1 Description METHOD OF RECORDI NG ANDY OR REPRODUCI NG TEMPORARY
DEFECT LI ST, RECORDI NG AND/ OR RE PRODUCI NG APPARATUS, AND WRI TE- ONCE
RECORDI NG MEDI UM Techni cal Field [1] Thespresent invention relates to
a wite-once recording nedium and nore par- ticularly, to a nethod
of recording a tenporary defect list on a wite-once recording

medi um a nmethod of reproducing the tenporary defect |ist, an

apparatus for recording and/or r§peQ httphhe tenporary defect
list, and the wite-once recording magrm Background Art [2] Defect
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and that using a slipping rggﬁmimmm%idﬁear r epl acenent
method is the replacenment of a data %@(ﬁll‘%ﬁr%‘l aigdef ect is generated
with a spare area of the data area where a defect is not generated.
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DVD- RAM RW (di ghd/8} rephisalgd the't d)%l‘arf/ a&g@trﬁsﬁ%ﬁ@ iR wiilBREYeb Stk hRBh&) -
on which data can be re-recorde al ] ow recordi ng by” random
access. [5] Recently, several soluti @ﬁ‘é: g’éﬂ)@‘%eéﬁ considered to

perform def ect mapEsaIRMheemkht Hﬁoﬁeéjf‘ét:@rd[n%%fadbvﬂg:h@iﬁgﬂ&h réc%ﬁfe@qyé:loe&on
apparatus in a write-once recordi ng nedium in _which data cannot be

el i mi nated or &fassardgecreding “@8{% qedechisi geperated] 3 pagthyrdeqatinm Abige repiding

for write-once ne@ifl fhehdh&BAth Barkdi RlrepioBR3H nbRRIRCABRBY pivbdting RQW1HS
described in detail. A data recording and/or repfoducing apparat us

that receives é‘(a‘ﬁg‘épy@‘ﬁtﬁ&neﬁ@&fﬁrqﬂﬁg‘i nd and user data from a host

records tBp user @advantindllEdefebEhatddehent ihkiTiedifo ddted: haf ?é{ﬂérﬁﬁsmga
units. After the dat:i\ recor di ng and/or re- ﬁrodum ng apparatu

performs a ver A SERCPMERG methedand thatysing jpsiippipg replacement methada Thgglinear

replacement method is the replacement of a data area where a defect is generated with

a spare area of the data area where a defect is not generated. The slipping replacement
method is not using the data area where the defect is generated, and skipping to and
using a next data area where no defect is generated.

[4] The linear replacement and slipping replacement methods have been mainly
applied to discs, such as DVD-RAM/RW (digital versatile disk-random access
memory/rewritable), on which data can be re-recorded and which allow recording by
random access.

{5] Recently, several solutions have been considered to perform defect management
using a data recording and/or reproducing apparatus in a write-once recording medijum
in which data cannot be eliminated or erased once the data is written,

[6] Defect management for write-once recording media using linear replacement will
now be described in detail. A data recording and/or reproducing apparatus that
receives a user data recording command and user data from a host records the user data
in cluster units, which are data recording units. After the data recording and/or re-

producing apparatus performs a verify-after-write operation, if a defect is generated in




2 a cluster of a user data area where the user data is recorded, the
data recordi ng and/ or reproduci ng apparatus records the user data in
a spare area included in a data area. [7% During a predetermned tine
interval when data is being recorded, or after conpletion of single
data recording, the data recordi ng and/ or reproduci ng apparat us
creates a tenporary defect list (hereinafter referred to as a TDFL)
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TDFL is recorded.

[9] When the write-once recording medium is loaded into the data recording and/or re-

producing apparatus for the purpose of reproducing the user data, the data recording
and/or reproducing apparatus first accesses the TDMA, obtains the pointer information
indicating the location where the updated TDFL is recorded, and obtains the updated
TDFL. The data recording and/or reproducing apparatus can then reproduce the user
data without error by referring to the updated TDFL.

[10] As described above, since the TDFL is critical information for user data re-
production, the TDFL should be recorded with high reliability. Thus, during the
recording of the TDFL, the verify-after-write operation is performed in the same way
as during the recording of user data. Therefore, if a defective cluster is generated, data

recorded in the defective cluster is rewritten in another cluster of the TDMA..



as during the recording of user data. Therefore, if a defective
cluster is generated, data recorded in the defective cluster is
rewitten in another cluster of the TDM4 3 [11] According to the
related art, if the size of a TDFL corresponds to at |east two
clusters and the TDFL is recorded in at |least two clusters, the
verify-after-wite operation is performed and the TDFL is rewitten
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particular, a verify-after-write process is performed during recording of the TDFL and

the TDFL is rewritten in another cluster if a defective cluster is generated. Thus, the
TDFL can be recorded with high reliability. Here, when a defect is generated during
recording of the TDFL, data recorded in a defective cluster is rewritten in a re-
placement cluster instead of re-recording the entire TDFL, the pointer information
indicating the locations of the clusters where the TDFL is recorded normally is
included in the TDDS, and the TDDS is recorded in the TDMA. Thus, the space for
the TDMA is not used up quickly.
Description of Drawings

[16] FIG. 1 illustrates the structure of a write-once recording medium according to an
embodiment of the present invention;

[17] HG. 2 is a block diagram of a data recording and/or reproducing apparatus
according to an embodiment of the present invention;

[18] HG. 3 is a flowchart illustrating a method of recording a TDFL according to an

embodiment of the present invention;



[17] FIG 2 is a block diagram of a data recording and/ or reproducing
apparatus according to an enbodi nent of the present invention; [18]
FIG 3 is a flowhart illustrating a netjod of recording a TDFL
according to an enbodi nent of the present invention; 4 [19] FIG 4
is a diagramfor explaining in detail the creation of the TDFL
according to a verify-after-wite process; [20] FIG 5 illustrates

an exenplla®ly TDFLEIG] 2i]a diégeamGor exphuirdhgiyrdemilfthe creat@naif terDEL according to a
verify-after-TDEL.recordin %%ocess according to an enbodi nent of
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[28] According to an aspect ofa present inventlon
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[26] Additional aspects and/or advantages of the invention will be set forth in part in the

description which follows and, in part, will be obvious from the description, or may be
learned by practice of the invention.

[27] In accordance with an aspect of the present invention, the temporary defect list
includes location information of a defective cluster and location information of a re-
placement cluster for replacement of the defective cluster.

[28] According to an aspedt of the present inverition, the pointer information includes
location information of the other cluster instead of the defective cluster.

[29] According to an aspect of the present invention, the pointer information is included
in a temporary disc definition structure. The temporary defect list and the temporary
disc definition structure may be recorded in a temporary disc management area
provided on the write-once recording medium.

[30] According to another aspect of the present invention, there is provided an
apparatus for recording and/or reproducing data, the apparatus inchuding a recording/

reading unit, which records data on or reads data from a write-once recording medium;



in a tenporary disc definition structure. The tenporary defect |ist:
and the tenporary disc definition structure may be recorded in a
tenporary di sc managenent area provided on the wite-once recording
medi um [30] According to another aspect of the present invention,
there is provided an apparatus for recording and/ or reproducing
data, the apparatus including a recording/ reading unit, which
records data oandicsm@iinifaitic copivl (W et @diapeedi@amitdd ft@oﬂ&demmra@
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from t he [3uli t e- orfosondagde dneithenmsplictiof thapd:sezﬁms@umglewtls beagled ameethod of

Cemporary def cbter ety GO scbRba ol a POt AR L BRdhRgy Al

tenporary def ect ) I nf'orma
Accordi ng to amanagement, thie mdteodpineluding oli’tammugtpomﬁqr mﬂomup@nmmmatmg a location

the tempor ary. dreor 7 gpre ARl ot e ol AREhrhef IS B gno
t he present i nyesassingrat leasi@np glusierwhem thertamporary defiedt bisttierccorded and reading
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[36] According to an aspect of the present invention, the pointer information indicates a
location of the at least one cluster where the temporary defect list is recorded.

[37] According to an aspect of the present invention, the pointer information indicates
the location of each of the at least one cluster.

[38] During recording of the temporary defect list, according to an aspect of the present
invention, if a defect is generated in the at least one cluster and data is recorded in
another cluster, the pointer information may include location information of the other
cluster instead of the defective cluster.

[39] In accordance with an aspect of the present invention, the temporary defect list
includes location information of a defective cluster and location information of a re-

placement cluster for replacement of the defective cluster.



the | ocation of each of the at |east one cluster. [38] During
recording of the tenporary defect list, according to an aspect of the
present invention, if a defect is genergated in the at |east one
cluster and data is recorded in another cluster, the pointer
information may include |ocation information of the other cluster

i nstead of the defective cluster. [39] In accordance with an aspect
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[44] In accordagsqf;i}{\gtéajad?% Gte OfistkN€ Present invention, the
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tenporary di sc managenent area provided on the wite-once recording
medi um included 1n a temporary disc definition structure. The temporary defect list and the

temporary disc definition structure may be recorded in a temporary disc management
area provided on the write-once recording medium.

[46] According to another embodiment of the present invention, there is provided a
write-once recording mediun including at least one user data area for recording user
data; at least one spare area for replacement when a defect is generated in the user data
area; and at least one temporary disc management area for recording a temporary
defect list for defect management and pointer information indicating a location of at
least one cluster in which the temporary defect list is recorded.

[47] In accordance with an aspect of the present invention, the temporary defect list
includes location information of a defective cluster of the user data area where a defect
is generated and location information of a replacement cluster of the spare area for re-

placement of the defective cluster.



[ 46] According to another enbodi ment of the present invention, there
is provided a wite-once recording nediumincluding at |east one
user data area for recording user data;;at |east one spare area for
repl acenent when a defect is generated in the user data area; and at
| east one tenporary di sc managenent area for recording a tenporary
defect list for defect managenment and pointer information indicating
a | ocati g#8lof at Inlaeasdanoeeith hnadpect of thereseht invantibemidlealie/teth@braot defect
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tenporary di sca'%%nﬁgg LR ea, if a defect is generated in the at
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| nvention [49] Eﬁfe%%gr | debor ROMY: DR DRAE S@B to th Timents are

enbodi nent s of t rese Irnventron, — exanp Oqry
illustrated i ndttdqeb@jdlﬂmuamyp]la'gl thle amangmvemrlmmfefnﬂgao thedfgaresnce

numer al S (ggﬂf er t q‘—‘Ié hFll lukl%a%esethg EEE.BEU?E B J &H%r}ﬂlt'dé rec&%i%lgrrﬁr? lgﬂll I:ITSIPHCCOI' I}% to

descri be el ow to exp esent I nven erring to
figures. [50] ﬁl@lqulmbmtuﬁmeanwnttlheermbn dﬁ‘&uwaemhceaevmdmgmdnm 100 shown

di d 0
nventi on. | The 't SRAREGhE Roldhe B iEAERRA B arddF B BRE Mg g g
single recordi ¢ ake@yer including a lead-in area, a data area, and a
| ead- i
(e 1), 2 o bl teltchifer eéﬂﬁhig%i%ﬁ%ﬁ ek BT IR B B e thren
managenent ar eEPXIAOW primanytemporgwy sqm@mg@w areg (EBMAdn@IWatemomheon test

information arga, %Eﬁlaﬁf@é/ hg@l%a]gl)fé a#egg{eqﬁgﬂgﬁj fifthe Qaa RRRLCa ﬁzra%aaréa P08 2

spare area 2 for replacenent i've sters genefate
user data ar eaSPa arex? fndegcempmef defegtivieiugiere eengeated inraerala@ area, a

provided. In t&%oﬁc&?}drﬁ%? aaﬁ&@xel%elddﬁeparemgggﬁﬂ%m h aéo&t%ég 2yRad

a di sc managenent area 4) are provid 52 A
tenporary di scmaesgerentaser S(ONMAtdipand 7 ¢ise eppagpment areafde(ONGY 49 areaasoxaded

$$§) ar gspjecor dedthRr bhe a R BREY dROMBriRRGh LRRNEGLRIAEY: (LEMA (Th&
TDDS) are recorded in the primary TDMA and the secondary TDMA, The TDDS
includes recordable location information of the write condition test area, write
protection information, and location and/or size information of the spare areas 1 and 2
assigned to the data area. In particular, in an aspect of this embodiment, the TDDS
includes pointer information indicaling the location of the TDFL. The TDDS and the
pointer information indicating the location of the TDFL will be described in detail
later.

[53] The TDEL and the TDDS are first recorded in the primary TDMA. After the
primary TDMA is totally exhausted, the TDFL and the TDDS are recorded in the
secondary TDMA. The secondary TDMA included in the data area may or may not be
assigned according to a user command or a command from a data recording and/or re-
producing apparatus, so as to enable a user or a manufacturer of the data recording

and/or reprodicing apparatus to more effectively use the write-once recording



i ncludes recordable location information of the wite condition test
area, wite protection information, and |ocation and/or size
information of the spare areas 1 and 2 gqssigned to the data area. In
particular, in an aspect of this enbodinent, the TDDS i ncl udes

poi nter information indicating the |ocation of the TDFL. The TDDS and
the pointer information indicating the |location of the TDFL w Il be
described in deteaiuhl | ater. [53] The TDFL and the TDDS are first
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anount of data i % Qﬁ area
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reproducil¥y apparlabter wordpriefae érchvaite ancerorrding gledrum H)frie flodizedthe TDFL
process aft er aﬁ &e‘ﬁ“pﬁsear% téae:ﬁfarg dJPekd TR e%ﬁiﬂo %9%9‘?.?01?&?9 ording
i ncreases. hi's an problens, e tonce The
TDDS and the Tmemualrlé)0|mf1nedngd;eman{naﬂil upcrmtaﬁtTIéIfL mHQDSta@fI@ccEd¢ma

wite-once rec i i
are updated an fgéetg%trgﬁ_g‘) % ﬁgc‘?ﬁ}kh&%% (Pﬂ% J&E}%fnt@%ﬁr\&é%?r%
medi um 100 is #i xﬁhmbﬂe‘@lcordmamengﬁmﬂg&ﬂdad?é@imalaifﬂDESDSﬂurﬂMAS1
ded t
EEE g; ed as eao%ﬂ&%ﬁqwgsme-sﬁc cﬁﬁ&ﬁg%e%ﬂldé%%h pée gegpdgméehﬁy%&e YWfratus for

meani ngf ul updméahm&rmdalﬂws jum }l@e DMAs 1 through 4 t he

wite- oNg&s) recorqqdjgzag% a‘ﬁ%a@f‘% chfcﬁ?ﬁkU&l%r éab %P lﬂggﬁm for

reproducing a rew|l m 100 HG™ 2 I's agr am of
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unit 2, and a memory 3. A write-once recording medium 100 has the same structure as
the write-once recording medium having the single recording layer shown in HG. 1.

[57] The recording/reading unit 1 records data on and/or reproduces data from the
write-once recording mediun 100 according to control by the control unit 2. During
data recording, to verify recorded data, the recorded data is read out.

[58] The control unit 2 controls overall operation of the data recording and/or re-
producing apparatus. Also, as data is recorded on and/or reproduced from the write-
once recording medium 100, the control unit 2 creates an updated TDFL, records the
updated TDFL on the write-once recording medium 100, and records a TDDS
containing pointer information indicating the location of the updated TDFL in the
TDMA, thereby performing defect management. While not required, it is understood
that the control unit 2 may be a general or special purpose computer.

[59] The updated TDFL and TDDS that are read out from the write-once recording



recordi ng and/ or reproduci ng apparatus includes a recordi ng/reading
unit 1, a control wunit 2, and a nmenory 3. A wite-once recording

medi um 100 has the sanme structure as the wite-once recording nedium
having the single recording |ayer shown in HG 1. [57] The
recording/reading unit 1 records data on and/or reproduces data from
the wite-once recording nedium 100 according to control by the
control wunit 2meﬂhmmgarejﬂbzadﬁ:ememhmgy 3 twten theivirite-oReaecteding afediunt 100 is
recorded data is.rea
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recorded, def egly d‘;ﬁg}%g%tapﬁgrﬁmgg{for mﬂnnowt hee%gg{l])técﬁ%lreaﬂonto

creates a new upda udi ng Y'6ca |bn ron of new
def ective cl uskEl€r. 8. and | ocation information of repl acenent cl ust ers

correspondi.-ng to Ut els, the L red i.n
menory 3%:ll recor éﬁi @ IE%\@&’%U%% tlﬁe ?Cordm Dtrieg?r sacﬁ%ﬁdln 0 i
i nformation mctnbca:hmmgofthv@resmtaJM@MOMere t he updated TDFL is

recordediid the Tt ARy TR IO Bhel AROHL A83eT B B EIopyy
present i nvent loaded inteithirdats rqgterdﬁmg andfbr lnﬁgprcbduengi apparatiesc mﬁtbﬁlingionammrfnrmed
reproduci ng ap in WM j ' .
relation to FI %\%@%qu%nﬂ%&wﬁ%e%@%hkﬁgﬁ ﬁogﬁﬁgﬁfg%@%gh% ﬁoél trol unit 2
met hod of recorediisige vpdatefDRDNa eedT BDAGrae thenvrite ahesdienading ofedivhel 00 and
present invent t. i.n:HG 3, when the
write-once rec% fﬁ%(i%idmﬁr#%%h)m lPﬁg’ﬁeg (?rgt% the data recording
and/ or r & oduci Aderspler duser dafarsing iaabdrdatairenording panhendnse inpuhtodha) erite-
to use the W“&xf‘ce? ?chﬁ &Qﬂﬂgxat egFo‘i’dDélé ﬁ%tsﬂcﬂ/nﬁ)rtﬁhedon NS0 2 JeBétds the

control unit 2 re TODDS’from t he wite-once
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3. [63] Ther ea;%] rfdfrms hfveﬁ'@ea[fte%h@e SHafhidn B Rif fleFedoRfc@lddiaNg cOMMaNd
are i nput to the wit
Dunng a predetermined time interval when data is being recorded, or after

completion of single data recording, t he data recording and/or reproducing apparatus
creates a new updated TDFL containing location information of new defective clusters
and location information of replacement clusters corresponding to the new defective
clusters, records the updated TDFL in the TDMA, and records the TDDS inchding the
pointer information indicating the location where the updated TDFL is recorded in the
TDMA.

[65] HG. 4 is a diagram for explaining in detail the creation of the TDFL according to a
verity-after-write process. Here, data is processed in units of either sectors or clusters.
A sector is the smallest unit of data that can be managed by a file system of a computer
or an application program. A cluster is the smallest unit of data that can be physically
recorded on a disc at a time. In general, at least one sector constitutes a cluster.

[66] A sector is subdivided into a physical sector and a logical sector. The physical



once recordi ng nmedium 100 froma host (not shown), the control unit 2
records the user data on the wite-once recording medium 100 in
predeterm ned units and performs a veriyfy-after-wite operation to
verify the recorded data. [64] During a predeterm ned tine interval
when data is being recorded, or after conpletion of single data
recording, t he data recording and/ or reproduci ng apparatus creates
a new updat ed Jdokdr icosase of ndjsd what dam conéspoititd nhddecoew reeiéwt Axe
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data, and finds ‘oca a usi ng
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to which PSNs are sequent y assi are assi
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the user data are wher e ects are res . '
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' area @ and verifies if the user data is recorded normally or if a defect is generated. X a

cluster where a defect is generated is found, the cluster is identified as a defective
cluster and is designated as a defeclive area, i.e., a defect #1, as shown in HG. 4.

[71] Also, the data recording and/or reproducing apparatus rewrites the user data
recorded in the defect #1, in the spare arca B. A part of the spare area B where the user
data is rewritten is designated as a replacement #1, Next, after recording the user data
in the unit area @ , the data recording and/or reproducing apparatus returns to the start
of the unit area @ and verifies if the user data is recorded normally or if a defect is
generated. I at least one cluster where a defect is generated is found, the at least one
cluster is designated as a defect #2. In the same manner as above, a replacement #2

corresponding to the defect #2 is designated. Also, in the unit area @ , a defective area,



[69] The user data is recorded in the user data area A according to a
continuous recording node or a randomrecording node. In the
continuous recording node, the wuser data is sequentially and
continuously recorded. In the randomrecordi ng node, the user data
is not necessarily continuously recorded, but is recorded at random
through 7(c) indicate unit areas in which a verify-after-wite
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[ 73] When the wite-once reco agaln
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#1. [74] In other wor e reco I ng operation ver| cat
after recordi n@m(ﬁmhngnent the Iocatlons of the defective clusters or replacement clusters are

indicated using PSNs of respective first sectors of the defective clusters or replacement
clusters. However, the locations of the defective clusters or replacement clusters may
be indicated using PSNs of respective last sectors of the defective clusters or re-
placement clusters, or using indices indicating the defective clusters or replacement
clusters according to aspects of the invention. '

[76] Referring back to HG. 3, once the TDFL is created as described above, the control
unit 2 records the created TDFL in at least one cluster of the TDMA and verifies the
recorded TDFL{operation S510). As a result of the verification, if a defective cluster is
generated among clusters where the TDFL is recorded, the control unit 2 rewrites data

recorded in the defective cluster, in another cluster of the TDMA (operation S530).



user data is perfornmed fromunit area (r) through (c) , and thus,
defects #4 and #5 and correspondi ng replacenments #4 and #5 are
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cl uster of theséebhdclasier 238ris favwestet rea clnﬂmtﬁ’?dmdxt‘lfﬁ)lﬂle(tbpéc]attenZﬁOSBftmO)/er—
As a result of, Sor}’é?{nhf'“ 1f1t1(szo?tgr%](;]1§edt¢% Con %ﬁl%t%enteraga%”ﬁhl%t ed

anong cl uster s]l Where
rewites data chlsienﬂﬂlecbcondmghﬁ tikeTREL iisterndhated &, poimeraniorihationdhdisdtiep

f the TDVA S '
Veri fy-after - TOERoEER e ks i b BEURAE T Recbipea IO BRRIERR YR fhopg
view for expl aanrd uhg T@@S Iisyecafcteérm TEAIDMAcHt ﬂilsngnfa@wmodtitﬂgnfoonamn inchdes
embodi ment - of Pﬂﬁtepsr e B@Jm}o%fs‘ of fig V\%?thiu% %Q?hééﬂﬁ%luster 230 where

enbodi nent of resent 1 nventl on, ose sIzeis
to that of a phw ddbq:ts yregenahiad e iniial reedingeuditre lacarionif tltertélS@nWQ e

TDFL i s recor([j)ﬁ(%tgggc%]s%gd Jdvfa's&%ndhl? Heferring to FIG 6, the

size of the T ree c usters Irncluding a first cluster 210, a
second cll®dt er 230G. aisa view Fireypleinugt verily2&er- T eberdinBRLcdrding ecanother!

inthe three Elln i gﬁt A8 Proeh: ﬁ\ﬁﬁéﬂﬂfoh e.gc f%ﬁngato'ﬂ?eséﬁlo&rn Qbbb i fent ci_tl' the

verificati on, etermne ect gener ated I'n
second cl uster plzcs@ltmwn@tmf@E@Fuh@ea@a@afmwum The ThEL istesonded in a first

cluster 230 'Scllix&lé‘ﬁltota%ﬂ died v%nﬁ!e&‘%s%rreﬁﬂt%f’ﬂ?é%nhga&dﬁeuEJHe‘EéiimﬁJeH (ji‘?ﬁ

250. After ver- i1fication of [ ust er term ne
that a def ect ﬁ@feﬁo:t H@éﬁ@f’é@‘é@ thﬁflt'Shelusten u@t Ehe "QDEL 1&1@@@@@1 ing setonghe

TDFL is term n@lh?cgr ?jﬁbddnﬁ ‘ﬂie‘ﬂt\@ﬁﬂétﬂ f&ra%édlm tﬁer\%hﬁ@étidﬁgﬁ is determined that a

defect is generated in the second cluster 330. Thus, the TDFL recorded in the second
cluster 330 is rewritten in a cluster 350 next to the defective second cluster 330. After
verification of the cluster 350, if it is determined that a defect is not generated in the
cluster 350, a TOFL is recorded in a third cluster 370 and verified. After verification of
the third cluster 370, if it is determined that a defect is not generated, recording of the
TDFL is terminated, and pointer information indicating the locations of the clusters
where the TDFL is recorded is included in the TDDS, and the TDDS is recorded in the
TDMA. As in the embodiment of HG. 6, the pointer information includes pointers
indicating the locations of the first cluster 310 and the third cluster 370 where no
defects are generated during initial recording, and the location of the cluster 350 that

replaces the defective second cluster 330.



the locations of the clusters in which the TDFL is recorded is
included in the TDDS and the TDDS is recorded in the TDVA. At this
time, the pointer information includes ¢pointers indicating the

| ocations of the first cluster 210 and the third cluster 250 where
no defects are generated during initial recording, and the | ocation
of the cluster 270 that replaces the defective second cluster 230.
[80] FIG[8I] is a F\Vﬂ}eﬁmllbstrates)qxbmplai"mnmafMfoymatﬁdrﬁndﬁﬂﬁlg ﬂi@lboa{tﬂinmj the
according to a resen

i Accar di,n
B e Pown oBEL eI RS b TEBbcs OF we HfecPli SR icgh e o ingyB506g o
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then verified. As r esul eter ned th
el oet 1 o bttt reb it LR R ibrers o teBrrig e e B et T
recorded |n a femetich shown &ii HG. 83Mhdaindiotdimns vithe kichdtersAan &e seeaul t of
the verifigati on, it dtermnedt at a. d ener tedl
oeond cIBATer 3 dp s b il S o pofhies OF 8 TDP Lo G ATt e b flpd HBm
330 is rewittém k)rhaaacsizasf ébyBH A\ lme xite ptommrhﬂfodﬂﬁtﬂmtxs inelvdatianke TDDS. In
cluster 330. Af erlf of t he.

Cetor o nod i naphEl wprfE nd HoBR a8 b BSinf b FlauR ojdaing tugifearion gfgpe

is recorded i nTE)FLhmfaimah«m;mea reaamabia tbcadbon d¢fiaaerite Abtdtion/esti afdac etiteon

of the third 7 et A efect s N
generated, ecgllo cf% 18‘1{ n? atlblg .fb&tocgtl aélrﬁfr%m%gg mé%rﬂ%‘nlaégg? ;fﬁ%ger arbd asg'l(é}led to
information i ndduameag the | ocations of the clusters where the TDFL

oot e TRLARE DSl e b T HRSel o ARG okl
[ ngl uges poi gt ei;rthe TDREL thetTDARS sHoeld abmbcm@orﬂedtaﬁa the¢ TBFLG$ westrded. 310
it ol {odor di na Gkt B £ mel R AR BIBEREL BR kBB e
the defective $BEbntie NI tcan bgs@orded with Bigh reliability by ipbrfietieg ds verify-
exenpl ary poi nigl o} i ?ﬁé@ dn%ﬁgrﬂ%‘ﬁfe?@c%}d}gﬁléaﬁ}ﬁ ‘rB%Et h@ Pevid tmﬁg'lﬁe THFL in

according to an aspec sent
i nf ormati on shavather chisteiGT aglefendyadesteris mr:medr élsnmhem@fecamgena@ted

The data recor gify r@ea%.g%om@ %ﬁg ap@RARERYS R RAHEMN Al il REAGAP

the TDFL in k ters reproducin e pointer in- formation s
in HG 8, and tnwereple@meirmlyst@f, insiead RI xetreenrding theentiteelIdle Refgrgng 9 BG. 3,

this enbodi men,, rp@&kﬂh 5550 ﬂ‘lé?Sﬁitel?gy’&tnﬁtt)loﬁindﬂ&ﬁp%%%c%ﬂoﬂs%f%fhsfe&tLﬁgﬁﬁch

rangl ng from as a Sl ze ol nter

information i sthP ﬁ(ﬂﬁ!dédeqofﬂeﬂ merrpds mphﬂecbpﬁl@(TmBSdgxd thmFEDﬁ@DSFCCOIdEd in
i ncludes the pegRATAl TR 78 dgﬂbfe@(gb&ﬁ&ﬂvgﬂ'le sﬂﬁaée%ﬁ?ée'@'iheolfDMﬁe

TDFL, informati on on a recor | ocati on a wite condition test
area, wi%d protedeios anwnﬂawmslf@wep@ﬁbem&ihaffpgh agerdflis g tajygmbodiment of

i nfonnation of 43 pRR&itenRhEéh assidNedictQibed data area.

[86] The apparatus for reproducing the TDFL uses the data recording and/reproducing
apparatus shown in HG. 2. However, if the apparatus for reproducing the TDFL is a
reproduction-only-apparatus, the recording/reading unit 1 and the control unit 2 may
only perform data reading.

[87] FIG. 9 is a flowchart illustrating the method of reproducing the TDFL according to
an embodiment of the present invention. Although not shown in the drawings, when
the write-once recording medium 100 in which the user data, the TDFL, and the TDDS
are recorded according to the method described above is loaded into the data recording
and/or reproducing apparatus, the control unit 2 performs initialization in order to use
the write-once recording medium 100. In other words, basic data required for use and

management of the write-once recording medivm 100 is read from the write-once



[ 83] Because the TDDS shoul d include the pointer information
indicating the location of the TDFL, the TDDS shoul d al ways be
recorded after the TDFL is recorded. [84} As described above,
according to the nethod and apparatus for recording the TDFL, the
TDFL can be recorded with high reliability by perform ng the verify-
after-wite operation during the recording of the TDFL and rewiting
t he TDFL in aresordeng wedismdPOi f a defective cluster is generated.

Al so, g@ T ddef qﬁ}?ahgelg{e OREALE glfdaf!eﬁr]*[ﬁgs (96 g r&fd ﬁ&ﬁtemf&mafmi y

data rec int géctrve cluster 1s reco acement
cluster, instenflicsting therecationiphige vp@t@nTDFIelsmnedmmemp@t@Cb HG 3,

L1 Operaty on SSBSie-RSESD 19k BHARE LRI GOk SDRRGRl ARt
TDDS, and the T%Shasthe@@mtu@@hmwm@ SFDIVA. Thus it is possible to
conserve rggye stor g&ﬁciﬂmwgﬁ%f& ﬁk gbﬁﬁ}ﬂ?&}ﬂﬁgrhﬁg?&ﬁﬁﬁdé%f

for repraoducing t cording to an e ment o e present
i nvention wll Chétwsb‘éledfe@elup@é@i TPB6 s retredesmnd ratorder fnowhick theddidi ing

the TDFL uses I’J&S&c@@?{?ﬂxﬁ CRQfH %4 E‘ﬁ{e HﬁtQ&iTﬁFﬂgo;EeaﬂBﬂ@E&STE@MOI thit

HG 2. However par af us or reproduci n
r epr oduct i on- oﬂISSPI%pb@F t¢§THE%arrdeBaFIelﬂwgarpmf@t]mwntqoacwcrecqnémg

control uni t 2,jBm Qi tRGhR (?]rggd@ﬂ@c(fnﬁ@ﬂl ca[nqya]zvlézérgr:e oduéel?s  data

flowchart illustrating the net reproduci ng t accor
to an enbodi nEerdsd op K wiilevaes rererdmgmesiim NG wouigferense tcsﬂveW@DSnmdhe

drawi ngs, whenThHig i &ﬁtﬁgﬁl@ LRcPrdi ng medi um 100 in which the user
data, the TDFL, andS trléﬁ rnaf);e: recorded according to the nethod

descri bed®¥bove @wmé%s@dnmp@n tinecancheamplestsnigd ag corapgraradabis codrsd ng

apparatus, the SR t ]%e[h use
the wite- oncecr ecé%lg}a%déﬂlﬁgel&lﬂ%ﬁ%flﬁmﬁnirg% édél?d d\%\eg?%dsd Qﬂegtgioc elifin

required for udElgginll ket seRorinHAPPRrEISGH inpdlieiiaia thaicesp &k rydibydi um

100 is read fresmhiig p6khas 898, Sth céxﬁfﬂéx@h%bfé"r@édﬂﬂhé%dm[a?@ﬂioww
particular, after the updated TDDS is |ocated and read, pointer

information i GHREM mpepetic s Heprydighes: aqﬁl@p&&iéﬁ@awmmdémamw%wa

from the updat egdrier NS, QRERS In@nc? 6413, -thel élﬁnﬂ%@ér@éa%ﬁblb dcBF B Inédum can be
indi cating the | ocation of the updated TDFL_ has the structure shown

in FIG 8. [89ofisibhted amoas E%‘HP‘F%‘I SYSRME conueetrd BBadeHvrk ahf the ORI er

i nfor gafj i ondt hﬁeah&lﬁ@&dc@@&avrﬁe sﬁfr{e%&%g%ﬁﬁ Eﬁﬂlﬁe@utwﬁi da&géitﬁﬁ%éﬁ%ﬂlliérﬁt
recorde an or [ I C e IS rdae In e clusters,
¢ reads e updeﬁdgj& opify. 1 1 JEReaTIPR OB b oo 6 6 RFosBL ifeption may be used
stores the updai@éiifiPbipesdtmélin vhidh aaTMAQE TS RMERR, MElulits AhEMdle

recording optical media (such as CD-R, DVD-R), rewritable media (such as CD-R/W, DVD-
R/W, DVD-RAM), magnetic and magneto-optical media, and next generation DVDs
such as Bluray discs, advanced optical discs (AODs), E-DVD.
[92] . Although a few embodiments of the present invention have been shown and

described, it would be appreciated by those skilled in the art that changes may be made
in this embodiment without departing from the principles and spirit of the invention,

the scope of which is defined in the claims and their equivalents.



medi um 100 in the nmenory 3. The control unit 2 can flaw essly
reproduce user data recorded on the wide-once recording medi um 100
with reference to the TDDS and TDFL stored in the nenory 3. [90] The
present invention also can be inplenmented as conputer readabl e codes
in conputer readable recording nmedium The conputer readable
recordi ng medium includes all kinds of recording apparatuses in

whi ch data that can be read by a conputer systemis stored. Such
conput er readable recording nedia are ROM RAM CD-ROV magnetic
tape, floppy disks, and optical data{agmee. and transmi ssion via
carrier waves, e.g., the Internet. Al so, the conputer readable

recor di ndlhedi um canABappramtat fof rePidireaRdRgeEptne fats Jab aped éhnusiced

via a network and bLhe eQFBHt Hedivhe altabbR e 0eGSy &y be stored thereon
and executed in a decentral %zeedluf ashi oirjl a[91 Adgilﬁtl onal

under st ood t hat t hé TReFdiRgfreating Wt Whisk eqprds F\%ﬁ{‘ Pbﬁaqﬁd%?fﬂﬁlé’%g’édf’m‘? -fAnce
mul tiple types of p@gfd@lgllﬁem%da TDVA |s to be conserved, including
witable optical nmedia (such as CD-R rewritable rredl a (such
as CDRIW DVD R/ f\omkebupiappich canirels the Y%Fﬁéﬁl?ﬁéﬁﬁ@%“’b‘b’t"i recprd gsdppQrary

and next gener ati oRerEMDst fof HEBot AfanBlediealy wilich GSere ARG He @m isGédorded on
discs (AODs), E-DvVD. [921 Althoygh a few, entiodl rren s of present

i nvention have beeMeSHGINEHECOTHRE St ipEY 0 trleahones ‘HE"IQB é"(ﬂt%if”écﬁ by
tho?]e sk:]I Iled in t?@oﬂﬁﬂghmaﬁﬁmCMﬁgeﬁhaﬁ%f abﬁfd&ﬁﬁ%erfldrited fii tBe @TeRCbFENT
wi t hout departing fromthe nciples and spirit o n

the seope. o vini ohCRECHEPTHELALT FrebHE Hor AT TS oA At A daree g
Clainms [1] 1. An ap]p&tteﬂinwaoﬂle:rchﬁmpmdlcngtramd{e@écordapg/&ddiﬁg gt chateeortM t h

t t te- di t
L BCor di o r ead nBC R IURRGHS PRbaPes bienn iR Rale oBREP Bt
wite-once recordtdr@omyldemm lan‘rd récoedenton the umﬁetonmrecdsrdmtgrmiddojns t he

di ng/ di at fect
ranagenent . wni on Faeispie BEG MG AEF BRI e PR raietin oy g st

write-once recordi rmgtaaédfmmdefenuwawaSt one cluster of the

write-on recor dihn I d
in the at] east ong'g%%%eﬁﬁgfo}é&h thﬁﬁg%hg&{}gé% gﬁ%tﬁﬁétgéésﬁgﬁﬂﬁl%
record data recor denceracadivg edininy e apparaineeonmprisengot her cl uster, and
controls the recor ﬂf'gqﬁnlﬂ S Bt b OBum-
i ndicating a | ocat ggér;bq{ easg{a&()r%:@?@{dﬂogttgg{vﬂ{e (\Slasl: P{}&{d@% ’
temporary defect |pad is recorded on the wite-once recordi ng nmedi um

a control unit which controls the reading unit to read pointer information

indicating a location where a temporary defect list is recorded for defect
management from the write-once recording medium, accesses at least one cluster
where the temporary defect list 1s recorded, and reads the temporary defect list,
according to the pointer information;
wherein the pointer information indicates the location of each of the at least one
cluster where the temporary defect list is recorded. '

(3] 3. A write-once recording medium for use with a recording and/or reproducing
apparatus, comprising:
at least one user data area for recording user data;
at least one spare area for replacement of a corresponding portion of the user
data area when a defect is generated in the corresponding portion of the user data

area; and



wherein the pointer information includes |ocation information of the
other cluster instead of the defective,gluster. [2] 2. An apparatus
for reproduci ng and/ or recordi ng data mnth respect to a wite- once
recordi ng medi um the apparatus conpri sing: a readlng uni t mhlch
reads data recorded the wite-ance recor medi

24 i B

Cont ol uni ¢ whi ch 2GR PR PR BRIRHTERRY o5 SPasr b pRBpofiry defect
information indicaii ﬁogddedtnmaﬁgenmnﬂdaﬂrpenﬁrhﬁomﬁanmddnﬁmb the rstordiag

recorded for defect ment fromt LQnce recor din ium
hccesses at 1 east CRYCPRARALRRS airbBls 1S elon bF DS o SRRIF Pl e
recorded, and readsempoearly dafeotrlist is reletded] Ilst according to the

poi nt er |nfornat|o e the inf or, i QR |

| ocati on of each osﬂFﬁgl&?hﬁhas o%éaﬁ%]nd %¥ﬁ¥%g¥%n ]nﬁFn%mHOfaHEEGNm
defect list is recehdedofth8iseBdatd\aran whaecardeﬁecirlegenemhtﬁiganulmdmndﬂdoanomse
with a recording a i ! t
one. User data ar e gpadoiBEARAER e SRR B P s OB kR 1o filon oFB
for replacenent of dafectowercbssteondi ng portion of the user data area
when a defect is generated in the correspondi ng portion of the user
data area; and 16 at |east one tenporary di sc nanagenent area for
recording a tenporary defect |I|ist for defect nmanagenent and pointer
information indicating to the recording and/or reproduci ng appar at us
a location of at |east one cluster in which the tenporary defect

list is recorded; wherein the tenporary defect list includes first

| ocation information of a defective <cluster of the user data area
where a defect is generated and second |ocation information of a
repl acenent cluster of the spare area for replacenent of the
defective cluster.



