, €3esxp46$TxJR/ 1 2 0 MAR 2003 RECORDI NG MEDI UM FOR STORI NG START PCSI Tl ON
‘| NFORMVATI ON'FOR EACH ZONE AND METHOD.FOR MANAG NG DATA USI NG THE

| NFOR ND OF THE I NVENTION 1. Field of the Invent4 e

pr esent “ﬂ%ﬂm\m |ates to the field of optical recording nedi%l,quﬁg quyrae
particu Lo a disc for storing informationr of start positions for each
zone after i"ii'fTalization or reinitialization of the 10 recordi ng medi um

whi ch has a spare area for defect managenent of a group forned of a

plurality of zones, RECORBINGMEDIUMFORSTORING STARTPQSITION
information. 2. Description of the Related Art A disc is divided into zones

so that inexact neFQRMAUON FRR BASH ZONE ANDMEEHOR EQR-MANAGINGI ndl e
and deterioration of a search ' i nstant |inear
velocity (CLV) nethod are supﬁ@@g@'wgﬁh;m%%ﬂ nt |linear velocity
(ZLCV) nethod is used to obtain a higher recording density than that

obt ai ned by a constant angul ar velocity (CAV) nethod. 20 A recordable
and/or rewitable disc nanaged by a predeterm ned nethod for nmanagi ng

defects may have a defective area, which can be detected through a
certification process, when the disc is initialized. In order to manage the

def ect s physical sector n“”"ﬂ@KGﬂ_’Q!UﬂEﬁ%EWI@IWZNﬂQN position on the

di sc and | ogi cal sector nunbérs Tor recording and managing a file by a
file system ar €l.sepdriattedfithednegrddn Logi cal sector nunbers are
sequentially given ta.record and reproduce a fil.e a file system in
areas other than area Q/\Hf%“r?”gweﬁﬁgn @&sfthtL?@@!fféf?@'cél f?cf%,a'”guch as a

| ead-in area or . j [ a
boundary bet vveenﬁggﬁzéﬁdgﬁﬁgaélﬁg?gghmgré;&(ﬁ%ﬁcﬁgﬁgggnfeFm§ g ﬁJAgaEtOOB 2
generated. A fi |mositionssiooeded zone aftdr gitializatior jor odind@atizatiomof the di sc usi ng
| ogi cal sector nunbers accgrding, the file syste and a recordi ng and/ or
reprodm! ng appeﬁeﬁf’ﬂéngM'%swg'cﬁ‘g&lsc%wgr@c@r@?fﬁb fect mapsgementof 8 system
as a position “q]rBﬁgrfGﬁﬁécE’EﬂagﬂlLﬂé o?zbﬁ@%,%ﬁda n?élﬂo&?&%éﬁﬁ%iﬁ@%@téor a
physi cal sector hunber corresponding to the | ogical sector nunbe 0
perform recor di ngsiag theoinforematiatuct i on. When a reproduci ng appar at us nakes

an error in calculatign of the logical sector nunber, the file is recorded
in a physically i:lron %ﬁrmi@a,oféegh%teaﬁ@fi fe cannot be read by anot her

e b

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 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

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
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SUMVARY OF THE | NVENTI ON To sol ve the above problens, it is an object of
“the present 15 invention to provide a recording nmediumwhich is divided
into a plurality of zones by a method for controlling the speed éO[L 02
zone such as a zoned constant |inear velocity or a zoned constan m 003
velocity, and information on the start position of each zone is stored
after initialization or reinitialization o2 the recording medi um which
forms a group froma 20 plurality of zones and has a spare area for defect
managenment . |1t igerenatedeA MdjiasdoréedbntdéispaRaaBprddliced ftom thedigeovi de a
met hod for managing data on the basis of the start position information of
each zone recor NG IPYiGA sertas numbas screEinglthgdilosysterm andedt o errors in
cal cul ation of t : i o) r tied: ecordi ng
and/ or reproducirggo'glﬁo %g @gés&mﬁgﬁbaépﬂggsésgﬁpg%rgolﬁglggrc/%&g?%er and

ensure stabl e raumiserfgoraniké fife syEtemdtisca positibndatbe. reboididcdantgibly, to achieve
the first object, there is provided a recordi ng nmedium conprised of a

plural iy of zorf€Broducsdgand themeerighes &area PRYSIGRISESIar nUede. urality of
zones forma gr . ' def ects
for the group i ?@ﬁ%@gg@gﬁ thg l@lgéltseé%%ri t%ﬁgﬁé@é@?&?&&g&&%k&@% Fzone is
stored in a predepriductied. area. To achi eve the second object, there is

provi ded a met hod for managing data for a reproducing only apparatus in
which a plurality of Wheperepredusiag gpparatus makesed efevrdotcal@dationeotii sc, a

spare area for rgplaci e qr s .all start
position infor n&ﬁ?é@’?@%‘%ﬁrﬂﬁﬁtﬁ%@ﬁ@ ﬂ@dgég&ﬁﬁeé '@P@g&?&%ﬂyﬁgﬂﬁr ea,
conprifd ng the sdre@ssdttiattiegflie'carfiictbe readibyl arbthér brddoiiy appariiug.s
stored in the predeterm ned area, for each zone; and accessing data on the
basi s of 10 t he Alsadhetfile ovedaps wish theregarded diatanse thappsyiiisgcoried
accessed dat a. Tfatg?%ﬁ%ife he second object, there is provided a nethod for
managi ng data fo ‘'ng and reproduci ng apparatus in which a
plurality of zones fornms a group to nanage defects of the disc, a spare
area for replacing defects of the group is allocated, and the start 15
position information for each >QIIVIAR [INVENFION-t er ni ned ar ea,

.’Al :.Illg
conprising the steps : j t t.art LLi i r i for each
Zone. whi'ch i's st or ed ¢ oVREaPeky Braas RIS hioBkct B RSB (he ot art
posi tipg i nfor mahiEtidroto FrevideZ? RcapdingtRediafi whieh i® dividsd inte Bgsttrdlityst
information; and performng reading and witing of data when the 20 read
start position ioffzenegtyshmethoditantcontolling thespead fon eackuzenessuctpasat i on
information. Alsqg, the thod furfher conprises f reading.data,on the
basis of the staﬁ'qne;go%qrﬁa%ﬂ?'inﬁ%?’?rlﬁﬂ%ﬂpgtzﬂ‘%g qoﬁgfaﬁ‘égﬂg‘é%gtvg%%e%?%r ea
when the read Stiﬁfdrm@ﬂéhTdnflﬁeiéﬂérgfnwi‘tibﬁfbﬂe‘écﬁanéd@Btdré@bftbﬂirﬁtﬁwz@ﬁbﬁU| at ed

25 start position information. BRI EF DESCRI PTI ON OF THE DRAW NGS The above
obj ectives and afveinitigjization of the paaesding medivm whishfpims 8 growe frepy @

appar e by descri bing in detai referred e dj ts. thereof with

oo cibe 1ot hPUATERLEPIRAId8E BrrbRke Bred e et BTG 1 shows
the rel ationship bet ieRMaAdIReOot5etlivEEASthe b s&ritlitvarition t8fpravidgrd cal di sc
havi ng the size of the DVD-RAM standard version 1.0 and the start | ogical

nunmber of each zvetnodbGMmanagingata arhibedeasis of the starpositiogiiotarmationor
nunmber of each

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



5 zone caused by slipping replacenment in the disc) which has a group forned
of a plurality of zones, to aid understanding of the present in tjon;

FIG 3 shows a change of the starting position of data is recorggﬁ Mgﬁtﬂm3

m scal cul ated | ogi cal sector nunber in the structure of the disc of 10 FIG
2; FIG 4 shows an exanple of the structure of a table which includes

i nformation on the start position for each3zone in a defect managenent area
according to the present invention; FIG 5 is a flowhart of an enbodi nent

of a data nmanageBerdpladingridiests fortha grem adalidoatednd staraiaititih accor di ng
to the present invention; and FIG 6 is a flowhart of an enbodi nent of a

dat a managenent irfrmeionder eaghezenalisryjorasdinrapiesietrmigedgea.at us accor di ng

order 1o manage det oL ogede dngbiond SRt il SR I Aty oc.
sl i ppi ng repl acafgnaging@ats fop BiregrodicRRf dnlpabpatdtud irwhibhnag ;)Id?éiit?fdf sect or

nunbers to the defects, is used for defects (prinmary defects) generated
upon i tial i zatZAesIPIM IRO@UREO Nanags drfgetsof the giste arfi@re gega faspl aci ng

error correctio r 0 .40 _normal bl ocks
in a spare ar ea%@ﬁ%ﬁéﬁ@?gﬁo@?ﬁ%g@gﬁg a?'é’é%‘%ﬁdgﬁ%@ﬁ%@ ngenerat ed

during use of thafdirtion ThBdadtpzore isPilbf@ ihePpreRIETiNeS arse Eontbriding M ze a
reduction in the recording or reproduction speed due to defects, in wich a
| ogi cal 30 sect dhersiepsef. reaging start gosition infegnationmiwhieh issstoeedimtheed to be

defects of a di SEeqRian s alel fdh Fath darier BblFooBERES e 8 dhF BERRALCT o1
nurberq@s provi dad rkad %téf—*gb@iﬁoﬁwbnﬁgtiémgndieé;ﬁ@ah&mgaﬁéta@beséézﬁaatia.s, dat a
i's recorded or reproduced by skipping a sector where a defect Is generated
during To achieve the second object, there is provided a method for
managing data for a recording and reproducing apparatus in which a
plurality of zones forms a group to manage defects of the disc, a spare
area for replacing defects of the group is allocated, and the start
15 position information for each zone 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:



5 recording or reproduction. Here, an actual physical sector nunber is
shifted by the sector nunber designated by skipping the defective sector.
Such a shifting-backwards phenonenon is solved by using the samaZnﬂlrﬂAﬂ 2003
sectors in a spare area |located at the end portion of a recording area (a
group or a zone) as the nunber of defects in the 10 recordi ng area.
According to the specifications, the posityon of a defective sector

repl aced by slipping replacenent is prescribed to be recorded in a prinmary
defect list (PDL) in malef srdwsHeAGRaRIMshRS BatweaMihe Ynheddifliehiongll | PPI Ng
repl acenent cannot be used for a defect which is 15 generated Ile a disc
is being used. \Wiaicturedeffatypicat digsrhavimg the size of iwe DYD-BAM kigndadd

discontinuity is introduyced .int he .l ggi cal sector _nunbering, which neans
that slipping re\bqrg'é’grrﬂﬁtar\?i tb?a??%’i I?Q'?aqg‘ﬂ/@feer_rﬂ?reﬁpégpn?hus, i near _
repl acenent is used_froer.cteémwa%@ﬁgéw%éigtramagi&ﬁs@étoﬁhem%ﬁsfeaéh whi ch
an ECC bl ock including a defective 20 sector is replaced by an ECC bl ock
existing in a spzne caused thelinpitarepjacementia thefdiss, WhnictB@as bigsoupr epl aced
Pt TS, £ ARl R e A Bl A PRERRERY, Celeet,
is used, |ogicalingggtigh: nunbering is not interrupted. However, when there

is a defect, 25 the positions of sectors on a disc are discontinuous, and
real data for a defedfiG& g@dvhachingsiofthe startingpasitomotdata\isaeotrided, a

digital versatile disc.rand cess, nenor DVD RAM . accor di to the

DD RAM ¢ andar d% e Rl A I5diRa STt thrtiperly G SR ol o8sfng o
user ajga and a pare area which are 30 constant in each zone. That is,
FIGS. 1A and 1 B one-di nensionally show a | ogical area and a physical area
on part of a disc, rdslfedshavyan examplabithedidicturetolreetabewhiobne of t he
physi cal area includes., uard areg, ser_.area, a spare area, and a guard
P oa wihi ch are JGuORsiaerpaton Ghgae sterhaseind) ffadnante narareet 101, 10
103) 104 and 105,,48884/RcAt &8 c%b?@n Fo WS bFasRhEfvedtigyar d area, defective
sectors and a spare area 5 reper ace %y sl'i pping replacement, respectively.
The guard area 103 i sFlI&. Buisfaeflowchart ehah embmdiment ofregdatai managémem beconi ng
unst ab due to the differences in rotation speed between zones, and is

o ocalSd at ¢ hanSihartfon AreprEucH Yo APPSR Bocuaing Brbe TSR
conventional metReghddH: gqanagi ng defects, a group is 10 formed of one zone,
and a spare area is all'ocated at the end of each group. Each group is
managed as def ect narféeiteista thoweharbbfan eRibGdiment aftendatatrhanagement

shi fting- backwards, phenonenon jn which a |ogical sector nupber js shifted
backvar ds by s i'BBIKY PEAITEERTA ANeuEGROEHOMGARPaCaIYS EcsPiRg 1o iexy r anged
in each zone, ttﬁegﬁh{ihl,g,gumenonenon of a 15 logical sector nunber ends at
the spare area of the corresponding zone and the start |ogical sector

Al H

data on the disc is 1f3fldef RFmaRagh Aelecto8h GPlerkial BeofdtiBleaRd/Rr each zone
may not be separately nmanaged to Searc or the correspondi ng zone.
However, the st aewritalyechdc, sippiog neplacement, foaskippingujefestsdethogat ed as

descri bed above. Thus, en defects in a group .are panaged by slipping
repl acement, sl iRIBVIGHG O9IGR! SREtor nimbers, Q’?‘g@??‘ér We‘éﬁegjrﬁ’& %% n a

correspondi ng gr@Hﬂwrt !&e%&ﬁ;gésrféréfeﬂ' weﬂﬁfaﬁiéﬁorg%?%ﬁéﬁ%@héﬂd finear

correspondi ng group using t I ppI N pl acenent, the nufber orf defective
sector35t hat ar aeplacepeaht fiorsteplaring egot bamettion coddECOf blogkdbtanect ors in
a spare area of the correspondiggggroup. Thus, restriction that a | arge

def ect generat _eoer%‘?quazclﬂeo‘%h awoﬁk%@e%%%af%rﬁﬁi and peu ""gr oup
limts the maxi Wﬁkﬁ@a@@@&%@%sf&@{ergm RitidgAsaARetsS! | PP Ng

repl acenent.
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



I f the size of defects to be replaced by slipping replacement is greater
‘than'the size of a spare area in a correspondi ng group, a spare afrtDaMR

anot her group nust be used by |inear replacenent. However, when Ii R 2003
repl acenent is used, defects are nmanaged not in units of 5 sectors but in
units of ECC blocks, that is, in units of 16 sectors. Thus, a spare area of
16 sectors is required to process one defegtive sector, which degrades the
ef ficiency of defect nmanagenent. Al so, a standard size of a spare area for
def ect managemnen r

pr edet er m ned srgzj%ferérﬂg%%gﬁgg ag%é}gﬁ@ag?g‘tggatésn@?g apﬁﬁﬁ?‘g‘gﬁeﬁé\%&[&ga 'SC

def ect managenenwhesitihg discrie amitialkigedh ddenen the: g sbetompmrmtmj rspmmded; real

t di Ther ef f I t f di i
egr aded.  To. Sol (5 FRBGE s BReenERactor, sl Beiita i taabied BF “managi ng
defects in whi ChyghrgHQqedy bf sk ?bl’ﬂbda Qbctdr Wharéthidefedtfis péﬁatéﬂ‘éjuﬁﬁga spar e

area i s aIIocated at the s portion of the group a the end thereof.
Wien a §roup is fenondidgadr rapmdwchbmtyieoe aroa@slal phfsrmle&e&tdrcrmmMr isect or

nunber for each zo nds n th cts. icul.arly, when a
spare area exist §h'§?dmﬁ r(ﬂ‘l’m 3?%g l?r?'”ﬂ) f?&&"'ﬁt he

sl'i ppi ng repl aceggipr. ”Bﬁ&h *éesrﬁl‘ﬁh sﬂd&@am@@&{tﬁenémémf*@w y CRIAY theat e
calculation in initralization. Particularl ppi ng replacenment” causes

m sal i gnment of samestumiverssfsieotorsin arspBECatdelokated at theand partionioba of a

zone, so that a fragnented ECC bl ock is |ocated at 6 the o e, bouypdar When
Sectors which cafsOFdNgarea @ GretmPheizone) as the wamheneydelctiiBdnsones are

Skippeqolo Pr evefdechiifigldrad MARLERifgto esos?&hfﬂe‘ausrrgtthégjr@ubec 4l ation of

t he start | ogi ca sec r nu er Wt to each z ones nore
conpl i cat ed. Thatefestivés&&or Péplaced IESBMV\gaeplagemht wmsambleditmbgsr cal
area of a disc in which a pluralit forma grou are area for
30 slipping repl ERGORESH IN 3 Pé'm%ﬁéiﬁ\éqf?iiﬁtzﬁﬁid feﬁﬁ'@af‘ Qe@?ﬁ f'8%ygi cal
sector nunber of gmg\ oFA'8isks changed. Each zone |ncI udes guard 2 0 MAR

2003 s area, a u rea, and a guard area, and a spare area 204 for a

group is allocated at Strpprngrréptacemeuhcarhndtrbe gsefor aRddfecewhiehrisiner al s 201,
202 and 203 denote a user area, a,guard area and defectijve sectaqrs)

respecflPvely. 5 %@Waée‘%Wﬁ'éeﬁdj‘ﬁ ﬁ%@'ngé‘ﬁ@? Ben @ drieelivesPortinr i$ ogi cal
sector nunber Whjh | &d@b'o‘?%ﬂfp@%ﬁa&s&gﬁ \Ar%g t&r ik intPSidd |ﬁﬁpﬁ@rlogt¢‘g§per of a

zone ~ 1 (the secon Zzone) there are no defe the start
| ogi cal sector nsetter nambaringj whichaneanssthat $lipging replecemedefietdtes ile
generated in each zone during initialization, the start |ogical sector 10

number is shift e8YBaBKMETs s, AReantaniacestrnliis used fer drfrsEraesieraled
defective sector aurrﬁaﬁ%e'o? thé""aﬁghﬁ‘r"Whlbﬁ aﬁ'[f.:%gl Caﬁ:l{/"f?t%ﬂ{c}nl?& rH%@&Fveo‘c

defecti ve sectors I n € zone Is i the sect or” nunbers are
shi f t edobackwar dsedtyr is feplddeeltzy an EOG)btdxekwdstrngaa as$pma dgreaFlTBe 2A, the

final 15 logical sector nunmber all ed to the is m however, the
final Iogical selacstion gifre dﬁﬁepg\f% GC%H%PlﬁPP 36‘#@" EeRigeemagt IS0 t he

nunber i of defe i Jk{b% rmé versi on
1.0, when the si gé%ﬁbéagégr%srglr:ggggllpo ca egd?{}, @%%CB éW&?{i S m&sect ors,
the start |ogi camapegbatent@reanioberdist. Wrmrzmr#épmntenttwmdmﬂgrcam when
each zone has no spare area, the start 8| cal sector number of the next

zone is shifted BYCtPr BYMbRERE i HOF'F‘G"LHB‘? o Howgver Hehen Harejig gidefectsect or
nb th |
Eﬂnbgr 2§f de?eé?gﬁzgoété%@srgté%& rrsodrh %he S arc{&&;&ﬁ n%éﬁgeaﬁg}?a%efésrra?rre zone

(zone #2) is j, HB%O&V@ECd:DwokEéxrﬁsm arspatgThma. i S shr fted ton j+1 At
this tinme, i and J further include an additional spare area

preventing the st art nwhilg, adigitad versetily disk raneem acsass Q}ﬂ"ﬂf@’Ya(PVQich
boundary between h € t Ki ppi ng
t he remai ni ng 30R?@®t 8@&@(\@% @gmﬁﬁgﬁétéﬁd%@eﬁ'g{?k‘l gtm%lwgése%d of each
zone. 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,



2 0,MAR 2003 9 Thus, the start |ogical sector nunber for each zone is

'shi fted backwards by the additional spare area. Here, the spare area 204
may be allocated at the end portion of a group or the start poth%&m

t hereof . When the spare area 204 is allocated 5 at the start pér¥i 2003
group, reverse slipping replacenent is perforned, which conplicates

cal cul ation of the start |ogical sector nugber for each zone. In reverse
slipping replacenent, the slipping replacenent is perforned in reverse and
the remaini ng seghéreSeadh £dheonheipHysioal arediacludlesGkguadi srBai § u@eper at ed at
a boundary between zones after the 10 slipping replacenent, are reall ocated
at the final porare@nadparsaresyged aavan aeapvhichees seauentiallyiasrangfdso, when

the file system4 I r r t p i t ogi cal sector
nunber of tne o CetdsaRgentn SORRIAS G, 1020704 ot HiE 05 RARIC Y Rt
portion of the giredpa spafe hitks, @Aaitaireandéfeciveosdbtorstaid a sphteafast em
cannot be read due to the forward shifting of the |ogical sector nunber.

Thus, when def edeplaned byaslaping replacrments igsrestivelig Thepguardiareg 188 isones,

recording anal ort PP eI e B8 Fddd RohteraRG it BusgB o ca

sector nunber fahecRfféren@seiri AtaRGN SpEedBEMRIdNZaRSOBAH 19 aRdeHted at the
reproduction of a disc. Meanwhile, in order to read the disc in a a

repr oduci ng onl ystapgnddheensieesitenseiea@h\veensor oduci ng apparatus and/or a
DVD pl ayer, the start, | ogical .. () rs for e one_of the disc nust
be rgad?/ so that the Igiazg&})\%n[tlﬁggéﬁp%@?ma%q%@g@gér 3&@”8@5 app:ar at us
is inc{gased. FlfgimedOf dRe Z2ReSaAWaldpfaré apea & allftarifattheldifi ot éddn | ogi cal

sector nunber of a zone when a conplicated start |ogical sector nunber is
wongly cal cul at@eupn Eaghrgroupds manggeg @st defactinanageraentoarea; rAlgeskighi ng a

wen the cal cul a1 SRow tie BB BaRMEGR prRaB iR G Adadipafsedo™ ™

conplicated, andhjihber ieahimbdbadivats bysslipbtgirepREefitnt S owdvePfwhed 0 MAR
2003 10 zones is wong in a predeterm ned portion due to errors of software

of a mi croconputsparefsreds asnarrahged in each zong,itbe sbiftindhphergmedor ohg

, | iti f Fl f th hysj.cal di
fo a PHRT i on orloBical S&Ob Alher PBGS ebPeTRarSarSR M parfFspondiia gHRE 1
whi ch is 301, meyhdheldrt 16gicaNa¥ior Muhibér oftRe rixE2hfe ROsredBRirminadi cal

sector nunbers overlap, a zone 304 where the |ogical sector number is
wrong, or a zonewiitsutkieing affactetidyi tbalnumkeref defedte asishowntindd&i dAat ed, may

be generated. | articular, zones 303 and 305 can easi |y _found, but 10
zone 304 cannot %é@? §£pr“9'9m§al SQCQHQUW%QE%%%] ﬂgt%?«ﬂfpﬁa%@f%g appar at us.
In the drive Syséréﬂbfﬁmiﬂi‘éh ¥y ealafdardWorthaPWheWdatd oR ¥5é Hisis réad, the
recorded or a normally recorded portion cannot be read due to wong

cal cul20i on of tstartdogical sestorcmimbenstfor eadmizene mayerottbeeseparately abnor mal |y
recorded, and a wrong rgci:or deﬂl di&}c? 15 is racor ded and/or reproduced
wongly in a nor'RaNaged 8??{5 8% rcqr(eerﬁpga E]gr?d)nz?ppar atus, or a normally

recorded disc is managefeldr, thd @R 18hRaI S6EOPRUMBEF BCEEHgrowprar at us in
which the start |ogical sector nunbef is wongly calculated, the file may

be wrongly read desigmtedtasrdescribpd@aboval dinusywben detedtefreagrowmatenent area

is allocated to the start 20 positjon of .the grou slipping.replacenent is

perforned in re\/@?‘gég%@[)y ﬁﬁPp'?‘HéePth{“%‘&sﬁqPP r@B'ﬁ%@qorg&?@ﬂlbegector

nunmber y be w iof bl | ve the
2858 it r%r?g%ﬁlﬁ b.&r@%@bﬁﬂh@eﬁgﬂ%ep’goﬁﬁ% rélagé

above probl em ogi cal secto or each zone are
det erm ned aft erdefecismengrateg in@ecwrespomdiiy gnoupiusing tte slippimg

reinitialization, the start |ogical sector nunbers for each zone .are stored
in a disc defi ni"t‘*lpjﬂ?eé‘?‘?’ﬁcﬁ\?r'ﬁf't?ﬂs‘?f cfﬁ?%%t"’@fsq 53@?‘&’? %ﬁ&ééﬂ%ﬂ&’ear ea.
That is, as sho i el FCial Yriags s for each
zone are record\ggsi&' nﬂ\&ﬂ@%@@n%%ﬂ;g usli n%sg&rata%@radﬁég@ﬁrg% of 4 bytes. Here,
RBP shows a rel atorvespondingogiupi dihusaadestriation 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.



30 | ogical sector nunbers for 35 zones froma reserved 256th byte position
~of the DDS area can be allocated in unit of 4 bytes, as an exanple. 20
MAR 2003 11 FIG 4B denotes the structure of the DDS where the gt[;arMAR 2@%
| ogi cal sector nunbers of 4 byte for each zone are stored, where the's

| ogi cal sector nunbers are recorded in 24 bits and the remaining bits are
reserved. 5 Wien a disc on which the start? | ogi cal sector nunbers for each
zone are recorded is read or witten in another recording and/ or

repr oduci ng appar at udf, thetsize ol defectsgo deaneptacedbynslipdieg peplacement isThe

repr oduci ng onl Wga[ at utz‘ gﬁe&i{es no cal cul ation of the start | ogical
sector numbers. Fian,Beck0t A SPRLLB1ed R P SOIEPIRONENG rdhd Achsge
apparat us recor ,%' i i or
nunber even thogg%élﬁgngpgﬁ Pﬁ)l 0gi ggﬁ%gE%P%lﬁ%‘%refé%%%Apggdqﬁélw?ﬁ% DDS ar ea
is wong, and twnentlinear egpladementjisordey, dpfeatsaaresmanaged eatlirdanits ofh t he

basi f th | i .. Tk i i
oad dta with SEPBrEhEbn i E ReGHiOds. PfiTS dn ol o asr” LS, ded i n
the DDS area W Gh@yHre @PE® b ¢_@ts§€to$§¥§r‘§q@§rb@@o?P@eés%Qﬂi%b?%&%iﬁéé s%% P9

cal culation of the start |ogical sector nunber recorde ar ea.
Thus, the reprodni¢mdegiades dhe efficirndyrafdefiectahgmagarhentt cilsozh stdraarag t he

licated start | ogical sect to thereby sinplify the fi .
20 That 15, i n S ebSEReTRE eSS A9tmenS RgRIeNachaothal@har ¢ of
FIG 5, the sta@,ga@s&éaagtgs@@ae@ma if¥ RAE QIS B amicigdli I the DDS

1), an ata ase

area is read (S1 I's accesse% on the read start | ogical
sect oriOnunber t apphcatiordutoarhi¢iStiefSct mMédrmgetridnt usidgelinganeepliasemest i nst al | ed

in a recording and 25 reproduci ng apparatus, the start | ogical sector

nunber of the DBANAPLRE ARPHed FuCH @S TeaLine zeeording.  BherstRoftunber i s

cal cul ated on t@ﬁi?&%ﬁo@reﬁ%liﬁ&fﬁ%ﬁ% iQfdebFidébef ect managenent area.
nf or t

I f the recorded | tionis consistent wth e I'nformati on obtai ned by
cal cul ation, the appdioassalge frexseqroblents, tedrerie poopbseyl ankethegpfarduct i on, and
if not, 30 the apparatus only reads data qon_the basis of the start | ogical
sector informat F"g%qgé'&gﬁ@'&t%'ﬁ whigh & greupthfarmed ¢fz plysality 9b zaaes apd t he

disc iy 2 O VBR2003:d2id SREfaHaPie! i ERIch 6 1nk/tioBb Aiyiipb ey Sect or

nunber whi ch area tor "each zone I'S securest
not to record athkreofhnal data until it is determ ned which information is
wrong. Thus, information nmust not be recorded on the disc until it is

det erni ned why 5 t he Y¥beR @ 9ragp isforaed: i@ piurality obrones the stari logical

i nconsi stent an r i i d;e(ﬂ.' i ¢ recordi ng
and reproduci nggggtggpgpﬁfg%ggséﬁ‘o@%ﬁééﬂ f o%’c g‘?rtnbg'f OfFﬁ@%Egeg; the start
| ogi cal sector Rantiedafiywhsca spareadaoexdstsiab thépoSiidn am ednichstheegrdaupS201 ) ,
and the start |ogical sectar 10 nunber for each zone is cal cul ated on the

basi s %% the PDEMATH: $eaRRIAY sePiar@MERt PUst b ReHermAd ParkYardspld) . Then, it
is det 1 ned ; i Ok ; Aagt s 201
5 et ermned Wy cofipIBh Lol BTy FRESBINBAE.RAI SR op 201 are

(S203), and if seplavement caliges misaligamdntofithe start setioo o anECQ didek ated
(S204). If not, the 15 fact that the disc has an error is. inforned §8205),
data is read onadartpesitionAf g reneserthal 8 fiagmented E6C hlackds lagatedat i n t he

et oy 20 14 880d By, S s AR el ot B ECE R Al ©
sect opsnunber  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



20 corresponding to the start position information for each zone is stored
“in the defect nmanagenent area so that the reproducing only apparatus

requires no algorithmto calculate the conplicated start | ogi czl nm?gu
nunber. Al so, when the stored information is inconsistent corresp 325

the calculated start position information for each zone, danage of data due
to errors of calculation of the start |ogi @l sector nunber generated by
recordi ng and reproduci ng appar atuses which are different from each other,

usi ng the storedagaabtugeperéa dind Algaarbic) ahtra §5urB #88204ifor Bigtbapzed and
stability of the recorded data is increased. 30 13 Wat is clainmed is: 1.

A recordi ng nedi igrdligcatedaatdbpand peitiag ohthe geup: dRefetsnne rimerala2piural ity
of zones, wherei rality of r r.oup. are agrea for
repl aci ng def ectgbé gﬁd%% ‘g%'iﬁﬁ%a Léﬁ?é%gg% %ﬁﬁf@%{%aaar@éq%ﬂ%ﬁ%ﬁ%%8%nt area
with a disc defimispesfivelyructure area to store the start position

information for each zone. 2. The recordi ng medi um of claim 1, wherein the
start p®sition infor Mihaesma zene diklirstaene) Sas nordadfects: e lagisal peetag

rohi am 5 ho r adBph Wbl HibbaRds i Jat Fitd e flmbden B e
to the start posgfi(the setondn®ne)is frarl, aad e there\8&y go Aefetteinhektfger, and

the start position information includes a start |ogical sector nunber. 4.
The recordi ng nelegioal sector aumber ofiadhisd zonads Bphranciwbaniasdefecbisat ed at a

[ / d ' f ] wD. . The r. di di
of el arm 1 “wher deTerafs ESad At fuo INiFaIRRITR e st bR ng. zone
i's detepm ned W himbef R $HISd backRwardBR arf brdBheE§3ald6 Mee ALAMEr PRar Start

of the group up to a preceding zone. 6. The recording nmediumof claims§5,
wher ei n t he st ardefgotive sectorsif or mati on for each zone is deternined so as

T L0 Toa 90 B o A goh LR Rl P g S Ble S fsefae SouroarY
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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 logical 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) is j,
the start logical sector number is shifted to n-j+1. At this time, i and |
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 at the end of each zone.



recorded in 24 bits and the remaining bits are reserved. 9. A recording
“medi'um conprising: a plurality of zones, each zone having a user data area
to store user data, wherein the plurality of zones forma group; QU rg
areas separating the plurality of zones; and a predeterm ned areza s@é iZ{!ﬁ
start position information for each zone. 10. The recordi ng nedium of claim
9, wherein the predeternmined area is a dis® definition structure area of a
def ect managenent area storing the start position information for each
zone, after sli pphug thestatognal segton nambeniar eddhzaanenis shiftedebackwaridszat i on
of the recordi ng?nﬁ_%iru%&..ll. The recordi ng medi um of claim23, further
conpri sing a spaPeNGAAHN SPALR 88Fef ect's for the plurality of zones, the
spare area bei ng usedyi Wata rfl f b
plurality of zones. %E&Tmérg%@%lréd}igﬁgaﬁe@iggggor%'loglgg%&éﬁgvﬁgé?rﬁeﬂtoga es
are all ocat ed t qgrobp astthe istagbpontioorthergfiofr Méherothef spareaarba 20dds allbeatedn i s
an integer, and tr{ﬁ siaart aosition I nf ormation.incl LfdeS a start, | ogical

i1

|
sect ?)lr unbgr . & t BRHION Ff PTAYR 'E¥PTE LIPRING FePlachimerd s PEHOMOEdr e ar ea
. _ . : L %0
I s allocated at \ﬁhl%h%o?nﬁgié%sod‘al%ﬂ%&ﬁ Pﬁ(g\eeﬁgrtgé?@&ﬂ%&& ﬁtﬂﬁb@f fdrflRach

MAR 2003 15 14. The rec medi um o alm ereln the start position
i nformati on for zoreorinesgvansi slipping replacérment) s sligping seplacementisnunber of

defects generated froma start of fhe group up to a precedi ng zone. 15. The
recordi ng nedi urk Ormeéﬁmrﬂ?f ihe rgﬁ@"ﬁ[‘ﬁrs?cﬁs?(%l"‘&"g’hc??ﬂ FRER BBn f or
each zone is det ' as ) [ t nhi error
correction bl ock&gtEljl ﬂsgﬁmgﬁ;/&g%?%gér? ig%ﬁ@ggﬁ%ﬁdﬁw?gﬁzbhggg&ﬁf Uﬁéqsect or
of t hel® ecor di ngslippihgireplddemdrite areeaalldcatgdrat dine finaf partianrof 113e zeher ei n t he

start |ogical sector nu ,er? are recorded in 24 bits and the remaining bits
of the n bytes avBich&omrlicatesicalcdaion.ecor di ng medi um of claim 9, wherein

of the n bytes atBcnesmealoocelcfion-cec f
def oot managemont ar cASPObRST TS IREEh G Poo Rl bhGrap bk BaRBnG g

medi um conpri si nghew thledogicat sechdr mumber, ofcthe [diswstartsathengpare wrea iglat a ar ea
to store user data, wherein the plural ifttéeOf zones, form a gr,oup; a spare
t

area to replace ResieRad alneriart potion ¢ gﬂmliﬁ)rﬁﬁq trﬁﬁ?‘%‘-ﬂ H@N & WEPNEh ng
oot 1 neu” B8 SR AEATEI ISR b R oP ey, o7
stored upon sector number.
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 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
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 efrors 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



the slipping replacenent. 19. The recordi ng nmediumof claim 18, wherein the
“slipping replacenent is perforned upon an initialization or
reinitialization of the recording medium 2 0 MAR 2003 16 20. h8 MAR 2003
recordi ng mediumof claim 18, wherein n bytes are allocated to the start
position information for each zone, where n is an integer, and the start
position information includes a start |ogithl sector nunmber. 21. The
recordi ng medi um of claim 18, wherein the spare area is allocated at a

start portion anzdngs is'wrend in@ predstedmitidtportionued. eridrs of softvdirenaf gedi um
of claim 18, wherein the start position information for a correspondi ng,
zone i s based up®icracoruter wiiichyepricels igiializaicafthe feRIosiuging of t he group

up to a precedi n%?&é)rg s, %%?rﬂéqgggﬁﬁhq;frﬁenggie#gpr]%ng%}gblné%%, wherein the

start position inflormatl'on zone IS So as not to

m salign a startcgressgonaingfo apositionrof FIG: 8Atdfehe IgicH srba af kipalfidanya
bet ween_each zone due to a defective sector of the recordi ng nedium 24.
The recdrdi ng mePe s W) i3, MayebeBA2t he start |ogical sector nunbers

are recorded in 24 bihs ARINNIGCAR BiAGoideylre! Bt QUUEPnafBereSer Vod

25. The recordi ng nediumo rern thepr nmned area is a

di sc definition everlay, & fore 804 ahete thes logicalrsectoe nambeaiswrarg, iona z@wor di ng
medi um 26. The recordi ng nedi um of claim25, wherein the defect managenent
area further incPRRvdese Hig legical gecter numbsr is goldesignatedoiayibgh of a

o um of o ai m S8R crarifal At LR 36F CBf be R IBId AR e
secondggy def ect zdne 804 eaphor Ise dadifsiounambycinyecsheéindity Rippedudiag! aced by
a linear replacenent of the recording nmedium .AL?. A A
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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.
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recorded in the DDS area is wrong, and thus the reproducing only
apparatus must read data on the basis of the stored start logical sector
number. Thus, it is securest to read data with reference to the start

15 logical sector number recorded in the DDS area without complicated
calculation and regardless 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 simplify 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 (S101), 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

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 not,

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
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recorded on the basis of the start logical sector number which is stored
in the DDS area for each zone. Also, it is securest not to record
additional data until it is determined which information is wrong. Thus,
information must not be recorded on the disc until it is determined why
5 the start logical sector number of the disc is inconsistent and a proper
action is performed.
That is, in the recording and reproducing apparatus, as shown in
the flowchart of FIG. 6, the start logical sector number for each zone
stored in the DDS area is read (S201), and the start logical sector
10 number for each zone is calculated on the basis of the PDL information
of the defect management area (S202). Then, it is determined whether
the start logical sector numbers read in step 201 are identical to the
start logical sector numbers calculated in step 202 (S203), and if so,
normal data read and write operations are performed (S204). If not, the
15 fact that the disc has an error is informed (S205), data is read on the
basis of the start logical sector number stored in the DDS area (S206),
and no data is recorded on the disc until the error is cleared by a fixing
tool (S207).
As described above, the start logical sector number
20 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
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 zone, is
minimized and stability of the recorded data is increased.

30
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2. The recording medium of claim 1, wherein the start position information for each
zone is stored after a slipping replacement upon an initialization or reinitialization of the
recording medium.

3. The recording medium of claim 1, wherein n bytes are allocated to the start position
information for each zone, where n is an integer, and the start position information includes a

start logical sector number.

4. The recording medium of claim 1, wherein the spare area is allocated at a start

porttion and/or an end portion of the group.

5. The recording medium of claim 1, wherein the start position information for a
corresponding zone is determined with reference to a number of defects generated from a start

of the group up to a preceding zone.

6. The recording medium of claim 5, wherein the start position information for each
zone is determined so as not to misalign a start position of an error correction block at a

boundary between each zone due to a defective sector.
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9. A recording medium comprising:

a plurality of zones, each zone having a user data area to store user data, wherein the

plurality of zones form a group;
guard areas separating the plurality of zones; and

a predetermined area storing start position information for each zone.

10. The recording medium of claim 9, wherein the predetermined area is a disc
definition structure area of a defect management area storing the start position information for
each zone, after slipping replacement upon an initialization or reinitialization of the recording

medium.

11. The recording medium of claim 23, further comprising a spare area to replace
defects for the plurality of zones, the spare area being used in a slipping replacement of the
defects in the plurality of zones.

12. The recording medium of claim 9, wherein n bytes are allocated to the start
position information for each zone, where n is an integer, and the start position information
includes a start logical sector number.

13. The recording medium of claim 11, wherein the spare area is allocated at a start

portion and/or an end portion of the group.
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U&' ()-!3s$U1B% U The recording medium of claim 14, wherein the start position information for each

zone is determined so as not to misalign a start position of an error correction block at a

boundary between each zone due to a defective sector of the recording medium.

16. The recording medium of claim 12, wherein the start logical sector numbers are

recorded in 24 bits and the remaining bits of the n bytes are reserved.

17. The recording medium of claim 9, wherein the predetermined area is a disc

definition structure (DDS) area of a defect management area (DMA) of the recording medium.

18. A recording medium comprising:

a plurality of zones, each zone having a user data area to store user data, wherein the

plurality of zones form a group;

a spare area to replace defects for the plurality of zones, the spare area being used in a

slipping replacement of defects in the plurality of zones; and

a predetermined area in which a start position information for each zone is stored upon
the slipping replacement.

19.  The recording medium of claim 18, wherein the slipping replacement is

performed upon an initialization or reinitialization of the recording medium.



U& ()-f 10% U&' ()-!10% U& ()-ys$10% U& ()-g>l | OmImmmmaVK@ 10! 10 U 10 U

10 U31s10% U& ()-/!10% U& () - +ML0% U& ()-L*110% U& ()-1& $10% U 9 g

U& () - gmmrEnnn! odEVK@ 10! MAR 2003
109! 10%4| & ()-f10%4| & ()-t$10%| & ()-18 10%4| & ()-10%4| & ()- & f10%4| & ()-ml o
MooopgppdEYK@ 1 i i i -

10" 910501 &0 s PRGBS MRt P! Sy 18 lhegey " PYi5s, 37 Jipoated to the start

10%}| Rogifion gdefepeption denve@h1 gonel 0yher® gyl &r( integiet,08r the( stagippedian gnfpymation

109%| & | HeEL 109 L DenethOl () -rr dEVK@ 10!
10) ! llg‘b?ﬁ%g?;s?aﬁg /ﬁ{"?ﬁ'e fsg’%%{‘%lrég/m & ?§ -SS!slowu & ()--10%] & ()-1+ $10%| & ()
- Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c"

"Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A
"Defaul t Paf agr ap8 (EQMing ieaide oS 15, WHepbiN (e spaFO Lt aia SRS kit
$)')-_041 79<>ADFNLNRWVX[ ; “c_aScFdJf } hi > ml opr sSRSTUWWKYZ[\ ] ~_" abcdef ghi j kIl m
opqr s PATRR 729/t asendpetioqol tRe #E0HRr i al Couri er New'h Root EntryWr dDocument X
" #$9R () *+,-./0123456789: ;

<=>?@ABCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{| } ~

22, The recording medium of claim 18, wherein the start position information for a
corresponding zone is based upon a number of defects generated from a start of the group up

to a preceding zone.

23. The recording medium of claim 22, wherein the start position information for each
zone is determined so as not to misalign a start position of an error correction block at a

boundary between each zone due to a defective sector of the recording medium.

24, The recording medium of claim 20, wherein the start logical sector numbers are

recorded in 24 bits and the remaining bits of the n bytes are reserved.

25, The recording medium of claim 18, wherein the predetermined area is a disc
definition structure area of a defect management area of the recording medium.

26. The recording medium of claim 25, wherein the defect management area further
includes a primary defect list to store a position of a defective sector replaced by the slipping

replacement.

27. The recording medium of claim 25, wherein the defect management area further
includes a secondary defect list to store a position of a defective block replaced by a linear

replacement of the recording medium.



