1 RECORDI NG MEDI UM FOR -STORI NG START POCSI TI ON | NFORMATI ON FOR EACH ZONE
AND METHOD FOR MANAG NG DATA USI NG THE | NFORVATI ON 5 BACKGROUND CF THE
INVENTION 1. Field of the Invention The present invention relates to the
field of optical recording nedia, and nore particularly, to a disc for
storing information of start positions for each zone after initialization
or reinitialization of the 10 recordi ng mpdium which has a spare area for
def ect nmanagenent of a group formed of a plurality of zones, and to a

met hod for nmanagi ng RECORDING MEDRIV FOR SHORING STARPPOSITION of the
Rel ated Art A disc_ is divided into zones so that inexactness of recording

due 15 to a chalftORMAHEONIFOR EAGH ZOINE AND MEEHOO BORMANAGING:ar ch
speed, which occur in a con ' el oc| nmet hod are
suppressed, and a zoned conﬁ“g{% 4#'&@&”@%%&&&% method is used to
obtain a higher recording density than that obtained by a constant angul ar
velocity (CAV) nethod. 20 A recordable and/or rewitable disc nanaged by a
predeterm ned nmethod for managi 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 defects, physical sector nunbers for

i ndi cagi ng physical positi Oill Fafnl-it I\?\glifﬁﬁ ﬁect' or nunbers for
recordi ng 25 and nmanagi ng a%@y—a—gﬁa—w ' separat el y managed.
Logi cal sect orl.nuntfaek afrthe Smgunéiohi al | y gi ven to record and reproduce a
file by afile systﬁg]pi n areas other than areas which are not used for

recording a file, s reseqt inkaatiomrelates te thafigidafopsicabrerordinglj ust i ng t he
R A SR R
positions for each zone after initialization or reinitialization of the

10 recording medium, 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
A disc is divided 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 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




usi ng | ogi cal sector nunbers according to the file system and a recording
- and/ or reproduci ng apparatus receives a |logical sector nunmber fromthe
file systemas a position to be recorded and/or 5 reproduced, and then
searches for a physical sector nunber corresponding to the |ogical sector
nunber to performrecording and/or reproduction. Wien a reproducing
apparatus mekes an error in calculation op the logical sector nunber, the
file is recorded in a physically wong 10 area, so that the file cannot be
read by anot her UGI#1g ; t i ver with the
recorded dat a, gs%%?%\faé? ' ’&@%’%@@%@?’8&%5%{‘ g rlgérc{sdé)g:észﬁfn BRY OF THE

| NVENTI ON To sabsirg tdgicalsector prumithersiaccotding tathedilp @9bte{, ahiey present 15
invention to provide a rgfordi ng, medium which is divided into a plurality
of zones by a rﬁ?Pﬂ%ﬁFQ BRAOH RERTOANERY anRaralyssaceiyes adesicabsesteruch as a
zoned constant JjREsH 419G k; t I elocity, and

i nformati on on dtdhe stfzradr(rﬁ t@%i‘ﬁ’?ﬁe@f%ﬁ@?ﬁsggﬁ? ;%sg rg? Q’?Jégwgr
initiabization reprodused| anadkharaseanches fartephgsicdldermrmemipen whi ch forns a
group froma 20 plurality of zones and has a spare area for defect
management . | tCHESRABHING OB degirdlessestorimumbardeeerformveneriding ard/pf ovi de a
met hod for rranq,%'gﬁﬂm@ﬁ{)ﬁ on the basis of the start position information of
each zone recor on the disc, to mnimze danage of data due to errors
in calculation of tMWhehalfeprodlicing appaiatlis MARES andSF&iAtakuRiodRrr ecor di ng
and/ or reproducj ng apparatuses which are different fromeach other and
ensure stabl e rté%g?mgﬁgse&m/wmb@ptm@iuﬁgecmrdq@uraa phasicatiivreng/, to

20 Sy of Seaed ik e 1 Gt B e BY Dol RN SRR GR | oy or
zones form a grAdsm,thefite evemasewhh @t feordePHag 38 tH@tf;%muﬁ%cdragdgr oup i's

allocated, and start position information for each zone is stored in a

predet er mi ned &aéais sPilgghi eve the second object, there is provided a
met hod for

SUMMARY OF THE INVENTION
To solve the above problems, it is an object of the present

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



managi ng 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 predeterm ned area, conprising
the steps of: reading start position information, which is stored in the
predeterm ned area, for each zone; and acgessing data on the basis of 10
the read start position information and reproducing the accessed data. To

achi eve the secpdemBLRGldefEB8F6r e 3 t far nagi ng data
for a recording anﬁr'epgodeuc?[ng %ppaﬁg%ésd?ﬁo%r%%hé}?ﬁﬁﬁtﬂp&ﬂﬁ% of zones
forms a group tioformadige fdeéach somd ist stored] iBca predeaitinedifan.f or repl acing
defects of the grou ated, and the start 15 position information

for each zone is sto ‘iégcﬁfﬁl"g(iﬁ? &8 AbiRetl thareds previded rsnethodiier st eps of :
he defect managananr e, of ot R e Gy SBE At B PHSY BBt  on for
each z®ne on t heonessoem af gnouprtamyarcefeaddfectsiFithé afser B areder per f or mi ng
reat ng and Wi LD, of (AR whn Lhe 20 teaq start postTion Thiormton s
nf ormat i on st o oy PROpRY &5t R e¥ln e gRBRming! pisk cdrareiBosi t1 on

information is thetstemeor rezding starhgosiabr Hfainestion? WHidHTs stoiRs ihitkd
i nformati on. BRI EF DESCRI PTI ON OF THE DRAW NGS The above objectives and

advant ages of tHedptestEad anegefariaash zanel and acoessing datapqratienbadiy of

' ' ' . . | ts th f with reference to the
attactd o avi ris Pead e 64166, i BBRAAITRNS ariSiEae Mir neessaedatan ¢ he
one-di mensi onal st rlecachievetheasdaapidiabjedti ﬁféré‘i’é’br’&@ic*é?}:% ?Le%ﬁo@fort he DVD- RAM

standard version 1.0 and the start |ogical nunber o 1 zone; FIG 2
shows a change "ANagiag sata foriaggiceeding sod sepnedubiag appasateis 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 zone caused by slipping replacenent in the disc, which has a group

“ formed of a plurality of zones, to aid understanding of the present

i nvention; FIG 3 shows a change of the starting position of data is
recorded by the mscal culated | ogical 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 information on the start Hosition for each zone in a defect
managenent area according to the present I'nvention; FIG 5 is a flowhart

f nbodi ment of t 3 _manage t 5 t hod for a reproducjng onl
gppgpate usoal:(r:rgrdi ng [faltg’(‘jta'h%od\‘se@'g’rﬁ%?aql%ém %W?eaﬁ'ae QPE;J'f@BP%'Oﬁa# I gwcha)r/t of
an enbodi nent oftrrtErateE RGE AR hawt ; LA produci ng

i L R

apparatus according to thé present invention.
PREFERRED EMVBODIGVEIRTS .0 landdhe start togieal ayenbmbefof eash aone; general recordabl e

and/or rewitable di sl.ipping, replacenent, far skipping defects w thout
provi ding | ogi cal sé%g;o? ?ﬂﬂ?f’f?e? ghfﬂg‘? !‘?ﬁﬁt&?e&@ét'@%’“?'s“ﬁ@&d?%ﬁ’”o@f%s
(primegy def ectzonedemeattsOsligpiiy FdpihdatheREh M dRE, @vbﬁ:hq\a%ca gfdlp | i near 25
repl acenent for replacing error correction code (ECC) bl ocks™of "an
erroneous zone farmed ebamilrabityoefkzones, to sidaureleastandingraf the presemt f or  def ect s

(secondary defects .qglgnerat ed during use of the disc. That is, slipping
repl acenent is hey mnimze a reduction in the recording or

reproduction speed %@.B%Iﬂﬁﬁébﬁan%?gﬁﬁief%a@@bgﬁgg nof?@atéﬁé{j?&%r&a er is

provided to a sector which is deter ective ring
certification pnoibegsistaiculategtgical gedtdreninberfin thadstsuctumhefitheiiselbsc i s
initiglized. HS__t&S t he | ogi cal sector nunber is provided to a sector next
to the defectiVd 3ctor, that is, data is recorded or reproduced by

skipping a sector WHEE 438 ekdmBRIGH AL S8HuEifd B9 a table which

includes information on the start position for each zone in a defect
management area according to the present invention;

FIG. 5 is a flowchart of an embodiment of a data management

15 method for a reproducing only apparatus according to the present

invention; and

FIG. 6 is a flowchart of an embodiment of a data management
method for a recording and reproducing apparatus according to the
present invention.

20 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

25 replace'ment 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



5 recording or reproduction. Here, an actual physical sector number is
“shifted by the sector nunber designated by skipping the defective sector.
Such a shifting-backwards phenonenon is solved by using the same nunber of
sectors in a spare area |ocated at the end portion of a recording area (a
group or a zone) as the number of defects in the 10 recording area.
According to the specifications, the position of a defective sector
repl aced by slipping replacenent is prescribed to be recorded in a primry

i i 0 (DVA) . dji sc. Slippi
repl acenent cantsreRv® RIS BRMRHRTE Proghss fon bsbadingdetisii adier 6 a 4l sc
i s being used. Wih thediEE R initRIBEA! Hé?e,!tﬁeluﬁéiééx%&%r{ﬁ%?rﬁ%?&ﬁmg?% o reans

di scontinuity is introduced into the logical “sector nu :
that slipping répREestmentotha defettiveesectpstteat isudatsa. is Tecoded bnear

replacement is ef ect s _generate duri use of the disc, in which
aanCC-bI ock i nzéﬁgﬁdkgég%éfe% :{13@ sgﬁ?cg ﬁ%?g;é}f%@ﬁo'lsmr@?dﬁﬁ@g bl o;:k |
exi sti i N a specsrdieedr repRedudtiematHisra &K Kk repl ace
by i né@gr repl acenent gﬁ‘gre—gr es%ri bedHto"%ea&ecé?ﬁgﬁe‘%}ﬁ%tsecor_]dﬁﬁy def ect
list (SDL) in ashiffesidey thﬁmymbwwl@mtattjdhyﬁweplggm:o defeative \%I acsgpg
is used, |ogical ctor., nu ri iS not jnterrupted. wever , en

is a def ectfJ 25SPH®?-p§§’1CPi %ﬁg\p@@%\l\@@s Bhe'_&o'ﬁﬁg nét?%‘”'d?‘%@&ﬁr‘ﬂsir}ﬁfbé_si and
real data for aggfRfmehbdeofde ' ile, a
digital versati lsg di sc !r)andom ;(?ggg? %ﬁ%ﬁe% %\?%E E%w eg‘f:@‘?‘ﬂ?@@% 0 the
DVD- RAM st andar fecasdigigoarea.(@ gragp odaszone) pb thahutpeobf gefaepsingaeh havi ng a

user ea and a _spare area ich ar 0 constant in each_zone. That is,
FI GS. a}?A and 1 ée%ﬁg'-r@i?@ﬁs}%ﬁ:gm'g)g?% Reqifications, tedositian of dhysi cal area

on part of a di %léfedﬁ@é%@(%fdr‘fébliéceégw&gb@iggfrgﬂa@Hu%n?ﬁlsdbrlaé%gﬁgé{cg{036‘% ar =a

I ncl udes a guard area, a user are area, a a which
are sequenti al | yecarded ired prinfaratdefect lise(RDIeNna defeel mapaddhentl@2a 103, 104

and 105 denote ?Dm\?ron a disc.
Slipping replacement cannot be used for a defect which is
15 generated while a disc is being used. When a defective portion is
disregarded or skipped, discontinuity is introduced into the logical
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,



area, a spare area, a guard area, defective sectors and a spare area 5

repl aced 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 allocated at the start
and the end positions of each zone. In a conventional nethod for managi ng
defects, a group is 10 fornmed of one zoneg and a spare area is allocated at
the end of each group. Each group is managed as defect nmnagenent area.

1 e : Coh L oai cal
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| ogi cal sector pumnhe nds at the spare area of the corresponding zone and

.
the start |ogi cal@dddiesrreRcapEmesalst i, A8%t 19304 angh 8agepie aser wi t hout

being affected fyat f : 0. F A, Thus, the
start | ogical sectab?% %F%’gfega, %fglgaggﬁa?%é, ?ﬁgéﬁg}&\g%%&gr%%p? éB%rtee?rﬁlaned by a
standabd so t haepldued Wjaslppimg tepdackaent, Sesfp‘é@tivel?/.hﬂ'he@lafﬁd arda hogigal

sect or nunbers fgr each zonge mag/v not be separately managed to search for

the correspondihEUTEHRI afgARSy Prévantivadriving free kegdomieg upstabisee tof each

roup is desi t | , n ect s i roup are
grgnanaged by sli gg?%@@?gﬁyn@%%?’lp%%‘fﬁaﬁ%ﬁ?E@ﬁeﬁﬁ‘?h@[mﬁ%&z% %&form&d
only within a csiartespchdiend msitigns dfreawhdeinet 0 repl ace defects generated

In a corresponding group using the sli fpi ng replacenent, the nunber of
def ective sectors tHBEt %mye@hp@@lemeth@g{ opg1anagiyy defaetst agrowmiser of usabl e

that 91 arge adpiedSEind zohd et AighERE ARG ShiBHAIE <1 Bk Bode Ebni ¢ ne
Sl ppi g T epl acement - e B o e A A T2 o) no
repl acement i s 1BjpBawathe shifiingeackwasds phenepenen in whidha lgicat sesfpondi ng
group, a spare numper s shifted backwards by slipping replacement. However, when |
spare areas are arranged in each zone, the shifting phenomenon of a
15 logical sector number ends at the spare area of the corresponding zone
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.




area in another group nust be used by linear replacement. However, when

| i near replacenent is used, defects are managed 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 defective sector, which
degrades the efficiency of defect managenent. Also, a standard size of a
spare area for defect management is predeyermned, so that a spare area of
the predeterm ned size nust also be allocated in 10 applications to which

def ect nmanagement usf thp sizeetdefeetd ROSSRIPlacsPHY 8lipiR bb&fenfidch as real
tinme record?ng. Th{ar fore, the efficiency of areapét]t??i&@atlon of adiscis
pate e st
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i n whi i ' ural it zones an a

area 1 s all ocaraqtay et Brods ) B ReRyfiBent telecdiper Arecwia -

thereof . Wen avhgroliedrseplaceménefs asddl Werddtd Mré’haﬁf@@g@’ ot P‘gutﬂsaéft | ogi cal

sectorg nunber for each zone depends on the nunber of “defects.
Particll arly, vﬁ‘?@f?rﬁ%’é‘bﬁ‘r‘én'ésr £ ekiklocksathattie ipawiitsiofr 6i sectdrsc Thube gr oup

h Wetal s per f or ned kwards, to
ther by corpl 1 Gt 5 2 PR SR SRS s AtthieA R raresrita farhv 55ctet  ppi ng
repl acenent cawdush degrideg e effioindynsr d@f@étﬁné@%‘géﬁ%rlﬁ{f A8 g@g?{%}( at a

start position of zone, so that a fragnented | ock_ I's ed at the
zone bgundar y. Nﬂ%&%é@%@eaﬁ%ﬁefeahmnag@nenm feedetermiredato 2ah@% boundary

| bl ock f h
zone. - cal cul at coarof RS e BréddtiiRingt "G rOR RaRGe ARcered Mospect to cach
zone 1leconmes mapplicativnisite aftfich défet mmgg’“gﬁﬂ%‘%@?@‘%af Pezaog(ggsh%ér ogi cal area

and a physical area of a disc in which™a 0 m a group,
a spare area f&RNBY kY appliasy sueblasdeaktime irscarbinge aftestefdre! fhe group, and the

quard & arca, STLARY.g B8 Lrealiiel £9R s dedmden. spar o ara 204 for &
group To solve these problems, there is proposed a method for
managing defects in which a group is formed of a plurality of zones and
15 a spare area is allocated at the start portion of the group and/or the end
thereof.
When a group is formed of a plurality of zones, 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



Is allocated at the end portion of the group. Reference nunerals 201, 202

¢ and 203 denote a user area, a guard area and defective sectors,

respectively. 5 When a zone 00 (first zone) has no defects, the |ogical
sector nunber which is allocated as the start |ogical sector nunber of a
zone 0 1 (the second zone) is mtl, and when there are no defects, the
start |ogical sector nunber of a third zgne is n+l, and when a defect is
generated in each zone during initialization, the start |ogical sector 10

nunber is shift qy%@ I f the
defective sect o?lgeabThat |a§éa %Qzﬁgagqugrﬁﬁe%%fé&m%%?e%]gggﬁérn%gf:é

def ecti ve sectrsrailacatetd‘a thormmd(sbrtieniof thdgrdupgiRafereietrimdrand2o s are
shifted backvva{zgi é |f there are no defects, as shown in FIG 2A the
final 15 | ogi caf48BHA03ARNGe adises@aead guardrreaaned driestversedionsever , t he
final 1ogical Pge{ E’q)zrrber all ocated to the first zone according to the
nunmber i of defective sectors is mi. Thus, in the DVD RAM standard version

1.0, when the size oWl’&en algeme aDe(arsalzJom@ahed nb@efdwts fthe $bgigansadter M
sectors, the start %I cal. sector 20 nunber of the zone 0 1 starts from
m1, but when e3RD % BichdS afiecatpdras theedart logical saptor nugibealof eeaner nunber

f th t a start
o o e, "Xt ZoneyBeNUEhBASHY ], BBl BreTD eI B L)
when the nunberlogfcatiséetot ﬁu@ﬁeg@ﬂénﬁ?@ﬁoﬁéwmﬁanﬂ@ﬁén afdefé@ igroup to the

same zone (zone 02) is j, the start |ogical sector number is shifted to n
-j+1. At this t@?ﬁ?rate%lﬁ(ﬁqmmduﬂﬁml@ﬂtlallﬁellﬁardéh@ﬁtwtjlogtoad)ﬁatttospare area

for venting r of the ECC bl oc m m aI | n| ng at
each 6(;undary b’i@ﬁgg‘t%%’g&%o;%‘%@‘/%ﬂé by ArLagapatsq t%@'ﬁ ?r‘é hes or
ski ppi ng t he r egagfediivigsedlogect ors whi ch cannot form an ECC bl ock at the end

of each zone. 9 Thus, the start |ogical sector nunber for each zone is
shifted backwards Thatis, as shown in FIG. 2B, when the number of defective

sectors in the zone #0 is i, the logical sector numbers are shifted
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.



by .the additional spare area. Here, the spare area 204 may be allocated at
the end portion of a group or the start portion thereof. Wien the spare
area 204 is allocated 5 at the start portion of group, reverse slipping
replacenent is performed, which conplicates calculation of the start

| ogi cal sector nunmber for each zone. In reverse slipping replacenment, the
slipping replacenent is performed in revegrse and the remaining sectors
whi ch cannot forman ECC bl ock, which is generated at a boundary between

zones after theTHis she SEMBAENSIERITIMbeRTS: 6&H JarARadifdd bhaw 08!
portion of the zopne,  which conplicates cal culation. SO, en efile
systemis gener%)fﬁl)‘Ia additiorr spare argsbrtion where the logical sector nunber

' ' osi,tiqned at the start portion of
Che group. and the Pt sEa® e Rey bedBeRiad S i nariboet s r oad
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where the logical sector number of the disc starts, the spare area is
positioned at the start portion of the group, and the calculation is wrong,

15 the file system cannot be read due to the forward shifting of the logical
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 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



zones is wong in a predeterm ned portion due to errors of software of a
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is 301, may be 302. As shown in FIG 313, a zone 303 where |ogical sector
nunbers overlap, a zone 304 where the |oggcal sector nunber is wong, or a
zone 305 where the |ogical sector nunber iIs not designated, may be

generated. In p@érﬁéﬁé'onng%ﬁ%ﬁeé@%rﬁﬂﬁ’e@@éﬁiﬁﬁ%@ﬁ%gﬁ%rg%f g%gregfué 10

zone 304 cannot be easily fo by any correspon reproduci ng
appar at us. |n tfcrdedmputey shich bantrolg imitializatioal of thetéprodusgingng  posi ti ons

may be recorded_or_a, nornally. recorde rtion, cannot be read due to wong
cal cul ation of FrRAEIUS A 'P%Bf/aéBPS@BEt‘ngq&'u%é&f.thQ/\ﬁBYﬁ'?ﬂearﬁﬁI e is abnormally

recorded, and acdﬁ@épﬂ:rfdﬁs‘gbfodégogi'g?grofﬁei Al %%%%%é%ﬁé{ég(h%ﬁf@%%w

wrongly in a normal recording an r epr oduci ng “appar a or "a normally
recorded di sc izonmihKgwetidhis®01r ewyrlk 8§2and/ or reproduci ng apparatus in

whi ch the start |ogigal,k secto n er is wongly calculated, the file may
be wongly read and 4 PPP¥RIN H(ﬁ- gﬁ??@ﬂ?éﬁoﬁ WitRsR legisalractitnurabeige ment

o 002 S8, B S0P 08 b B R A,

| ogi cal sector 306reerarthe lbgicat segtor nhmber ig hst ddsighate@ treay pannot  be read.
To sol ve the above giﬁc()fl em when the start@n&f)fi cal sector "~ nunbers for each
zone are det er ri9§TEIaG dp Ratighan gopep 398 0%ean be easily faundz &ut on or

reiniimalizati ogl Gl r r r each zone are stored
in a jj(?sc defi ﬁ%bt”.ef)%@“s? %ﬁrﬁz tudreeg%ﬁq%lﬁgéﬁg?&aan&w '%3?’8é®39trgprr9éﬁf§5pnent ar ea.
That is, as shaappdratusl Gn tHdrivdsystear halingiwtehg saruRtionwidey s for each

zone are recorded in the DDS area using a recording itemof 4 bytes. Here,
RBP shows a relRASINRNHPEY bgdereidsd, orampornaliv regordesipartion sgonot béwunber s f or

2o o RSP S RE G Sl Rl o e
When the file is abnormally recorded, and a wrong recorded disc
15 is recorded and/or reproduced wrongly in a normal recording and/or
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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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




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 information is wong. Thus,

i nformati on nmust not be recorded on the disc until it is determ ned why 5
the start | ogical sector nunber of the digr is inconsistent and a proper
action is perforned. That is, in the recording and reproduci ng appar at us,
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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 Iogicél 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




30 13 What is clainmed is: 1. An apparatus to nanage data for a disc, the
apparatus conprising: a controller to control a pickup to allocate a
plurality of zones, that forma group, on the disc, and the recording of a
start position information for each zone in a predeterm ned area on the

di sc; wherein when reproducing data fromthe disc, the pickup unit reads
the start position information for d3ch zone, and the controller controls
access of the data based only upon the read start position information and
to reproduce the accessed data, wherein the controller determ nes the start
posi t What isrlaimedisi on for a correspondi ng one of the zones based on a
nunber of defects generated froma start of the group up to a preceding
zone. 2. The apparatus of claiml, wherein the controller controls the
recordi ng of than apparatusposiahagendatafoanddd the dpparaesconpasiegi n a di sc

definition_structure area of a defect. mapagenent ar e di d
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1, Mﬁ{?ﬁ.n_the controller controls the allocation of n bytes to the start
posi t ¥%f or mati on for each zone, where n is an integer, and the start

position wRéRiMWwhe Reprogudittedata fidnattiie bisgi thalpickeptumit readd ée stdrt pbhition
appar at us ntroller control
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r epl agdaagtatepstion iffbrnidtion ahdttrepduddbe appsssad tstapf claim 1, wherein the
controller further de{e[n‘in s the start position infqQrmation of .each zone
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preceding zone.

2. The apparatus of claim 1, wherein the controller controls the recording of the
start position information for each zone in a disc definition structure area of a defect
management area of the disc, and which forms the predetermined area, after slipping

replacement upon an initialization or reinitialization of the disc.

3. The apparatus of claim 1, wherein the controller controls the allocation of n bytes
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 apparatus of claim 1, wherein the controller controls the allocation of a spare
area at a start position and/or an end portion of the group, for replacing defects of the group.

5. The apparatus of claim 1, wherein the controller further determines the start
position information of each zone 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 disc.




