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met hod of recording a tenporary defect list on a wite-once recording
medi um a net hod of reproducing the tenporary defect list, an
apparatus for recording and/or rHﬁSIﬂIl(plilgll he tenporary defect

list, and the wrife-once recording nedium Back&;ound Art | 2] Defect
nanagerrentME/H{éDr b dREQ@(IgDIMGChAMD@ RESR NG
| ocatio f In j d [ rat
anot her TEMIPGIRAAR o DEIRLTS THSH nRIEGORRTINE. aNRDB. RE-
repr oduced non y i at S
generation of @bp&]mé{)e,]&%mm% I Mf ewmémﬁfi S
classified into defect rranagRP@ } 11(;[]9 pl acenent net hod
and that using a slipping rep ac‘e)nlé%)tmngho . The Tinear replacenent
method is the replacenent of a data dreebnichkbr Field def ect is generat ed
with a spare ar of the data area where a defect. is _not ner at ed.
ﬂ T eva Qlidh A58 130 Frite-Sn e &1 di %1% I -
The slippi'ng repl acEERT MYRBYROT S 'Rdt usﬁﬁg PR RS a2 WEF Y he
def ect i s genetiadaly, tcantetbid pirieoxgding aaemporaryidaefpcalisnen b watat-anc@rearding
where no defect j.s._gene . i r d slippi
Fepl aconent . merkoa EREE8E SErepldthofd e iseRle PRI TR bl B ARl
DVD- RAM RW ( di gid/erirepredismg ithestenipsriary defebo histaarslabs writeeoroe yécosimg medire.) |,
on which data can be re-recorded an_dBm%Jauﬂhl oYy¢r ecording by random
access. [5] Recently, several solutions have been considered to
perform d&f ect nidledeyemenagemgst ingplecsdetonding dga.dvirich kasdeen recapeddadoqatjon
apparatus in a i i I | | - t .
T nat ed or -2 aeb RGeS 2B ierd B U el B0 I e yine
for write-oncemedivorvdicndhodath canogiibagenrpiveed narmplln dearehyt preventing detalobe
described in dgfaidp tﬁb?éﬂe?a[i'bﬁ%f’{hgid@ﬂ:c@nd/ or reproduci ng appar at us
that receives a user lata recording command and user data froma host
records {He user (gaventionailyeilefsctaranagrmen! iswhisgfiedinto driech magegsmeniging
units. After !hgodabRckAGRLMIA A8 H:Plsif s sRAARHENBERIRPALAbA SThe inar

performs a verl f/- ter-wite operation, ect Is generate n
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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 medium
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
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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
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recording of the TDFL, data recorded in a defective cluster is rewritten in a re-
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indicating the locations of the clusters where the TDFL is recorded normally is
inchuded in the TDDS, and the TDDS is recorded in the TDMA. Thus, the space for
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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 me¢hod of recording a TDFL
according to an enbodi nent of the present invention; 4 [19] FIG 4
is a diagram for explaining in detail the creation of the TDFL
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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 1o an aspect of the present invention, 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 including 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
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medium ' [30] According to another aspect of the present invention,
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the temporary defect hst according to the pointer information.

[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 indicaies
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
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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 medium 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 arca 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 data7 at |east one spare area for
repl acenent when a defect is generated in the user data area; and at
| east one tenporary disc rranagerrent area for recording a tenporary

defect list for defect managenent and pointer information indicating
a locatiB§lof atln 4°§%F§tm‘i§r\’ét (#ERest of the pisPeahiny ption ek the {emporasy defect
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invention, the tenporary defect list includes l['ocation information

of a defect i velefactisganergied infhe alesst gup usterand dafa psgecprdrekip @pothergluster, the

generated and dopfiatih@Rnhdtnahdiics RRatdn idfdrRMiCE MR & ciitee Ensféfad bh@e
spare area for re- placenent of the defective cluster. 7 [48].In
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recordi ng mediinFG.0asecinptdirsghrdiag laer iatlditd sat-ioires, helapr@senid a lead-
i nvention. The g/rlte once recordi ng nedium 100 shown in HG | has a

single recor dif F%yer including a lead-in area, a data area, and a
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TDDS TDDS) are recorded in the primary TDMA and the secondary TDMA. The TDDS

includes recordable location information of the write condition test arca, 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 indicating 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 TDFL 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 mamufacturer of the data recording

and/or reproducing 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 8assigned 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 |ocation of the TDFL will be
described in dBHMP |ater. [53] The TDFL and the TDDS are first
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of a data recor |ng an%iff reproduci g apparatus acco .
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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 medium 100 according to control by the control unit 2. During
data recording, Lo verily 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.

I59] 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 sane structure as the wite-once recordi ng nedi um
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 rec&ﬁs@me medi um 100 accordrng t.o control

t
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creates a ne s#@d ted TDFL including location in- formation of new
defective clu rs and location information of replacenent clusters
correspofedi ng t oFJIGae meﬂudﬂaﬁﬂ(ﬂ]ldsrtemrgl ths tnethsd bfretdrdingHkd THFD hetbrding tohwa
menory 3, record ed TDFL.in the TDMA, and records pointer

i nformation i NAH, oy@ﬁgrﬁs%g{% 8% %where the updated TDFL is
recor dedi&h t he Iﬁll.‘ohm:gh n60dhovn iveFIGod, wiennbeoridionge secdidilg meditnn @00 is

wite-once I’eCl (f(jadrﬁ% Ir?ehda&n?eg'oqg aCC érdrllgg fhﬁgn% c@?ara s, mltlanaElon 18 rPglﬂgrmed

pr esent i nvent PO, a recor
r epr oduci ng apparcm tosuss Ittm/mrmemn&k fécorﬁmgmddﬁmnmo [reotdesmrdsbehé control unit 2

relation to Fl| 1 i I har.t. il rat i 1h
nmet hod of recor '%Pﬁi Je‘li‘gt@ a%g &?3 %Ogl\gﬁ%ﬁnieédr%%gﬁ%r&%ﬁg 1%&1@%200 and
present i nventsltctms th@ 62f TRHRLodgDD®in Bhowmory3.FI G 3, when the

wri te-ongg) recor g 4o, qIeds #é%} 49 a;!xcfa u%e?&‘ﬂ chbr'Eﬁn c%&?qaﬂﬁ%{ae - hiif 6 fh e rite-

and/or r pr oduci ng~ appar at u |za |
to use the wridnee mecwingonetivin ﬂu@O freniralhwst]iﬁa shm)otllheontvu}md$2r¢dosis the

o ) BB 05 R R P, MEOTRIR 1, i
g medi um and or es ea e menory
3. [63] Ther eaftforms 4 rerdwteﬁme ogerdtion oyerifydhe wcerdeddati.ng command
are | npuﬂ:64} ot heD‘Mﬂré £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 inchuding the
pointer information indicating the location where the updated TDFL is recorded in the
TDMA.
[65] HIG. 4 is a diagram for explaining in detail the creation of the TDFL according to a
verify-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 wuser data on the wite-once recording nedium 100 in
predeterm ned units and perforns a verfofy-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
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di fferent. arca @ and verifies if the user data is recorded normally or if a defect is generated. Fa

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 area 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
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continwisly recorded. In the randomrecordi ng node, the wuser data.is
not necessarily continwisly recorded, but is recorded at random OO
through Vindicate unit_ areas in mhlch a verify er-wite o erati

i s performed. A4 e%% §ar@&9ﬁ@%* éﬁaﬁwpnﬁhé@ffbtﬁiﬁé? faef #35E eatga%teg In

records the usge uﬂﬂiﬁl%a@"' Ao rdetdl dre forh@ @ndMkre atd @ diﬂéo’ﬁvé aeay. di ng
and/ or ﬁ)rodum [A%@r aratus returns to the start of t

unj t
and verit{®s if erdingand VF %E%Mé’amﬂwmpltﬁ? ﬂl‘}r‘ml“fareé‘% ’ffé%rf‘m?aé‘on

generated. |f & aretdisingopihidresids defceet (é§ FaResrafusitksiaf efeittlon bhe
cluster is |dent|f|ed gl a def ect.i ve @wuster and i s desi gnat.ed a{srﬁa

def ective area®cPrdie of fieyseraiaa assignegdo figgrprdling prgraupn #1729 forppletsd).

data {j eg or di [1%d@ﬂﬁ?&ﬂtn@gﬁmﬂté@tddg:l@}@ﬁﬁwﬂ%rdawmttl%prfﬂ&%dlEBFL gtaded in

recorded in ef ec are ay rt o

area B where t & MFTOFY 3, &%’L’?g ?’Vgﬁel qelen jnlorgiatien %Hefﬁ‘é‘S %\P&m”gﬁl#gthat

E e ;)I acegerl'([j #lare @eﬂeta(;ecﬁ'ﬁlttﬂf ur}iﬁﬁéﬂs@ fgouzh @ UediochEib@ infbrialibe oliht trcaLea
ry , the data recordi an r ucin ) t rns to the

start of the E}ﬁ‘fef“eé{%*g%éo F H"B ngfo &ﬁg% %ﬁ gﬁ? > FEEBYAR

no EI rr?l ly[m if avﬂt&hgm whﬁ:-or@éfb%bﬁiﬂgdnedluim a0o isagslh lmed ﬁitm&f‘eﬁ&ta\ﬁ&@f‘cﬁng

a defect is generate e eas ust er

desi gnat ed as %{‘%éoéfr"e"é?d“ﬂ‘ﬂg aPl?*?‘I‘Jt“FFe H@éﬁﬂuﬂéﬂﬁﬁéﬁea&g “éao%f\er‘é“’u%y ’Feéﬁfldﬁ%l%ht

#2 c?r ; es pong#lpgommet\hﬁtedmtﬁetorﬁ&gnﬁecﬁim !l@n:ﬁidadaresdthsmadlmﬂlhﬁﬂl i ietet

area (r) , a defecti ar 11 i.e.. a nd.a re ce t

55 cor 1 bspond: TS ¥ MBOHERs.ditea Pk UG £ Sty T Red G e

(c) , no def ecinanage@ertaupdfonmel] inlthe sanmr\myra@ ik ec:dordmg a;femsm #{1 72]

After re rdlng nd verlflca&lon are conpl %E‘, % O %11 Li.area

(c) , ift%rminaft O SFda " HER el &‘%’6&8‘8 on HI T §MéXpe 8?"8 Eé’ °

if a user pus hesr data fslperfbmtudtftommumt ared @o:hlrodgh@ ahd thue, deteets #dahd #5 and

assigned to the r r,di ng.oper n he

acording and/SrRERiBac ReTeR At Bl P GERBRNE R b ear Berien 2

stored in t heistemiraed3the dath Dicordidg wmeepng(appamtﬁmmaes omthe previves

defects #1 thr a ene n.th

t hrough (c), ?gﬁpgggo%%nﬁﬁﬁﬁg?w% gb%%gsﬂt%‘“wrebcﬁcmlg%ﬂg%oﬁ%%hw

t hr ough #3 cordaéenpofdindgtStaod tdveticheihfocmatichioftthy mpkghemf&ts #r sduip dad gdlated.

[ 73] Whe he wr R i

t he dat a[]]rsicor di &r‘;fgé Sgﬁ%} ra{eg%e?%)?éo i ng Plgg}p{égatldét %ﬁ gjlclocgﬁ& ’ﬁfd# (?OHZOf

reads the previlbdedéoyive dogendod tmDFJLte—qmte feucmdmgh'eedm @0 wnududeé ovthel firsy

Tedi uMm 100 anGechluf 6ind FBET. S8 10Ky fitorhubiGr e BREBASN, B dREEEEDbRing

once a recordi ng oper ation ta 1sr d an
managenent is jodhd dafentive flnstelsds lgaln@edmaweasscqnd mh@n@@mwm_lopeﬁ@pctmﬁ
#1. [74] 1n othgr F}Htgﬂ%?em, i 1bORioh £GARadIEe B et U} réifacelShd bl 40N

after recording o . o .
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 5e through (c) , and thus,
defects #4 and #5 and correspondi ng replacenments #4 and #5 are

desi gnated. After the recording operatiti@n #2 1is termnated, the data
recordi ng and/ or reproducing apparatus creates, in the previous TDFL
#1 stored in the nenory 3, a TDFL #2 where location information of
the def s #4 and #5 and | gcat i on nfornatlon of the replacenents
#4 and E%ire upd &P &%Emp W]errabpéameam.qfwa%fwraéﬁ%éf Sk r wHinone
Referring to Rlderided. | ocation information of all defective clusters

on the wrj.te-onc recordln medi ym 100_js included in the fjirst
col umn of 8 he TDHG: 6d#g Vicydat ?’E’%P“i“% &S?fk’Fﬁtaif‘S%TBFLF%ﬂﬁFdé’&ge?Féﬂﬁdm& Béfers
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colum of the n an pe tlse t he oC ons .

of the defect iRF&sR} P¥ELPre, @egld?@c@h%%ﬁwevmt@ fﬁaﬁe apmﬁh&a?%%flsters is

usi ng PSNs of measpacihiaVEDNMAL Sk cs@e!TIH. ®edohiRd ded ach viwesicel usters or
ons., of the defectiv

repl ace clusters. ver, the
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clusters, u i ndi ces i ndi t efecti.ve clusters o
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above, the control, .uni T t
Custer of ¢ noceeisi 2 rrralstng Sistt SRa bobr tolehine B30 e Gyer
As a result ofifithn\oé tefdhaad 2OM,if it fs cﬁteﬁﬁfrﬁdtﬂa\‘/@déﬂeﬁ&i @crt gbﬁeratg@nﬁhat ed
anong clusters

th d t
o o oo Senyig 0 BrdhBE e 8 TPEE K G8 el Saf ORI tiielip incisating
of the TDMA( op#e Ricatiums Sﬁ&ﬁ)clusfb& in [whidh tﬂ'MDEKesmb@ﬂyd ﬁmﬁmﬂeMS TDDS

verify-after- TDFlfher %Bs 5‘;9%‘%’1"'@ in tﬁ]egﬁEBFA ACE%hS % 8%“7%}% dﬁ?rmatlﬂn mclu’ﬁles

view for expl ai} ning ve recory
enbodi ment of pdieenireiiarihg the\lmatmmmft]m:thmrcﬂlusmg 2tl0 abdhthe shigiaiuster 250 where

embodi ment  of thd%f sra(lareS (%neralte%v nt Egl%‘tialrec rdm ?:I n a ﬁ%\if\l tﬁ? %ltelafé ﬁﬁlﬁﬁle

to that of a p'}uraefclty
TDFL i s recorcthatrapiabesﬁ'erdefﬂenva‘seemhdc[hﬁ&]rszerrl ng to HG 6 t he size

of the T ist cudln a cl ust.er

Second oMk Ly LBRS seh VRLaEPol Rt Ot ekl TBFL Rt pocbitfie Banoter
in the three anhhmsltm obthel ptehem nwenmcfa Adcor@zsgao the sludwin apfibatdiveent of the
verification, | i . i . i t L0t
Lotond. o uer ororbsptnSRI AR, btk of 45EEBhybS. BRNR Raldadifa firs
cluster 230 i slestan3il® ahthemverifelluds ares@l? Of the xerificatiohdt is Hetexnio¢d hater

250. After vergeelf 1391%{ e?l@ra%fd nghfe fﬁ%t%f.}sﬁe& %%e'fgf(} is 're%%é%m?ﬂl he

that a defect 1s not nerat e uster recording o
TDFL is terni reduséat 3é®|dn<bfdwmwrﬁednzﬁm restlt ohth wefiifécatipmgt 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 TDFL 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 inciuded in the TDDS, and the TDDS is recorded in the
TDMA. As in the embodiment of HG. 6, the pointer information inchres 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 incluies3pointers 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 c te repl ac s t he defective second clust.er 0.
[80] FIG éﬁ is a%&? é\ﬁnP%ﬁateé%%l? ﬁﬁyri’gu\%r“?ff”g}naé’rﬂflé‘ﬂd?%ﬁﬁ thedaestign A ‘?le
acco[1 di nﬁ to a'llDFD@écorcﬁ ?dinh et 6f thé B sgail Bvemionl mu@metemefomﬁmmhhﬂgn
to the shown e 0 t he (0] a S a Sz
L e ee ot B0 ATeehad pofiiers BLE 20 pmt 56 "MefiBia eqtafag ef o rapafiiine

then verified. apparatustsefiichtial§fredonds HeTDFLGRK cliters By reprodielirgriig pestet hat
a defect is n@)t eneilat ed géa %he first clu stter 3110 The, TDFL is
SITVR : kf

recorded in a L $8d Higdosarians QF&hs  plugfers gan be $560 | t of
the veri f82ati on]n itis dusbod i, i€ dusteapoiater orthe TDFLIn gemahepadarigng fiém

second cl uster corded.i.n the sec .clu

35018 Cewrt Lt bib Bimad 7 ot L den oE Do inmain i Gguba et i 1TDS. I
cluster 330. AbtherwordsethelTDIMS inold@fthd fniet hﬁdrﬁhu&ﬁmdlchlﬁng' the l®ation of the
determned th defect.i s not ted in the st er 350, TDFL
e Teaorded 1 arRPr kiR et e nal r atite sfadionyi Reoude on

of the third p)btﬁ:sﬂ‘icﬁfmﬂ)?ﬁatidni and locahod@hd)’bmlmdfdﬂmaﬁoraof(ﬁpmtaraaassigned to
gener at ed, reco&%i%%ﬁof the TDFL is term nated, and pointer

i nformation i ndf€afTHg the | ocations of the clusters where the TDFL
is recor@isd is i Betandetie TDDNshotldklwienke pdamteﬂ"@fd&ﬂa&orrmdmatd%dhé Tocitiva

h nf
"ol udes poi nt a8 PR TRATPRS Sk et PEreBSiPA fher o PEIElarelysen 51
and the {8dlrd cl dstdescriBddatwhireraecording dethe aicshodrand gppreatat Edradurdnngghe
the detective Lop TPELRa) BER6aR Ry hdf rflalihEhy PRtbcbiing BALACCS
exenpl ary poi nafer-wiritf eperaibn duringritic cabiding df g TIDEIaantbnewmlftmg ke TIDHLin
ACCOr 41 NG ! © s AhoRRPAGLeE ) bR ERENG 1d SNSRI O, TR RYIBLES scncrug

i nformation sho 0|n ers
The data r ecor@m. r@ndﬁmgofrtbq)TBHLumnlngdatampandad usthe defadneichisiey isremodeds
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[86] The apparatus for reprodicing 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 medium 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 performng the verify-
after-wite operatlon uri the recording of the TDFL and rewriting
the TDFL in af56QmH®, Q% if a defective cluster is generated.

Al so, wheggja def gg arnamgezrf@rf &fe&.@daté&lTDmS is R oed hidre@d, jolier Thbkmation! y
data recorded | in a re |, acement
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Lo "an enbodi HERTas TS MEHERISR TR R ERHT R B atfirenst S Fo iR e he
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the write- Oncenélﬁ?eg ﬂk?n%s r(;F % clijrﬁl %appzttr%_lltﬂse%tnrll Which2h %%at%9§ fc)f: red 3 %bé%ll e

reqU|red for usé an te-once recor
100 is read f r@mmrtee syatant Bmah Stieh conmgmear déadgblersdtbrdinghfédia {u@&ﬂOMnRAM

part i cul ar, : Calt]?m‘dgr%%é?ﬁ%g{%%?&klﬁ%%,%ﬁﬁé&g%g %tgl%%fz aﬂg 'trnaxtl ission via

i nformation al ne
fromthe updat @dlerT@Ds( ogeﬂatﬁltomeﬁ A1) theThmppler readable Irefstmlmgtmadmm can be

i ndi cating the own
in FIG 8. [ 89 IL@?%%%Q@%@ t%Felcﬂi uni SEicc’ﬁlil]-can ogﬁg‘%tg’g r om ‘Tg’ ol Et er

i nformati on t headabbatodensn d)e stoggddithereonsangdleaeutadhe aldp@atrel@keﬁmhlons
recordedr@gnd an qr | ustier
itr eads[t me updgtdgglolf%l[—}LY{?%%{eaF gEb% 8%%@?0‘? ceth (gfq%égﬁrg Sén mﬂ/g& Oﬁn%@ Be'u3ed
stores the updatredtipfongesefdneribHn wikel 2 FDd14 &dd be p@mﬂt"hé lmhrh@- wrigble
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 wl’te-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
conmput er readabl e recordi ng nedi a arel Y SF%AM CD- ROM magneti c
tape, floppy disks, and optical data ge, and transm ssion via
carrier wWaves, e.gl, Aﬂﬁ]@aiaﬂis@bﬂ@tordﬁlgﬁﬁ)dfoﬁﬂaﬁodﬁnﬁgﬂw witke agdpdek & a write-
recordi ng nmedi um can_be str bUt1§1 Qg éIrggmter systens connected
via a network and PH&'ES ’Eﬁ%‘? P A6 4B B "®4R be stored thereon
and executed in a dmeﬂiﬂg&hadn@.mﬁtaﬁhd:mcorﬁQddta éddirtade datha lfyom the wirise-once
under st ood t hat th%cg%}nh%jed hg present invention nay be used in
multiple types of ng racih owhiréR®a TDMA is to be conserved, includi ng
witable optical aremhtml QmUwInchsor(ﬁtDlsRhe E}dadmg/reaccbwgmmtablre:oncb@ltemp@mh
as CD-R'W DVD- R\ q cal

and next generation E@&ngfﬁt as lﬁ @féﬁgh M&?eg\%hﬁ%té%ﬁ %1@1? fted on
di scs (AODs), E-Dvibe u[r@epnoﬁlreMQmmadlﬁmvmmﬂﬁa@tl are wiustepbf tlhherrlpﬂr ement

i nventi on have bee r i i by
those skilled in tﬂeeélg ﬁ’%@ﬂ?n gggﬁ%e\g&%n%ad%fexn\@gg&e%ﬁeﬁﬁﬂsee%%%%%ﬁent
wi t hout departing flhsen controsithewscotiag/readhesipit to recerl datagedopdedin # defective
the scope of whi chggedgh, h&g& oifdtek, hfn %ﬁ%}d@ 3?%&&&%/{%&9%&4?«! §Bdotd 15
Claims [1] 1. An apparatus recor roduct n 3ata Wi t
respect to a wi tepmeﬁqwfcrr@é@@rdinﬁlgatmoﬁ lamtwwétprgﬁﬁm%cl@ﬁmﬁlwlﬂghe
a recording/ readi ”&dﬁB}aTry WL Msii€ RREASd HRTR vile Bhed BaHGing &lcivtd;O0m t he
wite-once recording nedium and a control unit which controls the
recordi ng/ r eadi ng WHFFinthe caperagy delect Hpdpadvdes leratiecinfqrmaiions o thedsfestive
nmanagenent, which pRg&f a%éﬁ&dtu%ﬂnk&m&tﬁlﬁl di%tr@pléc%ml’eﬁ%@l{s%%&@plaéeﬁﬁnt of the
wite-once recording ned |um in at |east one cluster of th

write-once recor difECHYEAIUSIST: verifies whether a defect is generat ed

in the atp] east ong A@hpp%fa@is,fop@ﬁm@dl %iﬂﬂﬁ)rrr@ﬁ)ﬁﬁﬂg &34 (weB désPebt e triteO
record data recorded in gtlv uster in another cluster, and

controls the recor &4 ?‘ioédé’éﬂ B the ARPAASSOBPTISBENt er i nf or mat i on

indicating a |ocat amam@ uhit evhath rbAR Shta@ERrdud W tted wiite-ondé fddoldhigy medium;
tenporary def ect I[agdt is recorded on the wite-once recordi ng nedi 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 is recorded, and reads the temporary defect list,
according to the pointer information;
wherein the pointer information indicates the location of the at least one cluster
where the tempdrary 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 tenporary defect list includes |ocation information of
the defective cluster and | ocation infldrmation of a replacenent
cluster for replacenent of the defective cluster. [2] 2. An
apparatus for reproducing and/or recording data with respect to a
wite- once recor ditdepshentitemporaiyelissprraprgament grenior resprding atemperdiyrigfect
unit which reads d ihfemBRESt | ' :
and a control unit ﬂgtv\g?%ﬁ?égf)ﬂ?% gﬁgelﬁt %d p%%‘gfng uﬁﬁléfﬁ?@i@?ﬂé’gg‘o g%?%#éﬁrmg

i nformati on i ndi card/ergerrodussgapbaratyn adecation epplsediope dastecin whigthe s
recorded for defecfey, gsoB ML if FRBdkye wite-once recordi ng nedi um
accesses at |east one cluster where the tenporary defect list is
recorded, and read¥heisa thepejateninformatianis incluged in Hemperarhgse definjien

poi nter informati ogyucpherein the pointer information indicates the

| ocation of the at | east one cluster where the tenporary defect I|ist
is recorded. [3] 3. Awite-once recording nediumfor use with a
recordi ng and/ or reproduci ng apparatus, conprising: at |east one
user data area for recording user data; at |east one spare area for
repl acenent of a corresponding portion of the user data area when a
defect is generated in the corresponding portion of the user data
area; and 16 at |east one tenporary di sc managenent area for
recording a tenporary defect |list for defect nanagenment 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 pointer information is included in a
tenporary disc definition structure.



