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

recordi ng nmedi um whg - I f managenent of a
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change in speed of a spindl e BA dEBING THE INFORMATIORAr ch speed,
whi ch occur in a constant linear velocity (CLV) nethod are
suppressed, and a zoned constant linear velocity (ZLCV) nmethod is
used to obtain a higher recording density than that obtained by a
constant angul ar velocity (CAV) nethod. 20A recordabl e and/or
rewitabl e disc managed by a predeterm ned nmet hod for managi ng

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

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

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

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

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

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

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



2 generated. Afile is recorded on a disc and reproduced fromthe

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

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

recorded in a i . w.on 0 area o that the file cannot be
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recor di ng medi UAPRsUStom.orns a group froma 20plurality of zones and

has a spare area for ﬁef ect nmapagenent. It is another objective
of the present inved¥i'Shagp apPafatussnakes anenagimealdaationnf t he
basi s of the st@gio isbE@R nf 140 ; one, recqrded on the
di sc, to nininze danage of ngg{b%rr,g@%f écllééliercgfcg}{ﬁ%gmﬁ? {yi“gﬁnﬁf t he
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Accordingly, taagcRiwfefhe first object, there is provided a

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

area
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



for ‘replacing defects for the group is allocated, and start position
I nformati on for each zone is stored in a predeterm ned area. To

achi eve the second object, there is provided a nethod for managi ng
data for a reproducing only apparatus in which a plurality of 5zones
forma group to manage defects of the disc, a spare area for

repl acing defects for the group is allocaBed, and start position
information for each zone is stored in a predeterm ned area,
conprising the ¥ &pRIaGING defgaiser tearoupds rtoeated,mrat stattipwsitionhi ch i s

stored in the pinesiat ' 0 ach zone; and accessing data
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stored in a preadpiasing defdchy fothe ij§i -feading the
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def ect managemdROTRABEN forpaai 2anenig storedsn arpregetsrtnirtl arbosoMbISRG
and

for each zone bas| f i mary defect |ist information;
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i nformation is predetermmed frebRr eak €, L1ion ;

i nforpmtion. Also, the net hgd furt h@?b@%'nﬁﬁégésésésf@g&’%tﬁ IL8iRR5iHek
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reterence Lo tHfdfor AHEEINY RIS 1L §1oup s allocated, and the start

15 position information for sach 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:




4 FIG 1 shows the relationship between the one-di nensi onal
structure of a typical disc having the size of the DVD RAM standard
version 1.0 and the start |ogical nunber of each zone; FIG 2 shows a
change of the start |ogical sector nunber of each 5zone caused by
slipping replacement in the disc, which has a group forned of a
plurality of zones, to aid understanding #f the present invention;
FIG 3 shows a change of the starting position of data is recorded by
the miscal cul ated | dgiGdl shaws the relatissshipnbativees the chardimehsiohal di sc

f 10FIG 2; E 4, sh . | e of { t f
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in a defect managsioRnt.0anheadhaeeaH fghehl homdee ok Lnvention;
FIG 5 is a flowhart of an enbodi rgl'e% of a 8gt§§?ng%g%'enent 15net hod

for a reproduci ng orils. Zpprver ashargootiinegstan iediealprees@miumsreitcaen;
n e a data managenent

' f nbqdi _of a
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In order to manage defects on a general

di sc, slipping m&gnt@eement, for skipping defects wthout providing

| ogi cal sector nunb o,the defects, s used for defects (primary
defects) generated ﬁ@nhiwseﬂ‘ Fhangeef tb? starting pasitiogrnf data isarecomtsd

i ongous zone LT n moe aeIBlf P logieat SEabl AImBALR b Tt 8 Tug b
def ect® (secondfdBy2def ects) generated during use of the disc.

FIG. 4 shows an example of the structure of 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

methad 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 replacement for replacing error correction code (ECC) blocks of an

erroneous zone with normal blocks in a spare area, and is used for

defects (secondary defects) generated during use of the disc.

That is, slipping replacement is used to minimize a reduction in
the recording or reproduction speed due to defects, in which a logical

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



That is, slipping replacenment is used to mnimze a reduction in the
recordi ng or reproduction speed due to defects, in which a | ogical
30sector nunber is provided to a sector which is determ ned to be
defective during a certification process for inspecting defects of a
disc when the disc is initialized. Here, the |logical sector nunber is
provided to a sector next to the defectivé sector, that is, data is
recorded or reproduced by skipping a sector where a defect is
generated duri n§ecd¥edring aoeertitipatonumrocess foréispectingakiats opayRiccal

sector nunber i ifted by .the.sector nunber designated by skipping
the defective sg@?“grthé§€S§n‘¥a\”'gﬁs'?€f$n€9'@am&?’ BRElRs Mmber isprovidedd
by using the safia’estRheRf to%ﬁ%tdgféctlrvgus%cgcﬁ?{h%t?sr ?%t%gscr%hgp at L he

end portion of a recording area (a g a z0n er of

defects in the Mdpredusatl byskipping Asectodivherd @ dehst 39gEREItR @y the
positign of a dp ve sector r. ced by slipping replacenent 7 s

fect.i - epl
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I ntroduced into_the |oqgical sector nunbering, which neans that
sli ppi ng repl acERAPUOTREr &f &8Ctors v a grarerarealiecated ntithe endipartion of a

repl acement is pasgeHi ring . use of the disc, in
whi ch an ECC bl ock’q’i”’;‘%’f“&%ﬁ%@&%&%‘?@%ﬁﬁsw&bﬁf of B?CA%EthSy an
ECC bl@ck exi strengrdimg arespahecartiitg. toThe shesifitatRihsOfhd P&sifsh 8eLi ve ECC
bl ock repl aced |.i near replacenent is prescribed to be recorded in

a secondary def®tgctvessectapieplacedbyRipeing replaogeramts presaribed 4o e sc.
Wh i | S | tor ering is not
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sectors on a di(BMMran diddsonti nuous, and real data for a defective

ECC bl ock exists in_a sPare ar ea.
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,



Meanwhil e, a digital versatile disc random access nmenory ( DVDRAM
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 30const ant
in each zone. That is, FIGS. 1A and 18 one-dinensionally show a

| ogi cal area and a physical area on part of a disc, respectively,
where each zone of the physical area incl@des a guard area, a user
area, a spare area, and a guard area which are sequentially arranged.
That is, refereWBERART 201 abthe pfzical @gea incHidend J@Fddenat ® ugetiser

area, a are a , rea, defegctive sectors and a spare area
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managed as def egbufferaparetor ar&ﬁenﬁﬁbsc%ivirfd @mﬁécﬁﬁﬁ uh%%eegu? fo

shi fting-backwards phenomenon in whiCh a Iogical sector nu
shi fted backwarth8 ddfergnc%imgtatm speattbetwesowenes , andhisnalRieate] arpas

di the.shifti h f 151 ogi cal
Sector nunper St et End pasiohiel SRNEOCor r espondi ng zone. and

| ogi cal i j.ned
the start |ogica S@ﬁb@od@éﬁ@@ﬁal%e%@l fBP?ﬁ%agé@ﬂG de?%cﬁ%\?\%ﬁf@pﬁsge A

wi t hout being affected by the numper of de s¥as

Thus, 1@ he st ar tfolmagd ebons eenerantdiaisense afesdaatioadted 2 tigs eHESf akEN
predeterm ned by a s&andard so that when data on the disc is read,
the 20start Ioé%alérf 88 §FOYR isgBRRages as slefech Biraagayenbaras Also, FIG.

separ at el y manageshdwss §@ad gﬁﬁq ' : ,

However, the start | ogi calmﬂggéﬁ)aréknurﬁggpﬁo e%ﬂq@rvg@gﬁiasioggﬂ aﬁﬁP%d
as described atowber thshiftedibackdafdschys slippiag iptaterise. IRAAERS Ben
slipping replacenent, sli gpi ré%gr epl acemrent nust be 25perforned only

within a corr es“BBF?d?"ﬁ&S@f sl Fddp (?@thzg@”?etbﬁébgt“a@pgﬁﬂgmgeﬁeIOlﬁtaed

MR e o T S
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.



| ess than the nunber of usable sectors in a spare area of the
correspondi ng group. Thus, a restriction that a | arge defect
generated 30in a group nust be processed within the same group limts
t he maxi num si ze of a defect that can be replaced by slipping

repl acenent. 7 If the size of defeits to be replaced by
slipping replacenent is greater than the Size of a spare area in a

correspondi ng group, S rea in another group nust be used by

| i near repl acenent. ! v?/es\[/?g% Sf aﬁ%’ﬁtﬁ {%Fe Hndeshinning seplgerimentds ect s
are managed notgreatenthidrstefside SE& Pt ' | f..ECC bl ocks,

that is, in units of 16 sectors. Thus, Qggas%arbr%%%g%gfn%%mé@c?&p@r?s

required to prc¥834 snethaegeu mestke Lised bytinalr dptE@Restt Mowever,

efficiency of gnent. Also, a standard size of a spare
area for def ecSﬁH rfegﬂgjgem%&a%mﬁ%ﬁé{%pﬁWES 3¢ nargged sphinairaised of

the prédet er i edtons pet imisitsEObBIGUON 8L i Nnd0RPRE is%cg(toiét‘ggihlté%

whi ch defect managenent using |linear rep
such as real tidnPFeamalPhtf sTttereisarguiretien §ﬁd‘cb§§©ﬁéﬁé?%ct%es%ctor,

tilizati f oa.di is.d ed. To sol ve these

;r Iob: é?nsl, Otn hgr é“ﬁil"‘g', ‘Zé%%@%ﬁ%gﬁ@% qf&ﬁf%ﬁﬁgiaﬁgrs"@él\t{eéi@. arstandatd a
is f izaf j a spa area.is
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When a group i SParerared afthepradeteimihyd efzezAnaslsd Be aﬁb@étbd'ir?gi cal
nds on the nunber of defects.

sect nunber for.each zone. depe

Par t ﬁ(f:)ul arly, %@!ﬁaﬁogﬁgq @/ﬁlﬁ?b‘geféﬁﬁ Hegagementaging linéanteptacehiariy t he
group 20st art Sgaph | A bAR0 st ..be rf or ned backwar ds,
to thereby corrg?i'ggtbg dc@?%& %%%%éfﬁgﬁﬁ% {%Pf(y%'i gﬁ?r t& itheil arly,

sl i ppi ng repl agligiency ohasssutitizatibh @ aRfitc Rfddgrgded art sector of an
ECC bl ock at a star.{_ Eosition of a zone, so that a fragnmented ECC
block is located at'®R¥VEINRSBIRIRIPG. thewrels prepesadsa winthod émnnot  f or m

e oot oo RO RSP VR L5015 SRR gk Sobis
| ogi tal sect ora aparerreaiis hbliseree ot tHeostAPOHITANES PERBES 2B the end
conpl i cat ed. 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



That is, FIGS. 2A and 2B show a | ogical area and a physical area

of a disc in which a plurality of zones forma group, a spare area
for 30slipping replacenent is allocated at the group, and the start
| ogi cal sector nunber of each zone is changed. Each zone incl udes
guard area, a user area, and a guard area, and a spare area 204 for
a group is allocated at the end portion o the group. Reference
nunmeral s 201, 202 and 203 denote a user area, a guard area and

def ective sect oPE8, PI&i9EN P3N a JUBEthates and spEre resea 204 69r & gsoupo

defects, the |ogi nber ..whi s all ted as the start
| ogi cal sector %ua gra%gfétgh%%#g %ﬂt’?'ﬂé’??&Bﬁ?&fﬂzgﬁ?ﬁ?rﬁ@erﬂmerafﬁ@%en
there are no deP@Ztsd 208edeiods b ds‘é@b?@é,,éﬁ&él@iraraé"&H@?ﬁ%cﬁé‘re@ﬂc’i&s?one

is n+tl, and when a defect is generated in each zone
initialization, SRecdYady.t | ogi cal sector 1Onumber is shifted

et T8 Y mowa et Zond fthis RERRERad o bfets dbe lagicalzatiars | n
the zone # 0O isnd.mb@mhacagé@%caqsafa@rtha%fg??@g%ﬁ gi\&Bthgﬁﬁeﬁng%hgs

by i. If there are no defects, as shown in
151 ogi cal sect o# 1 (etEecoad 1zooa} isdnt b, arftbwhenéheta dre nm défoneV e, stafie

final |ogical ror. nymber allocated to the first zone according to
t he nunber i 01385'5?&%??%9%”%6?5?{;3 h’grdﬂ;q)n_e is n+1, amdydhen & defrst VD RAM

standard ver si i fi @ a I d to the
first zone is Crgbsn?é%)tgrd\gﬁ %{&ﬁé&?{} gr@ﬁpgd?@gﬁ‘z&g@@t é@%hﬁ@@%‘eﬁ&?%e
zone 1@ 1 st ar tryimberis shifteckhackwieds bpah dometkasan® BB MsErat thé he
start | ogical Scf’?it QL nuuTher of the next zone is shifted by i as shown
in FIG 2B so tHatHRe*AYPt | ogi cal sector nunber of the zone tl 1

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

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



In the next zone (zone #2), when the nunber of defects 25 generated
fromthe start of the group to the same zone (zone #2) is j, the
start |ogical sector nunber 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 m saligning at each boundary
bet ween each zone due to a defective sect8r, i.e., for ski ppi ng the
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normal ly recor 9Jh%9e 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 andfor a DVD player, the start logical sector numbers for
each zone of the disc must be read, so that the size of the firmware of
25 the reproducing apparatus is increased.

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

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

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




and/ or reproduction of a disc. Meanwhile, in order to read the disc
in a a reproducing only apparatus such as DVD ROM r eproduci ng
apparatus and/or a DVD player, the start |ogical sector nunbers for
each zone of the disc nust be read, so that the size of the firmware
of 25the reproducing apparatus is increased. FI GS. 3A and 3B
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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.



20position of the group, slipping replacenent is performed in reverse
so that the first position of the |ogical sector nunmber may be w ong,
where the file system cannot be read. To sol ve the above

probl em when the start |ogical sector numbers for each zone are
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data with ref efesecded in theeDBBarea 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 simpilify the firmware.

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

Meanwhile, when the disc is installed in a recording and

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

30 the apparatus only reads data on the basis of the start logical sector
information recorded on the disc. This is because the data of the disc is




15l ogi cal sector nunber recorded in the DDS area wi thout conplicated
cal cul ati on and regardl ess of wong cal cul ation of the start | ogical
sector nunber recorded in the DDS area. Thus, the reproducing
apparatus requires no algorithmfor calculating the conplicated start
| ogi cal sector nunber to thereby sinplif¥ the firmvare. 20That is, in
t he reproduci ng only apparatus, as shown Zn the flowchart of FIG 5,
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normal data read and write operations are performed (5204). If not, the
15 fact that the disc has an error is informed (5205), data is read on the
basis of the start logical sector number stored in the DDS area (5206),
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 correspanding to the start position information for each zone is stored in
the defect management area so that the reproducing only apparatus
requires no algorithm to calculate the complicated start logical sector
number.
Also, when the stored information is inconsistent correspond to
25 the calculated start position information for each zone, damage of data
due to errors of calculation of the start logical sector number generated
by recording and reproducing apparatuses which are different from each
other, using the stored start position information for each zZone, Is

minimized and stability of the recorded data is increased.
30




of the defect managenment area (S202). Then, it is determ ned whet her
the start logical sector nunbers read in step 201 are identical to
the start |ogical sector nunbers calculated in step 202 (S203), and
if so, normal data read and wite operations are performed (8204). If
not, the 15 fact that the disc has error is infornmed (S205), data
is read on the basis of the start |ogical sector nunber stored in the
DDS ar ea ; .no data is recorded on the disc until the error
is clear g&ﬁgga“??@ﬁhg tool (S207). As described above, the start
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t he sparleieyzan bed ofghagroan tendppafatdshemgrighg, the apparatus
conpri sing. a pickup unit to read an information area of the recording medium, the
information area having start position information for each of the zones of the group, the
start position information including, for each zone, a corresponding start logical sector
number; and

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

position information.




a pickup unit to read an informati on area of the recordi ng nmedi um
the information area having start position information for each of
the zones of the group, the start position information including, for
each zone, a corresponding start Iogr]iecal sect or nunber; and a
controller to perform defect manage nt usi ng the spare area to

repl ace a defective area in the zones of the group to manage defects
at a group level, and accessing the data by accessing first data
recorded in a first one of the zones according to a first one of the
start |ogical sector nunbers recorded in the read start position

i nformation, and accessing second data froma second one of the zones
other than the first one of the zones according to a second one of
the start |ogical sector nunber &bstraotefdbeiDisdidmireead start position
information. 14 Abstract of the D sclosure RECORDI NG MEDI UM FOR
STORI NG START POSI TI ON | NFORMATI ON FOR EACH ZONE AND METHOD FOR
MANAG NG DATA USI NQRE DIRRWIE _ _ i I, MR f or
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plurality of zones which forma %Olﬁ&; and a spare area which is
allocated at the start portiRMTHUSING SHE DEARMATEDPNt he group for
repl aci ng defects, when start |ogical sector nunbers of 10each zone
are %hanged by slipping replacenent during initialization or
reinBtialization, tResiorHPEITAEHRM, | eglaf ' : nt
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the group for replacing defects, when start logical sector numbers of
10 each zone are changed by slipping replacement during initialization or
reinitialization, the information is stored in the defect management area
to thereby increase the compatibility of the medium. In particular, by the
method for managing data using information stored in a defect
management area, generation of errors is prevented in reading or
15 writing due to the change of a physical position of a real-recorded file
which are caused by wrong calculation of the start logical sector
numbers for each zone.

FIG. 4a



