RECORDI NG REPRODUCI NG METHOD, RECORDI NG REPRODUCI NGAPPARATUSAND

OPTI CAL RECORDI NG MEDI UM Technical Field 5 The present invention
relates to the field of discs, and nore particularly, to a

recordi ng/ reproduci ng net hod, a recordi ng/ reproduci ng apparatus, an
optical recording nedium and a conputer readable recording nmedium
havi ng recorded thereon a programfor the recording/reproducing
nmet hod. i o Background Art Recent years have vm'tnessed r emar kabl e
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devel oped. Wite-once opti caOPBB%ﬁmﬂB%VGWEW optical discs to
whi ch data can be witten 15 only once. For exanple, conventional
conpact disc-recordables (CD-Rs) and digital versatile

di sc-recordables (DVD-Rs) are fornms of the wite-once optical discs.
Gener al | ylechpicalfdeldy i t e- once optical discs, a state of a recording
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def ect . (Dmgremtfom‘laIret;qrdldgﬁmroduoﬁwmgthndnt is cI assified into defect
managenment using a linear replacenent nethod and defect nanagenent
using a slipping replacenent nethod. In the linear 25 repl acenent
nmet how, d&Backurean ubArta user data area where a defect is generated is

repl aced vvlth area of spate ar a fect i.s n .
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versatile disc-recordables (DVD-Rs) are forms of the writs-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 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 replacemeni 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



Since the wite-once optical discs cannot be overwitten, defect
managenent nethods different fromthose in rewitable discs may be
adopted. In the case of the wite-once optical discs, the
above-descri bed defect nanagenent nethods nmay or nay 5 not be used.
Thus, there is a need for a nethod of using the wite-once opti cal

di scs based on whether defect managenent is used or not. Disclosure
of the Invention An aspect of the present invention provides a
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def ect managenent node sel ect able between a defect nanagenent on

node and a defect nanagenent off node that indicates 20 whet her

def ect npRRAGBORYT thSinentsy perforned on the recordi ng nmedi um
recording the data on the recording nmediumwhile defect nanagenent
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aspect of t heAdcording iocam adpleet ofdhe prisagt inferitibe, alatethddoftrbeordiat elata oa
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 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
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 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 replaces a defect block concerning the defect generated in the
data area, in the spare area in predeterm ned operation units; and
updating the information on the defect and the defect nanagenent
informati on for defect managenent as tenporary defect s managenent
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 mnmanagenent on node further
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According to an aspect of the invention, the reinitialization to the defect
management” off mode 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 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.



recorded. 3 According to an aspect of the invention, the recording
of the data in the defect managenent off node conprises recording
the data in the data area provided in the recording nediumin
predet erm ned operation units; and updating recording nanagenment

i nformati on according to the recording of the data in a tenporary
defect s managenent area provided in the recording nmedium According
to an aspect of the invention, the recording nethod further conprises
finalizing the recording nmedium where the finalization of the
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ar ea; andnhodeadiongaiidre whiohaihtigatep defetitbr defect management was performed on the
recording medium, from a temporary defect management area provided in the lead-in
" area or the lead-out area, so as to update inférmation on a defect generated in the data
20 area and defect management information for management of the defect for every
predetermined operation and reading data recorded in the data area based on the read
defect management on/off mode information,
According to 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.
According 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 to an aspect of the invention, the reproducing method further
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30 informati on on the defect and the finally updated defect

managenent information from a defect managenent area provided in the
recordi ng medium According to an aspect of the invention, the
reproduci ng nmethod further 4 conprises reading final recording
managenent information fromthe tenporary defect mnanagenent area, if
the read defect managenent on/off node information is a defect
managenent of f node. According to an aspect of the invention, the
reproduci ng nmethod further 5 conprises reading the finalization
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recorded on a recordi ng nedi um ich i ncludes a lead-in area, a
dat a ar eaarmgdment eadnode aade defact eeanagemient aff rrandge dhatcivdioaieseghather
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"7 According to another aspect of the present invention, an apparatus for recording
20  and/or reproducing data recorded on a recording medium, which includes a lead-in
area, a data area, and a lead-out area consecutively arranged, comprises a reading
unit, which transfers data with respect to the recording medium; and a control unit,
which controls the reading unit to read defect management on/off mode information,
which indicate whether defect management was performed on the recording medium,
25 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 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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recordi ng operation, and controls the reading unit to read data
recorded in the data area based on the read defect managenent on/off
node i nformation. 30 According to another aspect of the present

i nvention, an optical recording nediumincludes a lead-in area, a
data area, and a | ead-out area consecutively arranged, a tenporary
def ect managenent area for recording tenporary information on 5 a
defect generated in the data area, where the lead-in area or the

| ead- out area and tenporary def ect managenent information are for
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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 1o 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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According to an aspect of the invention, when the recording nmediumis
finalized, a finalization flag, which indicates the recordi ng nmedi um
is finalized, is recorded in the tenporary defect managenent area,
tenporary defect nanagenent information finally recorded in the
tenporary defect nanagenent area is recorded in the defect 30
managenent area, and predeterm ned data fills in a remaining area of
the tenporary defect managenent area where no data is recorded.
According to an aspect of the invention, if the recording nmediumis
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indicates one of whether défect management is performed on ihe recording medium
20 and whether defect management is not performed, from a temporary defect
management area provided in the lead-in area or the {ead-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 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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data recorded in the data area based on the read defect nmnanagenent
on/off nmode 25 information. Brief Description of the Drawings FIG 1
Is a state diagram of a wite-once recordi ng nedi um according to an
enbodi ment of the present invention; 30 FIG 2 is a data structure

di agram of a single recording | ayer recordi ng nmedium according to an
enbodi nrent of the present invention; FIG 3 is a data structure

di agram of a doubl e recording | ayer recording nedium 7 according to
an enbodi ment of the present invention;, FIG 4 is a detailed data

structure, dj f areas of .the wite-once recording nedium

accor di ngacgél%g{rgatg] oedﬁ%%qilrpe thf{ﬂﬁeeprﬁﬁﬁgé'ﬁ{enﬁ%ent ion; FIG 5is a view
for expl ai ni n§iG.etoa aetaildd satanstnateaerigram fod mredsi aghé wm-dl;a@b rhe‘i»,ordmga
tenporary_di.sc managenent area.according to an epbodi ment of the
present T lélﬂtchﬂl%%]gﬁganbemlgodaﬂglﬁﬁﬂ}eﬁe@%pry,eHHc?{b tenporary disc
managenent i nFE.rRlsi DView 6108 ind fenfbor&YRINCAN AN deffentIGERINBR fe g
accordi ng,lato an enbogdll ment of th lpresent . invention; 10 FIG 7 is a

e .
det ai I%ed 44t BNy dise MANAIPIRTLRER FRFING IS agcsbedigent af thepresent
structurendehtb¥) # i of the tenporary disc nmanagenent information
according to an, enbodi nent of the present invention, FIG 8 is a
detai | ed dat aF SE-rUBRAIYIRW dTRIPERIRIRG teinRaRRTY dissireanagsMesbinformation reqardsed
t enpor ar in & &y g@@@maﬁagé%ﬁ%te@na&%%gi F@gntane(sufﬁﬁhpef R breent

the present 15 invention; FIG 9 is a detal data structure _
di agr am dMVeRt®®nporary defect list (TDFL) # i of the tenporary disc

managgrent i ngEs nat; ' ; j .
onaORTent | ERSITLAN GSERGY R0 oA BB TR (el 4RGeS SBfnion
entry # istrgplaun(TOP$) &i of thetermaaryldise managementinfarmptior kcatirdiggdm af

a recordieﬁﬂfcﬁﬁﬁérﬁ%‘ﬁﬁie@e%ﬁf\@h%- according to an enbodi ment of the

present invention; roigh 12E are flowcharts illustrating
a net hod of uBIGh@ ishaedetailed 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 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 structure diagram of a defect list entry # i shown in FIG. 9;
20 FIG. 11 is a schematic block diagram of a recordingfreproducing apparatus
according to an embodiment of the present invention;

FIGS. 12A through 12E are flowcharts illustrating 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 to explain the present invention by referring to the figures.
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write-once recording mediumin a defect managenent (DM -on node or a
DM of f npbde according to an enbodi nent of the present invention; and
25 FIG 13 is a reference view for explaining a process of defect

managenent according to an enbodi nent of the present invention. Best

node for carrying out the Invention Reference will now be made in
detail to the present enbodinments of the present 30 invention,
exanpl es of which are illustrated in the acconpanyi ng draw ngs,

wherein like reference nunerals refer to the |like el enents
throughout. T odipents_are escri bed hel o n_order_to _explain
t he present E@enfb er@?%rﬁmﬂ A GrBRIICE TEERT ﬁlgg el a‘l"m@” to an
state di agp@aho@ftheapmeﬁtenmmn ead&hdwa@e"rﬁd|c1ﬁmawcity-@hdegetmdmg medlum
aspect of the rese e nd sho t.he fe of the

e ety B R R B e g 62 DL R D a g R0GE.
accor di nghtavrie ivt® Peo@ﬂﬂﬁ?g ﬁfedﬁmp%@tfrﬂmgﬂdan asﬁb@c Offthd Qr&@ﬁﬂnff@ﬂ@hdidﬂg
medi um according to an aspect of the }&redsf%ﬁ I nvention can 5 be used

48,

in twd nbEesed i brymeges scopidingde vdwt QpeRgAmenis wsed 9 nohotThe
The fir gistmRAR E3hd PRI mﬁaewﬁ%léﬂ‘d%'ﬁ Fecdpded bi® arréé&ﬂﬂﬁ%é’dlurﬁ while

recordi ng medi um whi |l e defect nanagenent is perforned on
r ecor di n§efeshmanagementds periermasihen ti@ rteﬁ@rdmu\m@q"wmnoa’éelsacwﬁ @ﬁdaéﬁ the

i s recor gafloAnniydbeRrPHiIcH JBRdi iy MetBidea dRf §CFecoFH‘|’rﬁb’3‘9ﬁ8Egﬁ1t b\ﬁulé'oélefect

performed. 10 In the DM on node, a spare area i S assigne 0 a data
ar ea pr oval@geaniis npkeesfadmgd- medi um and data is recorded by a drive

devi cg on thewr@.%%m'&gmaﬁe' I)%pa\“@'alrga %eéé‘éfdn aé"?fé?é‘ta ﬂrdvr‘ded on a

performed with the intentioh a user rive manu urer.
t he DM ofécondite mettitra dnd dade ds decbrésd bydar dm@ dexi¢e endhe areu:cafdlogdhmjum

”Ed' um V‘Whﬁé’ L&ef&?frﬁﬁa gﬁ{égg%ggﬁg ’oore‘f‘g)?ré%i VRN% {hgcﬂfe%hgxg df ggérf of Eedjnve

with the 1s intenti
spare ar emnatxigeed In theaDeoft mofle, date isledcardeddyy a driyve dwmtedn faaecording

def . i S . f i he °
det ot TRl SpeiE B PL A RO D R BPIARIRE if °
DM ofis  mirdentiowhif laausBt @& a Hrivesmshofaotunert h8irtcedhe spare tared agsdriedrto farpan of
t he DMOFrl ém[de {o. tLhe

roini 1 aMTe SRR IOROTHEY (0 AR BRI ae ok A6 oo By e et i
possi bl eptdorieal inxthe MMloffanoddet IMiatusl feft af spdr@drgd bernot @ssigned in the
finali Zab'r\ﬁ)off mo%w Wh;leqﬁG 1 is shown without a reinitialization from the DM-off mode to
the DM-on mode, it is understood that such a reinitialization from the DM-off mode to
20 the DM-on mode is possible to the extent that the DMA is not filled prior to finalization.
DM-on mode
The life of the write-once optical medium according to the DM-on mode is shown
in an upper part of FIG. 1. In the following description, terms “disc” and “recording
medium” are interchangeable and are not limited o a specific type of medium. When
25  adisc manufactured by a disc manufacturer is first used, the disc is 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
fines.



The life of the wite-omnce optical nmedium according to the DM on node
Is showmn in an upper part of FIG 1. In the follow ng description,
ternms "disc" and "recording nediun are interchangeable and are not
limted to a specific type of medium Wen 25 a di sc nmanufactured by
a disc manufacturer is first used, the disc is an enpty disc | on
which no data is witten. However, the enpty disc 1 includes a

| ead-in area, a data area, and a | ead-out area that are assigned
during disc manufacturing. The structure of the enpty di sc 1 S

h Fl Gs 3.. T are are o) n FEl a
?lo?mgslslngned gugfs gé{a{@'ee%ﬁ}ﬁi?'}%?mpiy @Sgﬂu‘%l gs%fﬁgﬁja Fc? g hﬁ%@
initializaddenhe 8mph disc 1 &sinitigizednd tes Divben fpdee PoreRfe peitgennt, the
whet her def ect nanag%gnent erfor

on h disc | .or, not.. Thus,
the. Spar SPARCEIORSE AETANESR i IS i o SPY Fofed B IifizRbariinfomation
det er mi nefgr defdct trm]agaﬁ;bm & feeokdedSint 8 medétéﬁﬂtne@fs@éaﬂmhé Qarﬁﬂ';!? didd gn
c lisinitialized to the DM on node. For deéefect

d h
gngge{msﬁsesgféemg hesparecaes wilkedepcahed with FriergacaiofiSs. dr@ndhe enpt y

disc 1 and i nF\G 2 iZath@Nsthuefups Bﬁbfeﬁﬁ‘ofE%”ngﬁl@?e%%?dlﬁqﬂ?gﬁ%mdlﬁgsmedlum
recorded in a predetermned area of the e di sc | ghnent

of the sﬁ’ﬁséoerEH‘e\/\ﬁ“Fq? 1 Recaeigr oty aspach of eehné%@nt oRefetdng o e 3.2
FIG 2 i 3ead-fodrdash HH&té%éﬁoa]iﬂdaeﬂfe%ﬂldﬁft a?eéé@girswa&:wéﬂceeséwmhe single

recordi ng medi um version di sc according to an aspect o
i nvent i orfecadingrlayatg The leadin areaa the dalg-area,sandathe deathout zieasre assigred

| ead- gut ﬁ[ﬁgdgglmeﬁmbﬂﬁﬁ%enfa &eﬁﬁahggbna%ttbﬂea Iahwhsv. gér%rpr%d on

| ayer. The n area area,  an d- out
assi gned thedigarli dtgman@tzahzamfacus& phige disc Qef spare amaageﬁﬂgned)jp the data

drive devjce 'ﬁef%ﬁirné% ?ﬁﬁi 2)%0 Egeﬁ'eqa'réﬁs z;Te Eitg Qril Fcpl!h% ;ﬂ%‘gé 4 e%ﬂd $8'data

use of the di area 1S assi
Ref er ri ngréainEluges 2 spatmarsp#ﬂ ga ase‘a@taaaaaasd grepdred areb 2. dmadaa srcerting

Cpar o ar ke 17 aTPed PR DR, P8Rl Fec bt (EST Blor R o & e

sect ors nmnd:mess{dsﬁbbvaﬁlsca‘ [obdatmnummgdteaasaﬁﬁ&! aWhllesncﬂrre@mmSﬁ%Htasp@ctés

| ti h t | ct
Che-apar dhesexeen 82 & BRbd, At nf fhoate A% 41 Eibonpietel aBianpREs: frea)
witten totid siare aréd #2d) recolding ;blﬁg&l@ééﬁmathé@hréalori frorh@k@ leiidiglt area to

progress |n direction fromthe |ead- area to the user data
area, ﬁ%ﬁa g2 lee Shanee o e, Share Breat SeATCR R PEHE H be
can be %@sw perReiber med. -

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. [t 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 L.SN increases in the
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20 FIG 3 is a data structure diagram of a double recording |ayer
recordi ng nmedium version of the disc 1 according to an aspect of the
present invention. The structure of the double recording |ayer
recording mediumis simlar with that of the single recording |ayer
recording medium1 shown in FIG 2. One |l ayer of the double recording
| ayer recording medium | includes a lead-in area #0, a data area #0,
and a |l ead-out area #0 25 in succession. The other l|ayer includes a

| ead-in area #1, a data area #1, and a |ead-out area #1 in

successi %cﬁc%:eﬁ' ﬂfé&é&?g@%r&ﬁ% §'8lefer RAA0EIRALod @vn%'FY(%’.eAf. spar e

device is to |sc 1 Nl hus
areas #1 and #he d&tﬂedﬁmghue&js oﬁ)theheadimt arcarad B8d-cahdrespaf thearceasling3

d #4 9 d # . r_\Wor ds a ar ea
F0"i mel ofiediR AR Ffag % 2ha Shffhd descliBed M FoRRER o FUE £7 R B
spare ar md#’@ulahdiatdwetrdemm dragaar#loﬂ anehaud:ésthe heritejpace reserding3metifen f1

ta ar a alr e ar ci.li etens on,o
Uhe! siar dofnffoly afBnod 5368 et Tyditon, Reling 48 g Ae 8° reabuge
1 sucgot Mbveri],ﬁhd‘hﬁhle—%lme&@w@ngggédi@ﬂ 1Jiﬁclddié$lhéllizel§dg-'hza?@qr Eh@gu?%r?daﬁ@
ar ea to user data area shown in e detaile
oot ur dte lehdail Fred it Sutafda 2he The SniGuareds &1 and #R.aTs sEgPRRthip the
medi um 1 dgakoavea idorify @sc .ranaaiaﬁho% fof ddfediendlRgefiched ThellBad-Rf 68 Mefudel a
FIG 4. Fl ta structure di agram of areas of the

Wite- on@@%%é’@ﬁ’lsﬂgﬁﬁ'eﬁ%&’ﬁﬂn? ?aﬁdcc?r arvg, infermgficRsgied; 2oterpprsary; dafepl
i nvenii omna ERehi Bgbd @Tﬁn@) é reé@rdﬁ@sedridia% te%b%\‘@a hie aWUM@:@n%e

recordi nglzj ium 1 includes d-in area, the data area, and he

| ead- out 'eadeqiitiareasineludes &Wa#é aﬂﬁé 4. aN@B:@allﬁVld%tfﬁdﬁdﬁfeaﬁ @SSIgned to
assi gned tIghA%n aFd G188 b@Usfs’s@Ee&j't& thel |eanoai hi%atih Yadfiieh t9oF %Etea[cm

management. The |ead-in area inCludes a defect nanagenent area
#1, a drithelepeimaieat i on area, a tenporary defect io managenent area

(TDVA), a recﬁ‘iedls e%gé'ég & Qﬁ%ﬁg %F(%gled%q?a\ﬁn%tf %‘l EQﬁacérﬁéﬂ HPStk

area i ncl udes ur al ar eas
assi gied tha replﬁeea éah!oqknofa’thea.!a&ardaiaﬂ seabehers 9 @efect is genkoitd i theutiata

S oy SO b Bter Bl A%l g Dive A S (EEipRRRN G0 Te88%

1 and # rovi de inar e acenent
t hat r epﬁl‘é@i’e’@’ﬂan loinox Hrivef deviee thséioadaaadlarmd ndmerdsadaleﬁreot rdasls data from

oener ot B 198 e AR SRA AR Bt R Y B S BTG e
t hat | oagsrfamua smedzerhefnmmbtedsfod #Heapurpose ofr ssatishitttpfon tHa opfiimal condition for -
20  recording/reproducing data in the loaded disc.

The DMA is provided to record defect information and defect management
information (DMI). The DMA includes a disc definition structure (DDS) for the DMI
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 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
definition structure (TDDS), the SBM, and the TDFL.
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the disc 1. The recording condition test area is provided to all ow

the drive device to performa predetermned test for the purpose of

searching for the optimal condition for 20 recording/reproducing

data in the | oaded disc. The DVA is provided to record defect

i nformati on and defect managenent information (DM). The DVA

I ncludes a disc definition structure (DDS) for the DM and a defect

list (DFL) for the defect information and is provided for

conpatibility with rewwitable recording nmedia or to read and record .
t he TDVA du

final defect ded n
Finali st on. e O RadRlyiRienadd GrPPleniant sBes rafebeient by S dive”
wapagenerabvubafmmwnt@anw recoiiitf mddngﬁpe spéag@p@r Mtrdﬁﬁi@ﬁ{e r@@cﬁ‘r@t g\grméma,
i nformati on C or ar ef ect erinltron structure,
space bi th %TQN}*( vwﬁwﬁeﬁﬁ ﬁggé%ﬁé MAsls 1ot addjtiona qM@PW%rJPst Pcause
bl ocks o&h@wﬁwémdéaﬁecmd ARLRIF BaGRt o Svellfifentsd Ban B Fewl?éw@%edw
a tenporary defect 30 |ist (TDFL) for the tenporary defect

i nf or fat iUsHke rewdeblerresiding, media. sinsm thes witeowicgeigeonding @edium cannot be

t enpor ar
T 55 A SOTN ' AL ML R kg I o,

i s speci & Yriierefareqdined. i MhHenentelaively cleraeanagbaieAf a5gase am m@lred in

devi ce i ties ec I

Four | ¢ abPLREIcH it ABRRS! S14RAH AR s WlotoR O dned fle DMAgnet,

not addi fara@dl teyri fegeuiingrmiediaj &%Mﬁéeaddlwaﬂm Previdadde thewdtedinog
di C e d | Ul .

e | PapFaRing e sha WEBIR R G M6 rbAR,© AR difho gisgppRtion

cannot bﬁnalb\/mdatéct ﬁ'BMIwhﬁm TBBIADle.,ithe {TDMieasupitatast rerdieg opession) is

rornti vorsraded I AETRUAE b3 B, B ebatEriok DNk e HiiRued in toe
nunber ofwité-oes rdveordhd mﬁ:_hmmdabﬁmatlmmam‘_elt_f revaitatde r'g?@dlﬂyﬁmedlanoan be
I n a

br v ded FPHIETi i CRTICr 1 PedaRaidny Tt AV PR h DR MAL s e
IE t%\/& IBv%s “TMIB and finaIMDII mgofﬂe?&i ![hé&DMAl‘BljeférremUaﬁt“DM’at ed TDM in
t

ocor ded | n” cHereBlE 260 (Tiicoftig” Pt oM PHLSDgPoipeii ol The

provi dEdTDMEtlhkﬂudeyihbeFDDEethéWdmﬁtﬂtﬁ@ﬂbﬂm Wﬁamﬁe terIDst yhéNBB'M and
i.a can _be achjeved. For_conveni ence

o) anat 1T BF e DACoTsaHn e TRV <he BORS 410 EResRUmaY b5 8eaged fojve-
and fi nakarhBMiodkef@rHe DAL haebOMEdrded BfRHRH blcdkasFolMample, as shown -
20 in FIG. 5, the TDMI includes a TDMI #0 composed of a TDFL #0, a TDDS #0, and an
SBM #0 and can be updated in units of TDMI # i in the TDMA. As anocther example,
as shown in FIG. 6, the TDMA is divided into two parts, a TDDS # i and an SBM # i
may be updated as one block in one part, and a TDFL # i may be updated as one block
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 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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Hereafter, the TDM recorded in the TDVA will be described in detail.
The TDM includes the TDDS, the SBM and the TDFL. \Wen the TDDS,
the SBM and the TDFL are recorded in the TDMA, the TDDS and t he SBM
may be recorded in the sane block and the TDFL nay be recorded in
anot her bl ock. For exanple, as shown 20 in FIG 5, the TDM i ncl udes
a TDM #0 conposed of a TDFL #0, a TDDS #0, and an SBM #0 and can be
updated in units of TDM # i in the TDVA. As anot her exanple, as
shown in FIG 6, the TDVA is divided into two parts, a TDDS # i and

an SBM # 1 .. e n ck.inp.one. a TDEL # i
may be ué%g%lglzé/gg?%&ngg%lleo%ﬁgg i#ﬂ %'ﬁ%%%eér(anpg? toﬁallﬁ%[ hgpaﬁ%egtagﬂgu@??ﬂo@
of the Tﬁ)[ﬁﬁijmation\/dflthe beerdiste a’relsmamd/vtrtel'enc?‘fgt tﬁea%gﬁ?;rnaﬂorfb?#emﬁgrﬂﬂaa
7 is a detail dat a, st ruct ur.e di agram I of,

accor di n§ T jﬁ'eaﬁﬁ%éﬂca&?" f’ﬁﬁ"ep?%%%rﬁre? %\}eefﬂqe@ﬁ sige. fniormatignf the epare
the TDDSated #2 brecleddeiod Hsahé TODY aahthetiizd informatién onthefspbkeardaen diata
ar ea, endi nﬁ I %ﬁati on i nformat%n f.the user Qata‘ aJ eﬂ. size .

i nf or mat IDATYIINE 12p Spare,pled #h or H2, 5 SRIRGRAR 1§AUGRY. ¢ Hde3FPEL pointer
area #2, jrlicedlopaiont ifformatidresial fcBtyCEititdd PDFL.e Ry @idd trRPTBFL pointer,

| ocation ppinpter, a _finalization flag, and a DM node. The | ocation
and si zeaﬁ“aﬁh'ép@%qTagk-&aﬁlb@éaﬁ%ysfpﬂ d to the data area and the 12

locations of The sRafdh@AgitH RBH HAINE R Foirer findatbd Cocation
starting_ location information of the user data area and the endin
ﬁﬁe
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A DM mode of FIG. 7 indicates whether defect management is performed on a
corresponding disc 1 or'not. For examplg, when data is recorded on the disc while
20  defect management is performed on the disc 1, the DM mode is set to the DM-on mode,
and when data is recorded on the disc 1 while defect management is not performed,
the DM mode is set to the DM-off mode.
FIG. 8 is a detailed 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 is an information map that indicates
recording or non-recording in a block of a physically recordable area of the disc using
bit values. For exafnple, 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 to
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The finalization flag is a flag for setting disc finalization and it
I's possible to is determine using the finalization flag whether a
disc is finalized or not. Although the finalization flag is provided
inthe 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 whether
def ect managenent is performed on a corresponding disc | or not. For
exanpl e, when data is recorded on the disc while 20 defect
managenent is perforned on the disc 1, the DM node is set to the
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or non-r ee@r HeNge &&moﬂe% h?él@&l adan%s@ Gt AkS e4 ReaP dddfdsd" B

diagramof the T orary disc nana or ma
accor di ngeriaceeysiied obthe sparsr @@énv‘lhi v EBRIEcEs. thﬂdeé@ﬂl bigckt 0 ThBBState
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a defect |ist ent IS an
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O et or O TSAR SR HSPofBrind B g BBy
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SehecL . MBI RH6abs SR 00 R BT heheSL DA e uoor
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©~  consecutive blocks are only made. Thus, it is possible to save the space of the TDFL.
20 Hereto, an exemplary structure of a recording medium to which the present
invention can be applied is described. Referring back to FIG. 1, after initialization to
the DM-on mode of the empty disc 1, the DMA of the disc is empty and the TDMA
enters a state 2 where the TDMA can be updated. Update of the TDMA indicates that
the TDMI is updated ih the TDMA. Such update is performed in units of
25 predetermined recording operation that may be one verify-after-write unit or a plurality
of verify-after-write units in which a block is recorded and then verified or eject units
according to an aspect of the invention. Here, a block means an error correction code
(ECC) unit recorded in the disc. However, it is understood that other update methods

can be used and/or performed other than in units of recording 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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bl ock. In other words, there is a state of the defect block having a
repl acenent block and a state of the defect block having no

repl acenment bl ock. The consecutive defect information indicates a
state of the defect block when a defect generated in the user 15 data
area is generated in consecutive blocks. In other wrds, when a
defect is generated in consecutive blocks in the user data area, a
defect list entry for each of the consecutive blocks is not nade,

but the first defect entry of the first defect block anong the
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reiniti a'ldfé%hohh‘%c%ﬂé@ in Q{é)?'ﬁm}\ ot Fgcotcféﬁ SPPD3 AEDFE mch?r%a’E'i_w 1(:51'6

changed, the changed size infornmation 0 he spare area IS recor
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during di [ S n th

needs t o BRodRhe FDTE A e, T Sl FRONTRBGERS e BieaRpgdiahd
data is fi Oalb/eumal&d ®RDSa aralildt'lF@:Is#ar in the JDMé es copieb @ndadearded irt the

size inf %rym #%qugrﬂﬁsgﬁf%re area is changed during use of the disc

| (state I ncl udi ng such changes is recorded in the
TDVA. Even af $pacifidally, aﬁxeeb@hg tdisitializpd e ther Did-ofSmobia tge VAl of theidiac 1 is

recorzgedfifléh %h&cmh%CTlf}Mﬂh' eersqﬁe s{:ate nw ?ﬁﬁé TBK/IPE Egn be updated. Since
the DM mode is changed into 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 # i and the SBM # i.
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 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 8). With reference to the embodiment in FIG. 7, the finalization flag is set
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o drive device is perfornmed on the disc, and the TDVA i s updated
(state 5). The disc 1 may be reinitialized to the DM off node during
data recording sinultaneously with defect nanagenent. Wen the disc
lisreinitialized to the DMoff node, for conpatibility with
rewitable recording nedia, final TDDS and TDFL information recorded
in the TDVA are recorded as DDS and DFL information in the 15 DVA and
the TDVA is changed into the DM off node. In other words, an update
is mnade in the TDDS shown in FIG 7 by setting the DM node to the

DM of f n at ed # n.a L # n,in.the
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DM of f - made; is 48t Rcbiieti € CAL dqdsuM, HROFDIMASS fifkdd inhenagenment and the TDVA
I s updat ed (state 12). Since def ect managenent is not perforned, the

updat &€ of the D¥esimege ni y concerns the TDDS # i and the SBM # |.
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ari ¢ onad die BN A aninlaedied iy 1% TN DOTGT ORGGs MATeaRORR ' Fota
| ower papérf@indd| Getalled Hatal 6f the TOEIEGFENIRChE DM-offiBodd S@y Ibel différenibe To
used accgrﬁgren(‘tlat[e the TDDS and the SBM used in the DM-off mode from those used in the
DM-on mede, the TDDS and the SBM used in the DM-off mode are called recording
20  management information.
In the DM-off mode, data is recorded in the disc 1 without defect management
by a drive device and the TDMA 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 to 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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the DM off node, the enpty disc 1 is initialized to the DM off nbde.
The DVA of the disc initialized to the DMoff node is enpty and the
TDVA enters a state 7 where the io TDVA can be updated. The TDDS
recorded as initial information in the TDVA during disc
initialization includes starting |ocation information of the user
data area and ending location information of the user data area the
size information of the spare area #1 and the size information of
the spare area #2 are recorded as "0". Also, the DM node is set to
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recordi ng{érgg e?qgfa'ilng apparatus that makes it possible to use the 16
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DSP 25 and the servo 27 16 execute the predetermined recording command received
20 from the host I/F 24. The DSP 25 adds additional data, such as parity to data
received from the host I/F24 for error correction, creates error correction blocks (i.e.,
ECC blocks) by performing error correction code (ECC) encoding on the data, and
modulates the ECC blocks in a predetermined 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 input from a user or detects input from the drive
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an aspect of the priesent invention and/or, and reads data recorded on
the disc 22. The control unit 23 controls the recording/readi ng unit
21 to record data on and read data fromthe disc 22 according to an
aspect of a predetermned file system In particular, according to
the present invention, the control unit 23 determ nes whether to io
perform defect managenent during data recordi ng when the enpty disc
22 is loaded in the recording/reading unit 21 and initializes the

di sc 22 according to a result of the determnation. Al so, the
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to record data in the 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 to
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 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
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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If the systemcontroller 28 determnes to use the disc 22 in the

DM on node, the 5 controller 28 controls the recording/readi ng unit
21 to perform defect 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

repl aces a defect block of a user data area of the recordi ng nmedi um
where a defect is generated, in a spare area of the recordi ng nedi um
22 in predeterm ned operation units to and 1o update i nformati on on
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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 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
confrols the recording/reading unit 21 to 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
recording/reading unit 21 to read finally updated recording management information
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recording in a tenporary defect managenent area provided in the disc
21. Also, in the same way as in the DM on node, when the disc 22 is
finalized, the system controller 28 controls the recordi ng/readi ng
unit 22 to record the finalization flag, which s indicates that the
disc 22 is finalized, in the TDVA, record the TDM finally updated in
the TDVA in a di sc nmanagenent area provided in the disc 22, and fill
with predetermned data in a remaining area of the TDVA that is not
witten to. During reproduction, the host |I/F 24 receives a

repr oductd Qe ;b%\‘;[&émhttﬁgdls@%t 29. The systemcontroller 28

perfornms initi a on necessary to reproduction. 1o The
recor di ng/ reaHIGﬁg ti2A tthskigpr 02 cdre ﬂwscmartbeﬂusiraﬁngoatmeﬂntdsof @ingnthe
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provi t he

es nodul.at.e ai ped fro al t D
and plc"iovi des gﬂ" J@Be%'rﬁﬁén a 8?‘3?9(5’?1 S et in; gﬁ' i’%#ﬂf?H%h F%EE can be
fsi gnal ] ﬁmplbh@nwamsda‘ﬁvaré' F@dablg\t@ g2obrifutére c eFyerserf itie L&ﬁllém?c&:c Bk thﬁ
romthe and mmand necessary to servp control fromthe
syst em c&ﬁ??ﬁpefa fSaaQI‘?f‘eﬁ r PloPRRS! %Osi?oﬁ?’PB‘Ftebﬁﬂ?h'@eg'iogk'ﬂpFIGﬁﬁézA
host 1/ Ftﬁ}éu@rﬁ aAnENEdrs bdamplemwdvmd tHed @mtfdner PSReading @ em?m@s frea’e%ble
In particul accord g to an aspect of the present invention,

system LI”‘BI P gt ’?@ thg mrgtbedenqeded gp @%F%Wt@%l@ﬂal@'a fpgdigr. ¢ Qnﬁ%ﬁ'@
node jonf Wrif@bh(%\réccb dgf médluﬁfﬁbfﬁ%dﬁﬁw b‘éﬂde bfstélﬂeth@' s?@te?r?c&ﬁ V\%te‘féjof

data recorded in ata area based he read | nfofnmati on.

the read ey ﬂfséﬁrw{qnaﬁes @etlwegl\ﬂi%ﬁﬁ%@e what éhesype einthe: ipaded diser22
28 contr @ %vﬁeﬂﬁerrtﬁ&%raﬁbtﬁ‘afsﬁ%gé FH:]QFHHbie 2hd Weﬁ‘%‘?‘%é nfoaaé& &.se@%% %f#ea%

i nformati on on the defect an manag enent ormation fromt
TDMA, andsed, siag mf%@athratstqsﬁdflna@e lmaredh di$cd|28at &k theh doadedlo meitemence

medi um 2 d; T%P

controll g?d@%ﬁ%gﬁbérhg s 0g}mﬁecor di ngﬁh@%ﬁ%" uni (%%??o regtrzlnﬂ?? r?g?tFm
updati&d ﬁnmtm!ieatzB@ﬁrfomma mnnd@f@tlpn@mtedaaemrdlngrtmgemmandrﬂfcaumlrpoﬂne
fromt haﬁé\@ n%f%vdrﬁgqnéﬂhfét{?&ep' sc 22. Wien the read npde i nformation
i 0 P no

is the emcontroller 28 <controls the
recor di ng/ r ealdi mralmnt‘ISZmet gystegmdorttodlerf 2hdétemaines dhethentniagderaatt a B

o R TB o B 0% Bl e 49555
system coqmtrcdllel‘ es ®&rnnm§srrmm$o phdorny defac*dmagégefmﬁtm@cmﬂirtg B ladcordirepic
fi nalzloy %d%tggtlornec?r di dr "8"29G rrlr\}%n%.?}nu;a%gtur%rt and selects the DM-off mode,
initialization information is recorded in the disc 22 in operation 20, and the process
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 to 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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19 fromthe DVA provided in the disc 22. FIGs. 12A through 12E are
flowcharts illustrating a nethod of using the wite-once recording
mediumin the DM on node or the DM off nobde, according to an aspect
of the present invention. s Wiile not required in all aspects, the
method in FIGs. 12A through 12E can be inplenented as software
readabl e by a conputer. Further, it is understood that if the
controller 28 is a general or special purpose conputer, the nethod in
FI Gs. 12A through 12E can be inplenented by the controller 28

readi ng a conput er, r eadabl medi y etrjeve the od encoded, on
(e conpiiEroRdlLine YRekI (R 26 dne HRLo DAY o 26hdae Ei Ghesi Gomck
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whet her the | s i ; -déslgﬂlt, g ' H SkRd
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controll f En bhal i ocC ; r Gk ol T
command o re;&ladgg Cgr t_ﬁ@n OF nrélt glr)\tai goﬁa%étneg thlv)i vgﬁr%nu. a’(:;ﬂLH uérqg(reﬁﬂlazter write
oper at i orPra®@dutenel appratiom4donitl beldessribed injetestatidedall witterdierenesto FIG. 12B.
| npl enent A Egﬁdﬁaﬁ&ﬂr 439%st %cya%p' ft F’r%t 'ugé'r AbteP aHSP i an{té‘ i ¥
manuf act urer. en e system contro | er 8 déeterm nes not (0]

per f or m defiyeafterrmmitegerosedurade pedormpdt olnaepsraiiimd2 trecaded idata intverifiecdto

of a yser..qr ' u re t
Chi o1 87T FaBa Rofh el A HEL b derBhier BhEH BBl Hdok TR replages -
20, and tdefopblpck ssrecguled ih théhspare Bred. 112 BpetStion d3dipfaroiatiom padeardefect

hos! gned.® CHETE sh0SITER o ma ey e atar B AR feiindf Wpgtnep 2
i n the Thinseteratmete dedondihy eopdpbiforaizd coinplefdd. mold ethies pieebtetrainet erecdfling
DM of f node, controller, 28 sel eC}L

Wien the system t he .on, node,, it
assi gns t%@raé'Bar'%“OtaﬁOQH}f‘?tSSaa BERCeRD A0S 1o PReTAAN ﬁ?@% r%“ff’%'ﬂ% isfieRgatsy-
and rgconfiel pré@stamiihed rétReERG apyration iCledrBslbtetR Ry priedss Hyesrtodsperation
device a % he |_nkk$ | i zat on |Qf(a){:[nat,| ?:n ! he di sc (operation
30) . Mo 0 s%@wr'ﬂm -ﬁ;?f\ea ipioseatsr AStIHNFG) 1 uded in TDDS #0, SBM
#0, and 3o TDHL ofifratts Hoheife® apbeastionnahd /lefddvhmaiddmdrgfigfoanistont are

t he enbodi nent_ as . . . . . .
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 ih

20 the memory, is read in. [n 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 to 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

least one sector constitutes one cluster.
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shown in FIG 7, TDDS #0 includes the size and |ocation information
of the spare area provided in the data area, the starting |ocation

I nformati on and ending |l ocation 20 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
performs 5 recording through a verify-after-wite procedure for

def ect manage es a recordin
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FIG 12B.
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goes to cpeheatiopProgemsablasoIdNgPEePmencing datsmgnegasdhe eaties datarin pnits
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i nformation Tare I n operation units. date proceaure o
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Is read i eration including the information
on the def ecRefernmg tdtled 13| musgraiata aea #58,a spage er@earedahdwhectn thie siser
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20 The user data is recorded in the user data area according to a seguential
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 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 (i.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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divided into a sector and a cluster. The sector is a m ninum’data
unit that can be 30 nmanaged by a file system of a conputer or an
application program The cluster is a mninumdata unit that can be
physically recorded in a disc at a tinme. In general, at |east one
sector constitutes one cluster. 21 The sector conprises a physi cal
sector and a | ogical sector. The physical sector is a space of a

di sc where data corresponding to one sector is recorded. An address
used to find the physical sector is called a physical sector nunber
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sectors (Oﬁ@tremrdwg)oneoatlonww|az<ne@@mléfoae&am@qué atuser pyshassamyaiedt butkis
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same in size areas are generate
LSNs becgepemidd é@r dne . um‘io afgas (19ethragha(d)s Rdsoorrdecagement aniosraptictatfar

e o el L PG AR SEOR TR B andom recor i ng
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e et s Ay 155 i Sk GTIER ALY RIS it M Ak 5
ver i f y- akémacamerite #0raiesB corréshonding anéretd arbhdestinatat a Thedafebin g1, #2,
(D). nES R Bteod BIRGeleEP B R ek Y ralar Asiestetns sl o
start of chiacutid defeeehlédk vwilskd consecutive blocks include defects. The replacement
20 #5 is a consecutive replacement block that replaces the defect #5. A block is a
physical or logical recording unit and may vary. If 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. 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 to be enlarged or the user data area is not enough and the spare area

30 needs to be reduced. [f the system controller 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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verifies if the user data is recorded nornmally 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 (i.e., a defect #1). Al so, the data recordi ng and/ or 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 replacenent #1. Next,
after recording the user data in the unit area 22 (2), the data

o (2) Rk Sh s FRLESY R BRIBRRERAL R s blieidedi b aBvd o, '8
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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 o 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 to finalize the disc 22.

If the system controller 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. If the system coniroller 28
determines not to finalize the disc 22, the process goes to operation 110 and recording
is performed without defect management.
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25 defect managenent information for nmanagenent of TDFL #2 is
recorded as TDDS #2 in the TDVA. Referring back to FIG 12A, the
systemcontroller 28 determ nes whether to change the size of the
spare area in operation 60 when the spare area is 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 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 r,atign | n,.ot her wo the c ed.si ze .
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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.
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recording/reading unit 21 to record data in the disc 22 wi thout
defect managenent. 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
recordi gpaipfs the finalization information in operation 140 is the
sane as the description set forth above with 30 reference to FIG 12D
and i s not agahtisskimddagth. |f the systemcontroller 28 determ nes
not to finalize the disc 22, the process goes to operation 110 and

recording i perA metidd otMdcBriHg &ed 8¢5 reRRALENBHLM, B m@haﬁ&ﬁ{djribmg:
In

above, according to aspects of the present invention, a recor g
oty

medi um can blesinga deieel Panrgemenhinpde sRiedatle hetwage rdatect waprsemenheny
: : \ JeAeRt: :
on the mbgeahdh H&e?ﬁrﬁ%ﬁ;ﬁb%n mB& §&{hgﬁﬂe QSIEQESI hﬁ@e‘irﬁi(u)ég%b% a@%@ﬁeﬁﬁbf&@t

Also, it I's possib use the recor g mediumw t
managenm@atagerent afte be pasérmgdiondhe rcomdihigngediumedi um whi | e def ect

managenent | rfaor n,the recordin i Addi ti onal | th
recordi ng e ?(lgj)rﬁ’lln anen%aga §'§éh(f %8?{%'5‘ i qdi)‘gnwvnvﬁﬂe #Jeg%ﬁi ma%?%m?r'gfﬁ' %%horme;on
Mor eov ethe rédoeding@medidinh { thedbfettneaBgdirerton ode\sdRect@; whay di scs,
Advanced Optical, Discs (A , rewitable nedia, nmagnetic nedia

and/ or magnefEEhe Bt%ga‘fﬁéﬁ %&ﬁﬁ?@ﬁg MU IR el 'H%ﬁ&@’é'ﬁ%ﬁqtf?helct?feﬂﬁe
r ecor di pahdRRTEAEEE MBbe BIRREJcan be inpl emented as conputer readable
codes in conputer readable recording nmedia. The conputer readable

recording media include all kinds of recording apparatuses in which

data that cap be fh%qg%}f?%d gfrcgﬁ%%éﬂf%%ﬂﬁg\gfthﬁt&fﬁﬁme%&&tw flnt

readabl e recordi ng ne magnhetic tap oppy
di sk, aerdmogk caraprisgainitializiog thgaecadidg tmedivenioske defsctvmanagementrinenors, 15

(e.qg., rrier wave). The conmputer readable recording nedia can be
distri bﬁﬁeé n?‘?\e '\éﬁa@%ﬂ%ﬂpr?%g‘t em connected to a network, and can be

stored and opeigaingt spard @At Hlata GEFRBftIRY ret6rdmha ol i $epldaiticd dsfeal
prograns, cod and code .segnents for  inplenmenting the

S, g ;
r ecor di PR BRI 2FRe A SoF esrrding meedymiyAndonst rued by  progranmer s

skilled in thgoraing terdfbriidefcEMBRsHARAL Bidhalidani@SE RformBYSH Y B8 has
been particularly shown and
assigned spare area and an identifier indicating the defect management on mode, in a

temporary defect management area of the recording medium.

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

recording a replacement block, which replaces a defect block concerning the defect
generated in the data area, in the spare area in predetermined operation units; and

updating the information on the defect and the defect management information for defect
management as the temporary defect management information in the temporary defect

management area in predetermined operation units.

4, The method of claim 3, wherein the recording of the data in the defect

management on mode further comprises:
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described with reference to exenplary enbodi nents thereof, it will be
understood by those of ordinary skill in the art that various
changes in formand details nmay be nade therein w thout departing
fromthe spirit and scope of the present invention as defined by the
followi ng clains and equivalents thereof. 25 25 CLAIMS What is
claimed is: 1. A nethod of recording data on a recording nedium the
nmet hod conpri Si nﬁ: sel ecting a def egt managenent node sel ectabl e
between a detBRYNGASZHONERSPEIF @ @9 nd a defect rmanagenent of f node
so that the REfid @ temsiRary diceBh8sageirhhRfordetddab inciiB FE6HRAbN b tHeO
be perforned on the recording nmedium recording the data on the

r ecor di $hgneedisizmeithe prare afaacndirasragiaerhet updated derprarar dlefast maprgement

recordi; j i Ed&tf on-node is sel ected; and
recordi |ﬁ%rrﬁﬁ;ﬂngg%h§ t(g)rﬂb(ltg‘ﬁ reéc\(iq)&’n I ng magi lEgI%V\/I t hout defect managenent,

if the defect managenent off node is selected. 2. The method of

mode copri b | ATETRe] heAme. FaeBbink Bl Fb A RERERY "

manage neatagemefdstemodaviigthert conigiiges toriveAing il defett ARAPGEBER on ARRE GO O
a spare,area to a datg area of the recording nediumfor replacing a
def ect deé%cﬁg}aggg%nqarﬁoﬁwgad&ata area of the recording nedium and
recordi ng tenporary defect managenent information including
information on the assigned spare area and an identifier indicatin
_the ﬂeiecL4ﬁuag§@d@ibﬁ£@f&ﬁLﬁM@éﬁﬁW&ﬁﬂrblétpébQ defaetappnegpmentoiia
of the lﬁ&f@#(}%;ﬂgeémdi um 3. The method of claim2, wherein the
recording of the data in the defect nmnagenent on node further
conpri ses: rreipdipkizingptha recpdisreadinb tbbe dkthewefechmamgyeamabofamddd; et

bl ock i ng. f i h ' h
oo e B S5 65 e SRR LB RS S0 P RRer R RERBDS
on the @edraipl nagtilint ReecidtibRet imheagfrembanadehential medef or def ect

managenent as the tenporary defect nmanagenent information in the
tenporary defect nmanagenent area in predeterm ned operation units.

7. The method of claim 6, wherein the reinitialization to the defect management off
mode comprises:

recording an identifier indicating the defect management off mode in the temparary
defect management area; and

recording the temporary defect management information that was finally updated in the

temporary defect management area in a defect management area of the recording medium.

8. The method of claim 3, further comprising finalizing the recording medium.
9, The method of claim 8, 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
information on the defect and defect management information of the temporary defect

management area in a defect management area of the recording medium; and
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4. The nmethod of claim3, wherein the recording of the data in the
defect nmanagenent on node further conprises: 26 changing a size of
the spare area; and updating the tenporary defect nanagenent
information to include information on the changed size of the spare
area and recording the updated tenporary defect nmanagenent
information in the tenporary defect managenent area. 5. The method of

claim 3, wherein cording of the data in_the defec managemnment
on ode. 1 ur (e W rHERIeEEEs A T TGS e L PGS eTRC! B AN

into th@eamg@q{om@g@gmggd_off node. 6. The nethod of claimb5,
wherein the conversion into the defect managenent off node

conprises: reinitializing the recording nediumto be in the defect

managenment ofgf Mage;m AR of i rﬂbvﬁ&re?n%cé’r&h? oP{Ple%gf?a i'ﬁn ﬂfe?&e‘ﬁéd?%aﬂ?&én%ﬂt

wi t hout defect managenment arter 't recordrng nmediu
rei ni ticif medelcamprishe def ect nmanagenent of f node. 7. The nethod of

claim®6, wherei |n|t| Ilzatl nto the fect nma enment of f.
mode. conpr i SR A8 40t HER Y FRaborie eiBlufyhefenaT Lep opSation
manageng@iits; fdf node in the tenporary defect nmanagenent area' and
recordi ng the tenpor ar%gdef ect managerrent i nformation that

finally updatPdalingfererdingmansgeraeyt | M‘P“%ﬂ%ﬁbeﬁc@?'ﬁ%@h%‘eﬁt@&a

managengmborinedefédt ﬂdﬁegérﬁ@ﬁra%wti@fycemng%eﬂm met hod of claim 3,
further conprising finalizing the recording medium 9. The net hod of

claim8, wherein the finalization of the recording nmedium conprises:

recording a i nalngdhdfith o i uBChRA ARG hAIBHA RS o0 ah i

recordi ng rre iumin 't oraf a ement area; recording
t emporary def ect rranagerrent i nfor matl on incl ud| ng recording finally

updated i nf rma %E def and . def ect managenent .i nf ormati on
of the terrpo%ar yLlj(l]' e?’f'oat g d "?‘Rer%{Pé ‘%rﬁﬁ?ft'a@f’@% r?ﬁﬁ%@%%ﬂ’f’ ar ea
of the dogfpeised:ng medi um and 27 filling with predeterm ned data a
remai ning area of the tenporary defect managenment
recording a finalization flag, which indicates the rfecording medium is finalized, in the
temporary defect management area;
recording recording management information that is finally updated in 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.

13. A method of reproducing data recorded on a recording medium having a lead-in
area, a data area, and a lead-out area consecutively arranged, the method comprising:

reading defect management on/off mode information, which indicate whether defect
management is performed on the recording medium, from a tempaorary defect management
area in the lead-in area or the lead-out area, and which is used to update information on a
defect generated in the data area and defect management information for management of the
defect for every predetermined operations; and

reading data recorded in the data area based on the read defect management onfoff

mode information.
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area where no data is recorded. 10. The method of claim 1, wherein
recording of the data in the defect nmanagenent off node conprises:
recording the data in a data area of the recording nediumin
predeterm ned operation wunits; and updating recordi ng nanagemnent
information according to the recording of the data in a tenporary
def ect managenent area of the recording medium 11. The net hod of

The mot hod of or ARG 13 fortRaerSn FERG e TEsat nprfion on

nmedi um the defeti sreidfinallyegmiatdipfet fnaﬁad;erﬂaﬂimmfah@gf;omhhe:tbnmﬁm@éfaﬁ t he
recor d| n medi um i s | nal i ze% in the ﬁ&r ary ef ect managemnent

area; riBEARMRG "f"@éd P e B}?EﬁQeW?{FBP t”?%‘ﬁ' paRatie issg getpgty

updat eqnhﬁhgteh%nfmgggry def ect managenent area in a defect
managenment area of the recording nedium and filling with

predeterm ned data a remaining area of the tenporary defect

ranagement @;ﬁgfﬁg?ﬁoeﬁg&%f%%ﬂﬂsfu&ﬁ o%ﬂsu 3. A method of

repr oduci ng ed on a recording medr um havi ng a lead-in
area, a dat aeadie@a fisalidation flegdwbiob indicates donsecding\neddjuraisrfaatiped, frorhéhe
met hod co risin readin lgdef_ec managenment on/of f node

i nf or net18 fa%?‘%%“?ﬁﬁ‘&?‘?}a‘? ArefA2r def ect managenent i s perfornmed on

t he recor di ngadiglinemnaliy ilatedticfometion vn def @féct ARG B@ETMRIN updatedaiefdtt t he
| ead-in area or the | ead-out area, and which is used to update

i nf or neRRAYEBFNHNTofARAR; r‘@éﬁé?%@ﬂa“%em@t 5% g 1A £300KHRP @@?"H@t
managenent i nformation for nmanagenent of the defect for every

predet ermi ned operations; and reading data recorded in the data area
based on t hel6r ead hgetasoad @famrgéﬁefmtherrﬁbamHSIn@rwélngrfmlrrﬁmrﬂlag mapggement

The rmt F@H’n& onq' ?{'Lt'%i’lgf?pcfr |ryth | ark g{ n?énpgre%gg'ﬁin' rrlga Jgé? tlnyanggr%ﬁ%rﬁ%nloﬁ

i nformation on y upda manage
|nforrmhodmnformahdnheatdefepbmamggedefnéaftmod@.nagement area, if the read
def ect managenent on/off node information is a defect nanagenent on
node. 15. The nethod of claim 14, further conprising:

17. The method of claim 16, further comprising:

reading the finalization flag, which indicates the recording medium is finalized, from the
temporary defect management area; and
reading the finally updated information on the defect and the finally updated defect

management information from a defect management area of the recording medium.

18. An apparatus for recording and/or reproducing data with respect to a recording
medium, the apparatus comprising:

a recording/reading unit, which transfers the data with respect to the recording medium;
and

a control unit, which selects a defect management mode selectable between a defect
management on mode and a defect management off mode so that the selected defect
management mode indicates whether defect management is to be performed while data is
recorded in the recording medium, controls the recording/reading unit to record the data in the
recording medium while defect management is performed on the recording medium, if the

defect management on mode is selected, and controls the recording/reading unit to record the
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reading a finalization flag, which indicates the recording nmediumis
finalized, fromthe tenporary defect managenent area; and reading
the finally updated informati on on the defect and the finally updated
defect nmanagenent information froma defect nanagenent area of the
recording medium 16. The nmet hod of claim 13, further conprising
readi ng final recording managenent information fromthe tenporary

def ect nagenent area, .if the read, def ect age t. on/ of f e . .
ot o b heregorodReciogh W SWiR T PR e TS SRECt gt gp! Ritioda i
16, furdelgetedconprising: reading the finalization flag, which

i ndicates the recording nmediumis finalized, fromthe tenporary

def ect managenent area; and reading the finally updated information

on the def ey andpbh@pdhfRldr ¥atp dat@RrdeiRContrdRARFRIRMS thO QbR ON
froma defect managenent area of the recording nmedium 18. An

appar atmedifirgito theclsfait mgnagediest on spde adien e dkdech mainagemernt pémodpds selected,
i it i : .
i £ PSHES bR B8 LR RIS, RIS S b BT S 20000,

and a amnbratdd inmidata sves ohtheet@edisg mediafreto tthendata gearnt! copteds el ect abl e
bet ween a def ect, manageneni. on npde d a.defect managepent off e
S0 t natrePHENGErAnaI AR T BEE MRERAGERE DS ASER RHTEa o e Rer e
nanageritagemehOinfemMRIhl ARIBE thcldkd Bn Rhfier fdick®ePihe @dfecmbmRyement on
recordi ng nmedium controls the recordi ngtéreadl ng unit to record the

dat a i MMe%5en 3 EEHOMAY gefreldnanaogmencaras pElbe rerariEmedivmi s performed on
the recording nedium if the defect managenent on node is sel ected,
and controls the recording/reading unit to record the 29 data in the
recordi ng meddi umThetehparatudef eleim hS védgeairthe, copfroltunié fuidbeeantrtsribgjement

of f no .S ted. ) raft of .. i i

cont r o eeTpoReiEL e Btprl FolRBRRR S HEN RelfeTa BELIRK it the
manag e niafidct genarade indhe ataheed éf tetspamrmgeineath ofprotetermisedsadeeatioadits,
and duri the initialization, the control _unit assigns _.a spar rea
for redrade Hitese MerBimaBhindie tfetand istetdmassermon o uelphior gorec
medi um hanhdgemerABdsaha tdfpoird defiat mahsgehiddt infaRGaIdH iR G tBMgbAey ddtédt t O
record information on the assigned spare area and tenporary defect

manage rfe#AIEREBY 382 indhe Pradeterminge perétonniSdent i fi er i ndicating the
def ect managenent on

21. The apparatus of claim 20, wherein the cantrol unit further changes a size of the
spare area and controls the recording/reading unit to update the temporary defect management
information to include information on the changed size of the spare area and to record the

updated temporary defect management information in the temporary defect management area.

22. The apparatus of claim 20, wherein the cantrol unit further converts the defect

management on mode into the defect management off mode.

23. The apparatus of claim 22, wherein the control unit reinitializes the recording
medium to the defect management off mode and controls the recording/reading unit to record
the data in the recording medium without defect management after the conversion to the defect

management off mode.
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node, in a tenporary defect managenent area of the recording nmedi um
20. The apparatus of claim19, wherein the control unit further
controls the recording/reading unit to record a replacenent bl ock,
whi ch repl aces a defect block having the defect generated in the
data area, in the spare area in each of predeterm ned operation
units, and to update the infornation on the defect and the defect

managenent infor |onf r nagenment . as the te rary defect
Tanagenent {4 or QI gREeTS B AR oEre T B Rers Ul TR BT e

the pr a@eérarn@r@ﬁﬁhgawtaw@m Mﬂldbﬁtafe? ihdicatiey tAg a@féattm@nagfem@hmﬂrma&b in the
wherein the control unit further changes a size of the spare area

and con€MePery pefestsranpasngntasegipphiogrtard teg H?fﬁ!hf‘%feﬁtﬁﬁa’iaéﬁ'ﬂi@?td?f?rmat'on
def ect WBNALEATR md
size of the spaweu%éagggqgﬁftegﬁ?eag%?ﬁe%t#g&ab&ﬁgrﬁtgédt@%pdﬁeaértgﬁag ect
managendaa of the oecerdinomediimt he t enporary def ect nmanagenent area. 22.
The apparatus of claim 20, wherein the control unit further converts

t he defect nmnagenent on node into the defect managenent of f node.
23. The appamat usThefapphtuna? ELalrMVBe,rvﬂ'iernelh fre catndirudlt comirdls theireddrdiad/reading

ey

medi um ydfédt pHnagdehef tardir RAGesR ke @T‘rﬁp@rarﬁ BETe SR RGEMER riﬁf@rnﬁeﬁ@n Heiwg the
managenent off node. 30 24. The apparatus of claim 23, wherein the

cont r ol ingfy kPdatpd inlormatinaanghe defget andéﬂ@tﬁcamﬁgege@wi W&r@ﬁi'qn ofdhe teappPERry
an | den&éféd anh?&h@ﬁ%?é&n%hﬁs&ﬁé%@g@ﬁ%gﬁﬁﬁﬂé rébfof'dlﬁH)tidlb@ %rﬂﬁto fill with
terrporary managenent area and to record tenporary defect
rranagermrﬁdetemﬁlmdmta anemainiag avgesof ieni@mpgranpdiiec dndnagerenttaegepaiere yo data
def ect &ﬁg@t area in a defect managenent area of the recording
medi um € ‘apparatus of claim20, wherein the control unit
control s the recordl ng/reading unit to record a finalization flag

i ndi cating i zation of the recording nediumin the tenporary
def ect mana nt hgaBRaraus of glaty Elé’t"m?r?'%rrpor ary defect managenent

i nformation th@ebiel (it édh&olsfthé\@cbwarltgﬂ@é’d[@umﬂf)Qédm! {heatinbhRtdebe 6f the
and defect managenent information t he tenporar def ect managenent
ar ea i reacrding cnadivma anredniergringd operatior upiks ap@ g eeRriing menggement|
with Hﬁﬁﬂﬁ&%%ﬁﬁgmg% ﬁ'leq'e&%rﬂb B} e dﬁfa‘?l‘?‘agémééggw%ﬁf’@%?ﬁ%é(gqun?&tea of

managen”ent ar ea ré no data Wwas record he appar at us of
cl ai m 1iBe regosting medium when the defect management off mode is selected, and

the recording management information does not include defect management

information.

27. The apparatus of claim 26, wherein the control unit controls the recording/reading
unit to:

record a finalization flag, which indicates the recording medium is finalized, in the
temporary defect management area,

record recording management information finally updated in the temporary defect
management area in a disc management area provided in the recording medium, and

fill with predetermined data in a remaining area of the temporary defect management

area where no data was recorded.
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the control unit controls the recording/reading unit to record the
data in a data area of the recording nmediumin predeterm ned
operation units, and to update recordi ng managenent i nformation
according to the recording of the data in a tenporary defect
managenent area of the recordi ng nmedi um when t he defect nanagenent
of f node is selected, and the recor di ng managerrent i nformati on does
not incl ude gefect aratu

i ai m 26, wi el iy RCaarer Ot MRRLRLBR OR £ reorlB P HRR i e
uni t t cappaeees, dorapiidimal i zation flag, which indicates the recording
mediumis finalized, in the tenporary defect nanagenent area, record
recordi ng rraﬁéiﬂﬂ*r'ﬁﬁfeq ArGERIEP.ANIA IRad-Pyt argreanaseytively H'@a@@ﬁﬁ%#‘&r‘w‘ca'
def ect ,eg@faﬁg%gm}m area in a disc managenent area provided in the
recording medium and fill with predetermned data in a renaining
area of the alemporasy Jefeelineanagamprigeemion recarding tamperentiofognatipngas defect

d
b Fagh B0l A5 PRTNIE AL 5l hefgitii o

and/ or uci ng appa

area, dhd da‘ebteﬂré—temporar)edaafem nmeeagdmert kyeadieirgrig g lead infaeesomtleaddut area;
recordi ng nmedium a tenporary defect managenent area for recording
t enpor &Y i nformati on on a defect generated in the data area and

tenporary def @féct ihageRBittardd ¥oPrdEBildingTinkOihforMdtRE DAY défbct dnlifinal defect
defect, the tenporary defect managenment area being in the lead in

area orMAEgems0 '"@F'Bﬁ“on afdavhichdeflect managenment area for recording
final infor n‘ﬁ{el@é‘ﬂ W!aréé‘@rtﬁ@fe%@tou@&%gf' nal defect managenent

i nformati on and is inthe in area or the | ead-out area,
wher ei n t he whengio thertgmgefapcdefesi megeaementiiniéroratian inghe tempoary defepor ar y

Fegar di TG HERERt b HehBes APREn el TR HRRRIRER e ot BendBerpent e,
r ecognimedecthet atbwatied dyparadat ta recs)ghae lnee vEelstoediatns tdise racecied dn Mtya
T - WEberRo Fc whi e Ahapdnlis Sibrne e bbreriag Mt o 1

whether data is to be recorded without defect management.

29. The optical recording medium of claim 28, wherein, if the predetermined
information indicates to the apparatus that the recording medium is initialized to a defect
management on mode:

the medium further comprises a spare area for recording a replacement block that
replaces a defect block concerning a defect generated by the apparatus in the data area of the
recording medium in predetermined operation units is assigned by the apparatus to the data
area,

the defect management area is empty, and

the temporary defect management area enters a state where the information on the
defect and the defect management information for management of the defect is updated by the

apparatus in predetermined operation units.
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29. The optical recording nmediumof claim28, wherein, if the
predetermned information indicates to the apparatus that the
recording nmediumis initialized to a defect nanagenent on node: the
medi um further conprises a spare area for recording a replacenent

bl ock that replaces a defect block concerning a defect generated by
the apparatus in the data area of the recording nmediumin

predetermn operatian units is assigned t he .appar.atus, to the
ata aron, the depeeiCasine hediiad Spin 2 wnsred i Fire S5k Sepd frpa of
def ect thene@ediRinecdileds ERArRes b tisd Afparatdieird thé Rcorfirgy hEdila s Rinhitfaligad,
defect and the defect managenent information for managenment of the

def ect NOMBPKNA Sneedsiza BHAR §P3re 297 I FsgEied DYl aPRSFrRINtiR oSy

32 30. JdiectaRinhgéthenterey di ng medi um of claim 29, wherein, if a size
of the spare area of the recording nediumis changed by the

apparatus and the recording nediumis reinitialized, information on

a_changed sige Olrre RS AR iRkt FERAIZE thedilSr ARRRLBINRneE. | Ne
t enporary ef ect’ managenen ea. 31. e~ optical’ recordrng nedi um
of cl ai infoRBationtiediedtes toithe diymratuethat e nesveding mediomna teidinalized iocadefectt o

t he apparat us t t he .recordi ng,. nedi ym | einitialized to, a defect
mnagon BRRGen ot HGT TiED e Ieg! FrEdRIRaL ot RaHS s dReTtoOpy
mode i Sthe @Emrd@d iMhe térigoravy Ridfeat Manademdneared BRA IR t¥mPeiaRLdeféR NRBAGRNEN
area and the tenporary defect nmanagenent information that was

fi nal | yinigpaaticadhatvasiisaliyetpsatesiy thedemperapydeie Menpoaun e are is icorded &y
by thepnaRPad AL $h thB dbfRet ,qg,ﬁ;g(‘em]etﬁpmg_enent area. 32. The opti cal

recordi ng medi um of claim 29, erein, when the recording nmedium is
finalized, a finalization flag, which indicates the recordi ng nmedi um

is finalize is ' Dy ; r f enent,. ar .
t enporary dg%zéct f#&%ﬁé‘g‘*ﬁgﬁﬁt" P‘i”?# rgrg%%ﬁ}}gglaﬁ %%ZI f%'ﬁ’e%rﬁg‘g%%;ﬂ'ldfﬁen?gdmm
t enpor ais Yinalieéd i finabizatige fay) twhichdadicstes the oeabeding metlinm isl @halizéd, narsegelee i

ar ea, n redetermned data fills in a renmnining area of the

Fenpor 4PS (RIHeGY CHARHR TSRt €™ GaPE A MR B CUTaaion S22 The
opt i cal ret@a6d M theteiidraHidefecithandgerdnt 38 sbtbrdéd inttheddfe @ HeirRbEMBRGrea,
information indicates to the apparatus that the recording nediumis

i ni ti al 3NEiedderminedgiatalls in AysiBgBing Areadt thefsmecrannidelod maragemeni g&fe nt
area i syRIPhY daldvdshecdrggpor ary def ect

33. The optical recording medium of claim 28, wherein, if the predetermined
information indicates to the apparatus that the recording medium is initialized to the defect
management off mode, the defect management area is empty and the temporary defect
management area enters a state where recording management information according to the
recording of the data in the data area is updated by the apparatus in predetermined operation

units.
34. A computer readable recording medium encoded with processing instructions for

implementing a method of recording data on a recording medium performed by a computer, the

method comprising:
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managenent area enters a state where recordi ng managenent information

according to the recording of the data in the data area is updated

by the apparatus in predeterm ned operation units. 34. A conputer

readabl e recordi ng nmedi um encoded with processing instructions for

i npl ementing a nethod of recording data on a recordi ng nedi um

perfornmed by a conputer, the nethod conprising 33 selecting a

def ect managepent as one of, a efec nt_on

of ect managElie B PreAgtBamaLt st il & (Rt RapadrEBL o mode and a

nanagen@fdct hankgeniéht BEMde BB Gs tOMdichR wiRskr dbfRet mBkigeent i€ &0bél béttbrinbe

data in the recordi ng nmedi um whi |l e def ect managenent is perfornmed on

the recWyBe FRECHE UKV t he defect nanagement on node i s sel ected:;

and 1 ecor di edifig ! dad f thd\RbRfHbdign IRHE UEReUt hARIgbmER € hrformed on
e e Is se

managenent , if_ t efect nmanagerent of ecte
conput ehe resauiiiig mediepoif thertgfatt hianagesrand de thode isselactadkard ng

st Gt Ol Hing WIRLEIRIAL Aoy S O9 Ghnd FRERTHALARHALR riRsgudsd

on a recordi ng fre

| ead- ouhwamemennﬁaeo&ibeebwearranged as perforned by a conputer, the
met hod conprising: reading defect managenent on/off node information
where the node indicates whether defect managenent has been

perforned orgst he A @EuUHr AehdaBRI reeBraiRg mdarheHcoded Wit proBBRAHGARRIAIGOM For
not performed, froma tenporary defect managenent area provided in

the | é@a@mn&m%emthoe%rqpéemmwetdaé?rreeord%orae rQQS’qu'Eﬂj@?@Ui"rﬁa&”ﬁt@t’?%'"
on a deécr rga?é'%gt% é I@a& Bﬁt ag @on Flﬂ@e@ g@ ES?QE:omputer the
ver pr e

i nfor rratl on management of t ect term ned
oper at irogthod eanaprise@di ng dat a recor ded in the data area based on the

o e PRI AR R R 38 e B Rl et
det ect idefect niaoageniénd had beenspetiofraed omrtheageinging matide sellveadtiadldefdoet ween

a defect managenent on _node,. in which defect nmanagenent |s orned
to rrana{lj%‘a@@f“@g So'??‘Pﬁ‘é"m\e@cfé?fﬂPﬁ%‘“ﬂ%’ﬁt’m{??ecéﬂ‘&"%geg’ﬁnéétea %@

of f  NDAgad-inradhbraRe REHRGE ardBNACRTB Nbd4t8 inféHnati®ebh QUERE: dé?lefmétﬁiﬂf%he data
defects on the recording nediunm and
area and defect management information for management of the defect for every predetermined
operations; and
reading data recorded in the data area based on the read defect management onfoff

mode information.

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

detecting information for 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 fo manage defects on the recording medium; and

transferring the data with respect to the recording medium according to the selected

defect management mode.
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transferring the data with respect to the recordi ng nedi um accordi ng
to the selected defect managenent node. 34 37. The nethod of claim
36, wherein the detecting the information conprises receiving

i nformation through an input device to determ ne the sel ected defect
managenent node. 38. The nethod of claim 36, wherein the detecting

the information conprises receiving information from an apparatus

which is toperfaamthe transfer. to determ.ne the . sel ected def ect
managenent _de. 13 Metnd SRARIBAC oY R R SRec R dR R T RENEPERGIS 1 ng
t he datracaa_ﬁ?rnrmatidretﬁﬁfugh g indub8e\i t8 deRRfink iR sBRIRRICHStt Fri@Bgement
conpri ses the detected information is the defect nmanagenent on

node, r@%d?r-di ng the data using the defect nmanagenent to manage the
defects occurring during the recording the data. 40. The net hod of
claim 36, wherein the transferring the data conprises recording the
data, and t 8. netThednetid dfelairg Shpwhareis the detediipg thetinfotraationcboprisasi on

dof ect "RRr e mETRARG TR by BbowdRS Gy B Sieblh s Bl s Pt o
r ecor disefpctdaaietat manddemetihemoaet hod of claim 36, wherein: the

transferring the data conprises recording the data according to the
sel ected defect nmanagenent node, the sel ected defect managenent node

is one of tiye. defreindiRiBGRERNE6 ORhdrBif thethsidrite HE HSalcoRPASESaEing
of f node, and the nethod further conprises, after the recording the

data, dBe ety haaeod fadies compasesgéiesetasipgdniammation dethedetect he

ot her p@ﬁ%& qﬁ?%
of f node, agfﬁrgbﬁfoannlgﬁéeér?ﬁcﬁg a dlgﬁaf)%l% Jﬂ?ﬁ&g@t%rﬁ&ﬁg@%S%agggg?%ﬁe :
anot herocdesfiag turingethecreoating thedeta. 42. The et hod of clai m 41, wherein:
35 the recording nmediumincludes a tenporary defect managenent area
in which the tenporary defect information and tenporary defect

managenent i40f or Makimthddost clasen 39 Wigeréih éhe transferring the data comprises recording
the data, and the method further comprises, if the detected information is the defect
management off mode, recording the data without the defect management to manage the

defects occurring during the recording the data.

41, The method of claim 38, wherein:
the transferring the data comprises recording the data according {o the selected defect
management mode,
the selected defect management mode is one of the defect management on mode and
the defect management off mode, and
the method further comprises, after the recording the data,
detecting another defect management mode which selects the other one of the
defect management on mode and the defect management off mode, and
transferring additional data according to the detected another defect

management mode.

42, The method of claim 41, wherein:
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defects prior to finalization of the recording nedium and a final

def ect managenent area which includes the tenporary defect
informati on and the tenporary defect nmanagenent information recorded
during finalization of the recording nmedium and the nethod further
conprises, after the recording the data and if the detected another
def ect managenent node is the defect managenent off node, recording

the t def dth def ect t
i nf or mat i on (1PN BRI B AT 2 PHPYAY Lo edeater A BRER T oor oa

prior tempblaRaddidatnf@halibn hietehorirdl i & ctRsHag 8 emtitfofm@aion fritgarfagink the
data in areas _of the final defect nmanagenent area other than the

area i rASRRAICRIYY fRfinadspion &f ledesasding medmrand aAnalsigfach@anagpmanaarpa which
def ect jFBNARYERERMpotd AERBLHBMATR ah8 4R ERHoraRPdefect management information

recorded during finalization of the recording medium, and
the method further comprises, after the recording the data and if the detected another

defect management mode is the defect management off mode,

recording the temporary defect information and the temporary defect
management information for the recorded data in the final defect management area prior to
finalization of the recording medium, and

recording fill data in areas of the final defect management area other than the
area in which the temporary defect information and the temporary defect management

information are recorded.
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