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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 | NFORMATI ON 5 BACKGROUND OF THE
INVENTION 1. Field of the Invention The present
invention relates to the field opti cal recording
medi a, and nore particularly, to a disc for storing

o ZF:L%H%'?%"E ROl wRRILM £0R SROMRE S TART, b5Tony
di RM Ip@g;@m,
gfe ;aumgr oup f ﬁﬁ@g&;@ﬂéﬁﬁ?ﬁl{?lﬂgﬁu&pﬁg gg—ggﬁl a G IAGING

net hod for nanagi ngP GJP&BSU%G@“IEMFORMmmmon 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 |inear
velocity (CLV) nethod are suppressed, and a zoned
constant |inear velog t od IS used to
obtain a higher recortig-dens =l 4QNobt ai ned
by a tonst Bld apgid lﬁf/entYdﬂ OC'ty (CAV) nethod. 20 A
recordabl e _and/or rewitable disc managed by a

pr edet er mi heel pressrt étvention melategi toghd ekt bSoptRYl RRdiRg

SZI C e, A o Yot ton @ aTacstoang infoteatioreet star
PfionPfordaRAS chE %ft@ﬁf %FUBH ¥r {&tﬁhmﬁ%&tﬁqﬂof the.

nunbers for indicating oSl

and |regPeching seastiom, whnbmas 4 spar@@"eﬁdw\@e@& MBAagement of a
tem are separ ately

ranagbaaP e eficeliy S es sl = exlen foaranaging data

gi venudig BRCpShaR@nr eproduce a file by a file
system 1n areas ot Rer t han areas which are not used

for rlecor dPesgriptiofiof the Baldedidrta | ead-in area or a

guard are f,or .a t he change of speed at a
boundary P%éﬁ %L"&i?ég'”g%ﬁ%%ﬁ%ﬂ@é infréctnegsios cecording due

?ep?ggﬁggg#@f olﬁ spbb& of & sfp?rﬁﬂé 4Rl dfedordlisS of8%earch speed,
which occur in a constant lmear velocity (CLV) method are suppressed.
and a zoned constant linear velocity (ZLCV) method is used to obtain a
higher recording density than that obtained by a constant angular
velocity (CAV) method.

A recordable and/or rewritable disc managed by a predetermined

method for managing defects may have a defective area, which can be
detected through a certification process, when the disc is initialized. in
order to manage the defects, physical sector numbers for indicating
physical position on the disc and logical sector numbers for recording
and managing a file by a file system, are separately managed. Logical
sector numbers are sequentially given to record and reproduce a file by
a file system, in areas other than areas which are not used for recording
a file, such as a lead-in area or a guard area for adjusting the change of

speed at a boundary between zones, and an area where defects are
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usi ng | ogi cal sector nunbers according to the file
system and a recording and/or reproduci ng apparatus
receives a logical sector nunber fromthe file system
as a position to be recorded and/or 5 reproduced, and
then searches for a physical sector nunber
corresponding to the | ogical sec or nunber to perform

recordin / roducti on. When a reproduci ng
appar QPUE "’ﬁﬁ‘ge&f'%’s ePerdadpreaidisn and espregucachisom the disc

| ogi cakingeBhRE Pﬁumb@?s é&%qidlpﬁ tﬁiﬁ? %Sycgée?{ﬂo?”%@

physi cal 'y W ong area,

read b@crmdmmd/mrer@poddlm:n@ apppaitad teveivedl $Rgiddeetiol €
overl a ecorded data, so that previous

recor 8 Hnbea%( Fh? f@ﬁéﬂ’ﬁf@ﬂ" aSENMSIoNdo hﬁ-ECIOFMEf\HTnm To
sol verdrdgdabay &l ABh €88 rcHds fg?agﬂygﬁble%%cgrf

present 15 invention to prov ecor

whi chcorsespiariciegltd thiedogical seetbi hymbef tozlﬁ’érﬁﬁ'nbﬁéc%rdlng and/or
met hod for, controlling the speed for each zone such

a zoWCd¥HQ%nt |inear velocity or a zoned constant

angul ar ve ' 1.nf ' the start

posi tion o* ezgf: r%%rﬁguplbﬂsa?ﬁrg%hghag{ési%?rrgr ’”zczﬁlﬁ’[ﬁﬂt’on of
or r efheilogisl zentbnonumbet hiee FiRsigIrebddielaa iaUsh E wrong
forms a group froma 20 plurality of zones and has a

spar e?&Fe§O f%ﬁ’t tae fitaeannnt hyeinedtby another repoeduaing apparatus,
ot honfs iRl ik ReeRa6E A hRYEHrRY defa B WrEFreigus recorded

posi tdata is spoitedat i on of each zone recorded on the
disc, to mnimze danmage of data due to errors in
alculatlon of the start |ogical sector number

generated by 25 recg
appar at uses whi ch are ot her and

ensur e st afy solvecis dboge QFEHI%Sfl@libré}ﬁi%}eegoptﬁwegﬁ&éent
Accor di ng{Iy, to achieve the first object, ther

pr ovil QN tedupidag wserding cmﬁﬁwms@dcbﬂs djvpieuﬂrlato & plurality

o ur S 2BreS pIAREid R PaREOIHS 5 K ed REeRih Zog sch as a
for repkdcongtateliasasvdiesitt d?ﬁa %ﬁé@cbﬁstéﬁ &?@}tsﬂveig&ﬂfh and

start position information for each zone Is store
a pr ddetrEpiiPmen the start position of each zone is stored after initialization

or reinitialization of the recording medium which forms a group from a

plurality of zones and has a spare area for defect management.

It is another objective of the present invention to provide a
method for managing data on the basis of the start position information
of each zone recorded on the disc, to minimize damage of data due to
errors in calculation of the start logical sector number generated by
recording and/or reproducing apparatuses which are different from each
other and ensure stable recording and/or reproducing of data.

Accordingly, to achieve the first object, there is provided a
recording medium comprised of a plurality of zones in order to manage

defects, wherein the plurality of zones form a group, and a spare area
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To achi eve the second object, there is provided a

met hod for nanaging data for a reproducing only

apparatus in which a plurality of 5 zones forma

group to manage defects of the disc, a spare area for

repl aci ng defects for the group is allocated, and

start position information for ®ach zone is stored in
' the steps of:

" ehat 40 PG GBI4ELb 6% R gt RealooalecAniistart positon

th feeak ' r i : w.and accessi ng
data on the g oo Re ik StorB8i aiBFe s naEren

i nfor mat i orl Cadhieepthedsariong difiect apers RestodRied-a mEthod for
achi ey[gaﬁ{ e sgcgg ob'# ect, there is provided a method
for A aégﬂr?’% it 20T BICROHETBY antvgrrpdatuspn edudh aglurality of
appar abtes f [ | [ es forns a gro

0 manage. el pcroufte ReGRe deledt of el oL e dfedl

r epl atsmgciogfastests 6ér thearoupimalictatdd, eeat 8t paBfiohhe

tart. ition information for each zone i's stored

isna; E\}‘gr&'gﬁqmolfi@ahﬁ.zea,e IS gioReH insa ﬁgeda’ﬁern?oineﬁﬁrr]m,:comprising
di : i¢d i jod i.pn far. eac zone

i ch o ops PL e B B A B Wi R Stord i the

cal cubrgdeigmined astafor @ast 16r@) ahafRCEBShG .Qja?é’f)n A& Basis of
zone on th asis of primary defect [|ist™informti OR;
and pfg‘Pf”SPﬁiSE@'S‘P%@PHgnfaﬁaa ) ﬁﬂﬁgemfgddaihg tlr\bencéd;]&cﬂ&bta,
read start il j L.on, s identic to the

cal cul at edT‘gié gbfﬁw%ggﬁz tg %g(?ﬁ?%}ﬂ%'ggtr HEE Pr%@%ﬁ agmgthod for

met hodahaginhetata oms f@ﬁﬁdiﬁ@%dquﬂﬁﬁﬁiﬂ%ﬁaﬁﬁrgﬁﬁﬁﬂw—ﬁ%h a

basi s olfqﬁhe start_position informatio e
pr eddtdaibhetEenesformparoreHe to setageatefeqssf thodisc, a spare

I nf [ j ] Ical 1o th I ted 25
St ar - paant bRt SPRER il s EplRalisiand loe sk
DRAWRNISBIOTHifartatiendby esth xsfe _nsloREMAR gegshiidfarea,

present invention wll becone nore apparent
descFPBIRIG NG hEetaps ofreadingdiae starbpasitien tréommsticroior each

W th rawi ngs, in which: 4
! 25RepuRete SRuchy i BEREFEhBMLA e Tl e
one- diarkpssitioalinfotmaidnifio? cabh aoh¥RinaBk KHsiCoan
si ze,.of. the DVD-RAM st andard version 152% a%ﬁﬁ‘rrhé;@ &el?gct
st ar Histip restion,and pedprrainghieading :and writing of data when the
read start position information is identical to the calculated start position
information.
Also, the method further comprises step of reading data on the
basis of the start position information stored in the predetermined area

when the read start position information is not identical to the calculated
start position information.

BRIEF DESCRIPTION OF THE DRAWINGS
The above objectives and advantages of the present invention
will become more apparent by describing in detail preferred

embodiments thereof with reference to the attached drawings in which:
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FIG 2 shows a change of the start |ogical sector
nunber of each 5 zone caused by slipping replacenent
in the disc, which has a group forned of a plurality
of zones, to aid understanding of the present
invention; FIG 3 shows a change of the starting
position of data is recorded by4the m scal cul ated

| ogi cal sector nunmber in the structure of the disc of
10 FIG 2; FHGT shostsaive ralatlexzampl tetet e she-drhungionsl

o 1S Sl HisghRe e geectze AnadovarAM sandard
accor diergoh a0 BRd BEE SRR |0 Iﬁéfﬂhhxg;%r oFb&n 2ofs @

fl omchart of an enbodi nen ta managenent 15

met hod f or FAGr @showsci oloargd gf thepstaatagica seotddinighide? of each

h f1 owch f
an cnBoiPheHEeRPY Rbaria RRingsaranin el rocvich ras a roup

D esent o PR L AN R St o e
EMBODITMENTIONh or der to rmnglge gef ects on a general
rewnitable disc,

recordabl e dé R
repl acenen{:‘?af PAYP ﬁp?h?g"g@e?féE?§taﬂ'@%§9$”foﬁmwﬁtﬂ isgecorded
| ogi cal tﬁ@%%alélﬂé%%rlégfc% EQ&oPﬁur‘ﬁBgrslnpth% SHRREIE Y the disc of

defects (primary gener at
initi BIGzAti on of the disc, and linear 25 repl acenment

for repl aciz:g% frror correction code (ECC) blocks of an
er r oneous AW ABraxaMme 6 khe strlciureniectablewhicind

dur | nge e (PTG o RERS pYsHE) Rkt i Actiieiee

is usmantagement alezeacorifgabitied prdsent MehB&Or di ng or
reproduct| eed_due to defects, in which a | ogical
30 sector M@O\eﬂew gban ephpdieentot afigtermasagement

S?éﬁé@%"?%ﬁf‘o?ﬁﬁé RS ot g e eSent
di sc ingemntor;izmidi zed. Here, the | ogical sector nunber

IS provi dgg] to a sector next to the defective sector,
that is, G, 618 g fleushisioban embodiment of a data management

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

DESCRIPTION OF THE PREFERRED EMBODIMENTS
In order to manage defects on a general recordable and/or

rewritable disc, slipping replacement, for skipping defects without
providing logical sector numbers to the defects, is used for defects
(primary defects) generated upon initialization of the disc, and linear
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
sector number is provided to a sector which is determined to be
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reproduced by skipping a sector where a defect is
generated during 5 recording or reproduction. Here, an
actual physical sector nunber is shifted by the

sect or nunber desi gnated by skipping the defective
sector. Such a shifting-backwards phenonenon is sol ved

by using the sane nunber of secbors in a spare area

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

group feativeeings aentificativherondssdef pepeciify HBRcof & disc
recor%ﬂgn f}{eegi's Accoroll n% tégqthe speci fications, the

posi ti on-of 'RUSGeY KRielizeds ddarer thedpoisakspaigr suMppr isgprovided
r epl acienegéctbs ' : ded_Jin a primr

Gef eot ot oy a8 the PRt e Seaick AR Halel e Pises o

on a digtedusidini sigppiag lcasmtemvherennaéfebeisusaehb@i drring
def ectr\?\ﬁ@'ﬁﬁ;@g s 15 neraﬁed while a disc 1s being

used. QeferPAgdIqL rieten ap actusl shpgjaabisertor number is
ski ppeshifted |5 & A4 b8, o ~ into.the | qggical
sect or nunbe)srz %Sé&t\/\ﬁqf %ﬁhﬂ%ﬁg%ﬁé&@ﬁ%{% Sgﬁyi S&ﬁ Fﬂég%he ddfective
repl adefit Suobl askiftirg-backveyds phenctheson T8svel b)&Ring the

repl a nt is used for defects generated during use

of Iot h%gﬁ%s@:‘mgﬁr ﬂﬁ?e&ﬁo'ﬁdn ECPE GEd@ logatasiatidpecend portion of a
def ectrby®d t@rorh S e R ECC bl ac .
existing i E%a&ggérgegrg[?%g?%@@%?Fgglﬁlﬁ%wggf O% ﬁghacts in the

def ect¢ssdBOGIBRO Acooetihg te thedspddiielibng SRLASEIRIH of $
prescrdi F?eg to be recorded in a secondary defect Iist
(SDL) SPIPCHVaSrelor renarad estppiag saplenement iscpresbebed to be

l'inea ' 1 {,Gal ct.or nunbering
5 mo SRR RERRHnar et is! BN p RIS GhanaarBen e
25 t héDMég ioniapdiscof sectors on a disc are

di scont i nugﬁs,. and real data for a defective ECC
bl ock exi sPYPRIRIAeRIEPEERE sannativeriweed for aaledediwkibh is

. . DV T
rocor g ot e B ] (BB WL Seracttyes et
a pl disegargedbr gRipppd, @igedntimaty Mirdrod&8Ed %t%%?'!’tﬁqi@a#
spare_area whjch are 30 constant in each zone. Th

i's, PPN THNBRNG. Whish ereansshal sinaingrepicament dgiates!file

el N 1R e

i ncl wlletngeusgiaf theatisa,in vhisiesn EQCEBIocR iSalR g 88rechi

a guard, area ich are sequentially arranged.
sector is replaced by an EC% block existing in a spare area. The
location of the defective ECC block replaced by linear replacement is
prescribed to be recorded in a secondary defect list (SDL) in a defect
management area on a disc. When linear replacement is used, logical
sector numbering is not interrupted. However, when there is a defect,
the positions of sectors on a disc are discontinuous, and real data for a
defective ECC block exists in a spare area.

Meanwhile, a digital versatile disc random access memory (DVD-

RAM) according to the DVD-RAM standard version 1.0 inciudes &
plurality of groups each having a user area and a spare area which are
constant in each zone. That is, FIGS. 1A and 1B one-dimensionally

show a logical area and a physical area on part of a disc, respectively,
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That is, reference nunerals 101, 102, 103, 104 and 105
denote a user area, a spare area, a guard area,
defective sectors and a spare area 5 replaced by
sl i pping replacenent, respectively. The guard area 103
Is a buffering area for preventing driving from
becom ng unstable due to the di¥ferences in rotation

speed hetween, zones, ﬁmd is allocated at the start

and t N'ERPIEGNCHILNBPIwaica! aerdncildes agpare aréamaliser
met hodyrkgr ] C is 10 for of

one zo rt{ e,g’ aa%&;%gés’%gf gﬁg%e%&?rg aag% g‘@ﬁ?he%ea%ewaﬁgﬁﬁamng ed.

each Tgebim refaehcegnomprals 10anagEt G8s 1081#eL 105 denote a user
managenent area. Al so, F 1 B shows the

, FIG
shi f t iNGFAERIE YE3pRSRGHD ABE. idelagtive iseatarsgndal spare area

sect oy II; [ H?e?’f I sli.ppi n )

repl aégﬁﬁﬁ%m\i@{;@p, r(e&/ﬁ%r? sp'\g%ggg?tgéy ' a-ljiggi"g%"ﬂ@@ 103is

i n ea@buftenieng dree fshpfevienting biEvPGERN b@f:orﬂir@urhéwﬂn%%iue to
e

sect or, nﬁ@ber ends at the spare area of t .
cor r edPoRteFRASHB rotatignispeesthatveengoes, aneds allocated at the

nunbekiHf aﬁ@&ﬁg@é Pégﬂgng%f gégﬁlgé@ém ned without

bei ng affecte nuner ects as shown in

FIG 1A Wha&onvmimmeth@@f@&haﬁﬁﬁﬁ%ﬂefé&'@?% ofh is
each %{{ the groups are predeterm ned by a standard so

that VHBRAdRfONestPRen @ndiaepare areads alldost@Dastherénd of each

separ Sty RO I laet of el St Benomanngiso, Fic
zone. TBieewsIthe shittig-bbidadistiHenddh iNYHEN afbaiEabtor

group is, designated as described above.
def ecl4MPR is itk bactevardaiygipping replasement. However, when

| i oD | 25 perf d
only SR head BB BRRL AR B5GT B, The St P& arapnamer 2
def eclogiogesectat admber anao bt 8RO RedlbPtR éb?'rébg:g@p@rgszone

slippin repl acenent, the nunber def ective
t hat #Kether stppdeginalsteater nunabar aftthe nekiezoneniserredétermined

ar oup e pliedte R B Mitherer et S plown  FIC. 14

R e R i e LR

can HEedeisrmmed bya stanstsrd gortbpl woemdata, or7the dist eread, the

isisze Rhrt BfiE8 Rl RS R oSO rlng? in%? be %%Lg?a?&?/nt
managed to search for the corresponding zone.

However, the start logical sector number of each group is
designated as described above. Thus, when defects in a group are
managed by slipping replacement, slipping replacement must be
performed only within a corresponding group. In order to replace
defects generated in a corresponding group using the slipping
replacement, the number of defective sectors that are slipped must be
less than the number of usable sectors in a spare area of the
corresponding group. Thus, a restriction that a large defect generated
in a group must be processed within the same group limits the maximum
size of a defect that can be replaced by slipping replacement.
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greater than the size of a spare area in a
correspondi ng group, a spare area in another group
must 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 bl ocks, that

is, in units of 16 sectors. Thu a spare area of 16

t i's ' SS t|ve sector,
FRARAY Lk oKL 3 o) R R R AN
Al so, geeatenthdartte s&eZ@‘ Dhp&reSNBR) %rc%?fé‘sgf)ngz fggjr:r up, {4 spare
managenent is redet erm ned, so that pare

the pPEHRNANAtFOSLPenside ugtesiob\bénedri replicethent HBwever,

I
oo 0L RS S ORETE R I, Lo

r ecor skatgrs Hiten ehids of EOTbioekE | 'tﬁé?@cbh l%rsaé sectors. Thus,
utilization of a disc is degraded. To solve es

pr obl 7B REALOT 1S $RcbY 5 dequirast ﬂmqo:f]?f:ess ?mulemtcnge fsector
rality o

S ones Bichueedit BBl ot SRE pdnadeRent nlse atandard

por t i sine of atsber@amaofoﬁ@éfé%'t rﬁdﬁﬁggﬁ%nt fé“ﬁlre erg}Yﬁb?cf 5B that a

roup is formed of a plurality zones,
Igogl gstgaregé%q e thewrredetermineshsne Madmmdﬁo@ne@ he

| arly, when a spare area
oxi stPPRpafA R Ben SfTod Rireaehiont UginsLpnezo r@placesgagnt
the slnppi bg appnbaciAnis @dslimB%oRSIA Y MPHLRARGKBLIS

to thereby conpllcate cal cul ation |n nit
Par t iS6ifiandy of aERpibilingtion efpa disere obgrRiRe S

I t esta tor of an ECC block at a
Cart DoodtselVe iHtSeqisBblendy fiatads Q’”QH%@H@W@HWCE@r

bl ocknarmding atRetsaih wiibe a@ggfﬁ @tﬁ?%géﬁ@mﬁ@ﬁ 8t 2hes and

whi ch cannot forman ECC b

bet WESiPE® RERA Brafloskiqubatdhe stant pugioh dfiiBe fg'if@l%@ﬁ@/%?’the end
ECC 88*(5 of each zone, calculation of the start
| ogi c *8ect or number with respect to each zone

b { 185 2
ohow 5| ooy erk@ FRus s @fined 0Fs plapIf &f2onkl, BRGHAR Iogical
whi cﬁe%toganumaef foy e@fchmnes:ia‘pends anghe wumifer R defecis ea

i ng replacenent is allocated at the group,
;gtrj %rﬂ% % W%SB E@%‘Pareﬁﬁﬁéﬁ'sﬁﬁjﬁ%ﬁ Rstsitisicin whiple thesgroup

changredts, alippMRErcloentdit i be ferformed 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 biock is located at
the zone boundary. When sectors which cannot form an ECC block at a
boundary between zones are skipped to prevent the fragmented ECC
blocks of each zone, calculation of the start logical sector number with
respect to each zone becomes more complicated.

Thatis, FIGS. 2A and 2B show a logical area and a physical area
of a disc in which a plurality of zones form a group, a spare area for
slipping replacement is allocated at the group, and the start logical
sector number of each zone is changed. Each zone includes guard
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area, a user area, and a guard area, and a spare area
204 for a group is allocated at the end portion of
the group. Reference nunmerals 201, 202 and 203 denote
a user area, a guard area and defective sectors,
respectively. 5 Wien a zone #i0 (first zone) has no
defects, the Iogical sector nunBer which is aIIocated

as the start g i cal sector nunber of a zone 1 (the
second %n%}’s% %81 and ROy ErpreAend aﬁ@arﬁaaww fr a group

the Sttéb?tocét@@'a‘% g'lteef 8RS HBHIHEPRE aﬁégﬁ I%'geggﬂég Eﬁ@ierals 201,

n+1, when a ect'Is gener

duri ng’GZrﬂmd 403 dehotene usbeasiaatglmgiaesd aﬁ@@bﬂfcttq'@ sectors,
nunber_is ted backwards by an anmount equal to the

nunber® %qteq%tx(@{y def ective sectors. That is, as shovvn in

FIG 2B, WigRefk Eezd%é”t’!)@gtrgf 2G5 %Jé ﬁ;ﬁg%?@ggﬁ rzlﬁlpn Laector

zone 00 is i, the Toglcal sect rnu

bac kvvamdﬂadmyvhlch Isfa!tdmateﬂj as ehanstateibgobbsedsr SREMET df'h 1 Zone
FI G A1t the fin 15 | ogi cal sector nunber all ocated
to thd Al seern Zt?ﬁe)tt%ttk%randtw!éem these are pgidefacts, the start

S © lodiaTaoidrk ARR S o irkifnl i e BT PR 46188 15°
t he DyBn&Albs lranatr forveHaH tritttéttzaﬁeﬁnthbfg@aﬁt AseBtor

user area allocated to the first zone is msec ors

the sDHMPer iysiutied baskwardsiy anmpwunbequaido zomeuber of the
start ut when each zone has no spare area,

t he staa{etrcgp%gtgétgfgjsector nunber of the next zone is

shi fted byThat i8sas bewRn i FiG 2B 28hsR tﬁé‘ﬁumb@teoﬁ{lé’té{:thve

| ogi cal sector nunber of the zone 01 iIsmi+1
next SYHErirdhe zong #Gisdnthenlogivabectonfumibéescare hted
roup .to the sanme zone

t h tart of th
(ooncor 8y By BRE arcie dF’%‘dﬁ%aﬁs SN By thesfinal
hi ft
S Tegios et WG BT e #3005 AR eliblidhe fina

start Iogp:@i; settonnombehellEZTebito the ftﬁs@ﬂbm@ 88ddrMgne thé
ween each zone due to a defective

each bou 3/ qpeg
sect orpum “ f qelpctive SR5iPI§ 18 Masir emmi ni ng 30 sectors
whi ch Can”ﬂ’iusf H MPBVESRAR 88K a8k LGicR™ 00 0OWhé&] agh, size of a

zone.
user area allocated to the first zone is m sectors, the start logical sector

number of the zone #1 starts from m+1, but when each zone has no
spare area, the start logical sector number of the next zone is shifted by
i as shown in FIG. 2B so that the start logical sector number of the zone
#1is me-i+1.

In the next zone (zone 42), when the number of defects
generated from the start of the group to the same zone (zone #2) s j,
the start logical sector number is shifted to n-j+1. At this time, i and j
may further include an additional spare area for preventing the start
position of the ECC block from misaligning at each boundary between
each zone due to a defective sector, i.e., for skipping the remaining

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

whi ch -gampli cat alcul ation of the start | ogi_cal

sect or nun%lléefé\agtﬁo@g@ﬁseé%@m @ 108 PEFE @0Bpipphiftgd backwards
r epl adgneatadditithas bl Hgar epl acenent is  perforned in
reverse and the renmai ning sectors which cannot form an

ECC bl oc t( Hgiecthe; @algm@eae@d nalty be Iaﬂutfniaﬁ)at bRt &REPortion of a
Zzones e Sl n r cenent, are

real | calt”gér Q{b §té8 W@fhﬁg?i’ﬁ?o i thﬁép’z‘?ﬂﬂﬁea 40Hi israllocated
conpl iat dtestaegprtibabf @fbuwr%rs‘g’\@mmhg?‘Eé"gk?'g%ﬁﬁitgfp@r%osrmed,

general |y recorded at "a portion er
sect ohikihbempligates salditationtad the starhiegkpRE€ctaf 88mbsr for each
t he

positi d,at_the start portion of the group, and
cal cullzgﬁ'lg‘oﬁ i"§VHrE YyPPIE TeREcemeant dpstslinpipgriapiacement is

rea [déﬁ‘ofrngeéi hﬁr({]vﬁfé’@ahr‘i’% ﬁjf@ dlge?rée@ﬁm% setcﬁ:ﬁgﬁggﬁ%@?mtﬁgrm an

sector nunber. Thus, s¥are

gr oupEfSr Blosd, whishus genemated bt 2 oeadatytsetaban Lohegkaar the
sect o%”%u;qber [for each zonaﬁ is change | so that the
r ecor By RA'BFCTPERy BER tGalgCalssatdhe finalirertioalot therene,

the Skhich @fnbipaiénlaiagaligh, nunber for each zone to

performnormal ly recording and/or reproduction of a

di sc. Meanisio| whehrmesfik}b&wyst@nﬁ§générféaﬂv¥féé&déﬂa@a rtion
reprodﬁci ntg] 3n|. gg arat us, such as D ROM r epr oducl ng
appar &t'6'€ WfdPgra iR of the elisa statts) hgispare area is

sect JHirRSy r Ao f the di nust be |

r eadf%%o‘ t hat attﬁg Sé?rggsg{‘cﬁtﬁgh?igfé}d%raé'dsotﬁef@?%'on IS wrong,

r epr dbedilegystppesatnes beseanelueas &k fdrvaR sRAIRG tf\@ logical
0

showthg case of change of the start |ogical “sector
nunbet*Ht" HMR%e when a conplicated start |ogical

sector nunigls I in_a . ,
pr edet er ni ned’ E’Q??}Mc)eﬁ&%)eér%ai\%ﬁgbigiﬂhe IRD T9ANING A plurality
r ecordfizogeantitmtan epjicd setitg napRRT 3bUSa P zcﬁwé@féﬁ%bgd S0

bug Otob a firmmare. \Wen the cal cul ation of the
| ogi d&7t BRAPEOTHEY RNYAL reprodyGing apperatesmiList aaledliatatie start

thus i6absetdtuberBEesLifiond IHER S ﬁggrr?zgllyorfecording
and/or reproduction of a disc. Meanwhile, in order to read the disc in a
a reproducing only apparatus such as DVD-ROM reproducing
apparatus and/or a DVD player, the start logical sector numbers for
each zone of the disc must be read, so that the size of the firmware of
the reproducing apparatus is increased.

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

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

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

area of the filein a 5 zone d1IQ, which is 301, nmay

be 302, As .shown in FIG 3B, a zone 303 where | ogical

sect o NERIBMEONG LR PEAetamiGee protomeee o erers efgictatare of a
sect ormigkbRehn : - ere the.

| ogi carpiesect ogdtﬁru%gﬁqzlosn%{%{lmé@és]ﬁstr@?gamﬁgﬁr‘)ﬁg’cmg

gener @ppératin, paotmalupaitiorz ohERS HBokthe pHYBiceharde
easi |y _found e 304 cannot be easily found

but 10 g
by anyOEGEPRATIBHAP AP TRbALEIG oA abibariagiasl arbr afies file in
dri Ve_Z@Métiﬁ@m% WB(‘M,%%y B@lﬁﬂ ation, wong

positions may be recor or a normally recorded

portion carsothdwen inrfEi@ 3Bie tone8OMEher gl s8toPhumbers
t he st art!?gljo%i cal sector number. Wien the file is

abnor PYPY Eohe el? wirede éhWQﬂi@mrS@@Wcﬂl@lmhﬁri?lcwrcr@, ios a zone
l.y i .
eoor 30018t Hhe TSRS A X R8O mav g 1

recor dededitsd. Urspamisa@edzdriesa303 86965 RaAnIULly found. but
r epr oduci gﬁﬂappar atus in which the start 1ogi car ’

sect oFON@ERB&ANNSt b 6agily fasuidday ameaqrresponiingerepeydimng
Wr on a ' rticul ar, en the

def egtla M?r%'%gtgsérr@ﬁp %rggeg&g tea{b l’ﬁgg, ed&mﬁg A1l wropg
posi t positiofis hiwy 18 maorded bPRIRESMERP HRLPIED boitdn cannot be

performed in reverse so that the first position o
the | BAddre tawiag ¢rlawetioney) theestartdegicaldaster nurhiser,

fil t t d. | th b
p:r ogl Zi’ns m@{%g fg%’ isr %t?rﬁga?al& régc%r\éfagr ar?qilgﬁ%\éﬁg regprded disc
each isaeeomict! sl/er MpRedLictd Wiordly PR HS:{P{E}%QE?@?{F@‘%@/&

25 initialization or reinitialization,
| ogi cAPrd¢tng appaTRyS; of & neratdilysenerdadalist isreahdgedain a

05 RN BB AEME o S P U 5 b st
st ar tnumgecislwisaghtalchsre e filermSpes ﬁ@ﬁ&ly?tégcrin and written.

recorded in the area using a recording
byt esN RdsHeylaRpmaribasicfectananagamdyttarep os alldamed tnthe start

fég‘g:p\)/%%iéjggft ﬁ%@ﬁ@ﬁ%@@pﬁ‘q@%ﬁ&éﬁémt3:? pé gzenﬁeé {norrgvgrse SO
that the first position of the logical sector number may be wrong, where
the file system cannot be read.

To solve the above problem, when the start logical sector
numbers for each zone are determined after slipping replacement on
initialization or reinitialization, the start logical sector numbers for each
Zone are stored in a disc definition structure (DDS) area of the defect
management area. That is, as shown in FIG. 4A, the start logical sector
numbers for each zone are recorded in the DDS area using a recording
item of 4 bytes. Here, RBP shows a relative byte position, and start
logical sector numbers for 35 zones from a reserved 256th byte position
of the DDS area can be allocated in unit of 4 bytes, as an example.
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of the DDS area can be allocated in unit of 4 bytes,

as an exanple. 11 FIG 4B denotes the structure of

the DDS where the start |ogical sector nunbers of 4

byte for each zone are stored, where the start |ogica
sector nunbers are recorded in bits and the _
remaining bits are reserved. 5 en a dksc on whi ch
oo dot | & peg oS IR Bt BB 8P afsty ol sector

and/ orNurmepisaefifcbyig fappactaters atestofed, vavdrBghe start logical
The reprodu0|ng only

, gggg‘?; us r@%ﬁ?&és&%ﬁcge%ﬂdéaI'%?f‘cmtso'#”q e regtaiming bits are

| ogi caksem’eor nunbers. This is because the recording
ang/or 10 reproduci ng apparatus records data on the

basis of t H@hﬁﬁa@ssnammblmma:aﬂarﬂegmr SEHBPRIMBYRMor each

tart |caI sector nunber recorded in
: Egu%%ﬁhgraég rf’%"%e @f eaghar WHtien imanelber serecding amdl/qr

appar abpodliig dRlalal heoBIbNRLASGhe hg & &

start |ogical 'sector nunbe

read data vilerepefdoimrenty apbheatst 26quilds rh@%i%@ﬁanon of the
sector ntjgoer recorded in the DDS area with

conpl ST OFcal SPEIOr BUMAerandhisdg Regrdss thf re\mo:ingg and/or

?chg ;Jg%%rblegci?l d%%@t%?ééc&r@ﬁ S%?é Pﬁ iﬁ‘? ga%fﬁl éheh‘grong start

I nuesber@vehgiasudghineg stariaahied
appar g seebpm ; gsetcj:gt or nuﬁ[‘ogérJl t'os’gtdtée}%e r

I ted, st i cal
Pl e ferpRcreats wheng, iaad tmsﬁmmmpmﬂg ony

t of F
?Egysﬁgﬁrﬁﬁﬁcaﬁsecg ofrE nﬂﬂ%@%% 9fqggéﬁrr?gr§éa%[ %seotor
i n t heurDber.aTkas, iitisrseadrdssldidad aae wiat ?’efén%n%@?@ﬁ?{gtart

based on the read start | ogi cal sector nunber

pr odu08Fd 8eeisY NURMbSRIRRarded iwhide DBS &iESCWIliSOWtMI!bE?Bd

P iLn ar at t he star
| gt e AetbRend badid YRR R RAR T P star oo sector
the stumber wgorddd m&hé@DS@F@@fThﬁs Qﬁle‘?é’egm an%b@%?atus
basis of, PDL infornmation of the defect

ar ea.reApIres, é‘oraé@@’#tbé’dfor calcolatingitbe cnmmloamdsatarmuogmélisector
t he |d1]‘n%é'%l 108 n’? Eﬁ@ﬁﬁ%(g al cul ation, the

appar at us perf or W@f%g and reproducti on,
and if not, Thatis, 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
reproducing apparatus, the start logical sector number of the DDS areg
is read, but the start logical sector number is calculated on the basis of
PDL information of the defect management area. If the recorded
information is consistent with the information obtained by calculation,
the apparatus performs normal recording and reproduction, and if not,
the apparatus only reads data on the basis of the start logical sector
information recorded on the disc. This is because the data of the disc is
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30 the apparatus only reads data on the basis of the
start logical sector information recorded on the
disc. This is because the data of the disc is 12
recorded on the basis of the start |ogical sector
nunber which is stored in the QQS area for each zone.
Also, it is securest not to record additional data

til rédort t ' ' information i s w ong.
Thus, Eor o R B B ot b ot Ml RhEB" shvinafs Wiveeuis stored
unt i | in the BD&earerrfonedcibynd AR, AiaEbolregl @0 $654:9"

nunbet, .0f. the disc js inconsistent and a proper
acti o%dﬁ’i'obaf?%‘@ﬁ%t’ ityp detaraningchwhish infecortiom g anshg, Thus,

r epr ofhsrini i,n .the flowhart of

G CgrornaiopRasehithe ARoRI, Wk abEinibe Sddhmeg why

st or eﬂﬂei Hagt MFDEJSMHanmmbéte@‘dhé QQ&LE!IH(%}%I&FI% ?ﬁ"cﬁé éroper
cul ate

| ogi cal,; sector_ 10 nunber for each zone is ca
on th%étbo SPPEBOTRE. PDL i nformation of the def ect

managemnent - it 1s determ ned whet her

t he St}w ag Ht T%tﬁggﬁqggg%%?rgm(# éeqrg%%p:pg] appaisty Bsghewn in
i dentthedlowobiatthef FISE & thd staiaaki YD

cal cul,at ed ith tep 202 (5203)%Igr§1d [ rso, %gf?ﬁ%?cmé?%e

read AREMP BEed éﬁrf@agr(é-?ﬁﬁ}, feodithd stB2@ical bbctor
ot or e 49,85 384 i el edbadiaef e Dt iformation
st ar tof thytefect sertagenuirbpsa g8 ay8d "ﬂh@ﬁ.téhzs B’Q@rrﬁh%ﬁ whather

(SZOSI)] a%{wd no data is recorded’on t 1 SC un
er r of'§ St logicay spgtos ntmbiengreadbial sté5 207 Jare Afentical to the

descr tart | ogical sector nunber 20

corr esgggﬁ)gi ng\étg 8to:r E@@%? FaL?H%t?‘?WtPHf?&Qrﬁtzﬁah anerif so,
eachnponal datastad efdiwritet B ea_ so
that .t hﬁ?é eBr oduci ng o;fy&%g%ﬁ{r%%rg r eqﬁg§2§2ﬁ%)' alf not, the
al gofd4 FAtitBe cischasiee erive iciofphier(SE053 tduts id RBCH the

t B when the stored. informati
" hconsy SRR SterlobRial KSGr honehSlodey ki aberas (5206

b oy st 5 RSB RAS Al dEbo o

sect 9o or generated by recording and reproducing

ol ng t he e 08Pt 4Fo%s, s SfBHonisAlrator bumber  each

zonegorresponding to the start position information for each Zone is stored in
the defect management area so that the reproducing only apparatus
requires no algorithm to calculate the complicated start logical sector
number,

Also, when the stored information is inconsistent correspond to
the calculated start position information for each zone, damage of data
due to errors of calcutation of the start logical sector number generated
by recording and reproducing apparatuses which are different from each
other, using the stored start position information for each zone, is
minimized and stability of the recorded data is increased.



mnimzed and stability of the recorded data is

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

reproduci ng apparatus to record and/ or reproduce data

to and/or fromzones of a reggording medium wth the

recordi ng nmedi um having a spare area for defect

ement for a group including a plurality of the

zones with the spare area being at an end of the

group, the apparatus conprising: a pickup unit

operable to read an information area of the recording
L medi OR5Cor¢ie ag Plolreﬁ*éidii%‘ﬁé&?léaaatﬁ&(ﬂ i§gPrd RRY/PT FSPEIdurddata to

dVHI TR ARE of Q'fcc%flﬁ Rleafullf wzl é }e%grdﬁnikgr}lgtielg@ﬁia}% % 2 spare

start position in tron’ |n
areofor ele@ohﬂamembmrﬁn h gg)upahclaﬁng aplursitpio€the zane With the spare

control |l er rable to perform defect management using
ar?%lém%%%\traél e&ﬁé’gtl}e&m\‘}é&“ﬁ@é’a’é‘“&@gﬁ’ﬂs% area in the

zon e«ﬁpi@ﬁuﬂ Bt PPtk L9 eﬁ@ﬁ@ﬁh@mﬁﬁfxﬁﬁ Eu%a Ak ¢ \Xﬁ I 9509&9% h’f‘e\ﬂﬁlm the

2. The apparatus according to claim1l rein
infronmetien fugn ha\cn@stsﬁsposmen dr:fomdmlym fotetaeh nf thic rgnea df olgg mup, the

BLFELAERL S GG B 0 S8R BEa R

nun§i@t;.cal sector nunber recorded in the start position
i nformati on read fromthe informati on area of the
r ec rmiglereneiarle t9 perfaem ép{@afrla@mem@tmsmgﬁ@e srarciugi in

B O S e g e R

determning fromthe read start p03|t|on |nforrmt|on
rt | ogjcal sector nunbe

5 1 he gne of the st
2. cor rﬁ?ﬁ’@ﬁ@@wﬁ a@qpr&;ﬁg to gléméét whersig e controllez accesses the data by

determining a logical start position for one of the zones having the data to be accessed
according to the corresponding start logical sector number recorded in the start position

information read from the information area of the recording medium.,

3. The apparatus according to claim 1 or 2, wherein the controller accesses the data
by selecting the zone having the data to be accessed, and determining from the read start
position information the one of the start logical sector numbers corresponding to the

selected zone.



