool oo arpedsbn BRFhARpEL ot dgregie P

chaﬁ@é%‘?u'@é)b wherha spaee assexistarad tide position in which the group
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
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
slipping replacement is allocated at the group, and the start logical
sector number of each zone is changed. Each zone includes guard
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area, a user area, and a guard area, and a spare area
204 for a group is allocated at the end portion of

the group. Reference nunmerals 201, 202 and 203 denote

a user area, a guard area and defective sectors,
respectively. 5 Wen a zone 00 (first zone) has no
defects, the | ogical sector nunber which is allocated
as the start |ogical sector nunifer of a zone tt 1

(the second zone) is mtl, and when there are no

def eci'83, BMSCEBERA, andogyigviard eeea, @andrausiare avéa 20uHor d group

zone A Pagrecin4RAD i SFitae Srat Reffievioe dateas 201,

10 nu@oEand 208 tidnots ahaek wredsa Maﬁf‘ar@%ﬁcﬂeﬁ@lﬂ@se &tors,

the nunber of the defective sectors.
showieppettively.26, when the nunber of defective

nunber s arWnefd i 70histzone) Bgs 78 deqthane Tagieatpctor
def eqitBnb@swisiBR alidcdtb&as2fe dth§ I%jié&%ls.e&é)r 'n?uﬁr\tfé"i‘lof a zone
sector nunmber allocated to the zon I'S m however,

t he f#héhe seegnd abnekistror1nanthsvheal thereadrechd defebts, the start
z.on nunber | of defective

i di h
sect pGCALHGTAGREE oFa ik DN, oo st s

1.0, i anea:al |
{1 s SERateliin Bagh 2Bhe Burlffthili2dt, € HeiobRl SEggr
nunb@umdfertis shiftedebatkivasts by sarf amountidquapts tHeQImBECHr the

zonegh?s tno Scﬁrge area, the start |ogical sector
numb EFTHIV %t zone is shifted by i as shown in

FIG 2B s t j r f he
Jone _d 1 TE 21 SRR FIS IS Ina b tg e
t he seotoes irfhedeadrect 8 iLh tgenegisklestcidromunit s Hrashifld
t he gé&%@@to the sane zone (zone 02) is j, the start

| ogi CAFKYBRISRY huiareiase s16i defegts: 8s showm in FAG. 2] the final
ar ca A Rel TRy p2fen B g RS m. bR RS fne
bl oclo .wr@e@t&aiun%rwo@bt&ﬁmhaﬁwéek%n}éoér&gt@ggit% ;i i

zone due to a defective sector,

r emaNHMbgr Bof defective sepliochiscamiot f orm an ECC bl ock at

the end Otl'hﬁgﬁn tﬁg rE)PVD-??AM standard version 1.0, when the size of a
user area allocated to the first zone is m sectors, the start logical sector
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

generated from the start of the group to the same zone (zone #2) is j,
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

sectors which cannot form an ECC block at the end of each zone.
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Thus, the start |ogical sector nunber for each zone is
shifted backwards by the additional spare area. Here,
the spare area 204 nay be allocated at the end portion
of a group or the start portion thereof. Wen the
Spare area 204 is allocated 5 at the start portion of
group, reverse slipping replacenent is perforned,

whi ch conplicates cal cul ation of the start | ogi ca

sect er, for each zone. In reverse slipping

nu?ﬁ)

repl adbeHi® StaRdogicahseetgr nepibes dereeach zonepie shiftattbadkwards

reverb?qh@%ﬁﬁ@haq gggliéw'é,ré%_sect ors which cannot form an
Ichi'sg

ECC bl ock, enerated at a boundary between

zones af t dierehtheldpesticpph 204" RBY 2RRAted™tqhe end portion of a
real |l ocated at the final portion of the zone, which

conplGe 85 thexstah partiom themeed, Vinemtherspare beea 964 éstallacated
t] wh t | ogi cal

Joct gt <L FORIGH ofbrtud Yol ol S PRig Tehlicemiafisss performed,

posi whictedomplitdtes shrulatRey &f BB s‘?ért'iéslfcﬂ lsSBEdr n@?rgneérl?& each

calculation is wong, 15 the file system cannot
readZ80@ 1R reMersedilipging remildcementothe sipirapiepddcement is

o ouBerBHABin 1oV alT e FnaFiin SEcioRuvaia cannabfosa an
7 ecor o i DT IS SERGFARE it 2 BOFERE b8fiedr Ands Hter the
the StiRRingzeplRegneal, ase cealtocatedat tHeofinat poHticrodithbaone,
G s c P PYcated FEBIGURR, o ead the disc in a ‘a -
repr oduci A thenatﬁ@w@s*szeﬁvie ﬁ%r@@ew%f%%’sgmoﬁg

appar atus and/ or a DVD pl ayer,
sect WherRithselogicabsecteanmbenef tife dise sthirts; thalspareecarea is

d h ' f fi f 25 th
" opr BaIPNEE B lbdstft £5ri0n afihe.aioup, mnche calcuitions wrong,
b e CPSRIpCartiA b <R B oot Fting B8 ogical

secterctaiunsber.is wongly calculated in a
predet er m ' in designing a

recor di ngngr ’gﬁ%/"@%r"tr I ?sgﬁpﬁé’aﬁéé% ét@@ gspuR fgpTingErplurality

Pug Aol amgealtin AnEdl £ Bt Pl ifnggoo

t hushatiheutesording endion eeprtoaiutingoapmabtusantsticatdulate the start
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 and/or 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
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
of a firmware. When the calculation of the logical start positions of

zones is complicated, and thus calculation of the start logical sector of
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10 zones is wong in a predeterm ned portion due to
errors of software of a mcroconputer which controls
initialization of the reproducing apparatus, a nornal
position of FIG 3B of the physical area

corresponding to a position of FIG 3A of the | ogical

area of the file in a 5 zone $K, which is 301, may be

302. As shown in FIG 3B, a zont0 303 wher e | ogi cal

sector nunbers overlap, a zone 304 where the | ogical

sect FONRSHIHMIONG lwwgde@rmad)pemol@me\mb@rmm bésoftware of a

gener TR EENFRE sdtrelS pibSTadon sttha b ediing
easi lappbeatug, aMméDpQQHSn%@‘fEIGaQB%?tr?éapﬁgs?ééﬂéré?und

by any correspondi ng reproduci ng appar at
dri véioérﬁpéﬁdlﬁ@\ﬁpr&gpwmnrg of &llGuBAtdf tire logicahgrea of the file in a

ded I 1 ded
Por t POREHSTRE 48 SPE R 3820 ong ol cul ati on of
the st art ALHEM irsPRS.Of dBnét‘EBﬁé-Bog\h\nﬁ{éréWZg%él's%c o?gmumbers

abnormal | y recorded, a wong recor

r ecooyetdapnaizone r3@|4r\mmreddevlogngl sedtor rumiosmislwrong, or a zone
r epr oduci ng appar atus, or a nornally

' eoorads Eﬂ‘ﬁﬁéogfaa'awor RURDSF st designates, iay be

t
bt SEHeIAGaTIw aAlcuTar Poidk 803 08 N dnb¢ Bl igyng,but
wr ongbpe [3@dccanmat heidasiy four’nm bpahy icetie8pondifg ﬁ*e;bﬂaﬁucmg

def ect age p ea |s al located to the start 20
poS |f #PBAr eg'r' H‘E f‘&r%&f? systemdianing wppng ealewiatips, wrong
the P%S??%%ﬁ%‘%?%&é%%ﬁ%o g e RItor Paiiot be

fi | eregcdeentc anong chleulatian. ofThe%tdrt/l%gidé# sé&tey Aumber.
pr obl em en the .start |ogical sector nunbers for

each zone V¥p@n Hig Weds abaoanalés reorgasl, mpdraywrengreserden disc

Fogt BHecBIadahdr RorblliEed Londif i) 8herbdfretbRlihg angror
di screprbdating@pparatus; o £ noRRSy PEcRRded dishes Fh%fn%%bd ina

nmanagenent area. That is, as shown in FIG 4A
st ar eQ%@'ﬁSaﬁ”@@d@@deUﬁmﬂ@P@aﬁws Eavhichdhe starelogical sector

oohdflt b VERGRERAL AT SEHS R B (B hen.
st ar In Bdrticalgir cwhers ¢ gefeBtM2RaGemeht dfeZidnfiBchicdodhe start
reserved 256t h byte position
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
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
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.
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of the DDS area can be allocated in unit of 4 bytes,
as an exanple. 11 FIG 4B denotes the structure of
the DDS where the start |ogical sector nunbers of 4
byte for each zone are stored, where the start |ogica
sector nunbers are recorded in 24 bits and the
remaining bits are reserved. 5 ¥%en a di sc on which
the start |ogical sector nunberg for each zone are

i of A defiBesihe Mol B, ST inebmirystart logical sector
oper aturnbershafy4 bgtepfer batRe8ne Hig ﬁ%?a?ﬂvgg*é;?ig?{léﬁf logical

apparatus requires no calculatio

| ogi SfiClQeRYBPerfAseiesordad & 24 biie aad diee révaaintupbits ae
and/ gg ']\%']d eproduci ng apparatus records data on the
basi s o? thé wong start |ogical sector nunber even

though t heWsten d disedire@hichahb &tan sk
the DDS area is wong, and thus th%egi%elps% uf:le ng orl;‘.ll?cg/reach

appard@N@sAieuecordashisdead comritten inaricthaf recbeding anefdr
Thus, it is securest to

start ' ar . 1L

e ad "a0{EEMe, 3580 Bhus, dS Filcviad eparations maype sierormed.
sect or NuIMges rd; f j i .
conplicated E:aﬁ? gﬁlﬁg? ggﬁwa%%@g&w ﬁc@@g@"g&o h%f{%latlon of the
cal c$tart iegicafsectar rurabers! dgiis & beeiserthefeddieling and/or
recor t he reproduci ng

i n.the DDS . Thus,
appal’ g’? rg)gur&f%%?ﬁ?%@tq%%gpﬂﬁ ‘ygtﬁ'rﬁ’ﬁ e bagie of the wWpngrstart

ld i . reb
P jogisaisbbiimbate rg trbfihhe sSuff Rigicd SbE Hiher
oEI yr %@qréeldtiuf!.he l@@&hmmisiwrﬁgg?a?ﬁ hlﬁl\t@fh?’ fepeddudirg oﬁly
the start Jogical sector number for each zone store
in t %8%&%”3?’&5?#'%85 da erste basis g thristored stastleginadisector

basegduaiberhaHigaf i LGl 43S G rePSHIREL 14 Ml
produced (5102 ' QI{/SE%%FF%&Q\%%%?#%@M& '?Eer:ggg? F%&'aﬂ 7%@8

i n alogicairsgictyy ramib&Tecemieadnthe DB RAs R twithodt Renplidted

| ogi ca]I F%ct orrggunber of the DDS area is read, but

the SPGHRUCHANGIEosEdess ohwrdnrg Calsulationaf she stashlogloal sector
basi gugber R ' ' t ef,ec agenment

o bor B84 3 0B 3o, ¢ L RARB s

t he reduineseato algodtiimiforashitylatiag evd edmphicateli¥eart logical sector
appar at us Pe{f orns norpmal recordi ng and reproduct’ on,

and Wmﬁgf to hereby simplify the firmware.

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 (5S101), and data is accessed based on the read
start logical sector number to be produced (S102).

Meanwhile, when the disc is installed in a recording and
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 not,
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 discis
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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 12
recorded on the basis of the start |ogical sector
nunber which is stored in the DDS area for each zone.
Also, it is securest not to record additional data
until it is determ ned which i n¥%r mation is W ong.

Thus H ‘8 % S}ﬁ nmust not be recorded on the disc

unt i 1°§99ed opdhehaskear theysterttlagicel sactor mghloerd wisiek iorstored
nunb f Si eni. and a

ot o HR(DDBCaEr ich BORES AbE W is 32wkt PR recard

r epr 8dditipng| datpaurdii itsis deterdhiavd which hftﬁ-nfdtﬁmé‘wrén f ! Thus,
FI G . art |ogical sector nunber tor each z

e st
st or rm?q B%%&%re@rded@n(tsems)c urditdt i ldetestmnéd why

I I
o, T8 S8R0 e QBRI EE Be  SnG ode oer
rrana@@trmmls e 02) . Then it is determ ned whet her

the start__|l ogi cal sector nurrbers read in step 201 are
i dent i cal Th@df I8h@ th strecerding aodirepreducingrapdzeaters, as shown in

PSP KT ey
t , stotesl ihGhedoD St
Pﬁf osr med l(5205 Sdégtég I% %ﬂa oﬂ the atéﬂgogﬁa %ector

st ar'ium%@ﬁ @élea§@ Zooe ia gatpetated @ndte ibasishef tREP B Bdormation
h | th

cr'r o e Bt Marididtntd 48R IS 268, Thematip. deiermined whether

descheé ittt RIgivE selchts ritmbdrs!regl %Eteﬁf’éihoéreni#gﬁﬁéql i& the

corresponding to the start position or ma
eacFlHbgica) sackrratimberstdaiculafeeidh sten202 (SPO3RBAG 55D,

t ha roduci n apparatus requires no

oL R SRAATE B faSRBRER rraperoted (S264 deanot, the

sectfast thauheed &SNS En t] S

i nconsi st ent c%?f%g%gnd tos @@nﬁ% S?éé)upg dT% rjglglgro[n the

posiPasisrofithe @mtog}wlfmtwaNmMredanﬁﬁ@ DIIS epdap(S206),
of the start |ogical

due s . of ¢ i 0

sectahira nﬁolrJ r'sé%%rggg IseEBlldhagrends clegredibyiarfixing
app&sci(g8gep).whi ch are different fromeach other,

using the stored start position information for each
zone, i sAs described above, the start logical sector number

corresponding 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
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 zone, is
minimized and stability of the recorded data is increased.




mnimzed and stability of the recorded data is

i ncreased. 30 13 CLAIMS: 1. A recording and/or

reproduci ng apparatus to record and/ or reproduce data

to and/or fromzones of a recording nmedium wth the

recordi ng medi um has a spareldarea for defect

managenent for a group including a plurality of the
CIZMMgE with the spare area being at an end of the

group, the apparatus conprising: a pickup unit

operable to read an information area of the recording-
1.medi Aimcotding andiborepriducing appaatnavd iegordtaddior ppeoddice data to

informati on for each of the zgones of the group, the
ang{og fyom,ganes pba recordipgaeAmm. ivith the recqrdingmedinanhasspareparea

QI . .

fof Qe AR RGN0 CY ErobP i lps £ phekliy Bp HRGoned W GhE spare arca
besrecat@n end obthe growgy thedpparatustdompsisiagt posi ti on

information.js di.fferent; and a controller operable.to

per FHPRROREESPeFAbie G n BYOrEAAR Stone! aeeng i gdnedu, the
inf@RbAGLarda HHRE blaMPoSiti6A infBrrdtonZ8r&Rh OF the Y¥onsd SttRe ERUp, the

manage defects at a group level. 2. The apparatus

start pesitéinrigfarmatomineluinguiereatinzoneea comesponding stavdegiea sector

t dat a .by, acc ' first data recorded.in a first
oolgr ST fop sRE FIRE My o8 o Fg ey syttt
re&drdéd inl th@btealposifieh AfofbkHdAIS difReMi;ded i n the read

start position information; and accessing second data

f r ord eongrelerpesble perfoam defrst menagementipnusingtheispare area to
B Plors e FNRSEARRE 1108 4 0uBe 35080719l bl vl

start position information.

2. The apparatus according to claim 1, wherein the controller accesses 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.




