RECORDI NG REPRODUCI NG APPARATUS AND RECORDI NG MEDI UM Techni cal Field
5The present invention relates to the field of discs, and nore
particularly, to a recordi ng/reproduci ng nethod, a
recordi ng/ reproduci ng apparatus, an optical recording nmedium and a
conput er readabl e recordi ng nmedi um havi ng recorded thereon a program
for the recording/reproduci ng net hod. Backaround Art Recent
years have w tnessed renmarkabl e advances in optical recording
techniques (i.e., techniques for recording data on optical discs).
Wth these advances, various types of optical disc

recor di ng/ r RECRINGIRERRODUGING APPARAEISAND RIECOBDINGEGMEDINM t e- once
optical discs are a type of optical discs to which data can be
witten 15 only once. For exanple, conventional conpact

di sc-recordables (CD-Rs) and digital versatile disc-recordabl es
(DVD-Rs) are forns of the wite-once optical discs. Generally, in the
wite-once optical discs, a state of a recording |ayer is..changed by
appl yi ng FacheicelField pr edet er mi ned area of the recording |ayer using
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re-witing user data, which has been recorded in a user data area
where a désedipgieprefiisingLnethod, eesulipg/pmsiisingapAgrausy anaptical reserding
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def ect managenent is classif i nto defect managenment using a |inear
repl acene?f?g"ﬁ@tfﬁ"cfﬁem’@@ﬁh@é‘fodi#ﬁﬁﬁg@ﬂﬁci‘t using a slipping repl acenent
nmethod. In the |inear 25 replacenent nethod, an area of a user data
area where a defect is generated is repl aced with an area of a spare
area WherBaSKUQURLAE | s not generated. In the slipping repl acement

met hod, the aR@@eriﬂ.Ihﬁéeﬁ}s ah#lef efthedsed JRMETiRdLRs] écﬁraﬁdéspmecbpﬂbalh@wormg ng
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15 only once. For example, conventional compact disc-recordables (CD-Rs) and digital
versatile disc-recordables (DVD-Rs) are forms of the write-once optical discs.
Generally, in the write-once optical discs, a state of a recording layer is.changed by
applying heat to a predetermined area of the recording layer using _]as_er quht to form a
recording mark.

20 Defect management involves re-writing user data, which has been recorded in a
user data area where a defect Is generated, thereby compensating for data loss
otherwise caused by the generation of the. defect.  Conventionally, defect
management is classified into defect management using a linear replacement method
and defect management using a slipping replacement method. In the linear

25 replacement method, an area of a user data area where a defect is generated is
replaced with an area of a spare area where a defect is not generated. In the slipping
replacement method, the area where a defect is generated is slipped without using
such an area and a next area where a defect is not generated is used.

In the.case of the linear replacement method, a block of the user data area

30 where a defect is generated is called a defect block and the spare area, which is a
space for a replacement block for replacement of the defect block, is provided in a



predeterm ned area of a disc. Since the wite-once optica

di scs cannot be overwitten, defect nmanagenent nethods different from
those in rewitable discs nay be adopted. In the case of the
write-once optical discs, the above-described defect nmanagenent

nmet hods may or may 5 not be used. Thus, there is a need for a nethod
of using the wite-once optical discs based on whether defect
managenent i s used or not. Disclosure of the Invention An aspect of
the present invention provides a recording/reproducing nethod, a 10
recordi ng/ reproduci ng apparatus, an optical recording nedium and a

conput er o medi um havi ng recorded thereon a program
for the ré%grg%%@?‘?g%%ogh@%ﬁg nmet hod, in which a wite-once opti cal

di sc can be u@@%&@mﬁmgc& oplivebdfses cemriatde ovenaiiteme defecs maoageiest or

not . S v t nt |

w il be Sg}e hf ort ﬁfe}é}ﬁ Fﬁﬁg@gh re@ﬁéﬂb%ecg%rg rﬁ%&f V\Aqlﬁg?‘l P@#Q ‘ﬂegﬁ
part, wil Wﬂb@r@bwpmdlﬁmthetawvedssm‘bpd da‘act rmnmmebm.bﬂaadmndy bymay
practige nvemsl
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conpri sesbwﬂé@twweﬁdd@ﬂ@n@nmn&gemﬁedm sel ect abl e between a
def ect managenent on node and a defect managenent oft node that

i ndi cates_20 whet her defect nanagenent is to be perforned on the
r ecor di ngDisglasureof thedauention the data on the recording medi um while
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recording of the data.in def ect” managenent on nod ri ses
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def ect genera a the recording mediumto the data
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i ndi cati t he Slgyect man enent. on node, in a tenporary defect

managerert® §F88 B(ﬂcﬂfﬁf’ KentioBe or di ng medi um  According to an
aspect of theAteoréing taoam adpeet agfebo pdsag inientidie athadtrod of feberdidgberton a

recording medium comprises selecting a defect management mode selectable between
a defect management on mods and a defect management off mode that indicates

20  whether defect management is to be performed on the recording medium; recording
the data on the recording medium while defect management is performed on the
recording medium, if the defect management on mode is selected; and recording the
data in the recording medium without defect management, if the defect management
ofi mode Is selected.

25 According to an aspect of the invention, the recording of the data in the defect
management on mode comprises initializing the recording medium to the defect
management on mode, the initialization comprising assigning a spare area for replacing
a defect generated in a data area of the recording medium to the data area; and
recording temporary defect management information including information on the

30 assigned spare area and an identifier indicating the defect management on mode, in a
temporary defect management area provided in the recording medium.

According to an aspect of the invention, the recording of the data in the defect
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managenent on node further conprises recording a replacenent bl ock
whi ch repl aces a defect block concerning the defect generated in the
data area, in the spare area in predeterm ned operation units; and
updating the infornmation on the defect and the defect managenent

i nformati on for defect managenent as tenporary defect 5 nmanagenent
information in the tenporary defect managenent area in predeterm ned
operation units. According to an aspect of the invention, the
recording of the data in the defect managenent on node further

conpri ses changing a size of the spare area; and updating tenporary

def ect t t h d
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t he defect mahagenent
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finally updated in the tenporary nagemnen
managéehenthaapedsige ofthg sgaresreaia thee@mpdramgdwe@nmanagamemfratemg to an
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finalizing the record dg di um re the |na
recor di ng'%ﬁ%%ﬂemﬁn& BRFradeduyrthes comarisry epnvertiag theadsfent nmanagementi anampdry

t he fi nalh®ahé asretfmab eﬁ—@ﬁ%fﬁima% nmediumin the t enporary def ect
managenent ar i nformation

recordi ng tenporary defect nmanagenent
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def ect nmemargagemeht.ar ea V\/nere the data i s not recorded.
According to an aspect of the invention, the reinitialization to the defect
- management” off miode comprises recording’ the identifier indicating the defect
20 management off mode in the temporary defect management area; and recording
temporary defect management information that is finally updated in the temporary
defect management area in a defect management area provided in the recording
medium.
According to an aspect of the invention, the recording method further comprises
25 finalizing the recording medium, where the finalization of the resording medium
comprises recording a finalization flag indicating the finalization of the recording
medium in the temporary defect management area; recording temporary defect
management information including finally updated information on the defect and defect
management information in the temporary defect management area in a defect
30 management area provided in the recording medium; and filling with predetermined
data a remaining area of the temporary defect management area where the data is not
recorded.



According to an aspect of the invention, the recording of the data in
t he defect managenent off node conprises recording the data in the
data area provided in the recording nmediumin predeterm ned operation
‘units; and updating recordi ng managenent information according to
the recording of the data in a tenporary defect s nanagenent area
provided in the recording nmedi um According to an aspect of the
i nvention, the recording nethod further conprises finalizing the
recordi ng medi um where the finalization of the recordi ng nmedi um
conprises recording a finalization flag, which indicates the
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According . to an aspect of the invention, the rep i ng
further cHHPA EEennged$f the lempprany defedmanaasnaat RiRs where ke dats was
and final legordpglat ed defect 25 managenent information fromthe

tenporary def ect nagenent area, if the read defect managenent
on/ of f node i 2‘1’38‘?%9%%:?"? e%a@ﬁfe?;ttr’%i?éﬁﬁh@ﬁ?m@ﬁ* froeRihod of reproducing

Accor di ngddta revardesinecd rezbrdiemédivievhio includes asPRUTbA G dath BRG, and
further coppr,i Sﬁ‘g readl%l%.a finalization, fl a%,? _Whl%h i ndi cat es %&Qe
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and the fj € f.ect managenent inforpation from g, defect
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i nf or mat i edaterminatednrenationwnd geating datd fecomigd in the data area based on the read
defect management on/oif mode information.
According fo an aspect of the invention, the reproducing method further
comprises reading finally updated information on the defect and finally updated defect
25 management information from the temporary defect management area, if the read
defect management on/off mode information is a defect management on mode.
Accarding to an aspect of the invention, the reproducing method further
comprises reading a finalization flag, which indicates the recording medium is finalized,
from the temporary defect management area; and reading the finally updated
30  information on the defect and the finally updated defect management information from
a defect management area provided in the recording medium.
According fo an aspect of the invention, the reproducing method further
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According to an aspect of the invention, the reproducing nethod
further 5 conprises reading the finalization flag, which indicates
the recording nediumis finalized, fromthe tenporary defect
managenent area; and reading the finally updated information on the
defect and the finally updated defect nmanagenent information fromthe
def ect managenent area provided in the recording nedium According to
anot her aspect of the present invention, an apparatus for io
reproduci ng and/ or recording data on a recordi ng nmedi um conprises a
recording/reading unit, which transfers the data with respect to the

recordin ontr uni t, whic
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I nformat i Qxan neerﬁeane%d@%n@w@@cﬂ ﬁaah%'enf?ﬁﬁ %ﬁect :H&%Eﬁ&é whether
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25 froma temporary defect management area provided in the lead-in area or the lead-out
area, so as to update information on a defect generated in the data area and defect

1)

management information for management of the defect for every predetermined
recording operation, and controls the reading unit to read data recorded in the data
area based on the read defect management on/off mode information.

30 According to another aspect of the present invention, an optical recording
medium includes a lead-in area, a data area, and a lead-out area consecutively
arranged, a temporary defect management area for recording temporary information on
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According to an aspect of the invention, if the recording nmediumis
initialized to io the defect managenent on node, a spare area |Is
assigned to the data area by the apparatus for recording a

repl acenent bl ock that replaces a defect block concerning a defect
generated in the data area of the recording mediumin predeterm ned
recordi ng operation units, the defect managenent area is enpty, and
the tenporary defect managenent area enters a state where the

i nformati on on the defect and the defect is nmanagenent information
for managenent of the defect can be updated in predeterm ned
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operation_units.. 5Accordi ng tg anof her aspect of the present
P vent | orPreaetEBingi ero b apidor Ui,

According o an aspect of the invention, if the size of the spare area of the
recording medium is changed and the recording medium is reinitialized, information on
the changed size of the spare area is recorded in the temporary defect rmanagement
20 area.

According to an aspect of the invention, if the recording medium is reinitialized to
a defect management off mode, information indicating the defect management off
mode is recorded in the temporary defect management area and temporary defect
management information finally updated in the temporary defect management area is
25 recorded in the defect management area.
According to an aspect of the invention, when the recording medium is finalized,
a finalization flag, which indicates the recording medium is finalized, is recorded in the
temporary defect management area, temporary defect management information finally
recorded in the temporary defect management area is recorded in the defect
30 management area, and predetermined data fills in a remaining area of the temporary
defect management area where no data is recorded.
According to an aspect of the invention, if the recording medium is initialized to
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recordi ng nmedi um encoded wi th programm ng instructions for

I mpl enenting a nmethod of recording data on a recordi ng nmedi um
performed by a conputer, the nethod conprising selecting a defect
managenent node as one of a defect namnagenment on node and a def ect
managenent off node that indicates whether defect managenent 10 is to
be perfornmed on the recording nmedium recording the data in the
recordi ng medi um whil e defect nanagenent is performed on the
recording nmedium if the defect managenent on node is sel ected; and
recording the data in the recording medi umw thout defect nanagenent,
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S';ﬂé)lt g_ di argedxmno‘fhlla defeict mamagmerﬂsqraﬂﬁongedmﬁtrwmmdmg hetiilank,af tha defect
enmbodi e t, td ta st uct ur.e

di agram o a'ggggwr%g gh e@%r’aﬁ%e%fbé’y%w reeh ck"?ﬁ H‘& ?r%al QLEGF "gna"efi'gman
enbodi merwithofit defect m@sgmnentnlﬁﬁmtdem;t mih&gen®nt off modatisseéatedt ur e

di agram of a I e C i n
erbod; ment of "FRaiRg 18 Stlel e BChe RS pERb  AFERL e 3"
st ructar ere@nrdfgg amﬁdmm gnensied afitht precassing dnstruidtions dordmglementiegliaunethod of
accor di NgebBdding FRAGLEBMA B o RBoRINGSHGiurh WRBH 188 a lead-in area, a data

area, and a lead-out area consecutively arranged, as performed by a computer the
method comprising reading defect management on/off mode information, which
indicates one of whether défect management is performed on the recording medium
20 and whether defect management is not performed, from a temporary defect
management area provided in the lead-in area or the lead-out area, so as to update
information on a defect generated in the data area and defect management information
for rpanagement of the defect for every predstermined recording operation and reading
data recorded in the data area based on the read defect management on/off mode
25  information.

Brief Description of the Drawings

FIG. 1 is a state diagram of a write-once recording medium according to an
embodiment of the present invention;
30 FIG. 2 is a data structure diagram of a single recording layer recording medium
according to an embodiment of the present invention;
FIG. 3 is a data structure diagram of a double recording layer recording medium
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FIG 5 is a view for explaining tenporary di sc managenent information
recorded 5 in a tenporary di sc nanagenent area according to an

enbodi nent of the present invention; FIG 6 is a view for

expl ai ning tenporary disc managenment information recorded in a
tenporary di sc managenent area according to an embodi nent of the
present invention; toFIG 7 is a detailed data structure diagramof a
tenporary defect definition structure (TDDS) # | of the tenporary

di sc managenent information according to an enbodi ment of the present
i nventi on; FIG 8 is a detailed data structure diagram of a

space bit : # 1 _of the.tenpor i sc managenent information
a(F:)cor di nga%&gﬁ%‘bﬂf‘t@ﬁ?e tfo(?m‘?éag%ﬁé'g{@%?"%fjgi nventi on; FIG 9
is a detail ed K@t 4 is hrdetdilad daidishyctara diégramtﬁ_ramf sadf)the_dafﬁ%ncblrgéordingtj
TDFL) # | rary. . di enment..i nf ormati on according to
fam em))odi hﬁﬁ[““%%?@@?@?ﬁ?b“ﬁdﬁ@m Pre-se?gl'@en Y i s a data structure
di agram of a ddBegis 4 visw farexplainihg temporary disc ﬁhﬁge&enﬂﬁf&nﬁatidzﬂ:eb@rdad
schemat.i c; | ordi nal rQduci ng, appar.at

ccor ding"t 5 PSBR YRR R=Beh B e BLeliRp o o RORORRERCSt e passent o
t hrough 1{ertios; f| owcharts illustrating a method of using the

D of f. mode. acaar i s o oD Rt e e B ek MereiT BroSana
25FI G 13ini & temparhiy dne enanageménd rarex pbeinding do anperbmtiment§ ofdiab qresent
managenenf,,agpAr ding to an enbodi ment of the present invention. Best

mode for carrying out the Invention Reference will now be nade in
det ai 110t 0 t he Fffeddhta daisier defat sirusture éagmamesére temporary defect definition

structure (TDDS) # i of the temporary disc management information according to an
embodiment of the present invention;

FIG. 8 Is a detailed data structure diagram of a space bit map (SBM) # i of the
temporary disc management information according to an embodiment of the present

15 invention;

FIG. 9 is a detailed data structurs diagram of a temporary defect list (TDFL) # i
of the temporary disc management information according to an embodiment of the
present invention;

" FIG. 10 is a data structure diagram of a defect list entry # | showh in FIG. 9;
20 FIG. 11 is a schematic block diagram of a recording/reproducing apparatus
according o an embodiment of the present invention;

FIGS. 12A through 12E are flowcharts fllusirating a method of using the
write-once recording medium in a defect management (DM)-on mode or a DM-off mode
according to an embodiment of the present invention; and

25 FIG. 13 is a reference view for explaining a process of defect management
according to an embodiment of the present invention.

Best mode for carrving out the Invention

Reference will now be made in detail to the present embodiments of the present

30 invention, examples of which are illustrated in the accompanying drawings, wherein like

reference numerals refer to the like elements throughout. The embodiments are
described below in order fo explain the present invention by referring to the figures.
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30 invention, exanples of which are illustrated in the acconpanying
drawi ngs, wherein like reference nunerals refer to the |like el enents
t hroughout. The enbodi nents are described below in order to explain
the present invention by referring to the figures. FIG 1is
a state diagramof a wite-once recording medi umaccording to an
aspect of the present invention and shows the life of the wite-once
recording nmediumranging frominitialization to finalization
according to a DM on node or a DM off node. The wite-once recording
medi um according to an aspect of the present invention can 5 be used

10,19, Toes 85621 1948 S, e BBSaN iy Y355l 0%
r ecor di ncpapedi af ihenpicbentdrfestion mammm lilesof e Woiternmde oecordimg medium
recor di ng.aRdh {8 i gﬁuzéﬁcﬁﬂgq'ngﬁ%\%ﬁ jéccfggﬁnegg}ﬁé)%l &PﬂSd B é("f‘)'l\/F{i\‘f iaLe s

recorded on~a recor ium manag erre
per f or medlhe witg-onpe reEJMctmg mediun accendingdo anaspeet wis&sa gne@tttrweatmiam

area pg Ovﬂéjﬁ%dﬂg 1o ﬁﬁﬁgé %g%ﬁgdﬂ%@etﬁ%]ﬂqe‘?@& Fdnd lﬁgﬁr?ﬁgeJ)é(r bt AT e

device on t ect man
per f or medirsii mma indhe¢ Piveon mode &f which slgta ie recordid erea rmmmm:mdym while

g o oy deteBfifanalhen S pERINEARH 1l ol FodiEi] P Bechnd Rl 8

medi um wi tehout gemnent, ere the recording i s
wi th t he BM-offnmedei tn wbmcha da@ers secoxdath ione antasarding: ameskium swlmlee deﬂaet

spare ar erﬁar?a'ﬁéfrﬁﬁﬁgnﬁappeﬁ"fgﬂﬁé& of the data area is provided for defect

managenment and since to ect managenent is perfornmed in the DM of f
mode, 1t is nBt iedPMionatnogesp apareaarea ibessigedaldss gatadaren praddetveoof

nmode.  Wib@rfih@mekiund ahf QM Y fR6idbd By £dd H@\héezéﬁ iy récefemgt h&dium
DM of f node to the DMon node, it is inderatood that such

reiniti a|wfﬁstde&1=tfmwm§nbmdﬂ& perforegd with the W?étlwf)ﬁ uﬁ%@nesdnve

possi bl e rﬁéhdfé&.lréﬁt ﬂﬂﬂletlﬁtﬂfofftrﬁ&j@%ta' |§ rét@tdedd By £ dediceldd a recordmg
finalizati The the wite-once $Ica

0 g? fe o :
medi um aéﬁ%ﬂﬂjﬁv "PH* {@ Gblwwgmat .%% fﬁﬁoraﬁgulﬁp%%rfoaa? W Eec
1. Ing hmtémlohmﬂfangemsa:ﬂmtmamﬁa&&ém Sirbe3Be spHrtd ardaemeigHed D Npstt u’m

t bl d ted t f t f
When o5 SaInag e BrAbrael frilect Pbeemert R REe HEreh) Mensdseiagt i ne
disc i 3 aanrfemﬁdyllndgsm&oﬁmnwm {ths nalufﬂﬁwaélfswre tateanbe hovessiyhed t‘uhshe
enpt i inclu e aj a, .an ead- 0
oroeY e DpE ikl e pl s o @ o T BeRRih ril tsplEdnad e
t he errpt yhed D¥eorl mode,shisvimdierstdeldGhat ich redrehitidfibation diame ther Bid-offrdede ton

Fl Gs. %%Dﬁ i Foddh. p%§§1518@c?%%%en?&gﬂfh}d‘bm%‘Ho?‘ﬁﬁe‘é{#@éf&?to tﬂé[u 21011,

aSS|gned Fing |sc nrtralizati assi gn e %par e
area depends BM-Qm‘GWfEr def ect rranagenent |s performed on the disc 1

or not. Thus, ridgs g%ﬁ%rﬁé—ﬁgcdé tib& d&ﬁﬁﬂ%@&hrﬁ‘lﬁ% ftgtggg%l\}é gﬂ rﬁdd@‘?@shown

If it is determne at t accordrn
t he DM oft ABdEPen prst ehPlGs i dr th_re oflowing tdesgriptien, teuns frisdiangn rew:grﬂmg

For def eglodfiRtFags i haﬁg{égblﬁ%ﬂﬁ%@ﬁ&q{ .éd%éalsgeaﬁcya fﬁ]eﬂw e of

the enmpty d| sc 1 an ization informati ect managenent
i s re¥or detisd maniifgniwad by ardisvaramfegiurer istir usahiile dise s an empty disc 1 on

which no data is written. However, the empty disc 1 includes a lead-in area, a data
area, and a lead-out area that are assigned during disc manufacturing. The structure
of the empty disc 1 is shown in FIGs. 2 and 3. The spare area shown in FIGs. 2 and 3
are not assigned during disc manufacturing, but are assigned during disc initialization.

30  Also, assignment of the spare area depends on whether defect management is
performed on the disc 1 or not. Thus, the spare area is represented using dotted
lines.



$ Assignnent of the spare area will be described with reference to
FIGs. 2 and 3. FIG 2 is a data structure diagramof a single
recordi ng | ayer recording nmediumversion of the disc 1 according to
an aspect of the invention. Referring to FIG 2, a lead-in area, a
data area, and a | ead-out area are provided in succession in the
single recording layer. The lead-in area, the data area, and the

| ead-out area are assigned | o during disc manufacturing. If defect
managenent by a drive device Is perfornmed on the disc 1 during
initialization for use of.the disc 1, a spare area is assigned to the

dat Ref h
data area. Feifurh Mok e e L1 R P95 1 A0R Gl RO IF
area, andmpdgplieenptedise? is iDéalxed bribe Mrgn egen sFomisfed omasgementtahe ng

a | ogi cal E%ta‘?éa E%ﬁ% d(t{JﬂQdag Qifea%? ?@%&@%%ﬁ%ﬁﬂﬁﬂ%loﬁn@g@ﬁpp ed

progresses’ towards a i on havi ng
in all asfucdeiect: management isr weorded iis aupredewimioed tdiea op die eanpbadigd 1. s

conpl etel Ks%ﬁ%éﬂ%ﬁlﬁ sf?breﬁarea ol ble%f&cnbfee vﬁtn?%fgfél"i\ d:fa#l%% fg%%é,t o the

recording progresses | rection fromt
user data ar ea"ngz%a@ﬁ@rﬂjl@C@fe dingragyefrecsingle secerding lageroecerding amedium

reducti onygapnhs tﬁé‘afs&ﬁ &g&ﬁ%”ﬁ@%n asﬁgﬁlo@éheo’ lnlvéntgnndaf?@feﬁ'fr{gut(c\stﬁéegh

di agram of a double reco é?@g ecor I 'um ver sron o
di sc 1 aclegfdn Apa 8 dale aep adeaci-n@t qwasgemmrowdecémstmessmen dher singler e

of the dOkg&bﬁﬂﬁgﬂé?érd”ﬂlge Ieéﬁﬁ{al‘éﬁcfﬂégfaﬁgalggdémh%q Bt tébgng%n

of the sin recordi ng | ayer recording nmedium own I n
| ayer 8f ¢ Qo‘éi%m@”iﬂféﬁtﬁﬂréﬂ ndf defgrs manggementrly arddveidevice hdilelnféé'sedaon

| ead-in aﬂﬂ&:hiol d@'lr@aﬁlﬂalﬁét% f&%se@ﬁ %@dlé@@da Sire afcRds g&@'@g t9the > data

successi on. gfé{- er a% i ncl udes a ea -l n area ,
#1, and a®PBad™BEIMMAREIG 2 WP e 8935 are assigned tyideslaln aea améhe data

def ect naaegevaiRiesRysparcrby 81,30Vdet GalaSart) A8 aﬁs%efé)é@s%zd umtageéﬁrﬁﬁg
|n|t|aI|zt|on t he, are assigned to th

d
it o o oD i A oo AR g Bbed sRacrAIIoG (S8} § PE i ek data aom Pl
#1. | ns ot pregreseexiowatdsen [dedtian dagiag #He lasal3NIe Whikendtpedifreaiieall Hdpectshe

user dat %he spare area #2 Is used after the spare area #1 is completely written to (i.e., filled).
In the spare area #2, if recording progresses in the direction from the lead-out area to
the user data area, size change of the spare area #2 like extension or reduction can be
easily performed. - -

20 FIG. 3 is a data structure diagram of a double recording layer recording medium
version of the disc 1 according to an aspect of the present invention. The struciure of
the double recording layer recording medium is similar with that of the single recording
layer recording medium 1 shown in FIG. 2. One layer of the double recording layer
recording medium 1 includes a |lead-in area #0, a data area #0, and a lead-out area #0

25 in succession. The other layer includes a lead-in area #1, a data area #1, and a
lead-out area #1 in succession. It is determined that defect management by a drive
device is to be peiformed during disc initialization. Thus, the spare areas #1 and #2
are assigned to the data area #0, and spare areas #3 and #4 are assigned to a data
area #1. In other words, the data area #0 includes the spare area #1, the user data

30 area #0, and the spare area #2 and the data area #1 includes the spare area #3, the
user data area #1, and the spare area#4. To facllitate extension of the spare area #4,
it is desirable, but not required to use the disc 1 such that an LSN increases in the
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30 area #0, and the spare area #2 and the data area #1 includes the
spare area #3, the user data area #1, and the spare area #4. To
facilitate extension of the spare area #4, it is desirable, but not
required to use the disc 1 such that an LSN i ncreases in the
direction fromthe user data area #0 to the user data area #1, as
shown in FIG 4. The detailed structures of the lead-in area
and | ead-out area of the recording Medium 1 shown in FIGs. 2 and
Swill be described with reference to FIG 4. FIG 4 is a detailed
data structure diagramof area of the wite-once recording nedium1l

di . f R f FIG 4,
S ey ARG HBR EORRAE bt tp e AT R P e HER AR Bt TOMR PR e
I ﬁad- in area, TEHee:ierHIed shuetaresasfdhed hﬂdhrearbaoand hetéaui areamfﬁ@%@gdm@d
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DVA #4. I\ahqyeameymt&ﬂmm reemiding eesiuastingludes the Iéduein laesi] thendata emeac and
| b t t f
Fhe') oad- e 16REC fod NGB hnd B palb BEL b ot Bl SBINERTo e
data in adat@prﬂaciblmﬂlst;imﬂakzatlﬁn fdrdefecbpbragesieat. b Thekeaftintarea indedesdat a
wh t
oo "ThaddlelthE el SREY BIRR) 11, & WinE B 488 BehBEAN Heretf (2
a drive deenagemenbi@re dIMAa), d seposchl_m; !Oembiﬂais tesh taved, rangr arRMAs#2laThe
from the @hggutlared; faauasscgbwnge SRndbida m&u@ya?tA&dp%reag z%%%n%& to

allow the drive device to orma predetermn

pur pose ofedeagin @reg ears @so Bﬁ@swadriﬁlthftmamt arsafipaddition to or instead of
recor di Nnghe GRUGSIHELENY data in the | oaded disc. The DVA is
provided to record defect information and defect managenent

i nformation (DYfPPareEeasvil ancf2iaedravidadsie igwriterdata ta EQWQE@BEWEUPEDS)

for the Dt @pkcss ik of thétusél%é{% F&d whBs 1gdrestis 'g@ﬁ%f&t ihQRe ¥2¢h | S
provi ded forrﬂézfgrg)%gl lity with rewitable recordi media or to read.

and recor'84 i ‘i‘aﬁ? &fat 168 v information, g@ér’aéﬂf"ﬂ@q e rerovia

gu ][ i ntg di lsbnﬁatma![dnw?mwldetwce thatTdSﬁlsH?i’Ecabﬁgr Eédo{rds&ibté M M’h’gééﬁ dRENREAT Y
ef ec a nt i nf ormation j.s ate e ef ec

rranagemanﬁpe Eﬁr r’rgb? &P fop ﬁggtaé?ﬁ)@rqpvd?fgg’pe% pidrve fjﬁﬂce to

st ruct ur eperfars paamﬂdﬁsertmnmlriezﬁ%e tphaosé bblsemtiisg foe ther shitifel edndition for -

non-r Corrgéd?&n%ﬁbg% % I yﬁ%qéﬁée%aﬁds avai |l abl e space of a disc using
r

bit val ues Si st (TDFL) for the tenporary
def ect i nf or nEhe (EIMAIm pmmhﬂad toorederd téfectTAmiatorp mod i didstt tmanagearedt

T2 e BEaEh PO PR AR e (Rl L EpBs) PRk
and a defect list (DFL) for the defect information and is provided for compatibility with
rewritable recording media or to read and record final defect information and DMI

25 recorded in the TDMA during disc finalization. '

‘ The TDMA is written to while temporary defect management information is
updated. The temporary defect management information includes the temporary defect
definition structure, a space bit map (SBM) that indicates recording or non-recording in
blocks of a physical available space of a disc using bit values, and a temporary defect

30 list (TDFL) for the temporary defect information. In other words, the TDMA is provided
to record temporary defect management information (TDMI) including temporary disc
definition structure (TDDS), the SBM, and the TDFL.
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The TDVA is specially prepared to inplenent defect managenent by a
drive device in the wite-once recording nedium Specifically, in
rewitable recording nedia, the DMA is only provided and the TDMA i s
not additionally provided. This is because the wite-once recording
medi um cannot be overwritten as can a rewitable nedium 5 Unlike
rewitable recording nedia, since the wite-once recording nmedi um
cannot be overwitten when the DM is to be updated, a new area where
updated information is to be witten is required. Thus, a relatively
| arge nunber of areas are required in proportion to the nunber. of

tines the DM The Wﬁt1§@peé'§lw&;§|§re§ &d’ﬁﬁalétﬁ&ﬁ%dﬁn&ﬁﬁbeﬁ@ﬁt%ﬁr é'@inve
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recor in the s e r.ecoyded i n_another

b1 ook JF FofeSaldeilin and i Al ybReterte e THVA " Atk SieY wab s elEat

#0 corrposﬁdal[pﬁJpaata'dD_FFD_Iv#m tree ‘ITI[ME (i@, tmnmiﬁha§8ﬁ/h#&htaadmngmb@-aﬂﬂQa§ ed

t : t . pAS t her e, 0
Fra e, oot fre' ol drdfie DS ol eGRha o, SHBRENE S iR dhthe, |
may be upatieenicageamdng reediurn campeatibiity witanewdtablBFiecditingayedia aandbe ed
bl t

25, one DIt 8l of B L9 i LT, o
det ai Fed feasdTEOMY wod fina TdNIgeeoried InttheDVMBOSreferredio asfBMIDML accor di ng
to an aspect QfdRg, Hﬁ(r?SIWI {8 119 %W Mlnﬁ to‘éséﬂb@% i ’de&ene :H;@S

# i includes starti ocati on i nfornm

endi ng | ot2¥i baludes ﬂaerﬂm%rth@fsw@nme T@&La Wihen the TRBS; meofswt aiorh
of the spaeeDM &fe #éoom@daﬁ twfrgmamaorb@é ahﬁ?hé”@‘aﬁfﬂ?éfbéﬁré‘&rd% indhe

TDFL p0| nter, a recordi n%hcon ition test avail ab ocation pointer

a finali z%?aﬂ%wow%ﬁhaﬁ gy pRoEesorded dn arptbariineia nborsaxamples a§ BBOWS e
data 8y egnasei SlriﬁéiTDMl td&maé@faarmm@ @dmbdsla@ ol g TORGA], 20D kol AR an
spare ar be ,obtain mthe starting | ocatlon

P T or mat 1SIMAD ¥ e iated el G PULE ! kB T A% BiotIaR smEe: on
of the us&rahﬂﬂn&nﬂ@aﬁ ti{@enm,tm digged inetvdf pdrike aSTIMS #ATf@ dhlSBRIdE § he

size infornation are ar ea corded, as the TDDS and
The' si e Y b fREros AUme ePGp 31S Pathau 1Tl f pinay be updates &5 ane Blbek

in another part. The detailed structure of the TDDS # | will be described with
25 reference to FIG. 7.
FIG, 7 is a detailed data structure diagram of the TDDS # i of the TDMI
according to an aspect of the present invention. Referring to FIG. 7, the TDDS # i
includes starting location information of the user data area, ending location information
of the user data area, size information of the spare area #1, size information of the
30 spare area #2, a TDFL pointer, a recording condition fest available location pointer, a
finalization flag, and a DM mode.
The location and size of the user data area assigned to the data area and the
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5 is changed if the spare area #1 or #2 is enlarged or reduced. The
TDFL pointer indicates |ocation information of a recently updated
TDFL. By using the TDFL pointer, a finally updated TDFL can be easily
f ound. The recording condition test available |ocation pointer

i ndi cates location information of the recording condition test area
provided in the lead-in area or the 10 | ead-out area of the disc, in
which a test can be performed. By referring to the recording
condition test available |ocation pointer, a |ocation where a test
can be performed can be easily found w thout direct scanning of the
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t enpogar )ﬁeﬂérﬁﬁne{)‘iﬁé‘ﬁ% mtanza%@ maatwh@measca&d;srfmaﬁ&da& st eQtholdh tHae

present i ventl ef erring I ncl udes™a TDFL

header, dngaelen fipg 43 PEdyided 'ﬂdhe aT Qﬁ?ﬁ @dtmlF@t Tther ﬁnah;atlon flag may beDFL
header iSerUelddﬁﬂ‘Id$Bl‘ﬁl#|la§@h6ﬁﬁ NGt he TDFL. The defect list entry #

e ! R FM1E,  FecleatbiLEfel Pobiesbin s Sohombina: o
FIG 9. cOrrespoRdhgrdism‘g ot fmof-| Eor éﬁamﬁlé]@vmf &4 id redbraeftanyihg dlsc whn[e
o A e b ot SL B s B R e oA e
i ndi cat esind whiepslaizls radotded sn dfie ellsddf\ehib deffext knapbgérentus @bt perfoamed,ea
gggrtegg o'fenig r e%@é%ggéﬁgﬁ@@ %Sdet' ﬁgd;g:tfel ggleg?t \iﬁi ghp:né;: gglas t he
def ect bl ock.FIEh& statietailed data structure diagram of the SBM # i of temporary disc
management information according to an aspect of the present invention. Referring to
25 FIG. 8, the SBM # i includes an SBM header and a bit map. The SBM header is an
identifier indicating the SBM. The bit map iIs an information map that indicates
recording or non-recording in a block of a physically recordable area of the disc using
bif values. For exahple, a block where data is recorded is represented by “1” and a
block where data Is not recorded Is represented by “0". In this way, it is possible to
30 know recording or non-recording in each bock.
FIG. 9 is a detailed data structure diagram of the TDFL # i of the temporary disc
management information according to an aspect of the present invention. Referring o
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IDinformation indicates if the replacenent information and
consecutive defect information. The replacenent information indicates
whet her the defect block has a replacenent bl ock. In other words,
there is a state of the defect block having a replacenent bl ock and a
state of the defect bl ock having no replacenent bl ock. The
consecutive defect information indicates a state of the defect bl ock
when a defect generated in the user 15 data area is generated in
consecutive blocks. In other words, when a defect is generated in
consecutive blocks in the user data area, a defect list entry for

cniry of L% RRETO ¥ ARG R 1Okt S et i oty 0L B oS B e
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bl 0cks ar ORI ol Wis abbel nBORS! Bl 8RS e BRC Bloe

TDFL: 20 npl ar ureo are
whi ch thed@iﬁég‘@ﬁwemﬂ'adaf@n’nhst&ntm#lslmvlnneﬂ[@§ descri bed Referring

Grse 17 the puafngin il 1b3he G8bO byl PE MR BB Bhatll sl
wher e t hebioghphysical arisiressdande rep.m'[eet bibck hbysid@iaddmsk. cél‘heslefdmabloblhe
DM is Uﬂ%ﬁ@ﬂaddﬂesﬁhﬁdlgﬂ@a ﬁ G %ﬁ%&? of § R %gi?gf g?ta\?ér?qz 5

predet erm ried recording o be one verl
unit or a@ml &iawrem@c@nentebwcfkypwsncet -afdiese lndlpatem @ pﬁyslcai addrbsmlof i®

recorded @probhef MEE bt B Qarflfel Wi Rt L Mol 1 ?&&56‘5?%035?4

t he i nventi on. means an error correc | ON CO
unit rfec dP@é’Ha@%’ !Bﬁeat@ﬁ étﬁe repjaramant infarmationantbeansecudive Hafecbnfnenatlon

updat e nettede raaémaa ih'i‘éﬁﬁiat%ﬁ%d?éat@.ﬂvﬁ&ﬁapﬁeoﬁﬁg& d&é&f\lasn? ggék

I’ECOI’dIng_g%griitlﬁ Data is record Int
2 while d¥PEct Methergucrdntiherp ina glats ef thegletast bloclybaving ﬁwlmnmbblaclsc.

Then, t h@nﬁ%a@of&h@ﬂ@febﬂblfdk@avﬁg TR raplakdifert bOR! T %?'Pséé‘ut“ﬁ@?
is updat ed. accor di t o dat or d| ng sinul taneous|y

managenerf© rWPPémﬁ]gé?tﬁﬁ 2qee 8f qFK vient g defect QS”&WBQ: iatfig éisef

occur s i rdaitehar@w geraér@t@d if h:fbngé@ﬁvel blagkd. €1 1A dthay Wé&g whis é'dé%ct is
i s changed, the changed

informati on o ar e eT

Lo ot isPRathest P S el ligtls 1 toh Ve St edcn Aot b entmiar Saecrdies
ity Pt rmindabrt ety e
enl ar ged%ﬁ%r | cﬁ v% ﬁgéeI{ ﬁfgeﬁ?iﬁ et Egg%ﬁpieeg’s{ ﬁ%@%@?% pIOoRg, thge

witten tconmh\laidomsareomy erndaecftus] ibislpessibleus egdve thbepadezd the TDFL. ~

f t h he .disc 1
(St a2 ) " roHetRE Rkl B B et Do e R LS 1%, Basint
TDVA.  Evéiventiarean be applied istiesdibed p Referding dadls lcFih ge dfterdatialization to

o pert or ma Mo MR pf S oReP o ARG Ak b Iohd o A0 ©€

The di sc entenny stgée 2 éﬂhﬁtetfhaﬂ'ﬁﬁ-@dcartbet lnEIam otpdatedd triTDM4 lmihctaes that
recor di nghesiTHMt ?élqwaaieﬁ m e dﬂirﬁﬁt f‘%ﬂ%pﬁ@% is %H’oﬁn%% i Ffs
a [ rewitab

reinitialized to t for conp
recordi ngr%ﬁiétﬁf@mefiurﬁ%rdlmeee@m thermay bameatemﬁhafteez-mtajedt e phiealyDVA

B e oon getipantlina i whish & SR RTebdtbd'Gnd I brd of el R ! o

changed into date
t he TDDSASHRHAT inarFpsRectofije uentiong rere, mhioslsareeans ameeomrrﬁctmmm

and fi natmc}mﬁa’ee&dé@mhé d%canﬁo»mék rt#is @xnhé‘rsEdE') | Ca?g&t%%cfﬂﬂo@é‘d

recorded in the DVA (states hr ough peC|

bei ng reF#? P$ H??%%qu@eﬁﬂ@mtﬁqfﬁhﬁﬁiaémﬁ ﬁ@'eglkml“ﬁfopﬁf@éloﬁﬁ sc 1is 20

filled in andithe FEQB;@e@thﬂé%lsbh%f%@ﬁ&e@w%@ﬁ&eét%nﬁ%eﬁﬁ%f D8rive
updat ed nce th i s changed into the DM of ta s
recor deddW"f%ﬁu‘?erg’ém@%P”ﬁEﬁéj&éne hena {ap §# RMATeRI&hPYN b F4E -4 maintaing a

state 3 where the TDMI Is updated according to data recording simuitaneously with
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Wiile data is recorded in the disc of the state 5 and def ect
managenent by the drive device is perfornmed on the disc 1, if the
disc is finalized, the finalization flag is set 30 in the TDVA to
prevent the disc frombeing used after finalization, and finally
updated TDM in the TDVA, (i.e., TDDS # mand TDFL # mfill in the
DVA and serve as final DM) (state 6). Wth reference to the
enbodinent in FIG 7, the finalization flag is set to "1" to
indicate finalization in the TDDS and the TDDS is recorded in the
TDVA to indicate the disc is finalized. Al so, to prevent the TDM

f b h ' b ] " EFh),"
FT o o derdB et e lEhe Yot oo SGad Rt erpliiin 1l
resul t, t$maraang, ihs discllie ceiniializ&)hesite mfrdmation of thaspmrd Brice of thet THEMI

t ' ' he DM of f . LS. '
Fower part physrRtne B B¢ ctriod 8 b8 Spatk Sen o T GT B Ehyg *
used accoanfl thy PYA bestibingiy. tbthe, spahe assmpassighied oduting sliscninktibiEatiarets t o
th f I f d
o empty f Boncl B A B obel® i iod b 1B rfided. r e BRb e EEE
updat ed. l¥eks arpmea that datadsitostss writteni taland iificospeat bwa needs eebelBibcai, Heng
di t t fit
G o¢ 101 il b I Ul P A U LF LGB gl e,
t he size TW%#ﬂmqﬂtﬂmgcﬁuch shanges ieregaprdad #ithaTdMAe Biep eftenthe simatof e of
Lhe spar &Rfearehds a{a%géqfcogfad.@%&?déé m%éa‘scﬁ%nwfefg&ﬁﬁghg&eﬁ?eh by ufene

DMt of f o I sSi nce not
recor & ngl ﬂV?ﬁ@vms;eafﬁw&dm fEBMSar@drfh$ ﬂiDMMpuad@tad (stete Ak TDMVA. Si nce .

def ect manageTRBtadcs 1114y 8! fiHide 42 IAMlofi a0 Lhlie (TECRRg) | 1

the DM of f npde may ferent. To differentiate t

SBM used ﬁ"ﬁ”'ﬁ‘i’@ow ‘8'F"f dm@ﬁﬁaéﬁ'f'?ﬁoswfﬁgé@? digc { frcrepifiaized e ihe DMins
TDDS ari dnédw ﬁBl\&dﬁ%ﬂbﬂlt? witte r@M‘tl@Blﬁe F&éﬁilrg %é“o?é | ﬁ:@alrﬁﬁé dh0 THEL

nmanagenern i nf.or e DM of data is recorded in

The g e Mol tR eia i e T IVA Fbm focBiied 4 POS 4tk DEG et i o
mai nt g NPMA Shatise $DWP&'&Q:héﬁde%hé @MJaﬂ nwéat Sloth¥esrds e Ghdife & 1S

a2t 2o 15 i IBhs " FebR T HEY by bt it B ot Rrg kel Socare
final TD¥haky uptated E0DS dimgnd TOFL # n In the TDMA are copied and recorded in the
DMA (states 11 through 13).
- Specifically, after being reinitialized fo the DM-off mode, the DMA of the disc 1 is
2¢  filled in and the TDMA enters the state 11 where the TDMA can be updated. Since
the DM mode is changed intio the DM-off mode, data is recorded without defect
management and the TDMA is updated (state 12). Since defect management is not
performed, the update of the TDMA mainly concerns the TDDS #1and the SBM # 1.
However, if contents unrelated to defect management are included in the TDFL # i, the
25 TDFL # i may also be updated. While the disc 1 is used in this way, if the disc 1 is
finalized, the TDMA is filled in and enters the state 13 where the finalization flag is set
in the TDMA (state 13).
While data is recorded in the disc of the state 5 and defect management by the
drive device is performed on the disc 1, if the disc is finalized, the finalization flag is set
30 in the TDMA io prevent the disc from being used after finalization, and finally updated
TDM! in the TDMA, (i.e., TDDS # m and TDFL # m fill in the DMA and serve as final
DMI) (state 6). With reference to the embodiment in FIG. 7, the finalization flag Is set
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25 managenent information) updated in the TDVA fills in the DVA and
serves as final DM (state 9). The finalized disc 1 has a state where
the finalization flag indicating finalization is set in the TDDS or
the SBMrecorded in the TDVA, the TDDS and the SBMthat are finally
updated in the TDVA are recorded as DM in the DVA, and equival ent
values to "FFh" are recorded in a remaining area where the SBM can be
30 recorded (i.e., the renmaining area of the TDMA) so as to prevent
data from being recorded in the renmaining area of the TDVA.
Hereinafter, a recordi ng/reproduci ng apparatus that nmakes it possi bI e
to use thg "1amﬁéﬁc§¥@%5|ﬁ%ﬁ&1 il fe 1‘%6:1[( @ tr%e?absl?@?ecm&eh ih %A & TBRAC! O
FIG 11. FI G IS a schematic blo

r ecor di ngndiegie doridisads ppizpdt uﬁsademfaqmg%eomrﬂbfrpmela%m upgiatetir the.
Referrin (o] 0 [yl a
Refert| ng;:grgg (ﬁr%et%méms (GG MY iR R rDiAPARE F > TOIA WAER
recor di ngfate gdichigcaied. 24s @ rasulhdae TBMA ipfilsdip to record data on a
disc 22, whi chyj.graRg@opPtical recording mediumaccording to an aspect
of the present 1nvention and/or, and reads data recorded on the disc
22. The cont r he [faiof theavriteraneepriicalaediun geenrding tasthe DMyofimade s shoyn
record daha iaerdit diRd. flatfi fsr%ﬁﬂ}?eddthél‘?t‘w@alséqngdjbé‘ﬁséd)aéd&Flcﬁ:%OﬁCt

of a pr edet er m ned | e system articu accordin

O coont itk BNLPE modeHbe eBIRY GhC iy Pialzerde DMt mAge e aMA of the
perform @gﬁﬁﬁralﬁﬁﬁﬂm Mbd@isc@ﬁ]ﬁy ERE HdtDNgA \Whans hRests PRineréinac

22 is loaded in the recordln /[reading unft 21 and initializes the
di sc ¥ dQ gamge uedaled. e et TRRS fq%rdeetaémﬁla%atf%wﬂowrsfae TOMA éwmgr ol

gnl t gg Qﬁé@ilhlﬁél&aﬁdﬂﬁnﬂ@fé@réﬁrﬂ[@ b@?tdﬂgﬂlgfoiﬂﬁutbn %ﬂthbmséﬁ@aa%rébaérﬁi érﬂluighe
| SC CC | e resu (0] erm.n I ON as descri el ow
e 22 it oo i in fSadste faf Tt HIErTats ol Hhsars Aeas] ang

DSP 25, aife Ree Msbtndbion af therspare?drea #2dir& rédpiidedascont rapd, dic M maﬂﬁ isng

data recaqrdi host I/ F 24 receives a predeterm ned recording
conmand fsﬁggr%qgé R&Q’?eﬁ'ﬁ'gg%nd transnits the predeternined recording

commarsd to t hSlneqsibﬁm mnag@hérﬁns 28t pdifemey dueing cati reebiditg, A% TDDS

| h d ]

" ecor di ng anmarnlt 2ok B G el O, 4 ST S uarSS MR,
addi t i onglerfdaed, dsiatlf.hi daia pathetmma ued i the Obl-uEs chaieonay beediffersnt. | /1624
for err Ord:ffé?érﬁrgf‘etthQ TODE G 2 SEl Used B ﬁsghh%ﬁaga%c#&n gﬁos% uself

bl ocks) by pe ror correctron co enco on t
dat a, an®Mron tmncaleeﬁ‘tet T@E@@dﬁht@&w bsedainghe ad-eff queoammplledr reaondmAlvP

26 ¢ vern;a'},agﬁg,@nt%wzgr omthe DSP 25 into SF signals. The

recor |ng/re I ng unit includes the 25 pickup to record the RF
signal s translfithe By-off Grndendatriis paprded inihe diec §véibogidefauiananagonenty

recei ves b@aqmaaeﬁc@sﬁtﬁﬁaafwmaaémga %Eé wheié ﬁwﬂm éﬁb@ fibdated.

controller 28 and servo controls recor di ng/ feadi ng

uni t 21. Whendhe eise diigfinaliged dherdl nﬁ@zat@naﬁwsﬁﬁémth@ﬂ Difespaipeprevent the
i nvent i o@isctifors BEME U6 aﬁérqtdaﬁianaﬁ (aata@%mm@ tM@ﬁﬁé}%qux &S fochiifhg

disc 22 in the DM.on npde or det'er m natj on

i ndi Ft e §"2RREYASH ‘Elféf”@%tonhﬂﬁ@ﬁj@ﬁ’rﬂhih% EDMH e "bé?er QM%a“d setves as final
DMI (state 8). The finalized disc 1 has a state where the finalization flag indicating

finalization is set in the TDDS or the SBM recorded in the TDMA, the TDDS and the

SBM that are finally updated in the TDMA are recorded as DMI in the DMA, and

equivalent values to “FFh" are recorded in a remaining area where the SBM can be

30 recorded (i.e., the remaining area of the TDMA) so as fo prevent data from being
recorded in the remaining area of the TDMA.

Hereinafter, a recording/reproducing apparatus that makes it possible to use the
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while data is recorded in the disc 22. Wiile not required in all
aspects of the invention, the systemcontroller 28 detects input from
a user or detects input fromthe drive manufacturer and uses the
detected input to determ ne whether the disc 22 is in the DWvon node
or the DMoff node. However, it is understood that the input can be
otherwi se received. If the systemcontroller 28 determ nes to use the
disc 22 in the DMon node, the 5 controller 28 controls the
recording/reading unit 21 to perform defect nanagenent while data is
recorded on the disc 22. In other words, the systemcontroller 28

I ' ' Lt 21, o K,
Wht chr eprooie ESA ot BRE LB Sakbldeq il SobRAGS da It HIR A R
medi um vvheai’@matldbibelcdiagrangﬁmemréidglrépmchxcmgapparatue@cocbrdir\ueo thequesgnhg

di 22; d ti
oo mat 1 Budhth ey B AT A ot o Broleng SRR nsiter .
TDVA of t tesondingeatdingyunied amha mtmladﬁtt?ér mTh@cecommgﬂ'eadmg unit 2% inclitles
I ' ' | |

the di ho SRR Elreghy dHEIA QRO S En SaBL Sodiy ROME RESEYY | ©
cont r ol | ean agpasbef sl Bresm lm\gamrdamtbjwrt @ndirerysudate recorded pedioe disc 22.
0t or mat |88 B6hifol inf 23 BORISIE o Be Y (i1 PR EbraN oh kol iad

TDVA. 15Even
initializdata diom fhee disg A2eaecouting &0 Beraspectcefra @mﬂﬁtermlneldeﬁlmyabu’e ot
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DM on no For suc ver sl on, e syst emcontro

rei ni 19 al wez@ﬁmdﬁéecamgea@m%d@m doka rerdingéhenribe empty disas22 igdoaded in
recor di nghg Q@éﬂrﬂiggk@dfng%ltt g aﬁ@ﬁﬁ?ﬁéﬂz&aﬂ% di|§b Qf'%cgéraﬁﬁrql 8% Yéshﬁ'%‘f'tthe

def ect managenent. |n other words, urlngz 20 reinitialization,
AR

system c o‘?ﬁt?rB]'Weé‘Pn 28AlsBntheorantioh gt 23ortiely ineatecAwing/feading un 21e?§br d

i nf or mat i yeBode@hits @ thB GiidcBt adcBRING t6 Shelrbsli® of §Erminkatioh aslddsefifedBefRy | N
t he TDVA .and ﬁ d:fe%élord TDML finally updated in the TDVA in the DVA

provi ded i gr ordi ng medi um 22. Wen the disc 22 used in this
way igs finali 7eécofthpusiyss RelEeNd hedtlier2428 DBPYE, ah RIZAMPITS, a servo 27,

di ng/ read t t d the finalizat f [ ndi cat
recor gt N Leac At 5. T SR0RS oIS oLbdiahh 2B B 8% DdleCat 00
TDML 1; i gairédetamaécbtbcomﬁgh@n:ﬁ%ﬂ%! fzrmaa dbﬁ@%ﬁtﬁm geﬁ?‘ﬁ:s ﬁ']geeﬁ'eﬂweﬂlned
e ecor di.n ium S and to . fi

P oo or rrebortig ehhg e etBontal? b Cnid st for@inrad ol e
to. VWWen D325 yatidne cemo 23Ith exe@® thetjpedsteradnddoreaseingheomina @2eive
th ; t d

e DU O Py 51 e o AR R ) b g
t he syst gasai@dt ranltee hog ltF@ﬂtforoersortdwecmopmateg/ erscatchon'gcilm hlodks (te,
record daien gibckgeb)}‘ﬁgﬁorﬂﬁ{gaeﬁére@on%ﬁf?dﬂ dsfh tébé)hgnc%ﬁx@ &iLtHe”data and

pr edet erm ne
modulates the ECC blocks in a predétermined way. The RF AMP 26 converts data

output from the DSP 25 into RF signals. The recording/reading unit 21 includes the
25  pickup to record the RF signals transmitted from the RF AMP 26 on the disc 22, The
servo 27 receives a command necessary to servo control from the system controller 28
and servo controls the pickup of the recording/reading unit 21.
In particular, according to an aspect of the present invention, the system
controller 28 determines whether to use the disc 22 In the DM-on mode or the DM-off
30 mode. Such determination indicates whether defect management is to be performed
while data is recorded in the disc 22. While not required in all aspects of the invention,
the system controller 28 detects inpuf from a user or detects input from the drive
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operation units and update recordi ng managenent information accordi ng
to such recording isn a tenporary defect nmanagenent area provided in
the disc 21. Also, in the sane way as in the DM on node, when the
disc 22 is finalized, the systemcontroller 28 controls the
recording/reading unit 22 to record the finalization flag, which 5
indicates that the disc 22 is finalized, in the TDMA, record the TDM
finally updated in the TDMA in a di sc nanagenent area provided in the
disc 22, and fill with predeterm ned data in a remai ning area of the
TDVA that is not witten to. During reproduction, the host I/F

24 recei
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mode #hf dwﬁaﬁeu@’ﬁrmat@momlée Q@‘eqtmmpﬂvu\fqrd@@agﬁmpn@f hederoc .raﬁao;%@r
data r ecqaéieabolranné Secilith 3n %&%té?ﬁfn%@ c%rét#aﬁ drR8d THY Qydidth RRtrolldh 3

the read npde jnformation is the the systemcontroller 28
cont r ol s ferher changegithpypireldhe graip ateazqhﬂ?éh& @a@ﬁ? isritgiertyn thgdid-eg mode

i nf or mat ixgmeefed.herHdedysRin @daﬂontefze%nﬁagm&ﬁmg%ﬁm@bmm {or REbidhe
TDVA, and if the finalization fla g whi ch i ndi cates_t he recording

medi um 23"PEngticR QP ,ﬂﬁ@anggd Piga el the spare ﬁéeaz(é afpNm the -H%M§y stem
contrgl | er 28Evanif iheldiscid?ds 6&&@ EHY [DT@-’thﬁcﬁHéTﬂJrMQ ﬂisc%ﬁttéllﬁatfoﬁaﬂefsyﬁéﬂﬂ

updat ed i nformation on the d ct an nt_ i nfor
Do The CPRROIA 28 Pan §onTeing HhT §iodd 37 tiavse 22,04 BDHLmpes B oo
is t hg Didisof42 Bnsed i iiee BWB(bnemodéntFFmrléueHi cafversion, rthé Syétbm controller 28
recordin NG URL t C n en"ent
o ot TehEaRsRtha Bkt o2 o b DR i eid G b P RASRE TR

t he recotairegprareidiauin 2@ disc 22naithork defecis maeagknfiendm [hkmhéﬂ}\m;lst ﬁmng

syst C?éllgv{@fz fidn %‘?é g}gfétrﬁ Béuxﬁro IQ'GZB @?\%lg tl?eg‘ cgradq’{ acﬂﬂé hnlza/koref:&%d

final recor orhatton
provi ded mfwmaﬁen_mcmatnzg that the dlSC 22 is used in the DM-off mode in the TDMA and fo
record TDMI finally updated in the TDMA in the DMA provided in the recording medium

22,

When the disc 22 used in this way is finalized, the system controller 28 controls
25 the recording/reading unit 21 to record the finalization flag indicating that the recording
medium 22 is finalized in the TDMA, to record the TDMI finally updated in the TDMA in
a disc management area (DMA) provided in the recording medium 22 as the DMI, and

to fill with predetermine data a remaining area of the TDMA that is hot written to.
When the system controller 28 determines to use the disc 22 in the DM-off mode,
30 it controls the recording/reading unit 21 to record data in the disc 22 without defect
management. In other words, the system controller 28 controls the recording/reading
unit 21 to record data in the user data area provided in the disc 21 in predetermined
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FI Gs. 12A through 12E are flowharts illustrating a nmethod of using
the wite-once recording mediumin the DM on node or the DM of f node,
according to an aspect of the present invention. 5Wile not required
in all aspects, the nethod in FIGs. 12A through 12E can be

i npl emented as software readable by a conputer. Further, if is
understood that if the controller 28 is a general or special purpose
conputer, the nethod in FIGs. 12A through 12E can be i npl enented by
the controller 28 reading a conputer readable nmediumto retrieve the
nmet hod encoded on the conputer readable nedium Once the 10

é”;istim"é‘o SF R GGt St TEodring IRk ehthof ibimtdRom et Siing, 4 gen
22 (i.e. rewrdmgtnhe teperanf defee m@mwedi arzeaz:rzom@)d inribe liisc 21heAlsoailed
sed. Zﬁs: e el 08P 8 0 SISk ba, Vol BEHSE 27 i naiped € Miltem
wr i t e- oncenfelies 28 ichufroiethieuardrding/tRadingfuné@2:4g reasre et fipalisation fiay, mrhlch

oper atd ndaied it HEIEMI & aROhRE TBRLDFSRS TR Ao Alch) phidigs ion

process accor conman a user or the Intention
manuf act dh%rTDMA m al ﬁis@p@ae&gemﬁnqsarea mso‘éwt din the niise | 22¢ randg il with'

det er m nege d@?ﬁrﬁ%ﬁ&a@ah '.p% g{lglnggwﬁt% t:pe intention
of a user or a drive nanu acturer ystem controller 28

det err hi nes nBuringrepedpgion therhost lﬂ?rﬁﬁawr@ﬁta rgeegpeliongonanddmng iheg
to 20 t hgokndentiRNsyRfenf ctiRRlie0ss @eﬁ'&m%efnﬁam.&@gaé&%amé réﬁ’o@l%t@nt he

DM of f node, 1 nitialization information i s recor disc 22 in

oper at§ orT hegecoidinaerdingrupited Projerds laser peams gniesthedise 22pniteuteards adight

nanageneny ntaﬁomame@@yfré&em@ 8 13dae b%@fréﬂemyaebfﬁme didte2s PIhe [ SRR S
not assi ed the si.ze |nformation of are area i s recorded as

"0" in t K8 oPPYSEiStag ot swnalputpit fr?m\mea‘?@fq reefingdl 41dnfe@p Rsignab 25
DM of f  mpsssidedhasduidted ay@tm]mémlth@RFZﬁgmltcseﬂiesnsmsp%@prmde,a it

and 608 S T POHPneRBES Mo b8 R BGte e B SRR LTy The GPNOST
devi ce anekelivee th@lsbwalggﬁt from thefRF KA 26 and 4 bemstase necgeaigtio @end0) .
" S el e o B R e el B B e o™
enbodi nembstd§ Zhivawsmiita dEtaGecalved FRRSiHeMS$M 25 tuiihe HobiE2%i ze and | ocati on
I nformation Oli'n Emcﬁé}a %cc?rrd‘ﬁa {o an aspect of the present invention, the system
controller 28 controls the recording/reading unit 217to read mode information from the
20 TDMA provided in the disc 22 and read data recorded In the data area based on the
read information. When the read mode information is the DM-on mode, the system
controller 28 controls the recording/reading unit 21 to read finally updated information
on the defect and defect management information from the TDMA, and if the
finalization flag, which indicates the recording medium 22 is finalized, is read from the
25  TDMA, the system controller 28 controls the recording/reading unit 28 to read flnally
updated information on the defect and defect management information from the DMA
provided in the disc 22.
When the read mode information is the DM-off mode, the system controller 28
conitrols the recordingfreading unit 21 t read the final recdrding management
30 information from the TDMA. If the finalization flag, which indicates the recording
medium 22 is finalized, is read from the TDMA, the system controller 28 controls the
recordingfreading unit 21 o read finally updated recording management information
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provided in the data area, the starting |ocation informtion and
ending |l ocation information of the user data area, the TDFL pointer,
and the DM node set to the DM on node. Once the disc 22 is
initialized, the DVA of the disc 22 is enpty and the TDVA enters a
state where the TDVA can be updated. After initialization, the
recording/reading unit 21 and the control unit 23 perforns 5
recordi ng through a verify-after-wite procedure for defect
managenent in response to a recording command of a host (operation
40) . Herei nafter, the verify- after wite procedure of operation 40
Wil | dﬁﬁj i with reference to FIG 12B. In
operatl on HMAﬂéa‘%ﬁﬁéﬁ{ﬁr ed in the user data area in units
that the veri FiGaf 12k -tiwolighe 12Foered fiowchiasts piusiratimge it meﬁhcmb@f ausingn the2,
recor ded )
gener at edﬂ‘%?ngé{ééﬁ d"i:d ﬁgdl% brﬁhe %gﬁné)&e%%ggggmal&ge &{)Cﬁ q{dt%an
recor ded asﬂe@mﬂ@pla'eeerﬁmanﬁonn operation 43, |nformat| on on the
defectsis cre [ foat i
Wlﬁgrrﬁ?%@ﬁ%ﬁe {ﬁgaru d%REQEre 6 éﬁ(od ihFIGE S ﬁuﬂﬂugﬂ“lzgp c}a b%

det er m ned whet peration |

| f the prl@ﬂ@ﬂﬁnﬁﬁd@ﬁqﬁwg@rfdﬁdﬂjﬂ&)@ea eamnpiien s ﬁumec@in@uedeéstoo&tr@tw@ss
goes to QRARAl I @a%efaﬁ%?rﬂbaﬁ bLﬁgSS%DF&Pﬁger e hidtl in Figs, 12{0\
SS goes (6]

predeterm ned recording operation is t he proce

oper.at i orfh5ggl H@ﬁncqnnbEFlr@lermgﬁechhm they cgmt&ﬁere% deadindl a jcompiter reaigble
I n oper atsh@ium o rdSdvethe nBiHRH %ﬁ&da‘%ﬂ oﬂqg?ig&ﬁﬁﬁér r@?tfé%%e G, "ORES R ON

are updated in operation units te procedure of operation 50
will He Jeleenerigcpidingapediym g2 ESHU'?@IUéF arsigive ystqn.dhe system cantgler 28 plon

51, inf Ortl@t:!h@sﬁfbnﬁ ﬂi@nﬁi‘%fs‘%ﬁé loa@éd)ﬁl%izﬂ 0. QQNHaE‘ﬁ\JfﬂS@BMhe 'l&ad‘é@%c‘ﬂ

In operation 52~ a defect Iist including the infofmafion on the

def ect i d)anelssdhe lpﬁd%sip@%@% reapadaia,and Igerinadqiien dSced I giready
recor ded wged TDEhg#ﬁnforrhéhohhetoFE@Mﬁ theh Riaded cﬁéUQESpﬂnlﬂé Ib@déti RiiSrceof
t he recordi n(g oper t on Q @eratlonﬁf S # i and OﬁMgel are
r ecor ded "PYPEAS Betiehtiied asyam ey Giscs F\“(?B@F%Pn gpstem
per f orsmi rgnirslizeL8 pe@ortﬂsrarnummnzmn\mw‘ss adtdréifg W 4 é@nPEAE 604 LaraR the2S
operation 50 of .updati ngpf%he defect information and defect nanagenent

i nf or mat PERPNEN GF ASEVR BEPREEET Wi t h reference to FIG 13. FI G
13 i s a ref ermmperatioavsf the spsterh abniroligr 28 petoteises Wistioafte thplemeaigeDRiNt

d o]
o ocess P FRORER B iy Bf FEE or B M Eapelier gl systom
sect or i sostrelienRéndetetralias oof ip erh'atm defecbmatemenhgemrdiyg to acdoeding i em
of a ébomﬂ‘.& ‘?ﬁteﬁ’ﬁona'a[)aaoﬂﬁércﬁf i %ﬁ?c&ﬂ: aﬁél'g?ée?ﬁsa![ﬂ’?e Ef.'t}l\Wo'ﬂ" Fﬁéﬂ‘é

data unit that can |ca y recor 'n a

gener al , Iniializatipst lnmamclﬁdﬁcm'@eﬂstn thet disc 8Adn operstier 20, and the piohess
sector coBRs kS %slraF@y@gca*s; 28 Yoflct mageﬂn&w i€ Hot P8fibMed Fh@,epﬂM%fPa'
sector | space of I SC ere data orrespondln to one sector Is
recor ded quﬁ Fudthesspaips agatip npt aspigned, mgi@mform@@pf the spdre eted is
physi cal r&%?dé?f ad ¥R nd *f’§ﬁ>“6 reddlged ﬁ?‘gﬂ-ﬁeﬁ%“lhqnd' thie DM GRS is Wik o Yred

to manage data in the file system or
25 ~ DM-off mode.
When the system confroller 28 selects the DM-on mode, it assigns the spare

area to a portion of the data area of the disc 22 and records information necessary to

defect management by a drive device and the initlalization information in the disc
(operation 30). More specifically, initialization is included in TDDS #0, SBM #0, and
30 TDFL #0 and then recorded in the TDMA. With reference to the embodiment as
shown in FIG. 7, TDDS #0 includes the size and location information of the spare area
provided in the data area, the starting location information and ending location
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5 application program Likew se, a |ogical sector nunber (LSN) is
assigned to the logical sector. A data recording and/ or reproducing
apparatus such as that shown in FIG 11, which records data to and
reads data fromthe disc, finds the |location of data to be recorded
or reproduced on the disc using the PSN, whereas a conputer or an
application programfor recording or reproduci ng data nanages the
entire data in units io of logical sectors and finds the | ocation of
the data using the LSN. The rel ationship between the LSN and t he PSN
is converted using a fact of whether or not a defect is generated and

2 002! SRS 48 P BeE 8%t e, LT bPPakle i b
t helg pa;] eDMFceanoddﬁemcé theadisd 22 Bl initiglized, ttpﬁﬁ&MiGISxﬁlls’(hezéisc agss émptg aptiéhen)
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| east one ﬁg’” SR tgﬁq\%}erﬁﬁneta'l'lﬂ% %’i%d‘LSI\ls are ass?gned to
repl agement aﬁﬁalsmﬁéhzsﬂt?\ ﬁ'[mrreeomh'gaea}:bntgap‘tlt Z1oandtlméenbtlnama|§3cr?brfbﬁr?ﬁ )

t t en t t { t
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ggfl_ ﬁCt arzascoadieg gemeraat edf, a tHost th@&)heHbﬂM&fﬂeecﬁhm&ﬁMﬁ@rﬂnt&

e user cordin

sequent  aroraih doRsRRBLES Wyl % R o8l R HuRIoRIep . Tom.
sequenti alln rmmhdnnﬂg rusde datehés useerdedainathies usarqdaint arehl ip aniid that the

t
(r:lg'? Ingg ggge ai{y y cont %%égggﬁ‘ ee%eé@gﬁeg{nd E“e%%r&‘&%fgg&a%%] (?%té’?s%er‘ﬂé‘é fb( '1)5
t hrougth (fid 4 pditicmwderenda tdefack ds génerated ehd \aerenpfa;cemfetl’eblouk thaé replaneedur e

S (Pt O dBics R 230 A 16 Sl o Qher i A5l RARA 6 Utoc

records t e user recordln and/ or
r epr oduciidgregipshpad a@re@tmﬂﬁsmpmom ah omraiucrre%nit tlS ﬁe@@nmw veheéher a

verifies rlfadétg'r%lﬁé?iefecgl%‘i baefaﬁ&?ng%emwéml lly Q& ,ﬁﬁﬁed Pecording

gener ate If a cluster er e a ect '1Is enerate ound
cl uster |%°efﬁi'éﬁt’ﬁ ot sgmpleted, @greeass @P@%mpe@i@n@ %l@isregwémds ‘é@eated

def ecis arneae( prefoternnddebSiing operdibr & cdriflca! el o] J3ds AN Bp&btion
20 shown in FIG. 12A and in greater detail in FIG. 12C.

In operation 50, defect information and defect management information are

updated in operation units. The update procedure of operation 50 will be described in

© ~ détail with reference to FIG."12C. In operation 51, information on the defect, stored in

20 the memory, is read in. In operation 52, a defect list including the information on the

defect is created. In operation 53, the created defect list is recorded as TDFL # i in

the TDMA, where i corresponds to a number of the recording operation. In operation

54, TDDS # i and SBM # i are recorded in the TDMA. Detailed examples of such

operation 40 of performing recording through the verify-after-write procedure and

25  operation 50 of updating the defect information and defect management information
will be described with reference to FIG. 13.

FIG. 13 is a reference view for explaining a process of defect management
according fo an aspect of the present invention. Here, a data processing unit can be
divided into a sector and a cluster. The sector is a minimum data unit that can be

30 managed by a file system of a computer or an application program. The cluster is a
minimum data unit that can be physically recorded in a disc at a time. In general, at
[east one secior constitutes one cluster.
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30 reproduci ng apparatus rewites the user data, which has been
recorded in the defect #1, in the spare area. A part of the spare
area where the user data is rewitten |Is designated as a repl acenent
#1. Next, after recording the user data in the unit area 22 (2),
the data recordi ng and/ or reproduci ng apparatus returns to start of
the-unit area (2) and verifies if the user data is recorded normally
or a defect is generated. If at |east one cluster where a defect is
generated is found, such a cluster is designated as a defect #2. In
the sane manner as the above, a replacement #2 corresponding to the 5

defect #2 is Lh_the unit

(i.e., a def eﬂ?g#%&?otr @pﬁ&} Bl@&%’ﬁé‘nﬁe a}pg ?EZ%QE%%OS‘?%E?? ect

#3 are dessctpras edspaten of hdisunitieraadata qofpspoadipgit onbeeston lsdm{:mdw i sAn
ener at e ot..f0 C e

?ecordl ng"’déﬁ Ltésfeldffégﬂ\dla@g p%pggagog og?%g5[e§ e{ H@{sﬁéra\all £ e%ttP'é 'ﬁ% (PSTN)

t er m nat i tre &fgica sedenisda regclopeniitused #Bimesagexfaiet ivdihef file systenpbe thei f

Bso o THER(ER, Gea8h. kel 8, bt At A5R F Rbsfifid o the
r ecor di ngoginal/sector.e pr data ckevding pad/ar wepradedioy dpparatus kseclT BE tthet ehpen i y
defect | Qél@r ‘Wt\bmﬁn éégol%ﬁ d fgqglanﬁjréacls frgl?l ‘r{nﬁ&@ W'scme ﬂ) t}c{ﬁaof data

defects t hriou are generate
t hrough (ta)be rﬁb@rded P8 Fepesiveed onh rth@drsatmmg tlne)PSNaQOra c@flptml-‘m anl

'S tsai tegor }?gg@aﬁgﬁ rﬁfdg%&d?@g r&dﬁ%ﬂ@ hﬁar[ag%gfu‘?é E&.r&ﬂ&fa% hﬁ% #1
uni t it e lgdigal ﬁﬁ@t@@gand(fms then athe@fébe sia;mwfwﬂ-%hhd ‘F@pre!@@@mﬁbm s

#4 and # sﬂﬁa% H
#3, and %ﬁiﬁggégil@ﬁeﬁggﬁ%o@gﬁ%i Rit Of ‘ﬂﬁetncl eog aneéed?

The def ed@engrigda iop Whetacdala reserding siats. Wnose consecutive bl ocks

i ncl ude def eCRéferrTrt@etowl 3C B BAH 48 afta dnd aasp@msl&é yﬁowrﬁplnafh%%@rt
bl ock t hat Fl aces the defect #5. A block is a l3{/S| cal or gi cal

recor di nd! aEf’h? ca gl theysPemey greay theglep? eluraliy @,ffpftyﬁ@a reserai (g %Elé’f‘hf"i on
#1 i syeXpaideHsSNG ke %@@&hﬂé[ ARG ALENS! £E UsEignéP R BE R SRS Sisical

i nformation #2& DE@ , |nclud|[£%|nfornat|on onéhhe defects
44 and #5588 IFlr HReveTe § #PGHERTOLR PRIEERTRRIY areas Aldne sRe ARy
def ect i rdfkosptefor dofetflaeas uﬂm@tﬂ;erediata akéd(@hél@edeféﬁs@é@éher@wmagﬂmt
|nformat|ontfo B&ﬁ?enﬁ CéP dtﬁ's recorded 3ﬁ DDS #2.1n,

TONA., | Re BTt AU BRBRT BRical seck e (e S ARG AP AP SRR G Hones
whether tdefec¢t areas are generated, the PSNs and the LSNs become different.

20 The user data is recorded in the user data area according to a sequential
recording mode or a random recording mode. In the sequential recording mode, the
user data is sequentially and continuously recorded. In the random recording mode,
the user data is not necessarily continuously recorded, but is recorded at random. (1)
through (7) indicate unit areas in which verify-after-write procedure is performed. The

25 data recording and/or reproducing apparatus records the user data in the unit area (1),
the data recording and/or reproducing apparatus returns to start of the unit area (1) and
verifies if the user data is recorded normmally or a defect is generated. [f a cluster
where a defect is generated is found, the cluster is identified as a defect cluster and is
designated as a defect area (i.e., a defect #1). Also, the daia recording and/or

30 reproducing apparatus rewrites the user data, which has been recorded in the defect
#1, in the spare area. A part of the spare area where the user data is rewritten Is
designated as a replacement #1. Next, after recording the user data in the unit area
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change the size of the spare area in operation 60 when the spare area
I s not enough and needs to be enlarged or the user data area is not
enough and the spare area 30 needs to be reduced. |If the system
controller 28 determ nes to change the size of the spare area,
reinitialization information is recorded In the disc 22 in operation
70 and the process goes to operation 40. In other words, the changed
size information of the spare area is included in the TDDS and the
TDDS is recorded in the TDVA. Next, the systemcontroller 28
determ nes whether to reinitialize the disc 22 to the DM off node

(oper at i o) & datéfreédﬂﬁngﬁaig%ﬁf%&é@ épﬁ;"arﬁ@s rﬁéf@s‘?&%oﬁtﬂe unitarea (3 .

re|n|t|aI|ze the d reinitihalize 1nformation recor

the di sc 2 Yerfiepiiithe neni data igmecardad mopabterss dgiselss a@nexabﬁom atleapt G
12E. If the Qus‘-l@r WherbSa Gl E'g@hél%@ﬁ i %lHBie s@ﬁ chflusfg?q§ de&%ﬁa&Wa@

node set in TDDS is converted into the
TDDS and M@t #B)Dsinath'a SpIRe ManRer 35 hia@pgvay @d&pléaemwtt#ﬁéommnams to the

recorded ddledt g IM;dnafedcomat.hméurﬁﬂéraaﬁ] dd‘é‘l‘édtfa?éb' (Be. ”E@b%ct #ﬁXénd
the system control |l 28 determ nes finalize sc 22

10 (oper & [eBlRceRyFNt #af cqr@p@wgetmtwﬁﬂfﬁmwe ﬂssngrat%d mirmté@ uwttar% (4),

finalize 4 pgt@hse a?c%fedthegd@ib%@&ﬁ%&q%déhdlﬁ%% h&Befdtt #gl recording
S perforned rough t he verl{y after-wite procedure. |If the system

control | er Rt EFRRimgendyerfiGatien st qomplelpd o thenelt ayan @i itisrminafiene
28 recor dF af rie&ﬁ'ﬁing eapemaoh B Q& asedebt@a (fof ekdfiple] 6 u@@lpﬁ.fsﬁbé an ld¥® bution
Recordlng of allz ion inf tion In the ratjon
100wt | 8ecpiciin ot e s 4 geval FatBoaeEps s P
syst em caduta Cécb&i’ng28nt$’et feprédticing r@bamxs @oidsag the TOFL te bifaey aaaa: or
e et e e e
Accor di ng&aatdﬁom_ﬂwmdl areas 1) thneughpéni f M&ovahm&‘gedﬁiem bforfrextion ded
oper at 1 on e B AL A8 BeBlush 25 TN e TOMAL | ecor ded in the.
TDVA fid 11 in ©hee fuwrecordmg operation #1 starls, dafa is recorded in (5) through (7} the
same way as in the unit areas (1) through (4). Thus, defects #4 and #5 and
replacements #4 and #5 corresponding thereto are designated. The defecis #1, #2,
#3, and #4 are single defect blocks, each of which Includes a defect. The defect#5is a
consecutive defect block whbse consecutive blocks include defecis. The replacement
20 #5 is a consecufive replacement block that replaces the defect #5. A block is a
physical or logical recording unit and may vary. [f completion of the recording
. operation #1 is expected, the recording apparatus records temporary defect information
#2 (i.e., TDFL #2), including information on the defects #4 and #5 and further records
information recorded in the temporary defect information #1 accumulatively. Likewise,
25  defect management information for management of TDFL #2 is recorded as TDDS #2
in the TDMA.

Referring back to FIG. 124, the system controller 28 determines whether fo
change the size of the spare area in operation 60 when the spare area Is nof enough
and needs fo be enlarged or the user data area is not enough and the spare area

30 needs fo be reduced. If the system controller 28 determines fo change the size of the
spare area, reinitializatlon information is recorded in the disc 22 in operation 70 and the
process goes to operation 40. In other words, the changed size information of the
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Next, operations when the DMoff node is selected will be described
with reference to FIG 12E. In operation 110, the systemcontroller
28 controls the recording/reading unit 21 to record data in the disc
22 wi thout defect nanagenment. In operation 120, the systemcontroller
28 updates the TDVA. Since defect 25 nmanagenent is not perforned,
updates in the TDVA are mainly to the TDDS and SBM | n operation 130,
the systemcontroller 28 determ nes whether to finalize the disc 22.
If the systemcontroller 28 determnes to finalize the disc 22,
finalization information is recorded in the DVA (operation 140). The
recordin | ZAatl ' t s the
sane as t ei%%aﬂsggr'glh@?%éndzlgtéﬁé)m?g %Pe .hjﬁs Sr}e%géﬁéﬁgﬁégﬁt o FIG 12D
and is not ag&ient,ﬂvtsyrsm hontraflet %detygmem wheihenlol reinitafizeltheatisn 220
not to figal | he
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recording/reading unit 21 fo record data in the disc 22 without defect management. In

operation 120, the system controller 28 updates the TDMA. Since defect

25 management is not performed, updates in the TDMA are mainly to the TDDS and SBM.
In operation 130, the system controller 28 determines whether o finalize the disc 22,

If the system coniroller 28 determines to finalize the disc 22, finalization
information is recorded in the DMA (operation 140). The recording of the finalization
information in operation 140 is the same as the description set forth above with

30 reference to FIG. 12D and is not again set forth. I[f the sysiem coniroller 28
determines not fo finalize the disc 22, the process goes to operation 110 and recording
is performed without defect management.
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Clains Wiat is clainmed is: 1. A nethod of recording data on a
recordi ng nmedium the nethod conprising: selecting a defect
managenent node sel ect abl e between a def ect managenent on node and a

def ect managenent of f node; all ocating a spare area to be used
for replacing a defective block, in a data area according to the
sel ect ed defect nmanagenent node; recording a tenporary disc

definition structure conprising information on a size of the
al |l ocated spare area and an enpty tenporary defect list in a
tenporary defect nanagenent area; recording the data on the

recordi ng medi Ls or, M def e enent . . t he defect
ranagerent on Abde i Bider bl ' 3bor B BGTERGny IR, Ao bR .
r ecor di ng maséinuraani bé cetectivelye osedrahie) efafect , makagemiehie isd gbdorimed on the
managenen : . ; T ho, f, ¢l aim.1,
wher ai 1 e r el Piulorii B6HHhed sccoring el Wit gt € Rofbe
further céapitiesesordingamepiiurg vathglitdefast manegament even afier uging the recording
updati g ; r ¢ S [ o4 L1 Qn re tg i .

i 1 or et i ?ﬁ%ﬂﬁ@gﬁhﬁ%ﬁdﬁsﬂ%ﬂ%ﬂh e i & e, et mgcieme
updat ed t Adgiferelly, thef wcordingnmgdinmnean hé arsad tdompatibly twith tewwipaileamedii. sc
definiti 0ﬂflc:fécfvﬁf"ttl’gar fBcording mediur? can SRR %%‘; Bfurd) d]%ﬂé 3‘6%‘71%8& Bkl
recording of thé data In-the defect mandgement ~on no e'%\ur ar p
conpr i sesDisgalaPPsx tewriteblel afediet magnetigonedia aot/onougnétatopticah enediésf which
managenenbeffdn JB4l8 management, 4- The method of claim3, wherein the

conversion into the defect nmanagenent
10 The recording/reproducing method can be implemented as computer readable

codes in computer readable recording media. The computer readable recording media
include all kinds of recording apparatuses in which data that can be read by a computer
system is stored. Such computer readable recording media are ROM, RAM, CD-ROM,
magnetic tape, floppy disk, and oplical data storage, and transmissions via the Intemet

15 {e.g., carrier wave). The computer readable recording media can be distributed in a
computer system connected to a network, and can be stored and operated in forms of
computer readable codes. Functional programs, codes, and code segments for
implementing the recordingfreproducing method can be easily construed by
programmers skilled in the art. i

20 While embodiments of the present invention has been particularly shown and
described with reference to exemplary embodiments thereof, it will be understood by
those of ordinary skill in the art that various changes in form and details may be made
therein without departing from the spirit and scope of the present invention as defined

by the following claims and equivalents thereof.

25



of f node conpri ses: reinitializing the recording nediumto be in
t he defect managenent off node; and recording the data on the
recordi ng nmedium w t hout defect managenent after the recordi ng nedi um

is reinitialized in the defect managenent off node. 5. The
met hod of claim4, wherein the rei%ﬂ%ﬁization to the defect
manag nt off npde conpri ses: recording an identifier

i ndi cAPhi§ Cfar'fBeﬁgfect managenent of f node in the tenporary defect

managenent area; and recording the tenporary disc definition
structure fhat s _f.j nal updat I n_the t. qr.ar ef ect n nt
area in a berect ARnBEheBRE eGSR R BT RRAE M L rEHogSBRRASE
6. The net $eiectiof acdedéchrignagepert modessiecabig befweehea didtd mamapewediefrect
minagﬁ?&é‘hn@ﬁdef&@ﬁaﬁgﬁ'ﬁérﬁ%ﬁhode' recording the data in a data

t d . Hl

area o e recordi ng Tumin predetermned operation units; and
updati ng ralesaiiicSpriraERehe Ushe ferfaplreing adefrddva block i Adaleed8adi ng

of t hgecdadimy loth@ skiepleardaratt Mah dmAa@Rment area of the recording
medi um The met ho ' urt.her (%

7. hod of..claim®6, f .conprising .
final | 2i ngeeRGGER: (FHROFY AEG TS BT AIEP GPRIPHRBS fTREIR19R oD greiesy ofthe
r ecor alongteti®gdaremres apd e @fipty temporary defectlistin atehiposdry dafacomahagament
whi ch I_ieg_di cates the recording nediumis finalized, in the tenporary
def ec? managenent area,
recording the data on the recording medium while performing defect management,

when the defect management on mode is selected; and
recording the data on the recording medium without defect management, when the

defect management off mode is selected.

2. The method of claim 1, wherein the recording of the data in the defect
management on mode further comprises:

changing a size of the spare area; and

updating the temporary disc definition structure to include information on the changed
size of the spare area and recording the updated temporary defect management information in
the temporary disc definition structure.

3. The method of claim 1, wherein the recording of the data in the defect
management on mode further comprises converting the defect management on mode into the
defect management off mode.

4. The method of claim 3, wherein the conversion into the defect management
off mode comprises:

reinitializing the recording medium to be in the defect management off mode; and

recording the data on the recording medium without defect management after the
recording medium is reinitialized in the defect management off mode.

5. The method of claim 4, wherein the reinitialization to the defect management
off mode comprises:
recording an identifier indicating the defect management off mode in the temporary
defect management area; and
recording the temporary disc definition structure that was finally updated in the
temporary defect management area in a defect management area of the recording medium.
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recordi ng recordi ng managenent information that is finally updated in
the tenporary defect nmanagenent area in a defect managenent area of
the recordi ng nedi um and filling with predeterm ned data a
remai ni ng area of the tenporary defect managenent area where no data
i's recorded. 8. A nethod of reproducing data recorded on a

recording ged UmTH@Yﬁe!’t‘lroﬁof'c%ﬂ:ﬂ1 Wﬂeﬁaﬁr?%co&‘ﬂ?b & tH@HAtadh B ddrdte et hod

conpri si ng reading a tenporary disc definition structure and
a ter‘rﬁ'@f‘ag‘?m%@@cdf‘oqq @MPIEEHM a tenporary def ect nanagenent area in

the | ead- i recdfdwdy thartidtd i 3d14 ateBedT tiadedoridirgimédiemdabredet@Riréd i operdtibg
tenporary defect |ist; wherein the tenporary disc definition
struc{"d{%a nprises information on a size of a spare area, and the
si ze of t hepdgiiageeaurding mandgéraentiinfetnaibnacdomiingt o tee vebeiity ofamadataima

mode @Mﬁa %e?e% frGhe %e ‘é’?&‘d"oﬁhé’?éc%@q@@é%ﬂmm on mode in which

def ec erren I'S rmed and a managenent off node in
whi ch defect managenent is not performed during initialization of the

recordi ng fedi Umrhe method of%ialrﬁfbefdmkhecﬂ'nmsuﬁ‘d fﬂ'\aﬁklﬁ? tﬁéjfeE&%fng medlum
corrpr|3|{lvg readi n I na dat ed tenporary defec Ist and finally

updat 8% ﬁﬁ?&@?&‘%ﬁli@ﬁoﬁé%hﬁ|r?‘i°6ﬁ11n%ﬂ'}et9m13‘§“?rﬂ%the t enporary def ect

managenent rexbRing 4 fmélh@tldreﬂﬁé] dafepchdicasanerecirding Aeediuth @ fifalized) i Hea
def ec{ nana 10. The nethod of claim9, furt her

conpr g}pﬁ)éarg Y maP%%ed‘i‘?{&aéeaf’l nal i zation flag, which indicates the
recor di ng reediding liesordingahazagegment inmraton thapsrimaly defadet inrtiee tegrgroeamy

area, %&@QI nar?ﬁgemerng%%g atdla?ec hgﬂé%éf'g %ﬂ%aegf tbgFQ%BFtﬂrﬁ mgﬁlijﬁf:% nd! st

and t npor ar 1 on str cture roma
def ect rran@!@'?ﬂw’ﬁ'rﬁ'ﬂ p@dé@rmmeﬁi Wéfar%tﬁﬁl‘r'ﬁimﬂ@ arfechf g temporary defegt mapgement

met hogkeafwHek@hdd8ia if by, conpri sing readi ng final recording
managenent information fromthe tenporary defect managenent area, if

the read defect managenent node information is a defect nmanagenent
of f node. 8. A method of reproducing data recorded on a recording medium having a lead-

in area, and a data area, the method comprising:

reading a temporary disc definition structure and a temporary defect list, from a
temporary defect management area in the lead-in area; and

reading user data from the data area using the temporary defect list;

wherein the temporary disc definition structure comprises information on a size of a
spare area, and the size of the spare area is determined according to a defect management
mode which is selected between a defect management on mode in which defect management
is performed and a defect management off mode in which defect management is not
performed during initialization of the recording medium.

9. The method of claim 8, further comprising reading finally updated temporary
defect list and finally updated temporary disc definition structure from the temporary defect
management area, if the read defect management mode information is a defect management
on mode.

10. The method of claim 9, further comprising:

reading a finalization flag, which indicates the recording medium is finalized, from the
temporary defect management area; and

reading the finally updated temporary defect list and the finally updated temporary disc
definition structure from a defect management area of the recording medium.
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12. The method of claim 11, further conprising: readi ng the
finalization flag, which indicates the recording nediumis finalized,
fromthe tenporary defect nanagenent area; and readi ng the
finally updated tenporary defect list and the finally updated
tenporary disc ddhemiethechokdaiodd, furthef commisioe fesdingfaabrgesnding ar ea of

the r ?r%%gérﬂlnﬂ%ml&ﬁon from the te%ﬁgaﬁ}(}d@@&%é‘ﬁdé%nie@f aﬂég Pf @dyEiddefdat @

froma recordi ng nmedi um where In are area are
arrang@d‘ag?fﬁén’[&{ﬁ%‘&f%@awrﬂﬁraldﬁf@féma@ag%@ﬂmr@fr!]ﬁ‘i“% Whl ch transfers
data with respect to the recordi ng nedi um and a control unit, which
controls t ' to read a tenporary disc

readi n i .
definiti onqgt r ucﬂb?%%ﬁ%‘g of daimoldr BrtheqeqmRisiig' st | from a tenporary
def ect manageirgnthe dinalzation fldw whishdrdicates te reacls‘rdln'g(mercmﬁd isffrelizeth fram the

from ! Or%&ade?c??na‘ﬁ% Q’geﬁtbﬁeé %Egor ary defect |ist; “Wwherein

the te i'SC de on’structure conprises information on a
size of a gemim ﬂaeélaallyamatadéempqr@nocﬂefecbtéistswtbeéu‘nd!e{ upsiatégttemppraegidisc

accor difgidrtsticHRs G6in B4 gﬁeﬂ% 8Rice the r%c&eing%é%%nbet ween a

def ect managenent on node |n ect managenent Is performed and
a defect management off node in which defect managenent is not

performed dgring Nnrﬁptplaﬂituszﬁt' FepPodicing Rt REBItieBErdiMgdhatiim where a lealidn
The a ara n the control] unit further controls

The PBRA AM'E dRle 45 Ainarangtll 1 hpcrals FPREeaT v defoct 119t ang
finally updatating empehiahytrahstecs dath withtrespecs ta the renoedifig owediulre and

t enporary g%ﬁt%l uﬁﬂn\ﬁﬂgﬂg%tro?tﬂgreécﬂng}mﬁhlread def ect managenent node

i s a defect nanagene 5. The apparatus of claim
14, wherein thetommatﬁmmaw dissratefinifien stectpreatidryteoworary gefeetlist drom a

final aid déke%gmawag&heﬁt%%acxﬁttﬁéleheﬂn 5REORAI Ng medi um was
finalized, fromthe terrpor ry defect managenent area, and to read the

final ly updatedofeamhytesdatademathe data aregsig Be temparaly defreilisly
t enpor ary dheeirt@bitanporarny disd definition siruetmeaccﬂﬁ;ﬁrts@b mmmeﬁenta Sifepef Df
el.n

h
the cERTT 8I<Hane et lts of e prare Al A RFR PPty 1 eriefed) HiagPipnen
manageeda whiahfis sefactiedbefwesma dafectempagamentierl sote inwbige defett masagemednt
the 1R ARhESEnd B ARRRITBhaditiit bff nfbddSh GhichBRaS SERAGeRL it iSREE-

performed during initialization of the recording medium.

14. The apparatus of claim 13, wherein the control unit further controls the
reading unit to read finally updated temporary defect list and finally updated temporary disc
definition structure from the temporary defect management area, if the read defect
management mode is a defect management on mode.

15. The apparatus of claim 14, wherein the control unit controls the reading unit
to read a finalization flag, which indicates the recording medium was finalized, from the
temporary defect management area, and to read the finally updated temporary defect list and
the finally updated temporary disc definition structure from a defect management area of the

recording medium.
16. The apparatus of claim 13, wherein the control unit controls the reading unit

to read final recording management information from the temporary defect management area,
if the read defect management mode is a defect management off mode.
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17. The apparatus of claim 16, wherein the control unit controls the

reading unit to read a finalization flag, which indicates the

recordi ng nmediumwas finalized, fromthe tenporary defect managenent

area, and to read the finally updated tenporary defect list and the

finally upddted tlhepppamjusdifstairddti wheretrths contod! unié comtonts thedeéding unit

MaNageiTRAY hfzalontras, Mﬁ@f?irngicgﬂasr{ﬁgféég} n me%i_umﬁgsfﬂ]rﬂﬁz@d?%ﬁ%gs for
pect eco ggme rum t

di
recording data wth réspect to ar r |r'1 e apparat us
conpr f¥TRRIAYAeied Tenagernantares andde eansktbe §nallyaipdated tomnperanedgietdistand
the r @Rl dpa®ed t&ﬁcroaé@ dbcERMhiieh stdtitlretat a defect management SfR=EsttSe a
defect mm @?e nt node sel ectabl e between a defect managenent on node
and a'tef H4Yenent of f node; al | ocates a spare
area to be used for replacing a defective block, in a data area
accordi ng t he se . ; : . .

controls tﬁ\g' t rar@f%@%%ﬁ%gf%@%’(‘:’ﬁ@%%%ﬁ%ﬁ? adﬁeé’%"da‘élfﬁ"%‘i"%‘ﬁ"otrﬁ‘e

st r uceppaatSeENIPsEiNg: i nf or mat i on on a size of the allocated spare
area and ap 1eReY uhPHBPEAfsYerd Hl 8t Wi redrftcftolBERQATING BebRet and
managenment area; controls the transfer unit to record
the data oft CAECKEHAPH| ng nedi um whil e perforning defect managenent,
when the defect gsRRaROCHSOE MEhdgeARNt §1086E6816EEBIe ba3fgken a defect management
controls the tra}a@%faér unit to record the data on the recordi ng medi um

wi t hofit MpdFand SPAIFESMEAT ‘%‘ﬁge;defect management of f node is

sel ect ed. allodfes Aspaeareh toghenedidion feplacinga ddfédiiva bloek dn didata area
and/ o i .Sl ng.. a data area with respect to
whi chEﬁﬁﬁﬁgg&ﬁgr%lee%%g?gfé&g@agﬁgﬁéﬁtﬁgg%r’di ng medi um and a

tenporary def ectconispladenieansieiued te treprd & tamposany sigsctediniion strecture
def i Ngdrrisitd merinati6h 6PHRIZDI He dIRENEABpAREIENaRd 8h 8fpY/ tefpBF Ay BERAL
and aP en‘gtg/ te og?re{ defect |ist,
istinat mporgR/ efect management area;
controls the transfer unit to record the data on the recording medium while
performing defect management, when the defect management on mode is selected; and
controls the transfer unit to record the data on the recording medium without
defect management, when the defect management off mode is selected.

19. A recording medium for use with a recording and/or reproducing apparatus,
comprising:

a data area with respect to which data is to be recorded on the recording medium,
and

a temporary defect management area comprising a temporary disc definition structure
comprising information on a size of spare area and an empty temporary defect list,

wherein the size of the spare area is determined according to a defect management
mode selectable between a defect management on mode, in which defect management is
performed to manage defects on the recording medium, and a defect management off mode,
in which defect management is not performed. _

20. The recording medium of claim 19, wherein:

the temporary defect management area further comprises finalization information
which indicates whether the recording medium has been finalized.
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wherein the size of the spare area is determ ned according to a

def ect managenent node sel ectabl e between a defect nanagenent on
node, in which defect managenent is perforned to manage defects on
the recordi ng medi um and a defect managenent off node, in which

def ect mandfemeniThe seqeading metlisimeld:laim 20, whered if thé §nalizgidordinfegmatien um

of Cl RufPaikd, to%pﬁ‘dai‘htus that the rQ@orBﬁmo%M h%ﬁ@@ﬁee’ﬁﬁfﬁé%ﬂf‘ﬂd tHE @@fect

further conprises finallzation informtion i ndi cat es whet her
t he r BEHRRMPIFRAcURFIFRIES kbR apparaiysAbe: selectlon t the gefect rpRnager e tiPihg

rre(cjil umtoaé @H@‘Fﬁﬂ rﬂéhag\é/ﬁ@nem%ﬁl]htﬂuoteﬁ% @smabmaa@ té?ﬁbdrérﬁ/@ef&t lig? t@md a last

i ndi cates e a S e or in S no en

1 nal Ferted e PN e Se o agurb i vHER s ool 6% Moty sreit s

t he smiaeageroenttaced priorde fhecdelectiom githe nefent Managemers offefictet  nanagenent
area includes a | ast recorded tenporary defect list and a | ast
recorded tenporar g disc definition structure which was recorded in
the tenpordfy defleereavsdiagmedivim efrakaimptl, wheran, tiftibe Sedlizatdronfophatidre
def ecjqRBRAIS EF@Epp‘éHtué%?the recordmg réetiun] Rs ﬁ@%eﬁ'fﬂglléﬁﬁ‘jdnﬁ%QEeﬁEﬁ' m

20, wherein, if finalization 1nformation 1 ndi cates

appar DR039qmelt "ﬂ%’@ Indigdipel tnige FearrainsHbe selgetigndadne defast; r&%@gamnt pie
def eciotaagersgtithaiiémennghica A diidek GoltoR paRPAistettist &)1 &eleiporar dise

t he defect enment off node, a defect nanagenent area includes no
t enpo %Vﬁ“ﬂgggg %i st and no temporary disc definition structure.

23. A nmethod for recording data on an optical recording medi um
conprising,4a | ea r ry
def ect manaﬁemantﬂ rgér}gga ﬁ’? rec,%rcﬂ tg oﬂaan @Dtllaglfr gC‘?H{nﬂ?ﬁ)r mar ?Sﬁﬁﬂﬁﬁ’%g
def ecleaghii @r@@e@i datq arem ada@@roatr@aa. nworaerwﬁ@fe@t WatRgsmels fres tpistre

St I UCeRrdr) defRiAIMAELME) & %emaf @ét¥ct@§frﬁt‘ﬁb dalf é’ﬁég%!j %rlerﬂﬂgraﬁl gisé ect
manag { area to _store fi fy {Pct i nf c{ on and final
tenpo&%EF‘E}"’B@é’ECtHE‘? PHFPPBW”QBP%‘@ 868%‘8 AN %ﬁ#&?’d?’v‘”
managaerid sdrefna tempagay cfelfmirﬁm'&tatlﬁrm and fuhdﬂeemp@na@emscr esfpitidhgructure

di i def t
rode. Sep iR I BRI oo men RS A B b RSl BRAR et
managiesening megiemf therreethathdorapidgdfigsct nmanagenent of f node in which
- defect manggenwm tade?ed?%arﬁ LihehiTeSde &ktable beméeﬁcaoéé?étﬂgnén@ ement on

terrporar di sc ge finition gtruct ure conprising I nfornati on gn a slze
of a @aw i whigh deferiyparagement iserigaped anda defack mapagerarstt @ftmode in which

mnagw@atmiﬁa@@mat,gelbepémﬂmeamﬁme terrporary def ect rranagenent ar ea
arranged in i

| -
et hod 1 orteebissdiE oAb e nthliin SERHUE SodBiia gt i s of a
conprsparagrea dllocdied in the elata ared after the dafechmbeagknoent neodeds seled:tedpcm they
def . t
ot crHEr2EERE! mafiorhy Sl B AplediEhita bHETERORRAL
structure for managing the tenporary defect information and a defect

managenent2Qr ea AghathéY @r tdgddudciRiRes fbM d;ﬁi%él rb&ﬁr@ﬁwﬁ%écﬁlﬂn %Eiﬁﬁpflé]H?'
tenpor%éy disc definition structure recorde he tenporary d

managFetn are8a2 dai 3iga erdeut 948 diereRoray et P@&PQ‘?’B@H@(&%@ store
(rjresll Lt@:npbl‘tﬁ‘y ﬂeremt:idfomawn & adefect de;:tectetﬂ fphe daed Argabhe att?ﬁpmw dis€li sc
erin J cture co | 1 N N, on S| Z are area
o1 oot Rt o BRFRAS e ootk AR b ieRRa it s ety RERGen
sel ecared }o $toniirtath ten ey rdefect tddreatiomand festdernpempadisr defingiod simctuhe
| ead- ., ALETH Rk térhﬁorjaﬁﬁﬂjé %tmé'ltgément area F'H@ﬁﬁ‘ﬁbl&a‘i &?oﬁﬁfe%ﬁflcal
ect abl e

managenent node |s se fween a f ‘managenent mode in
whi chregemEg merivagbesnethed coraprisingied and a defect management of f node

in which debefiuciBMIRIRIdark HistHefiMBEd SFiEete comprising information on a size of
a spare area allocated in the data area after a defect management mode is selected, from the

temporary defect management area arranged in the lead-in area or the lead-out area,
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wherein the defect management mode is selectable between a defect management on
mode in which defect management is performed and a defect management off mode in which
defect management is not performed.
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