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- FOR EACH ZONE AND METHOD FOR MANAG NG DATA USI NG THE | NFORMATI ON 5
BACKGROUND OF THE INVENTION 1. Field of the Invention The present !
invention relates to the field of optical recording nedia, and nore
particularly, to a disc for storing information of start positions_for
~each zone after initialization or reinitialization of the 1017 388 ng
medi um whi ch has a spare area for defect r’rﬁnagemant of a group fornmed of

a plurality of zones, nqg to a nmethod for mana i%data usi ng the
i nf or mation. 2. Descri'%'@ﬁqmq MEMYM FOR STO START BOSITKAN| nto zones

So that inexactnegf j | f a spindle
and deteriorati onqg anglg;'?@ﬂl Eg&f‘gﬁc*ﬁgpﬁ gyﬁﬁ%g'ﬁ"ngo(ﬁgﬁgﬁ&Aqlﬂégr
velocity (CLV) nethod are suppprss® m:gym‘ 1 nt |inear velocity
(ZLCV) nethod is used to obtain a gjisg;rr\\lgrmlr-'g(:lor ingﬁmg‘?ty t han t hat

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 nanage

t he defects, physical sector nunbers for indicating physical position on
the dis® and | ogi cal sector nBARKGROUND@BTHMINVENTIONMnaging a file by

a file system are separately managed. Logical sector nunbers are
sequentially gi vdn to&?@géﬁdx%m‘%"‘gﬁﬂoduce afile by afile system in

areas other than ar ea%wf%ge‘?%ﬁvgﬁ‘fmﬁ%gﬁégﬁegﬁ&%f%icgg{?ig'gﬁdigﬁ”;h as a

| ead-in area or a guard area r adj usting ange
boundary bet ween megtiasandinbrapasictdaiy)¢o @ dist Ry tstoriinfortn R Rt 2

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 - Arecordable 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



generated. A file is recorded on a disc and reproduced fromthe disc using
| ogi cal sector nunbers according to the file system and a recording
«and/ or reproduci ng apparatus receives a |logical sector nunber fromthe
file systemas a position to be recorded and/or 5 reproduced, and then
searches for a physical sector number corresponding to the |pghMgahysect or
nunber to performrecordi ng and/ or reproduction. Wen a reproduci ng
apparatus nmakes an error in calculation of 2the |ogical sector nunber, the
file is recorded in a physically wong 10 area, so that the file cannot be
read by another gepemdediAdileispecetded on A disc ahlfepiddcoy fohAhs gt h the
recorded data, so that previous recorded data is spoiled. SUMVARY OF THE
| NVENTI ON To sol Vé'”@ﬂ@ggﬁg%ctﬁf BHMbIeES apeordingsie thijfide sysiém; bed pr esent 15

i nvention to proyd r ' ' Ilgh is divided.into plurality
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zoned constant | hoedner Vrelo the fleaysterd eReAp6sIich &be2888HaH akaldgci ty, and
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f 20 | . f ef ect
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met hod for managrepodattioren t he basis of the start position information of
each zone recorded on the disc, to mnimze damage of data due to errors
in calculation of theVVhen A repidigingappaatusmbkes gareeraatiedaloylaibnrgicor di ng

d/ duci L.ch diff f ) th d
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a plurality of zgpes in order to manage defects, whereint ity of
zones form a gr o0, deifile eystlapsavitnthe moodeddata, s6 thatpredpus ceaydddf ect s

for the group isgyaid @%?Jtt)‘ﬁgd. and start position

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



information for each zone is stored in a predeterm ned area. To achieve the
second object, there is provided a nethod for managing data for a
«feproduci ng 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 predetermned area, conprising the steps of: reading stldrMAROB tion
information, which is stored in the predet&rmned area, for each zone; and
accessing data on the basis of 10 the read start position information and
reproducing the &eidepirgingatedects Tar thelyreue s AlbcaesnRthdofbA Positibher € 1S

rovi ded a net ho r ..managi ng data for a recording and reproducing
gppar atus in whi ?N&ﬁnaw%?%‘qﬁ& HNe Srdareddp gspredgtesonedaremage def ect s of
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cal cul ated st art infosnatiamfori eabr zoxte iemstor8lIN a Pro@et@Riniiash é#é][at, B@,&,Pﬁg rises
step of reading data on the basis of the start position in ormation’ stored
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oreferred enbodi nents thereof with reference to the attac raw rigs in
\ani ch: 2 2 MAR 2007 ioﬁ leye theosreondeobiegt sthieem isnprovisisd/e evethddfor

g?g;} g;ﬂénSi onal mignalgfig st or & reBidiR afl ?&prﬁ%&&?;% e;[pr;])%rgtiuéei\n whiéhhae VD RAM
plurality of zones forms a group to manage defects of the disc, a spare
area for replacing defects of the grbup 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:




version 1.0 and the start |ogical nunber of each zone; FIG 2 shows a
change of the start |ogical sector nunber of each 5 zone caused by
Slipping replacenent in the disc, which has a group formed of a plurality
of zones, to aid understanding of the present invention; FIG 3 shows a
change of the starting position of data is recorded by the g}$g§5@rlated

| ogi cal sector nunmber in the structure of the disc of 10 FI ; G 4
shows an exanpl e of the structure of a tablg which includes information on
the start position for each zone in a defect managenent area according to

th (O tion; ' : ' f dat
e Dresent | nventi onFiBl G st 5 FIBNSTES belueeh GERALIARRYS P 12t 2

managenent 15 nethod for a reproduci appar atus accordi ng t he
present i nventi gitucture ofiaypical slisc having lttes sizebf the DYDRRANEBtandbrd dat a

the “present | nvaTOR. TG ERBEA o IRCER TS SERERREDCENECD) NENTS | I
e i nv S
order to nanage defecty@m® gjcgﬁggr@{ggpgwrtﬁépd[a Aﬁ?ﬂéﬁée“t"m‘%l’%ﬁgﬁ%ﬁ | sc,

slipping replacenent, for skipping ects w rovidi ng

sector runbers t &Zaneecatseedsslipping seplatemedisihdiod slisc( phidranas defeg s)
generated upon i Bi tiali %at I.on g\}‘ he disc, and |inear 25 replacenent for
repl aci ng error dSIMEYALT GPIUHLY pEees e icsungderstanding efitbe wsesasiie wi t h
normal bl ocks injavsRRye area, and is used for defects (secondary defects)
generated during use of 'the disc. That is, slipping replacenent is used to

mnimze a reduction iFG.Ghshoves arathange @f thiestaaihdcpdition beasgtady feédtded
defects, in whi crhyal Iorgj ca‘Q 30 .sector nunber is provided to a sector which
i s deternined to Hethe MisgaRuUIgH logicaksacten Rumbairn Hae strueture pf the dise of
processqgor inspggy By defects of a disc when the disc is initialized.
Here, the |ogical sector nunber is provided

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

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 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



to a sector next to the defective sector, that is, data is recorded or

repr oduced by skipping a sector where a defect is generated during 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 ?zqﬁ Q@pber of
sectors in a spare area located at the end portion of a recordi 5 ea (a
group or a zone) as the nunber of defects inthe 10 recording area.
According to the specifications, the position of a defective sector

repl aced by slipp¢ i 2 k: [ to be .recorded in rimry
defect Iist (PDL) aié%cgﬁgg?’g@g%%rgg%%ﬁf&g’%gf‘{[‘ﬂiﬁe%'ﬁga&é‘?‘gé of §|‘3ﬁi£i ng
repl acenent cannowhbe thie elisd isriniiatiedd: CHerd)ithd |ddical K2 caR MINBEds Bfﬁyi&’ecf" di sc
I s being used. V\héen a defective portion is disregarded or skipped,

di scontinuity is {9 SEEQEEEX i herdriecting seator, thattinrdatandredonded ahi ch means

that sli i i i t | . Thus, |i
oo acenmant D" SPIRRORTRA bl SRR 2 selor WS B detaGls gFEre UERG: 1 whi ch
an ECC bbock i ncl retonding atebpaiductoR0 Hees ! &1 abal ?W%%&Yoraﬁﬁn%%ié" ock

e oC

existing in a spare ar%g. The location of the defective ECC repl aced
by linear repl acefhified by thgisestarinusebarsiasionated by sllippingitieedefadivey def ect

list (SDL) i d disc, Wen || | t
s used. 1 ogi cal 8t o3 U SXHRAG-RIRRSRE Radirtiondli® slat BY uSTRARE ner o
is a defect, 25 témmposintbert sebicie i 8lspard afedlicsstad & tﬁé%’ﬁﬂg@ﬁﬁ,ﬁf?ea”g

real data for a defective ECC block exists in a spare area.
digital versatil ¢"GHPEENG FEB AR FERURLOr aZape)as theDaumbey obdefectiingheo t he

VD- RAM st andar d i i | ity of h havi
Door gt andar d WEDRIAD ated, WIEOHIES el ddelibnS oo e e 1 e
FIGS. 1A and 1 B dmfeetih}éTeéStbﬁF@élégedzﬁmg);ggg(;%ﬁ%m%h?% ﬁr‘%@cﬁbéﬁ‘ﬁbst?é:al area

on part of a disc, respectively, \ ~ 6 where each zone of the
physi cal area i ncleGeEdeding RFimaty dafech lisls@DL) in a defect management area

(DMA) on 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, and a guard area which are sequentially arranged. That
I's, reference nunerals 101, 102, 103, 104 and 105 denote a user area, a
.Spare area, a guard area, defective sectors and a spare area 5 replaced by
slipping replacenent, respectively. The guard area 103 is a buffering area
for preventing driving frombecom ng unstable due to the diffezﬁq@giihn
rotation speed between zones, and is allocated at the start and“t & d
positions of each zone. In a conventional neghod for managi ng defects, a
group is 10 fornmed of one zone, and a spare area is allocated at the end of

each "group. Eachwhemipaclszoneagttk physiehesba MY B BLaR] 8Ra Alger FIG 1
B shows the shi ftlg%— backwar ds phenonenon in which a [Nogical sector nunber

i s shifted backwaf§s: BySRATE SpAgaNE plgussdaea whishare sequastiallysgraamgeat eas
are arranged in e 20 L1 h o] f | ogi cal sector
nunber ends at t hzﬁé]tp%’r Fyg?%@%om%@@gpgeg%ﬁ‘égngoégﬁﬂa 1]03’%8[?%% a{sef t

| ogi cal sector nuates; acfparberrsg)xs graneaica @éﬁé&ﬂ?%%@éitgﬁéjar_}wsgtf%}tﬂ% el ng

af fected_by the nunber of defects as shown in Fl , e start
| ogi cal Sector nutRPEAELPY shppingreplasegiantrespedtivelye dEheguambarehy! 08 is

t andar d t hat ' [ S,..I. t 20 start, | ' |
:eg? o?r nursﬂger saf Oé\'f&g@gﬂﬁé%ﬁg&ﬁéﬁfﬁg%ﬁﬁ@ ?8{6@53%‘? Egcqmmaﬁt?weo | Ctgh f or
t he correspondi ngtheatifferér@esVa rotatibg s?ie@ﬁtbét\ﬁéér?i‘énésg ris ABB&E ot tach

group is designated as described above. Thus, when defects in a group are
nmanaged by sl i ppi #tgrtrasyl heeenghposidiphp of egch ephacenent nust be 25 perfor med

only within a correspopndi up. . ln . order to replac defects generated

in a correspondi ng grofla]gé ggf‘%ﬁlcﬁ@'ﬂ?‘ﬁﬁaﬁﬂ m?’@ﬂ'&%@ﬁ%ﬁ?vﬁﬂ@% er of

def ecti ¥8 sect or sforiell oiionestdrith @B SharEarch 88 81l 028y bR AP ofih usab! e
p us,

sectors in a spare area of the corresponding group. a restrirction
that a |arge def e@ougerfeacit e@uposimanagacap defest mhaagemens arsh. WAlsbj RIG.he

E?ingp?:lgufelp: ;ncé%%{gﬂog@éh%fg% % \];va?dsdgl];een(gmén%%tincw ch & I[)S%la?ggc(:jtorb Y
number is 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 logical 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
(o | 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.



If the size of defects to be replaced by slipping replacenent is greater
than.the size of a spare area in a corresponding group, a spare area in
~anot’her group nust be used by |inear replacenent. However, when |inear
replacenent is used, defects are nanaged not in units of 5 sectors but in
units of ECC blocks, that is, in units of 16 sectors. Thus, a pﬁﬂgpﬂﬂyea
of 16 sectors is required to process one defective sector, whic egrades

- the efficiency of defect management. Al so, A standard size of a spare area
for defect managenent is predeterm ned, so that a spare area of the

predet erni ned size nuéftthaisize biedeficbtsotat ivsirdplackl BP§PphaY 'fefmﬁ%érﬂem' ch

def ect managemen%; é%ﬁé?@}ﬁbitﬂeat repl acenent cannot be appl'ied, such as real

time recording. % | NPrREZe g fispREmaleadn aewreeapoindingayioup, afspardli sc i s
pa

degraded. To sol wfed esfotRECSH ' n.oposed a nmethod for rmanagi ng
defects in which a group is $§@gug{‘ﬁgﬁg{e§pglnﬁ$§r SPlagstRt, Howavera spare
area is all ocat eWhgn linker seplacement isamseef deftetOaRURaRAGEP hol USRS

a plurality of zones, the start | ogical

t her eof ¢ When a | s, .forned

sector Rumber fogé(g%%blitdﬂé”ﬂtédgﬁ%ﬁccmo@%mﬁhﬂf-bém uoits a&fi@sestors. Thus,
Particul arly, whgri ' . position in which the group
20 starts, the sli Egﬁg%f%ﬂ%%ﬁg@éﬁ?ﬁhﬁégg%Bf%eﬁé&“s felssegter,

t her eby conpl i cawblabadegrades the efficiaricyi ofldefét in%hag@ﬁ’férit?%h%&?’ ﬁhé,%pi ng
repl acenent causes m.sal i gnrrent of the start sector of an %tlaoc at a
start position of?§ Of Grpare gred far defeetypanageiemdc ppddatermmedpsatiest at  t he

.zone boundary. V@‘%} | forman ECC bl ock at a 25 boundary
bet ween zones are sl?is‘%gégﬁt&(]) lrréé\a\;éetﬁﬁﬂﬁé Sﬁ%@”@%%&%@@ocﬁ%@s of each

zone, @I cul ati oapplicatibes 6 whicH dgicefmaRREERAENNYSTRE finwi { to each
zone becones nore_conplicated. That is, F?GS. n2A§§§gn§%}s c;évgegﬂgﬁtgi cal area
and a physical ardYOLHe aprlieds sueh @pireal time regaatingy Toferefonesthbor m a gr oup,

a spare area forgfdBiepl PPl t is.allocated at the group, and the
start |ogical sector k%ﬁ%é‘%‘ gﬁlﬂgg@ﬁﬁ%‘gﬁﬂsgﬂﬁ%az Each zone incl udes
guard 2 2 MAR 2007  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 ata
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



8 area, a user area, and a guard area, and a spare area 204 for a group is
all ocated at the end portion of the group. Reference nunmerals 201, 202 and
203 denote a user area, a guard area and defective sectors, respectively.
5 When a zone 00 (first zone) has no defects, the |ogical sector nunber
which is allocated as the start |ogical sector nunber of a zohgMAR QY he
second zone) is mtl, and when there are no defects, the start |ogical

sector nunber of a third zone is n+l, and wgen a defect is generated in
each zone during initialization, the start Iogical sector 10 nunber is

shi fted backwar dsarby, aflisafBEEY, a‘?ﬂi”é‘g éFUwf%en t %raPc%fZQQ? {%;boup

sectors. That is, as shown in FIG
sectors in the zdaallocated at theIeedlmgﬂoalofﬁw@;mupnﬂé@mﬁo@ﬁ@nﬁﬂafé%

backwards by i. her defects, as shovvn in FIG 2A the final 15
| ogi cal . sector L#Qgte?n%llipgéé{'@ge BHISEhared R guadi aeaandsiaiedive sactorsi nal

| ogi cal sector nugggécwew)cat ed to the first zone according to the nunber
i of defective sectors is mi. Thus, in the DVD-RAM standard version 1.0,

when théd size of a ushearezong uteqatsadohe)haenbudeﬁéctgqn@|¢§c@n§@f<§rors t he
start logical sector, 20 n the zone t 1 starts from mtl, but when

each zone has no W%%’?'Qg 1S @[\gczgtfag,qs thegiterk logical seeton BT 6f : atzlﬁ@enext
zone is shifted by the%%céh@%né isTh®s 3ﬁd§ﬁ1emﬁér(etz%§en%0§§fbc§mgtc sect or

nunber of the zone 1 is mi+1 n the' next zone E} nunber

of defects 25 geri@glaale:mbdtorommmber of athirdkobhd & GrDEMAWhéME defe® igone (zone
02) is j, the start |ogical sector nunber is shifted to n -j+1. At this

time, i and j m%?n?[ﬁt? dR €358 1Z008 dKingimitialization, dpastarklogical sector event i ng
the st osi t i each. bou ar
bet \/\Zeﬁm eacr:)hSIZOIne dt%e”%%ﬁg gg? @IFA\E g@ﬂg@;ﬁ@{;ﬁg&&d&% hapPEO Y

remai ni ng 30 sectdefactivel sdeteannot f orm an ECC bl ock at the end of each

zone. Z 2 MAR 2007 ) .
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 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
g1 is 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 |,
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 at the end of each zone.



9 Thus, the start |ogical sector nunmber for each zone is shifted backwards
by the additional spare area. Here, the spare area 204 may be allocated at
-fhe 'end portion of a group or the start portion thereof. Wen the spare
area 204 is allocated 5 at the start portion of group, reverse slipping
repl acement is performed, which conplicates cal culation of tEéMAR&WE

| ogi cal sector nunber for each zone. In reverse slipping replacenent, the
slipping replacenent is performed in rever8e and the renmining sectors
whi ch cannot forman ECC block, which is generated at a boundary between
zones after the s thestag Iogisiahsedtennumbiee fareaichooakad shtitddsadkivaris

portion of the zqn .ch conplicates calculation. Also, when the file
systemis generaﬁyﬁh?@%‘tmqﬁgg? P& i on where the |ogical sector number
of the disc starts, theraPMHEssHBRb LEi tg} tart portion of
the group, and the cal cul gtion&i[s v(m%r‘?éﬁqﬁ%ﬂ)ge%ﬂg??%ds g?%ﬁpgfﬁpﬁ%qnﬁfgaread
due to the forwaidiogmpf thenstadfpartienltogrieoh! Wissctherspaverbpsa 204 s alloMaesy

def ects are nana in. the group formng a plurality of zones, the start
| ogi cal 5g‘ect or ngﬁgﬁs%p R G Sheup.Jey¥asRFliapkg replapemant is pederdiady

and/ or reproduci i i starnt 20 | ogical sector
nunber folro each g@rl]gptegm gr grgln%!%fr}%cﬁréﬂbgc%ﬁfor%&ﬁ5&8&’5P“?‘31ﬁ’(§9ru%§qrbn of
a di sc. Meanwhi | &nen lorméversecs|ipping tépstackimont] thedslipdinERISSSHhas i8N Y

apparatus such as DRVD- re\Pr oduci ng apparatus and/or a DVD player, the
start |ogical sePEOPTRERAHRFLVGS? anddba romating secterswbichmasnobtormeand, so

that the size of ' f in aratus i i.ncreased.
FIGs.  3A and 38 ShawIGcaWRich B odtiera AEPEAIEL Y BefRB3] 20365 aentf nunber
of .a zdRe when astppipbireplaedmentrarel reglicedted ae te fird! Portion bEtHY R Y

1

calculated in a predeternjned portion due to errors in designing a
recordi ng and/or%‘g}ﬁwa'?@eﬁﬁﬁwt@-or a software bug 30 of a firmnare.

corpl i cat ed, and t hus ot Heie STRE gy BEactreed Bl S pogion
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 Iogical 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



2 2 MAR 2007 10 zones is wong in a predeterm ned portion due to errors of
software of a mcroconputer which controls initialization of the
-feproduci ng apparatus, a normal position of FIG 3B of the physical area
corresponding to a position of FIG 3A of the logical area of the file in a
5 zone K which is 301, may be 302. As shown in FIG 3B, a zogg»@?élwhere

| ogi cal sector nunbers overlap, a zone 304 where the | ogical “Se P nunber
is wong, or a zone 305 where the |ogical Hector nunber is not designated,
may be generated. In particular, zones 303 and 305 can be easily found,

but 10 zone 304 zamestis beorgin &\prédetedminediportionduespendrof sEPvadUsTig
apparatus. In the drive ﬁ?féSt eﬂl havi ng wrong_ cal cul ati on, wong positions

may be recorded SPICEOGREPRIEPT WhicheerriEr]s fializaion oh s repsodyciag due to wrong

cal cul ation of t 5 ' ibR'of YEDSE | e he i i's abnormal |y
recorded, and a %&’%@etﬁ%ﬁ@%?@%ﬁ&@?ﬂ S 'rgt?:gm%d&}?#bﬁlﬁr%%produced
wongly in a nor reresponditigtg spasition of ENGOGAF i RN afatbof Bk fAe el |y

recorded dirsc is _managed jn a _recording and/ or reproducing apparatus in
“which the start I@@?c’gﬁ ‘é‘é’@f‘d‘f‘ 30 ummswrbe 303y ongl y cal cul ated, the file

maybe wongly read anqg‘é/\g,i‘(%\g,?& Ebéns@?%%éﬁg@fst%\@g\%gﬁ S%%Foﬁﬁ%nggrasgerrent

area is allocated to the's pos

repl acement is peviedappd Zoner3dewReresthe Ikl $dtorl nurfiberasirohgNoph Zbhe
| ogi cal sector nunber nmay be wong, where the file system cannot be read.

To sol ve the abov¥pVoeledhe lapical $erosnumber isgiat slesigmatest, maybders for each

Y . it S i

el mi t1 a1 at1 on ONeLteR 1 palidh, “BBLE B Bcampe BREW IR WEL ot orea

in a ditc defini tdope 304 carinot e SRy f@ﬁﬁ@b?far&%rr‘é@fn@ﬁ@ingr@ RIRIGHY ar ea.
or

That is, as shown in FIG 4A the start |ogical sec nunpbers for each
zone are recor de®APRrRE. hvthaddye systes havieg wranggalchtasionowrangyt es. Here,

R e B R
read due to wrong calculation of the start logical sector number.
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
‘o 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.



of the DDS area can be allocated in unit of 4 bytes, as an exanple. 2 2 MAR
2007« 11 FIG 4B denotes the structure of the DDS where the start | ogical
'sector nunbers of 4 byte for each zone are stored, where the start | ogical
sector nunbers are recorded in 24 bits and the remaining bits are

reserved. 5 When a disc on which the start |ogical sector n%ﬁiﬁﬂﬂhf’r each
zone are recorded is read or witten in another recording and/ or

reproduci ng apparatus, the foll ow ng operat ildns may be perforned. The

reproduci ng only argtys reqguires no calculation of the start |ogical
sector numbers. TEP(E ?@ dé@@é%?g%‘etsﬁ%’cﬁ‘g@d?fdhﬂ@gﬁ avhsire thestagdegidalcsenior
apparatus recordsnpgd i f rt l.ogi.cal sector
nunber even thougﬂ ?%gri)tag%@f%gﬁ?ggﬁsng?garr%sgﬁ%gM%Pé%kﬁgﬁéa&il%g'?ﬂe DDS

area i s wong, angectousutibers eps mhocdediroR4 bits 2PRANBremaiIsg bitead data on
the basis of the stored, start |logical sector nunber. Thus, it is securest
to read data with G ¥%%nce to the start 15 | ogi cal sector nunber recorded

cal cul atton of the. otV Toaid e AT b Bk 08 LA TR dorradtr oa

calculation of the start |ogical sector

Thus, the reproduzdme ase pecaateds is readuirivastter? irphGsthel Feofdihg @RbGF ating the
conplicated start l,cal sector nunber to thereby sinplify the firnmware.

| o
20 That is, in th’Eeprrgﬂ‘l‘%FHQ&Hﬁ’&"%Hﬁ:%hﬁﬁ%ﬁ\amsqpeigti@mﬁ)mﬂyihe pertormiedowc har t

of FIG 5, the start | ggj r 0 ach zone stored _i,n the DDS
area i s read (S101), aﬁgbgg#ﬁgh c%rgg%gggﬁétgéﬁg%w%%o F%'&H'ai'g'f‘ of ih‘? ogi cal

sector number to starﬂdogdmtedctb_ﬁﬂwﬁﬂmberé\./@ﬂﬁi*dﬂ's|b%cawé@méﬁé%oFHiﬁ§fnh§/drnSta"ed

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

nunber &f the DDICRIRAUCING GPPAEAIUB RCarde detapn the biasislof dee woongstabler i s
T the rocorded CeRa serionaoeravahdG (K s iebRAF SR NaHo gt ai ned by
cal cul ation, theresppdecinthefPDEQIrEa iNATORY, ArRFOLAIRE rélddlEREAWFL i on, and
' not, apparatus must read data on the basis of the stored start logical sector
. number. Thus, it is svecurest 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 (5101), 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 énd
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



30 the apparatus only reads data on the basis of the start |ogical sector
information recorded on the disc. This is because the data of the disc is 2
'2 MAR 2007 12 recorded on the basis of the start |ogical sector nunber
which is stored in the DDS area for each zone. Also, it isz%q%qrzg[ﬁt not to
record additional data until it is determined which information s w ong.
Thus, information nust not be recorded on the disc until it is determ ned
-why 5 the start |ogical sector nunber of t e disc is inconsistent and a
proper -action i erf8r rre@. That is, in the recording and reproducing
appar atus, as sh raRd o, ther basis REfHe gartppgicalsseatorengniben whiolyis atoredct or
nunber for each gz ' Js read ((S2 , and the start
e DEtSO{;n%?a fo? i JBRe. %g@lltlals&cgae ﬁ)o? ilﬁ%fe&a

| ogi cal sector 10 nunber for each zone’is s of the

PDL i nformati on adtitional dafecontilitisaiemnihedwicH ﬁ?&%ﬁatioﬁh@’&/roﬁé. T
det erm ned whet her, e start I cal sector nunbers read in step %’1 are

t | 0
i dentical to theQEFRAYON BYist APt g@é?@‘?rdﬁdrﬂﬁlethg disg @ntildt isdieterminepwhg?2

(S203), sand i f sSehe stapr ' operations  ar er fornmed
(S204). 1f not, theeSIS '@Lﬁﬂgﬁgﬁoﬁ‘%&%@c‘;%‘iﬁg&h& EFPBF'SF%“@HS&PH@HW S205),
data is read on @abkon epéfomfied.he start | ogical sector nunber stored in the

DDS area (S206), andTBO data is recorded on the disc until the error is
cleared by a fixing 88 88w recesdigg and nepepdusingapparatus; as shbwgiigal

sect or nunber 20 ' t rt. position infqgrmation for each

zone is stored |tntfé)‘:k?1\g Ee? gEF%rraﬁat&)"g??é%%?%ﬁ’ S?BEO[rﬁ'é{mtﬁf O Qo8 ng onl y

apparatus requi stesediin tegDDS hred i reali ¢9D01 £ ahl ené St fog;ﬂ{a?g?&Bf” | ogi cal
en

sector . .nunmber. Al so, when the stored information IS I nconsis
corresgOnd to 2BURRET iof @aghnzane istcaleulpiesi an the basiofititd PDL frforraiddn zone,

nunber gener at eco by Gaoet fPRgBEmER BeElRARN Thppal it delamiprometer
different from etherstadtibgical s6étoentiiBerd RIRANStEY DoPePs dditichioqRa®at i on for
each zone, is start logical sector numbers calculéted 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 Iogiéal 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.
Al'so, when the stored informétion is inconsistent corresbond 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



m nimzed and stability of the recorded data is increased. 30 2 2 MAR 2007
..13 What is clained is: 1. An apparatus to nmanage data for reproducing a
recordi ng medi um the recording nediumhaving a plurality of zones that
forma group, with start position information for each zone peMaDI8] Or ed
in a predeterm ned area, the apparatus conprising: a pickup unit to read
the start position information for eacjl'n zone; and a controller to control
access of the data based upon the read dtart position informati on, wherein
the start positi on information for a correspondi ng one of the zones is

det erm eq. wi.th reference to a nunber of defects generated froma start of
the g% f-l?iged 195y ecedi ng  zone. 2. The apparatus of claim 1, wherein the
start position information for each zone is stored in a disc definition

structure ar ea of a defect managenent area of the disc, and which forns
the predet er'ni ned\N:3RPArates toRanagsdata fersreprodusiag aracordipg Medivnn thsy fegardifige

al | ocaprid HaliRg S Plutalifost drie8 thét%ﬂﬁ @#ﬂo% W ﬂ%sﬁneﬂf?nfo T fBr &&chan

integer, and the start position informatfon |n es a start logica
sect or ZATRBRIRY sterediin@ P&ﬁﬁi‘?@"@%ﬂ afeadhaianpqratumememmng he recording medi um

further 'nC|a'~bi’<§<‘Elp%nﬁRﬁlre‘§dﬂ?J§§rt Eélﬁ’&‘?‘ﬁ'nﬁgmgﬁo PF%%BEORQ%%HO” and/or an end

portion of the grou cts o rou 5. The apparat us
of claim 1, ageatelaste mtrgtmsmfsthe deta b%&@ummemaﬁrstmltmomﬁoimﬂon

det ermi ned Sfhefsin B sthiP F%@ﬁ{ infimBtiorn fo coﬂ'tg%dotn'dﬁllg Ak c@ﬂ\eezron% lscﬂ’ét§rﬁfr§1éd0n

bl ock at a boundary each zone due défective sector o
pecor dwith reiedenns to a number of defects generated from a start of the group up to a preceding

‘ zone.
¢
2. The apparatus of claim 1, wherein the start position information for each zone is

stored in a disc definition structure area of a defect management area of the disc, and which
forms the predetermined area.

3. The apparatus 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 apparatus of claim 1, wherein the recording medium further includes a spare
area allocated at a start portion and/or an end portion of the group, for replacing defects of the

| group.
5. The apparatus of claim 1, wherein the start position information of 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.



