RECORDI NG REPRODUCI NG APPARATUS MD RECORDI NG MEDI UM Techni cal Field
The 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 nethod. | o Background Art Recent
years have mﬁtnessed remar kabl e advances in optical recording
techniques (i.e., techniques for recording data on optical discs).

Wth these advances vari ous t pes of o tical disc

recor di ng/ r eRECSARPINGREPRRPUEIN U ANR RECORDNGMEDIYN ¢ o- once

optical discs are a type of opti cal discs to which data can be
witten is 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 dises. Generally, in the

write-onc§ ggtiggl ddi scs, a state of a recording |layer is changed by
appl yi ng ' predeterm ned area of the recording | ayer using
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r epl acenefPI%EL ﬂi‘ea{ﬁ%" A IS using a slipping repl acenent

nmethod. In the |inear 25 repI acenent nethod, an area of a user data
area mergaci rg@f gg%l is generated is replaced with an area of a spare
area wner is not generated. In the slipping replacenent

met hod, the aResenhgearsahaf edinessedgesmarkaldel advaptdsp e doplicalh oeaorditg ng
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repl acenent o
15 only once. For exampls, conventional compact disc-recordables (CD-Rs) and digital

versatile disc-recordables (DVD-Rs) are forms of the write-once optical discs.
Generzlly, 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 laser light 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 blogk 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 optical discs
cannot be overwitten, defect managenent nethods different fromthose
inrewitable discs may be adopted. In the case of the wite-once
optical discs, the above-described defect managenent nethods 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 managenment is used
or not. Disclosure of the Invention An aspect of the present

i nvention provides a recording/ reproduci ng nmethod, a
recordi ng/ reproduci ng apparatus, an optical recording nedium and a

conmput er  peAdaPhRict 26 diatsgedi um havi ng recorded thereon a program
for the recordl .ng/ repraoduci ng nethod, in which a wite-once opti cal
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def ect nmanagenent on node and a def ect management of f node that

i ndi cat es 20 vvhetl;c] r defect nmanagenent is to be perforned on the
recor di ng—%@ﬂﬁ%—&@é@@gﬁ% the data on the recordi ng medi um while
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t he i niti atdoriitg orwietmpdeferigaregengnt isgadapteqbar motarea for replacing a
def ect gener aty

area; and recor ltl'oﬂalaas g%ggwgg% &C aBEr%RFﬁgr@}ﬁﬂ%W@ b%ar%ettgor{&ﬂﬁ@gﬁdr? ng
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i ndi cati ng, fegﬁueg%&?écélg@%ﬂgl?ﬁ@ﬁho%n node, in a tenporary defect

managenent area e recording nedium According to an
aspect of the Acwérmguf@ﬁn agnest efdbe prisagt iovenilon adnethod af reherdingidetaton a

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

20  whether defect management is o be performed on the recording medium; recording
the data on the recording medium while defect mansgement 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
off 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 identiffer 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 nmanagenent

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
conprises changing a size of the spare area; and updating tenporary
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According to an aspect of the invention, the reinitialization to the defect
©  mamagement- 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 recerding
medium.
According to an aspect of the invention, the recording method further comprises
25 finalizing the recording medium, where the finalization of the recording 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 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
recordi ng nedi i 5Hqﬁg f
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tenporary defe t _area t he read efect n
ol ot Cmode 1 vitsp SRR 35521 ot thetpteseh Bite S Ein” Rundod 8F ebtoducing
%AccoL disng deta racordsperc & redordifye mediua whizh, 1nc¥1hi©s raelafld}duarea,ga o aash, f?nd
urther c n a i,C ndi cates, t he
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r eadi f I i |”’ﬂrfahw
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i nf or mat i BY¢ @"ﬁfnﬁ‘é%%'ﬁimaﬁfé{g’@ﬂ@m daga freqepdegl. in the data Amedragpégn ths read

aspect of qég: BBk b/ Rl SRiRRYGINY et hod further conprises
reading the finalization flag, which indicates the recordi ng nmedi um

is finalized, AFeiNgnio taénﬁﬁﬂe&’F Pf diBe eibyentigna fensaprogyaing malapd datlieng
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provi déd "d fgement d planaﬁlan,fgqgn W temporary defect management area, i the read

defect management on/off mode information is a defect management on mode.
According to an aspect of the invention, the reproducing method further
comprises reading a finalizatlon 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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Accordi ng 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 recording medium and a control unit, which selects a
def ect managenent node as one of a defect managenent on node and a
def ect managenent off node that indicates whether defect managenent
is to be performed while data is recorded on the recordi ng nmedium 15
and controls the recording/reading unit to record the data in the
recordi ng nmedi um whi |l e def ect managenent is perfornmed on the

recordi ng Jor i Wé}% t. |
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aspect of 1LAeBEES Lgyention, an apparatus for recording ' 20
and/ or repr odgci ngﬁﬁgrtna recorded on a recordi ng medi um which

includes a | eaicardiag ela, am asaeet eff & invetticn, | hadepieducinganethod further
consecui i vi@lnpyigds tﬁé)@iﬁéllzaﬁﬁn ﬁer:%eﬁlgibﬁ'%&l%tés tmé“tréo r&iﬁ%ﬁtﬁ&ﬁm s
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area, a darga:fagemem anthael £alda Clidfefol”n%ag@rﬂgﬁ%ﬁ mogk vihay rnamt?é,wﬁetner
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managenen | e er ec a a ecC m agerrent area. 1 or..recordl ng
TPnapere it deie: (Rbdemedf o el o e Faptinea mepbirdn ' S deted
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where 5 t'agfeg;ﬁﬁgﬁér%%n{j%ﬁtﬁ%&af@&%%@?&gnﬂo@F ﬁ%&%&%&@a&&corded in the

er ec n uaes er ec

tenporary nageme area 1 n nanagenent on/ of f
mode i nf or mat | Ansording toiandifienespect of the presentdivegtiom dh epparéusdoeterging”
appar aggus allet Rerodlfing data tchochfedr@l’Fgr %@&dﬁg %Qﬁuﬁ?&ﬂfcq'iﬂﬂu&@dé 4&8d-in
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initiali Zﬁﬁit,t\%ié%ptéﬁ@eﬁ%&%%ﬁﬁ@@&%@ihe%c?ﬁ%1mé’di 2bfd Y EdhtioP uni,
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r epl acememhich|ceatols Al readioaeiistoJeart fefect mrordemesh eaiefii meda infermatien,
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recordi ng_operation units, the defect managenent area is enpty, and

t he t pofraify? WEMSERTY Aalksigeraserepkarea pievideddn fedead-inrripa of Hie lead-out
i nf or mat i gRaPBo &8 8o dphsstinfemthtoR ®nde 6Lt generated in the data area and defect
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 onfoff mode information.
30 According to another aspect of the present invention, an optical recording
medium inciudes 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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15 managenent information for managenment of the defect can be updated
In predeterm ned recordi ng operation units. According to an
aspect of the invention, if the size of the spare area of the -
recordi ng mediumis changed and the recording nediumis
reinitialized, information on the changed 'size of the spare area is
recorded in the tenporary defect Managenent 20 area. Accordi ng
to an aspect of the invention, if the recording nmediumis
reinitialized to a defect nanagenent off node, information indicating
t he defect managenent off node is recorded in the tenporary defect

managenen t..Lof ' I.pal
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i nformati frd r | a eqt RAGR t a
isr e(r:r?r dgiglb it%rﬁﬁébﬁdg%gtt H%gaér]rﬂ?%@g?r%ﬁﬁ%b e'?}éoggé llﬂorte]-%gt_er m%n"gofl égéé'?a
fills in aanegementeeainelides defpet mansperentypninii sede imimangtioreiet indieates

where no ¢earebsrding CRURR JoprBGE M hpihrdtos AflehaP sl ithotdéerei:&&s&"omﬁ?
I d to the def f

if the recording nediumis initralized ect managenent o
node, t he 'eROFdd MEdiHEydHia defest managements pedormadina the mserdingmeditact

managenent ar efcoBRfRY 1 # SdpBbiof\WehPerliBh,af He8cdTBMEG $SSHIM id Rftaiza b on
according.to the recordin the data in the data area can

of i ) be
updat e | Fhepﬂﬁ‘a@tre@nﬁgﬁgﬁne % §1odPng Soperae? dnawhigned. todhe dalegarrg bydhe
anot hg_r a%pﬁﬁ_btugffortrbﬁadnﬁihg%_Ertéﬁr»][adzé?x‘{&ﬁblo@l{‘théﬁre%@t@slbtetfeféc‘%%@@ k&nhceming a
recordi ng um encpde rogranmm ng i nstructions for ,
o errent ARBCLIREEIBHNIRe HeEGER Ana RErSIe BedIR BT Sraod frcording
per f or ned obs’ragorc Qnigyy tths ,ﬂefdwdnmb@[demm% it§ ieng:tﬁeérﬁgmeﬁ&g@poe@? ]fﬁ'éfect
managenent_npde as one a defec agenent. on nd a defect
rranagerrenf"ag??e%ﬁ @ref%ﬁ&efsn%l Flalg woer ﬁgqm@ﬁ%ep qﬁ%ﬁﬁ%@?@m 9‘?0’%?%0’: to
be pegﬂsor nmﬂagﬁmédteinfmrmﬁ?h nigr NEehagsment osfr dieﬁg?céfétﬁ ga’i abé Ruptd&&d in
recordi ng | ' ef ect .managenent is performed on the
recordi ngp%e%g{leﬁﬁ]%%k&?h%ga%ﬁe@ﬂo"% agenent on node is sel ected; and
recordi ng t he Ataomingntot dre aspard of theginwerdibo,nif thd bizatofdbé eparenaeagdieat |

It the deﬁeﬁﬁgi@g%ﬁ%‘&hﬂﬁ ,%ﬁjﬁl% r%caﬁilngﬁe méﬁ.;r%ﬁﬁet%ilié‘e%, IforhARSSH

aspect of I nve a comnpu rea
" the changed size of the spare area is recorded in the temporary defect rhanagement

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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15 recordi ng nedi um encoded with processing instructions for

I npl ementing a nmethod of reproducing data recorded on a recording
medi um which has a lead-in area, a data area, and a | ead-out area
consecutively arranged, as performed by a conputer the nethod
conprising readi ng defect managenent on/off node information, which
I ndi cat es one of whether defect managenent is performed on the
recordi ng nmedium zo and whet her defect nanagenent is not perforned,
froma tenporary defect nmanagenent area provided in the lead-in area
or the lead-out area, so as to update information on a defect-

gener at ed tihd défeet thahagetisht cnehods, Biet detdn apaiEgBihehinbRENBdmiity TRl the
managenen efect for eyery predeter recor dj ng eration

:t' of the% %/]e ne OR

and readi MYNRAEY FBT BHERRYSHETH &I RO aSEes WHSISnECARINGe AaN ARSI
managementinfofiatibh aosiéing o theaetmiing of tHar d=84 inDAS Gatatired taf belpated in
Dr awi ngs FIG, 1 is a state diagramof a wite-once recording
medi um ac PEFGISYNEY r%f'??“ﬁ'?ﬂ) TFHEUUDET t he present invention; 30FIG 2

isda dat a st 8 Udco rmwtmgﬁaﬁepéspecsio]?glheﬁ pFeseai mwmi_oha)aeéqmmérlr: T%“g’;l,e-
medi um accordi.ng tqQ. an enhodi gent of the .present .i nvention: S
Tt o FeloEmsrudl afelaed WG insfam g PR ey ol Ting fgnee um
accor di ng of cecandiegriiatti orrd redordihg ngdiar NierfofiveN by anicomputer, thikGnethod S
a detail ed data strugture (?icg ram ofﬂ%_rea of the wi

|

r ecor di ng “REHIH SEBPaiRs a0 a%,p1g Fee 6?%5%‘%53%‘?0@!?{ Pn;

FIG 5 ismpdeiaad o defechrpnagemnant diempds #ay indicates veretige niefect mahayemnt on

oou Sonf® 7 oF FLSEPREEEY i SEcdTARRIGEIDN, RLBACHRL AR e o

expl ai ni ngedenpahiker defelit swnagerageie perfarmed ot eomringanetiiein; inthe defect

Do " pdb S BRARN €508t hoiahd 0 BNl Hid

t enpor ar ywilkdué defegighandgement, if the defect management off mode is selected.

According fo another aspect of the present invention, a computer readable

15 recording medium encoded with processing instructions for implementing a method of
réproducing data recorded on a recording medium, which has 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 management of the defect for every predetermined recording operation and reading
daté 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 medijum 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

7



structure (TDDS) # i of the tenporary disc nanagenent information
according to an enbodi nent of the present invention; FIG 8
Is a detailed data structure diagramof a space bit map (SBM # i of
the tenporary di sc nanagenent information according to an enbodi nment
of the present 15inventi on; FIG 9 is a detailed data structure
di agram of a tenporary defect list (TDFL) # i of the tenporary disc
managenent i nformation according to an enbodi nent of the present
invention; FIG 10 is a data Structure diagramof a defect list entry
#1 shown in FIG 9; 20FIG 11 is a schematic bl ock diagram of a

recor di ng/ ' | .an enbodi nrent of the
pr esent ?n%gﬁ?@gyéﬂgm%&ﬁe@ﬁqgﬁg ?‘%F?L“S’%W&’%E are flowcharts

il lustrating aFifletiied drtailpdidaép sthustue diagraomokareas off e ngitevenbelsronding
def ect rrar}ﬁ,gjﬁﬂzg ; according to an
enbodi nent o t%%“"é%%ﬁh %%ﬁ@%%%fggﬁgégfggﬁ@tﬁé is a ?eference
view for expl aFlf. Ads a vipmolorepladiingltshmpotaryrdise genegement idordiation tezomled
enbodi nent, af | ' : e ] t

nvent fon ™ AcppereRy ORE handibiRht s SeSfurEhiiad BlybhdilnPobifl bRSen
enbodi nentivepliorg he present 30 invention, exanples of which are

il lustrated i i | : ] : ' | f

nurer al o ref e Coctha e S @My ol eliddnt Rl Giged
descri bed b8l EWPPIRANG Aise rmanpoesisniafisatdecordingstoran embedimenhobthe present

referringitventidhe figures. FIG 1 is a state diagramof a

write-once recordi_ng medium according to an a%pect of the present
i nventi%n and BRodsist Adetaiied dgfa siiectylpi dizgramcel a deropeaivgdefeeti definition

rangi ng f spiRti8i (rbas) 29 éi%he témpdrag! digedihbRabeRichP ifdrRRtéP abodiiheh BRAE
or a Dv ofef ngide. The wite-once réecording medi umaccording to an
aspect of efMedigEateibe pieseniieAlian

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

15 invention; ' '

FIC. @ is a detailed data structure 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 structute diagram of a defect list entry # i shown in FIG. 9;
20 FIG. 11 is a schematic block diagram of a recording/reproducing apparatus
according to an embodiment of the present invention;

FIGS. 12A through 12E are flowcharts ilusirating 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 detall fo the present embodiments of the present

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

reference numerals refer fo the like elements throughout. The embodiments are
described below in order to explain the present invention by referring fo the figures.
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5 be used in two nodes according to whether defect managenent is used
or not. The first node is the DMon node in which data is recorded on
a recording nediumwhil e defect managenent is perforned on the
recordi ng medium The second node is the DM off node in which data is
recorded on a recordi ng medi um whi |l e defect nmanagenent is not
perfornmed. ioln the DM on node, a spare area is assigned to a data
area provided on a recording nediumand data is recorded by a drive
devi ce on the recordi ng nmedi um whi | e defect managenent and is
performed with the intention of a user or a drive manufacturer.

t he DM of f nod [ Y

e um i € hout st o8, Ste Saeny of duftethid St ﬁﬁé@@aﬁ&"@@d‘gn

wi th the ESPeGiékE pasant Ilue:utmrandrshawamwlée ehihefwrie-anes recsidinganedium
spare areg, ﬁg@ﬂé}ﬁ%nﬁaﬁ’iz& RAY ¥i ?nérfzaﬁd?neacﬁéﬁd@g%%%r\h?n &%ﬂ%ﬂﬂféee“
nmanagenent dand since def e managemnen ormed 1 n t

nmode, | t |T§emsrtt@rpa¢e renerding regsivre aamdmgéo ﬁbﬂsﬁﬁf}é pbﬂil@cpreaent inerttinn ¢an
nmode. b

o o 1 rm % tsogim fwd M&Pﬂ&o r}gl'tBI %hleihelrrn fel-ircg rtn%héﬁeﬂ?én‘?l% Js%ﬁ@r%@? The
reinitial ifzsitmosie is thenPMian mMleirwhistodetatis rezarded @npvesardingdeedign while
possi bl e td%féchﬁaﬁéée%&né@ Y¥fol&d ﬁ‘}"ﬁle’ r%c:&ﬂ?‘ngfrﬁéduﬁﬁ PfHeQechi mode s the

finalization he wite-once optical
nmedi um acébd-affngode phwhicly data ntsd eecpeled hehn? |rﬁc%rﬁma ppediupia wihile f defeab,

1. In the,ﬁéﬂab%mgsﬁi&?@ﬁbmédon terns "disc" and "recordi ng nediunf
are interchangeable and are not limted to _a specific type of nedium

Wien 28 a di scniBfHMepUPRIS: 15y SRS 2ERE PaPRSCREE P & datg ares §f°Vl§1§€dm fhe
disc is amemg/ n@um énd)'aatéfﬂib%cd?@edj%% drfveVdidvick &h th'éQ‘é@M'Qh% rhdHum

enpty disc des a ea-ln are a area,  and | ead- out
area’ t hat wgﬁ% gﬁ@agﬂuw tRfdgissReriey %Jh@ RJentipReotsy Mgt o 8 dhive

}: |hés emz)t y ngina%cﬂarsbrs FhaWDM-BEf gidgé data ﬁ’é;réc&dea' lng fa&ﬁﬁé Qedtean %h@wdm@
an ar e ne uri.n manu UI‘I n

ol unad Bsor e ABRR! ARPousat Sirgro foapedia, i ftorted wih Sne o

ar ea dxep$ irlention of\b etdrayr ad&fveﬁtannmmnes?ce ﬂwe@éfﬁrﬁa?ss}ghle?dh@ a(hag®f 1

or not. ar e represente usi.n (0] e | NEeS. ,

UT T TR cath et Ao Bt RATRBRERT att) ek (R maBBRneng o o

t he DM onpemiatedtihé¢heeDpEoff diodle, il is satunal thadhispark treatheendDidssignetbidethe

For def i Q. f

[he omnty DYFBRRGEL= Mg &% HREL R Wifhol o RISy fopt B LR niiE 0

i s recor dée Pid-cn pedeidt ie nierdtbod ieat suf:h alreindaiizationdfren the DBA-pi siogarent

of t hgzoSpﬂ{e Jg I BFnddd & E&ttﬁ@ﬁﬁﬁé Qﬁgni}f%éﬁhé 5&@ is HSFF IIEg Pl% CEF fi nﬁngi% 3.

FI G ta struc ure di agram
recordi ng rediR¥honenatdeon of the disc 1 accordl ng to an aspect of the

invention. Refgidgs tﬁé’gﬁf@nc&opﬁc&ll ﬁ%ﬁldﬂpa&B eg @ tﬁ@f)@ @r[ﬁn@de R0

| ead-out area are provi In succession in singl e recordi ng
layer. Thi® %aaperrpaétr@‘aFlGe He Hathg falavdng dﬁ‘-ifﬂpilifél ters-‘dise” anded @nrémg

assi gned md@wﬂa&mnfer%ng@%t&rqé agd erl ﬁmmttéd ges e&ém STREdiuRY When

drive device |Is perforne di sc during initialization for use

of thesdi §élise m%’”ﬁ‘%’&%d WQQ'SP@%ECB‘H@US fikst t‘?ﬂé’ ﬂ@t@ﬁcfdﬁ én emrer % 1 AY

to FI G 2whichoSdiid & WHERRS ﬂbﬁe@e?sihg@?tg @.sbhe.ng]aaas 3&R-AMed, REdAAt a
area includes a sgﬁre area #1, a user a area, and a spare area #2.

Dat a r ecoP@Pngihafadout area thaicare Earianed AUio Aiscappnuiaciuing: of Mesirsiie
(LSN) O obfthbempsiscipisahah i FIBE. 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.



15 progresses towards a |ocation having the |ast LSN. Wil e not
required in all aspects, “the spare area #2 is used after the spare
area #1 is conpletely witten to (i.e., filled). In the spare area
#2, if recording progresses in the direction fromthe |ead-out area
to the user data area, size change of the spare area #2 |ike
extension or reduction can be easily perforned. 20FI.G 3 is a data
structure diagram of a double recording |ayer recordi ng nedi um
version of the disc 1 according to an aspect of the present

i nvention. The structure of the double recording |ayer recording

medi umis sim Ilfaf nsvuétém-ﬁrreatthétfthé lRehph) B9k @ i Qﬁ?@é A6 abRY@hg (CHR" BRG
medi um 1 sho%én of _the doubl e recording layer

recor di ng & 3mPW@FSG&é§‘r%t’af'%%l&9 ithe BMeon merde. 5 Fandefeddreanagemeninthea

| ead- out adpaee #@a %asSZgnwmﬁéaa@@reaTmh@éms@ disBYiednd imBAlzERS iRfohR&sknl N
1 and a ad-out area #1 in succession. It is

area #1, dat rea

det er m ne%of ﬁﬁ%‘:{aﬂ@f’ﬂ%‘f“‘%dﬁd 9y a Pregetermnings, aiga Gigthe emply disc 1.
per f or ned Ah;tgnﬁ@nﬂd)ﬁge byftirg b@blwglgﬁé @ébgrlﬂ'étuﬁlth Fefé?erﬁ:légé ?I@e{d Qﬁdgsleand #2
are assigned t e an are areas an r

assi gnedgt 0 a g!ﬁé 22 @r%‘%?%gé”q?ﬁe&laﬂéarm Rf)g&?g[et"ﬁ@rﬁ’aﬂ Y&F ERSOTEING Mediudes
the spare version #flthetdie Vaedordie) ® 3P agdeetofPe ||W%ﬂtaéme R%l@f‘ﬁb EH PRB.#2 a
and the data, area #1, i.ncl udes,the ?qpu?re ar ea t he user, ar ea

#1, and t HE°kAea & dale apar 3 ¢ leadrquf ates %%PEW@PSHF 8‘!“3"??&%0%&5'5 @ sigpley
#4, 1t is relem'dlngllﬂyer Tt [ewntin raesh) iticedath @rass and it Bas-eutlast Gie bSadnedn

LSN | % ead%%ﬁg Idlsc manufactunng If defect management by a drive device is performed on
the disc 1 during initialization for use of the disc 1, a spare area is assigned to the data
area. Referring to FIG. 2, two spare areas are assigned to the data area and the data
area includes a spare area #1, a user data area, and a spare area #2. Data recording
begins in a location having a logical sector number (LSN) 0 of the user data area and

15 progresses towards a location having the last LSN. While not required in all aspects,
the 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 structure 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 performed 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 facilitate 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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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 Medium1l shown in FIGs. 2 and 3
will be described with reference to P10.4. FIG 4 is a detailed data
structure diagramof area of the wite-once recording nedium1 5
according to an aspect of the present invention. Referring to FIG 4,
as descri bed above, the wite-once recording nmedium 1l includes the

| ead-in area, the data area, and the | ead-out area in succession and
the spare areas #1 and #2 are assigned to the data area during disc

dof ect mariodbn R 8 BBt BAEBT0 e (EF T Bt B STl HER ©

t enporary def ethe tetailexhsigeires o‘éﬁeaeeédml\aﬂ@a aad lesgloyudiangp obiei recarding
et oSSl 5 ool et B B R Y P BTG
alhsoI be assilgaiérdl datat ﬂmdteadﬁagnamaﬁeareéamoﬁdim writeRorice m:c(ajndmgt madivmf 1

2

data |1 o TeRfif e Wiae & B Sl ROORS REBERLHY FIB T Bo CRULGS,
ar ea when shovdefiecwrieonge r@peﬂlr@dned\um Henaﬂaiea theclead-ilcateasthe Hetawsen, addt a
area. The 4 lok8-ouD bREMR!10bs8bA 2nk Ind S oatb Aichs! 1 LA 85 Lyl BEOLIEY {0He O

a drive device t I SC an r'ecor rea
fromthe dptecaraa dorng disammtl@{izmy:m‘oh@hfecttmanag@nerar e'ahe lgaqbiroaxeai idludes a

al l ow t he ekl ﬁ'laﬂsgérﬁ%ttﬁe r’gha PR RS a{@aﬂ thpdrdl§ defect

pur pose o searc condi t10n
r ecor di®ngMEBpgYaeN| @f@adﬁpéﬂﬁ)n at ﬂeéowadrmdtﬁp@dest area, arrth@ DMA #2. The

pr ovi ded ié&df&ﬁgfeg ,.qﬁja%gta A 95 Rk L PR qateﬁny,%%@%% TR 2

information (DM ). The DMA includes a disc definition structur
for the DﬁhP'SﬁQT'"aarﬂéFéﬁtalspl%etaiSBPﬂ tq $e leadkodareain additioniacr instead #f i s

provi ded iw[e@dnmméabl i ty with rewitable recording nedia or to read
and record fi def ect %for tion and DM 25 recorded in the TDVA
during disc fiH§ PR fi6AS 1 and #21xe PravgRd e reywite fala ip @ repiageiment biock

t enpor@r ytr@efrmécewaﬁemﬂths ide?d3 hien WIﬁenL@@éfe%ﬂ s Jéi%rét@dmpﬂ@r Yata
def ect mana nf or on |ncJ|_udes th defe

ot i t1 ofFeORl B, 35T Splacerent « THen g Y SONYERGE A1 BGEd de sPeAthg
or nonb r einforchiatign om agirmé lksvied that RS b _iic aﬂ;:‘g&:adx&bé Ggll_t‘épfi@i? ]Ic"séf:ls Aathl fidin
using bit a_t.enporar, efect ., | St [ the,

t enpor ar yth(?at# f 'ﬂ}e rerereing con?hgrb?eﬁg?re%§ Bgo,v'dfsaﬂé‘g ‘?m}nes&ﬁ’?o‘gﬁvﬁ@&oto
record t epgdorarsy predéisotinead st ot purpdserafetaiching Tidhe opiimalwdhdition for -

t enpor, yr&b%@ﬂsgﬂoﬁhéfgfi‘aﬁﬂ gtl%rd?%gDDS) the SBM and the TDFL.

The T are 8ment def ect managenent by a
drive device iliet BMA\MS| PI@Wdﬁ@éo rrecayd diefegt fimfdimation Sirek défectatmiapiaganment

ot i FARRET oA oyl BB LSl RER SRS HE
medi um cafrfba dg ll%r(Wﬁ-)tfpéihewamf@rmam andhisl grovidet fomcompatibility with
rewritable recording media or to read and record final defect information and DM!
25 recorded in the TDMA during disc finalization.

The TDMA is written fo while temporary defect management information is
updated. The temporaty defect management information includes the temporary defect
definition struciure, 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
dsfinition structure (TDDS), the SBM, and the TDFL.
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5 Unlike rewitable recording nedia, since the wite-once recording
medi 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 tinmes the DM is updated. However, since the DVA is not
large in rewitable recording nedia, the TDVA is additionally
provided in the wite-once to recording nediumand the DM is updated
in the TDVA. Also, during disc finalization, finally updated TDM in
the TDVA (i.e., the TDM as of a last recording operation) is ‘
recorded in th&ﬂmmm]stépeciw prefared a6 dmplementt defeddvhariageinbet BVA drive

prOV|ded|nthe once recordi medi u onpati.pi|it ith

P i ¢ bl SorEE B WhE-ee Sedordi el o oberRoaliy TR Bl Bhleshtautihp med,

expl anat i cﬂm Diads amy pmwdim:lmn\dlthe TDRATDNBE acﬁhﬂogélwrﬁre‘ddécb Ubisﬁbem !
refe to

d final ded

and i nal TP SR8 Selul b sV Pl oh b S 58 38  Piteble, mpgy |
;g& T% |U1nﬁ}kamh881tablnere;5m819 mbe:aSBMeea't_?gNNﬁbe{ﬁ@FécoT rdNyeﬂletllhﬁed'a[ﬂB&BM bé he
be recor dég&?”-r'l\-%:iwﬁ% %Wd@% C{ageéi FBRY m%%%rgﬁgg%?%@gm{nﬁ%%@ ?l)ér
bl ock-. Fbe wiitempisersqaissds hdmuqs,oa retaiifdlyG.larfe runet [ areasc bred esyuired DM
1 AT Bl o e i e
FIG 6 jitgbld iredoddiog i . fssaddiiioi: givideddn theamritSBba#
5 b oo T, PR i o
update as one ggrﬁocE in ano qg’%% F‘I a|I ”u%ﬁ%rel c"']zaifqr?é
TDDS # i Wnally maf@ésT@MlbedthDMAzaeemm €0Yk as of Bllgt rgcording oper@ti@) i
is a detajdepdah %engAcééjfh% ﬂw’i Bg%mrd,hgwﬂaﬁ.ﬁm}e SHiat &,&Qa'\‘b de

accordi ng to an aspec I nvéenti on erri
t he TDDS ¥rije-9nee| gaedingt medivmg cmeaﬂhﬂ@h withfrewrilgbleorecenlinghmedis esandbe a

ar ea, endlaélﬂe\}eﬁcaf-tb%nbéﬁréﬂo@%f'egﬂaﬁ’étlohhﬁe%\ﬁlrulﬂﬁféﬂ ﬁrtﬁ@TDﬁl'AZi@ referred
i nformation of twcﬁnﬁfare are size information of the 30 spare

area #5, ¥ apAEP fisal TRV} '@é@fﬂﬁﬁi Athe B 'E;lf@'ﬁ”‘?@?tasé@yl” abl e
! ogat i on poi ntrwrea@rfmeammméoameal iAghe a;mﬂnx? M@?@Scnb@ﬁ% |dé€a’1|t i ‘?ﬁlaz
and size [ signed _to the data area and
ocat ! ons oM iiudSs e PaBs b BeNirartiBe ThbLoe Rspdho JA0R, J1% SRU, and
Ist arting im]gEDFLOﬁelréédDdiéﬁihltﬁé\ Tgwfj it TSBS aﬂ:a%gne 8BREMA ﬂetré'tfbrﬁ@ﬂhﬂﬁbh
ocation info r data area iz ocation of the
spare ared 'ﬂﬁgﬁ ‘ﬂg‘es-ll-[%ﬂ' PRY ?ﬁ%?f’f '%P”?thé'k@?fz(r eE%r@@”!@ Q?QLO
recor ded msFIGh8, thEDIBMinetlddee ST #0 tanpaded @i aofDRLNED, SPEDBS &0eandtdn or
#2 5 is c LS area g educed
The ToRL BV i o, RRERL RS T 7RI AT PR Ae a6, e
TDFL. By assmyyvit ing-iGDBLthediDii&is dizidéd frdd fwo partkatac TDDOREL arainerb8BResi | y
f ound. i L aLl I I QN { r
|l cat esTRYLAUPIAES B ShER TR Sop WBR AR TR ) PRl Bl BiGH! BRPELRLE
provi ded innandtken partl- i Theadetiled strheiure 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 test 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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io |l ead-out area of the disc, in which a test can be perfornmed. By
referring to the recording condition test available |ocation pointer,
a location where a test can be perforned can be easily found w t hout
di rect scanning of the recording condition test area. The
finalization flag is a flag for setting disc finalization and it is
possible to 15 determ ne using the finalization flag whether a disc
is finalized or not. Although the finalization flag is provided in
the TDDS # i in FIG 7, the finalization flag may be provided in the
SBM # i as shown in FIG 8. A DM node of FIG 7 indicates

whet her d r H | o
Oribt. Facaione BNHECHRR alc2elfl 2Rl 32 el b obANES TR e a3 cston
def ect naidgemian of thepser datawdeand the aliding lqcatlommfcmah@uef fhe usert data
t he DM on de; d t
nanagenent I:Ergls ngél%%e\rl@%%g?%%%%%%adﬂjraﬂ&sti{eg 74 I@W k ?h erT%;aa? 5
FIG 8 isampada emrre@rdm as the TPRSans bk sigednfoitation of egreparer ared #1 or #2

t enpor ar

br osent | BuaeoghP B R, eaETTE R Ve Do, TRRCFR bolF
SBM headefndigatesdogstion rréqrmamof%rﬂcw@hrd@ﬂaﬁed TAITL déntsing the TORL rpinteg
the SEM E'Fﬁal@'Gpdg%?lﬁ:L%E'bﬁféééﬁ%bW map that indicates recording

or non- recordlng in a of a physically recordable area of the
di sc using bit h‘i’alr@l%d'"@ofrﬂnéb?aﬁpieét ayaifnblec kocrfien erainier indicates: deagdien | s

represent ﬁﬁorﬁnﬁétlorl of Wre%oﬂrﬁbc Koﬁ&ﬂ%heteﬁaé@a | RovitRd ﬁl%@r[\g&ﬂtn' Zrea or the

represent ed ﬂ% hi s vva];_{ possi ble to 30 know recording
or nonr elsgd ﬁ&r?anoégl?ndﬁﬁycﬁ Which ‘a tqst @" dej geripryed.ai By eferdng to the

st ][ uctu { eréﬂ:bl@f@ﬂﬁ&f&ﬁt[dﬂ?@sﬂ' Blrkilatiel rto@énoh %.ﬁtwroaté%mm&reﬁaﬁaﬁ%nbe

i nformation_accqrdi 0.a pe resent invention

Ref er ri ngP PEIPTIEN Gan g Gagly Pl Wihpus %@Phﬁ@gmagﬁbﬁle r%ar&@e copdifien ast
list entrygre#0, a defect list entry #1, .... The TDFL header is an
identifier indicati TDEL. Th def.ect t.en ndrcat S

| or mat on or "8 EVEIPN e 2 5 o5 SeiE0, L Mpdeaonard k i BSSHES to
sh](c)ws 18 dadternsihe ushyrties 6fﬁalilzélbndfw‘gewhether8et disotig findfided bowe, i Alﬂfdu@ tRe
Referring 0 nt r } Jncludes state

i nf or mat i %'Jrra?&dogefr%c? ‘%rf @%‘?(OF @'?r t%'ﬁéf HF%E@ }arrhe 3“ Egﬁﬁ%gﬂ%mayb’?%ck
physi cal prddded & thd BEMIeT scshobdic KIGBysi cal address indicates a

R e

repl acenent b ock physica €ssS I ndli cates a
repl acerrefr?ﬁrreﬁp@m{ﬂgaﬁlst Heorghr 6 atrexamplahivbin detal iacesprddteon dféedise bhie k.

The stgt egdsg; ﬁ@gaﬁtﬁ@ggﬁaﬁehe%ﬁm élséf'%é BRI AR Rk oM OHIB drﬂadeand

consecuti ve t1on he re acenent I nformation I n cat'es
whet her t#ul ‘ﬂ%ﬁfl‘eé@fabﬁ rRerded pratheadiscat deferiovrnagement lsgrot werfersed,

there i s @sthikRdefls 416 ReREbrRigdek having a repl acenent bl ock and a
state of the defect block having no replacenent bl ock. The

consecuti ve dEI@cP is Ardstaigd idsia Fiptwatdiagram f dhe SBM #Heof demperannlise k

when a d%ﬁﬁﬁg‘eﬁféﬁ@ fn?érﬁ‘ﬁtiéﬂ“aéc@ﬁilﬂgst%ran' a%pé’tﬁto?‘t]'@rrﬁé’sei"@mg@rﬂﬁﬁ at @eiifig to
consecutive bl ocks her wor whe defect Is generated in

consechit | 8- B HeiSBY r# 't'H@”QP:?e’-‘r" ﬁ%Md‘negfi@raandaa Qifeap:  [The SBbhheader éyan

each of t.bmweﬂmﬁmgeth@lsms The Mt mﬁﬁde »arPHforh28ort Ithap 1R ifditates
entry of the first de é bl ock, anong e consecutive bl ocks_and the

| ast ~ def SEFOTEREQ NGN-reFREding &y 2 Block 6f awhb%r\a"&rmrgdqbrﬁearea Q& e diss gsing
bl ocks arist enhas. MEeECEMsle, d BlotiSwRSS B B b6or8ay B ropRs&Ras 8y of drdea

TOFL: biock 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 fo
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20 Hereto, an exenplary structure of a recording nediumto which the
present invention can be applied is described. Referring back to FIG
1, after initialization to the DM on node of the enpty disc 1, the
DVA of the disc is enpty and the TDVA enters a state 2 where the TDVA
can be updated. Update of the TDMA indicates that the TDML i s updated
in the TDVMA. Such update is perfornmed in units of 25 predeterm ned
recordi ng operation that may be one verify-after-wite unit or a
plurality of verify-after-wite units in which a block is recorded
and then verified or eject units according to an aspect of the

i nventi on. FIGEQ Sthe TOMGEKnEBRS @BF@BééHerCé)HéfSEtHlsPﬁntFﬂﬂ? a(é%%% mntny

recorded i disc. However, it is understoo ate

met hods ¢ be e PrAeder is anridantiier ledioning thea FDFln uTrhet®fQ§* |I$’£@®tW#|lng
operat i onSnd:@aQe@mr@mhﬁoﬁ&Paro@%ét béndrtea § B LﬂsePBatfahé?'eﬁt alﬂé 10 ‘é’%wsea

def ect rrana(tzjerrent evice i s perforned I SC.
t he TDVA AEHBRHIS Hﬁh‘?@fe@ft“ﬁh?"ﬁ’ﬁ/i’ilﬁbo‘&" FBe93 where the TDM is

updat e accor dR@@rrtng tel@@ foeﬂiérdBfélﬁ li@t'éﬁ%?ﬁﬁ%&@été@é Hﬁonﬁﬁir?catdefect
managenen t he di sc of the state 3, If any change

occurs |ntb!°r‘|’g\hp§ﬁ%{? gqrggs P @P@eermerit@!qcb.w@%lﬁdéeas tHe dafead block
i nf or mat i (pﬁys}éal bﬁ@re§@ﬁﬁ%a@é%aplﬁislcbmd?@¥0f laneﬁé@flﬂﬁﬂ ofttﬁbeué‘efﬂ%a%eé’rﬁa

size infor area i s recorded DVA,

i 5 st PR BRpieplzcpont BoGE Ayl caidiesh Hiatasa Aoyspbaddiess of 3

Initiali zeéplan@me‘nt bloektds rigé )épél@nérﬁﬁﬁﬁh@ﬁdeﬁlﬂébss%r GefBétCRlodkE S Hhe I@atbe
enl ar ata area |8%8rs an area that data is to be

o tt 5 i ormtation BRHER I S lshioRaBAY iy Ron saf Satsetive defspbinformation.
|( nI 0{ maz |) oﬁh@femdmempamﬁarmaﬁmd|nsncai@arm@thedwhfe BefetSBlotK h%&ﬁ réfplasendent
state e cludi ng su recor in

oA, © EveboBRe of OFiRs bolds, Mgt Bl e af et Bock haed reliemant book
recorded i&nd arsateiothe defdui bbcidbé\&mg noTesplgenent bibak. t TRe tonsdeiive digact ce
i f tat

12 PO el B AR SRS MBI SRS B e oo
recor db ngd@fﬁnal‘eaaamusﬂaj}ed\mrt bordaef:ldme bleckagehe other Woeds, titendi sdefdct iis

t | [

" ecor i ng el i herbbigh bioBRAand fUer SATRR Blcehol i ehlhfoF Rt @ty
are recor gaweadivebiocknis nDFmadefu thetfirs defent erttry of reivit dertt bloek FivKy i s
changed i {khs0cdnB8ci e Qfoﬁkﬁgﬁ’@ thed %sP&éT@ t é’l‘%kﬂ%? tf&@n%s? %ﬂetc? B’,g/?k Exﬁ% rig éﬁe

t he TDDS shown |n %IEL
and final Wse%aﬁé@cmsmw% Thr, itde possible ivsaveiile speee ofdps EBFRNd ~

recorded in theréak %%S@Bﬁ%‘rrﬁc‘iﬁ@‘&@ ﬂe%brdm&ﬁ%ﬁﬁx‘rﬂ 't&wcl}ic}ﬁ th?fﬁrggeﬂb

bei ng reinitialized to I'SC
filled i nMgdiopiran %I\ﬂﬂplé?ﬁ @rdoesﬁwdstﬁ?f’érfmm bagk e FiGel, BfiRningighizatien to
updat ed. fﬁem-dnhao@vbmd%may eRangesk DMOF e 4 &f émﬁ?%@d tHEfTRMS
recorded wi,t hout d%a {@nﬁ%ﬁrrent and the TDVA 1s u Béstate
19y 51 B e iR IR DA cHb e Hedated. mipdatane! ip dRMA ipfloaipe tnAbIA
mai nl'y ComeeerMItiseuﬁ@m fini thandDivize SBMWH JpewRY e , pdrforR@Ntif NiSits of
unr el ed t o . def.ec mana ement, are .included in_the TDFL # i, the 25
TDFL §efﬁi'@ae &ecarﬁ QPTG that TREYDePS. VeTTy-aiteraigile Ht pha PlugaliRy
if the dl sfovetify-aftel-wnitd untiedn vibivh 3 IBMék l[sSrdcbﬂdb@(énUrthérﬁ\Qeﬁl‘éHersejédﬁanlts

in the TDVA (state 13

state 13 V\kéegjetheflnaltlg%tlon gH eté
Wi | e dat FOPEMGLR A0 #8HeSt AT FiRdvENton. o flefs @ hioakaeaps aneres peggction code
managenen(EQs) unt eearbrdeden trevdise IHb\Méeérf @fsfiﬁﬁiefﬁfoddlﬁaﬂcbtﬁ@r ubdatef mbthBds
disc is f&aﬂage' Lﬁ:%g an&)lar pe ?i%leéi% f%an in urﬁts o? recordmg operations.
30 Data Is recorded in the disc 1 of the state 2 while defect management by a drive
device is performed on the disc. Then, the TDMA as shown in FIG. 4 maintains a

state 3 where the TDMI is updated according to data recording simuitaneously with
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30 in the TDVA to prevent the disc from being used after
finalization, and finally updated TDM in the TDVA, (i.e., TDDS # m
and 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 TDMA to indicate the disc is finalized. Also, to prevent the
TDM from being updated in the TDVA, predeterm ned bits (e.g.,
"FFh)", may fill in a remaining area of the TDVA where data is not
recorded. As a result, the TDMA is filled in. 5DMoff node The

life of thefau hfaﬁaéé&%towvhrféﬂlmﬂ@&% a@bac‘o@ﬂ{e@t&e 3 Pa d;h dgyé%éurm%e' s

shown in a | owner 3art of I f is determ ne the di sc

is to be FRRE ABDMUIHGT deewﬁ'@"@mibfeﬁlsz@rmqﬂﬁ@oewﬁtsparma&a af the TDMI

initiali Z@cﬁ@tgb@ﬁh@%éﬁgfed rﬁ&‘éﬂnfoﬁﬁ@uoﬁ'\%ﬂﬁg spt€ afbiaSis rédUrdédaxh'tﬁ@q}DW
t he DM of f g&gﬁﬁ@% he TDVA enters a state 7 where the

TDVA can 58 IS ?W emeﬁs if dls sae area aspigned dvrmgoﬁﬂlﬁ%ﬂnmﬁhzamntlﬁe

T o ot anaoii ceoutied bid e ajed Heddo 66 Shiaigl, bioP #le Obr data are

the user gaﬂ‘a ag AEa tﬁﬁ@%ﬁ @éo Pﬁ%‘#ﬁ%ﬁq # e Sgﬁfé g peedsrie ke #adugad, thee

SE):\A ze 11 nf osixatinformatibn Tohﬂlesdpéfeﬁaréé @cllﬁ’é% 8 Quii @H’éi?qhﬁﬁlscq (stat@@ Thdt,ﬂe

node i nagenent 1S no

DV ode | b Rl S o S S O Eo e e/

gp?at Fd [ Bpfrb@r?’%ht A a@gggﬂatdﬁ %@brd@ﬁﬂﬁmﬁm‘l whileg@fed eidne, ﬁfﬁf@nt by t[t'ne
et ai ata,o e us i fferen

To differ gﬂ\fei d5viee; '%Be%;ﬁﬂgd Qﬂg.'et‘h M&ﬁwg‘ﬁl{pﬁé’fe’%ﬁﬁ%)mde from

t hos fef used in THeedi@lh/#bmayDbI@ reihitializé®DS ki DMtdie rrﬁB&/f ldlﬁltﬂd data tréerding

DV no nf or i0 n

Che. Dw o Piiafedilyvitfl deRESheh Attty " IBSEFE Mss 11f FRHI=ED fop OM-of

managenmenmmoldg, dordcompatibiity odthareshritabde TEMdINGI mediansinal TDBSe ad WHRFle

t he TDWVA i f

il oot atmafion RicBHEH.in e POMACAR REorded 25 Dlleahd it hidfmaton i thg o,

bei ng 18seBMAY art gﬁl HAWA Fachapged itatfe D)-ofidnede. tihether mardsTBMVUpdateds |

recor di ng,28e FRIROEIDS Eh%m Wrﬂ&t '79;@ el&f}g%& M OHQ% E@\ﬂg@fd{ﬂ rlﬂﬁdé 0nd he

DVA and serves as |zed

st at e whefirally pedated JDDEF n@mdfT% ¥ ﬁdﬂ éhat TBMAf arﬁ &ppizd #End medosdesiain than
t he TDDS gmg@@twtﬁ@ggﬁ in the TDVA, the TDDS and the SBM t hat
are finally updated in the TDVA are recorded as DM in the DVA and

equi val ent ~ valw&shieallys ‘Tﬁﬁﬁbelaﬁ! esinitialigediiadhe PMoK mwdpihe Ml efdhodise d i3 he
SBM can bfiledGn A6 WS FOMA srffers thd)State® TRIWRLROMBMEMA Lol BS uB@M@b S@hné’é
to pr eventth dSkllarrfo[:lg rpsbc !ar? edr %%ooghdee%[\vll—gﬁtnquer, edrgta; rl]sl pt-:gcozridre?:lawﬂhou% defect
management and the TDMA is updated (state 12). Since defect management is not
performed, the update of the TDMA mairly concerns the TDDS # i and the SBM # 1.
However, if contents unrelated to defect management ares 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 inthe TDMA to prevent the disc from being used after finalization, and finally updated
TDMI in the TDMA, (i.e., TDDS # m and TDFL # m fill in the DMA and serve as final

DMI) (state 6). With reference fo the embodiment in FIG, 7, the finalization flag Is set
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Herei nafter, a recordi ng/reproduci ng apparatus that makes it possible
to use the above-described disc will be described with reference to
FIG 11. FIG 11 is a schematic bl ock di agram of a
recordi ng/ reproduci ng apparatus according to the present invention.
Referring to FIG 11, the recording/reproduci ng apparatus includes a
recording/reading unit 21 and a control unit 23. The
recording/reading unit 21 includes 5 a pickup to record data on a
disc 22, which is an optical recording nmedium according to an aspect
of the present invention and/or, and reads data recorded on the disc

22. The CeqtTob inditiste ARalicahrialise trbgsraﬁfaomsmmg RadbéiEed H the2fDMA to
record data, on ﬁ@d read _data fromthe disc 22 accordi nﬂ_gto an aspect

of a preddidaf heisg lsef"ﬁ%*%demﬂ“ﬂont%HWF'@JF%rTD“ﬂJWéﬁe yrglateddn the
present i MDMK, bﬂﬂetefrrhkheﬁ%ﬂé (X, Wh]" rﬂ@yﬁiﬁh%rrgﬂnéiﬂ e drahie TOMRAGwhere

performd fect nent dur| ec | ng en the enpty disc
22 is | oagﬂt@ ¥ RO S%OIAﬁIaﬂrS?LI‘ m fﬁ)lecggp and initializes the
di sc 22 accordmm.@fftp@o@ result of the determ nation. Al so, the control
unit 23 contr e [ eco unit 21 to.recode data in the
HTse 23 socor dMedie o the o ie i orhrs mai adeaiihg 5 i GO Matsisshrdn
ngPgrzgat etn sliner bart dPFIBE 1C OFtit i IS yemheﬂ Hhat ) distes [s?toft{élsﬁseﬂ/dﬁc&&mg i)

a a servo an S rol l e ng
Gt oy oot Totmat, o8 STpt it s 0BT s DAESR rietleuq Toe AR e
command f disenirdtialiost to&Be OMioff hediers emplylemdane TDMA mtaedsi ftezéor @hérg the
conman e s st nt tro er .
contros PRI LR The 1PDs eordgi e bR Hor Rt n i T e
r ecor di ngdieo mtaluhtmmmludesl s@@tingriosatiom mfdmaation dfﬁhédser'ﬁla&x e add epdinoks
addi ti ona | E24
for e r o CeadpRsBn s sRAcet fol 3rétbE slE fiftboEfion P spere Mo o o
bl ocks) bthepsigef inlonhaiipneatribe spare rmees #ZJaredBdrﬂdecE@E:)‘O"enAbdu thg Db ntode is

data, and cECC bl ocks in a predeterm ned way. The RF AWP

26 conver%s data output fromthe DSP 25 into RF signals. The
recor dfng/ r eadiinig defeat mandgenientissnatnerfasngsl dwing daia recwdivig tthe TRIDS

signals trangg fSB@Idatfer in g‘ﬁp@fedb‘hﬁh%ar@lﬂlxt h mpé %%fe%ﬁ ma-ﬁggerﬁﬁ{tVQ oY

recei ves a command necess to servo contro rom-t

control | epewma%dieé%led@a tthe [THDSsegilie RepPWrofh mede E@Mrbélqiﬁﬁfﬁﬂéad'fmg

unit 21. §ifledeatidte td PODS aa@.eqn@ lsBﬁn aébdem 1S BRGST Abdé tﬂ%n%@%ﬂéed in the
i nvention_ the system contro | er determ nes whether to use the

di sc 22 | RM9fempRR-dhe THIRS 8% #Wes L@ﬁ@ i3 thenipheoff fsa% atre@%l?%rwﬂ"aﬂw
i ndi cap esmwt mﬁj‘rmgﬁomanagerrent is to be perfornmed while data is
recorded int d;[ﬁ]@%? g\hd:l? |redln al | aspéts of the
i nventi on,  nd EpMATEBRS. i rooriel Bidhe dhsfiguwithqub Retgcl mgpaggment
detects i mpalﬂrled duvidemddhé TBMA maintains a state 8 where the TDMA can be updated.
When the disc 1 is finalized, the finalization flag is set in the TDMA so as to prevent the
disc 1 from being used after finalization (state 9). Also, the final TDMI (i.e., recording
25 management information) updated in the TDMA fills in the DMA and serves as final
DMI (state 9). 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 fo use the
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manuf act urer and uses the detected input to determ ne whether the
disc 22 is in the DMon node or the DMoff node. HoweVer, it is
understood that the Input can be otherw se received. |If the system
controller 28 determnes to use the disc 22 in the DMon node, the 5
controller 28 controls the recording/reading unit 21 to perform

def ect managenent while data is recorded on the disc 22. |In other
words, the systemcontroller 28 controls the recording/reading unit
21 to record a replacenent bl ock, which replaces a defect block of a
user data area of the recording nmedium where a defect is generated,

in a spar %bav@ae&hbédﬁalseqmrw BEscBEY %%ﬁ@@rﬁdﬂ@rm neﬁeopﬁr@téon
units to and io update information on the defect and TDM

nmanagementcimatiediogkrdiagram af %r@mgappmﬁ@inmﬁmtuma%@hw T"va‘ present

predet er mlrﬂéﬁtl&perﬁéfél?iﬁg upi 18, 1-Hheth§34'§éc§'frh%)?éﬁi'écﬁﬂcin I aggbratis tlﬁ&&des a
changes the size of the spare area di s¢ i's used 1 n the

DM on nodéecRidindisading unib @1 ayd o santedd Hait &3, dhesecording/ f‘%‘ﬁ%‘gt‘«ﬁé 21 ncludes

recor dlsng/ar;ﬁﬂ&@blf@rééﬂidda?é]oﬁ 8 dfs@QQr\ﬂhth‘fs%rnf%\lbéP ?ec@fulﬁdﬂme&hmsmmg&@
of the spare area ven i f di sc i S set

to the DMVEBrRSRBRT cﬁ]? |pfﬁje%ﬁ igyentinn @ngior. 2 ads fals r?(}%‘ﬂ%‘i‘n“@dh@ 50| %2
28 can comue robnfrcb]amwsmﬁo@fthé hofliiftfredding DRiO21 e rdebtdPidta rBﬁ%dW@!adi e
t he di sc ﬁ ‘ﬁ 8A %j{:e DM on node. For uch (geonv r%‘v%

system co 1A, the ligts £ jaCPHling dQ %rhésnﬁ%e 8oPredpteiian @fwsme Bnd
controls bbmcmelq @b@ﬂrzﬂi@é cne ipf&eunhéenaan ttRe carf@Piirtk ZBddteimiindd@halhasrGo
22 w t hout def etﬁeferf enent t er rds

rei ni tial PF2RTY @P@?ﬁd{gﬂ?ﬂ rajieg When t?uaegﬂ{%&sc 22 is loaded in
r ecor di ngitrecmdomitnglraading tint @1 ramdandauzeé Mierdist @ aacdwd@-@t iong résulttoftthe

disc 22 i Ln t of f de ore

1 nad Ly upsragadh. « Alsor thi ooy (iR CBTERT det e dmlRaRg Wty o

medi um 22recdfiedatehe thl diec 22 acoeding to thhiresutay delerthinaifdn aediesctibal steos em

controll eroﬁg?tﬁp@étépl s 25 the recording/reading unit 21 to record the
[

finalizat ag | "di cat | ng that the recording medium?22 is
finalitded i n tThe coD, unit &3 ireluied athost [HARA, of DSRARS,yanuid AVERIZE, @ sehe ZVDVA
in a disc ( ) vipded | 2

25 the DVEE aharany oqtieflr 28} DR e teobal” 5 BREE DA TR P4

t he TDVA ptﬁ%dsterrnmﬁ@trewdmg e@mtnend Vikenathest 289 end irapsmite dhe eredearmsned

det er m neg RIS @M th ¥ gy%te'npcérﬂﬁl(lj%m ﬁ‘h%rﬁﬁ;?ed'n %Qntgcglelc%‘&&ﬂ]oﬁ thdre

recording/reading unit 21 to recor
def ect rraH§5'e%5emd therpeplors toviyeatde the,predgismained caverding eammend mseived s

the regor gomatheemsbt NG ol tTRELDEP 52GRRE LBfiBndl Nudid CsuthChs Faig B' @fa

provided in the disc 21 in predetermned operation units and updat e

r ecor di ngrSYENEYERENDS hesbViks fob gvat erastion areptes emor emeiomplosks Ge.,

t enpor ar yedef ngéksmpag@ﬁaﬁﬂhg JHBPA chFEYibA REdé @E@bﬁ eflbciingZan ti 88ta, bRd
t he sane waﬁ R g%i;oﬁl\ﬂ node, V\/nen%(she di 22 is finalized, the
syst em cofff B'Fﬁeé % thsi ' atWQd?t@'@E'iP H’@Yr Rig AMP 26 oonyests daiar g

the final bwpti fom kheaDSPVES j8td 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 input from a user or detects input from the drive
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5 indicates that the disc 22 is finalized, in the TDVA, record the
TDM finally updated in the TDVMA in a di sc managenent area provi ded
in the disc 22, and fill with predeterm ned data in a renaining area
of the TDVA that is not witten to. During reproduction, the
host |I/F 24 receives a reproduction command fromthe host 29. The
systemcontroller 28 perforns initialization necessary to
reproduction. 10 The recording/reading unit 21 projects | aser beans
onto the disc 22 and outputs a |light signal obtained by receiving the
| aser beans reflected off the disc 22. The RF AWP 26 converts the

light si gﬂ@huﬁuiu%itarfdr@@sttﬁl@dét@&% SHoRotd @&Qﬂnﬁlﬁb wﬁéﬂ'nelzﬂae'd?écoz?i& zﬁﬁhe

signal, provides nodul ated data obtained fromthe g@a to th
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signal , tethbhfsSR¥Qed /- The servo 27 is receives the servo signal
fromthe RF AVP 26 and a command necessary to servo control fromthe
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In partic to an asgect of present invention, the
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the read FettSeh Péfﬁiéh‘@‘ BRISSAdiRgRedivn vheyr B SRiEEhIS gRBRIRE 28
controls inhe spmcurda aﬂtrreea@ddaramg Uidiurnd 22t prmfbrifnin@aldp)éraﬂ@ﬁlahwto and

DA, gt ietd ket 5 bie et S DVRL Rer et BLTe RETec & THR of
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Coten od |+ rBE ERRRE R sltr [ERBR AR bR Rty Shd R v Bl s,
fr omhte he ﬁwneqniedw ‘Tleel systerh Ic?ntcdl[em&z&ontmahe trémrd‘ir;@téadhg ﬁ"eﬂt @fl do nexdordn
Ichz)rdl %r ea {%g&utﬁfggﬁﬁé@ Swogg-@t g}efaq'%%ﬁ%@gg thghg #anagerrent 30
i nformation f iEyem fitilee JIDH/RR is| gt toribe DiVinarl mpdé danmofdistginitializatidn, thedsyskenes

e LocOr rRandro Y dhubr? ol B hahr hg e 1hE R DREc e i e

system cont ro con he recording/tea unrt
finally ufistaeéds neesbindihad Meenagedeentor mthmwerahn meowstehecmmller 28

provi ded jophidalifesths Gise22 to the DM-off mode and controls the recordingfreading unit 21
fo Tecord data in thé dis¢ 22 without defect management. In other words, during
20 reinitialization, the system coniroller 28 controls the recording/reading unit 21 to record
information indicating that the disc 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 conirols
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 not 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
ménagement. 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
mal | aspects, the nethod in FIGs. 12A through 12E can be i npl enent ed
as software readable by a conputer. Further, ills understood that if
the controller 28 is a general or special purpose conputer, the
method in FIGs. 12A through 12E can be inplenented by the controller
28 readi ng a conputer readable nediumto retrieve the nmethod encoded
on the computer readable nedium Once the 10 wite-once recording

nedi um 22 opgratietndals iafdaupiate’ fedditiid ManafementShidieii keddrd@ifg 28 sath
emidentifies the | oaded disc 22

the drive sys i.e.. what e type
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oo ookl THRRL 181214 LOMERSTOR, Sws” abvibt: Mold Akbrgs. st il with "
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manur act ur er . en e SVS er . eter Fl e no (o}

T e o eo CUEA A RATHEOL S RO Saetss A reraod btcn Somhe imcne
of a user hest 29. dThy systemudchtrbiler @8 petfbras liditdlizatiohencobbsafy toTmpenduction.
20 ' o' ¢ (e Bitatdolledhy i 2R plof R ST pofit BfiethS st 22 M SRBB A I
not per f osigea dbtainduebyDideeiling rimz lasemitkantrerefpeted off tleadiss 280t TrsBIF iR,
th i j i . . i " i DDS
e ortag 2ObAVERE kN bl QBB Fo el OE RS uPa 1 b AR Aend
Wien t he pysidesnmodiiatesl data okBired|fmm thet RE signkiot the MSP 2§, andgirgvidestde
Shar e ar gl BRopl bARcRlonidif AR 1 BB il S ol Sz anthd

i nformation neCessary to de ect managenent Ive device and the
i nitiadfi zeeckiyes thef earvmsigoal fram theeREI AP (BpandaicomnBap. nagessary to servo

THRE o SedhoL b0 48 A g i SRSl P ok T
embodi menfoshYF SRERRSTIS datereceived fipm the DSPAAtadle heR628i ze and | ocati on

i nformation ofin tRRBRA Bc®i@Ry to an aspect of the present invention, the system

confroller 28 controls the recording/reading unit 21740 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 fo 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 finally

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

controls the recording/reading unit 21 fo read the final recdrding management

30 information from the TDMA. [f the finalization flag, which indicates the recording

medium 22 is finalized, is read from the TDMA, the system controller 28 controls the

recording/reading unit 21 to 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 s
recordi ng through a verify-after-wite procedure for defect
managenent in response to a recording command of a host (operation
40). Hereinafter, the verify-after-wite procedure of operation 40

wll be dmmthbWAﬁrogﬁ@@.anﬁed@&le wth reference to FIG 123. In
operation 41, e tais.r rded_in_ the _user. data area ih units
that the veri f'ij%é 133 frovad Eféc%euﬂw%ﬂwwﬁwweda mﬁfhage?ﬂww the
recorded dgiteRonce reedrihl @ﬁbdium thGhé iDMloR nf2@E ot e IMIRTEmedd] @kestbing %o an
generated and,a_repl acenent . bl ock that replaces a defect block is

recor ded iaﬁpqcﬁgfélﬁgfegeg’q,[g\gen I?h operation 43, information on the
def ect si s creangle ameqmmenl all Es;idm FRMENod hrﬂFl@%emAitmﬁugHmE E:aﬂ Be

det d t t ed
' Che o SrPEPREH a8 sPhIR trabs P8 AcoraHero RORRE ot F@vé%fo%ﬁr%t%eﬁgs
goeg Eo operrtgiilepasél% eagdnerrelcag shhotinl lp@rﬁo@@ftﬁ?@%termel fhethbé in FiGs. 12A
preae err’qne r rain B%ra CO , le proces I‘g bls
{F on gy B4 ch B, RRREBRA the GPBal 8 rebdie ¥ Aoinder B8R0
?P\eggelr gtn madiunOto rdmfe@e:thel rdthsd@idoded am(g:dﬁﬁ*@ater msdaue m}mﬁum Nf@ozehé on
t t

will “E@ad%%%sﬁoﬁélhé’ ettt 2% s Kb Sp P e B e e Sy St e Bl 2B of o
51, infort roa sg;stemhéerdlﬁésatt'e loated riisd 22n(i. e.owhditethmparqf tha lpadexbdis¢ 22

| n oper _at |52{r7\'1g er fﬂeqc?gaeﬁtdi 'ﬁtls F%% dlésl ”anl\pﬁ @%gg %é’ ﬁlsc? ?2§sgaﬁready

defect is I'n oeratlon crea
recorded Hgedr mng#mfommtwmestcrm ﬂmdo@ad diec r@spdﬁ(ﬂﬁe teadad nuntbencef

t he recor i R j : t.J.0

recor ded fgneﬁr%oﬁ%%k}npbet'daeﬁ Iﬁb@eégédn Pméﬁl( ?g&s?t?ghﬁoéﬁipee?é% on 4%' ?y%fe‘?’n
per f orlfi nepnielienas priforms e bjiializagion eropeqsmordmg\xp ateempravded arusererdh 5
operati on,n@,:ﬂgﬁ f,l%gﬁ}el[ﬂgn %@nglef ect informati on and defect nmnagenent

informati on w | e descri with reference to FIG 13. FI G
13 is a refer é%eeeratl@v\ﬂﬁ de FRisnuemialprZ8sietarmings yhetler thomplementa ibht

accor di ngmb@e éBcoifé’ HQ% thiafinte Ao nBreS@sRt of B\dﬂVé r@Rufabi Fé? Wh@ﬁtﬂﬂe system
processin divided into a sector and a cluster.

sector i Sg Ca&ﬁfa@%"aewttm periaTdaied enangoerpnt Aeaegingdo @P@d@w em

of a Q@mebefnt@ﬁloﬁrbfaQDUSe%drl Qndrﬂréoﬁhﬁurfactﬂ’é‘? Adusigkisi ﬂheaD!WkEff rmiae
data unit, t .ca si ca Ig%grecorged in a disc

gener al . BUATRESE TUREEEN o focerbd i it A6C e rgiAten 20, and the procsss

goes to A in FIG. 12E. Since defect management is not performed in the DM-off

mode and the spare area Is not assigned, the size information of the spare area is

recorded as “0” in the TDDS recorded in the TDMA and the DM mode is set fo the
25  DM-off mode.

When the system controller 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 initialization 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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The sector conprises a physical sector and a | ogical sector. The
physi cal sector is a space of a disc where data corresponding to one
sector is recorded. An address used to find the physical sector. Is
call ed a physical sector nunber (PSN). The lLogic sector is a sector
unit used to manage data in the file systemor the 5 application
program Likew se, a |ogical sector nunber (LSN) is assigned to the

| ogi cal sector. A data recording and/or reproduci ng 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
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sector un lptoce&kn%v eperatidhesd BiNpe e ScriBES Intestef SotbibRRRASBNGe 18 FEE.S128K
t he spare rea e E for defect arg$ of the UZF dat a areg?c\[{%?rg
dof ect s ar B GRGTBNGY A0 USEr Salp o8, fepordad (1p s HisehSidim pies ) by (0t G
the | ogi g&énfﬁeﬁémntarpﬁmiabﬁeﬁﬁp&fdrmea.l z, opeiaftibrhlaz detedbd dards verfjﬂ%d to

ener at e e er.ent ata i s
o tor b ind AL RGg 4, 06repR e Satiiad & PSR inf AR HBT6pERe
mr)]de or adeﬁnﬂlﬁlmw:ewnbwedgln et gpard arebhelnscgmmhhlzlaL infarmatich mg theodkdect
t he user n o} c
random regsor%#r?é ﬁrr@gée{gg lﬁ hse"?e"goa ’}f. (R%%#% ce?t § ‘%ﬁ%mé%e@[ %’ﬁ%‘%ﬁs?y
recor ded, ptncﬂetarmmeéaecdénjgamparat'rmdom cqmipletietir olfgthe( Pledetethived aecoriing
areas in r - T.
recofd: ng rgﬁo gr”Ig{ ¥%’ﬁ'ﬂ%ﬁﬁ é‘Véh’tcar aéo%%??é@&aﬁén R‘fﬁr‘."']fla)ser GEL Eq?%a%t‘%dé
unit asealf(ihg pradle@rrmmted remchn@ anammsemomp{qbeda de pragesgpgeasap aperation
returns tgggﬁt%ﬁ mq;th%é(HHdE‘gf’ée{f@rd(aQI "ap@ qggl fies if the user data

is record nor nal | ener at If a cluster where a
defect is genéﬁa@i@éﬂtlpﬂ 5 iediect t"hi'@m@,ﬂtlgétaéid defestdmanagamnant dyounadien care

cluster angqdtsd in operation units. The update procedure of operation 50 will be described in
" " détail with reference to FIG."12C. In opsration 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 o a number of the recording operation. In operation
54, TDDS # 1 and SBM # i are recorded in the TDMA. Detailed examples of such
operation 40 of performing recording through the verify-after-wiite 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 daia unit that can be

30 managed by a file sysiem of a computer or an application program. The cluster is a
rinimum data unit that can be physically recorded in 2 disc at a time. In general, at
least one sector constitutes one cluster.
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designated as a defect area (l.e., a defect #1). Al so, the data
recordi ng and/or 30 reproducing apparatus rewites the user data,

whi ch 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
(2), the data recording and/or reproducing apparatus returns to start
of the unit area (2) and verifies if the user data is recorded
normal ly 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 ssanmccsmmrses eﬁﬁh)td‘tﬁl abeiveand ar legicalcsm:m #de physical

ding to the d t
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each of whi ch RefelringiiesFIg. ddfacuser dateareraiste Spase REcasare Shewmc Ua Hesuser
def ect bl ggik arbd Ehé@h&%@%\’gd Yi?er@':é)ﬁlﬁﬁuéﬂ? |o¥'?ﬁﬁ‘#€§l %E&tﬁrs (-EBFS own to

repl acement, 90 #5 is a consecutive replacemen rep
t he def ecyhigh PSNypigcseapentialy,pgaigned b¥N$ atp esdianeddeadilenst ane @hml

nmay vary. sddtoraimd! Rbédr,ahe L BRs LAS 84iHney t@%ﬁa%bh@,ﬂt é?éaé §fﬁér&95sfee£}ea
the recordin eg,giag?_p ratus recor ds tengor ar fect _information

(e S Toroo R R ieds o the oishb ARG et WIeES eesth SreraPnaraiea/a A
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i nformati accunul at I v er ec enen

|t or mat | SHERGFTRATE JEErIES e FEE 383 e S itage &' %5 in the
TDVA. oRef erri irebasek data [ f2codi24, intthe uspsidata aeat scbkdig &Badﬁ(ﬁéﬁﬁa‘nes

shether {0 SRAGRoS: 2L SoR! robiGinaARkd. 21he' atB R O e nd e

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 normally or a defect is generated. If a cluster
where a defect is generated is found, the cluster is identified as a defect cluster and is
designated as a defect area (l.e., a defect #1). Also, the data 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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and needs to be enlarged or the user data area is not enough and the
spare area 30 needs to be reduced. If the systemcontroller 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
I's recorded in the TDVA Next, the systemcontroller 28

determ nes whether to reinitialize the disc 22 to the DM off node
(operation 80). If the systemcontroller 28 determnes to

reini ti al i{2etheatadieserdg, antifve rapedducing apparetus nétomsed start of therumitaireke®) i n

the di L0 i .t h in FIG
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According to shown enbodi ments, the specific values may be recorded
in the enBPMEAtRd iR MPnTaAERRS of!) (THEUSIDNA t 180, BaprRgemant dnfapmatiop. for n
]gplelra_t I onﬂabﬁggerﬁémoﬁmlai#Visue@iﬁaﬁhsTm #néh tﬁ@ﬁﬁbmaﬁo;ged :j n the TDVA
[ in the . Xt, operatjons n. the 0 node i

Sel ectiSd w1 1 1o dbe £5IoHIRS GpePRIGroh L Ras A BHPEED R (5) ISRaH B0 B
110, t heds%ﬁé avayc astin ng ejnitggreamﬂr ﬂ'lr@t.agh]['l(%l)f eTRiid]| agédtead BAd WS bnd 1
to recor ta in the dj wi t hou ect ,manage lp ¢ i on
190, L he. yraneR o & comiptiid el SpRc et e Tha celboRbE. %2
managemen#3,issid fdtare einflerdetsdt blogdatad of whichdncluds® aateteciElinel defédod #6 fea
TDDS and rad,i 130, the tem control l.er 28 _deternine
whether « Erpekle SBRERBE it pohdt G0k TRldslesits, o et
det er 1z ne# tio af congbowtive thplackrsent 2ihckf thatatdplaats dine idefeot #6.1t | Arblock is a
recorded |j : | 4 cordj t .
finalizat #lﬁ’rslklgﬁlp %éaﬁgﬁéﬁﬁhgg%n&ta%dorﬁ 455&5 t”ﬂ!é&gg{%onag‘ett 'Flee recording
descri pt i eperation #1ds expestssly theveednding 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. 12A, the system controller 28 determines whether to
change the size of the spare area in operation 60 when the spare area Is not 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 confroller 28 determines 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
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30 reference to FIG 12D and is not again set forth. If the system
controller 28 determnes not to finalize the disc 22, the process
goes to operation 110 and recording is perfornmed w thout defect
managemnent . As descri bed above, according to aspects of the
present invention, a recording nedium can be selectively used while
def ect managenent is perforned on the recordi ng nmedi um or not
performed according to the selection. Also, it is possible to use the
recordi ng medi um wi t hout defect managenent even after using the
recordi ng nmedi um whi |l e def ect managenent is perfornmed on the
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According to shown embodiments, the specific values may be recorded in the entire
remaining area of the TDMA that is not written” to. In operation 103, the finally
20 updated TDDS and TDFL recorded in the TDMA fill in the DMA.

Next, operations when the DM-off mode is selected will be described with
reference to FIG. 12E. In operation 110, the system controller 28 controls the
recording/reading unit 21 to record data in the dis¢c 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 fo finalize the disc 22,

If the system confroller 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. [f the system controller 28
determines nhot to finalize the disc 22, the process goes to operation 110 and recording
is performed without defect management.
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allocating a spare area to be used for replacing a defective bl ock,
In a data area according to the sel ected defect nmanagenent node;
recording a tenporary disc definition structure conprising

i nformati on on a size of the allocated spare area and an enpty
tenporary defect list in a tenporary defect managenent area;
recording the data on the recordi ng nmedi um while perform ng defect
managenent, when the defect managenent on node is sel ected;

recording the data on the recordi ng medi um w t hout defect managenent,
when t he defect managenent off node is sel ected; and

finalizing theAseResibed bbbwslisdsdrding % %\ﬁg&idﬂﬁé‘ refséﬂlﬂﬁh\irehﬂbﬁ,o{{é%ﬁrdh@e
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I nformati on i ncl udi regordi I.nal |y updated tenporary disc )
def i ni t1 orHeg e U R E it JelagbariEoprent eyenier e drearapording
def ect sranagfiumntvhig edefett ansivigerbnirasagefimed abratief rebsrdingC onétivig
T 2o s R B! S 5 T o T o
Moreover, the recording medium can be CD-R, DVD-R, Bluray discs, Advanced Opfical
Discs (AODs), rewritable media, magnetic media and/or magneto-optical media which
perform defect management.

10 The recording/reproducing method can be implemented as computer readable
codes in computer readable recording media, The computer readable recording media
include al! 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 opiical data storage, and transmissions via the Intsmet

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. Funclional programs, codes, and code segments for
implementing the recording/reproducing 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 smbodiments 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.
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Claims

What is claimed is:

1. A method of recording data on a recording medium, the method comprising:

selecting a defect management mode selectable between a defect management on
mode and a defect management off mode;

allocating a spare area to be used for replacing a defective block, in a data area
according to the selected defect management mede;

recording a temporary disc definition structure comprising information on a size of the
allocated spare area and an empty temporary defect list in a temporary defect management
area;

recording the data on the recording medium while performing defect management,
when the defect management on mode is selected;

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

finalizing the recording medium, and wherein the finalization of the recording 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 recording finally
updated temporary disc definition structure and temporary defect list of the temporary defect
management area in a defect management area of the recording medium; and

filling with predetermined data a remaining area of the temporary defect management
area where no data is recorded.
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