Description METHOD OF RECORDI NG ANDY OR REPRODUCI NG TEMPORARY DEFECT
LI ST, RECORDI NG ANDY OR RE- PRODUCI NG APPARATUS, AND W\RI TE- ONCE
RECORDI NG MEDI UM Technical Field [1] Thel present 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
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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 meditmn
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 recordsirhe 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



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
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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 rewritien in another cluster of the TDMA.



recorded in the defective cluster is rewitten in another cluster of
the TDMA. 3 [11] According to the related art, if the size of a TDFL
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[16] FIG 1 illustrates the structure of "a wite-once recording
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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] HG. 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] FIG. 3 is a flowchart illustrating a method of recording a TDFL according to an

embodiment of the present invention;



according to an enbodi nent of the present invention; [18] HG 3 is a
flowchart illustrating a method of recording a TDFL according to an
enbodi nent of the present invention; 4 419] 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 exenpl ary

TDFL; [21]1 FIG 6_is a diagramfor explaining a verify-after-TDFL
recor di nd!Pr oces HGat scrdizgigm feor explaiinmpiti detafithedreatioa of thesHML according to a
invention; [ 22}.#Geedwhf Roddi@gram for explaining a
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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 to 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;



disc definition structure may be recorded in a tenporary disc
managenent area provided on the wite-once recording nmedium [30]
According to anot her aspect of the present invention, there is

provi ded an apparatus for recording and/or reproducing data, the
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the temporary defect list, 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 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.



[38] During recording of the tenporary defect |ist, according to an
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[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 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.



write-once recording mediumincluding at | east one user data area for
recording user data; at |east one spare area for replacenment when a
defect is generated in the user data area; and at | east one
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defective cl us?@r de%efﬂuayeéragt i gﬁlgre gg e[J O%gﬁgg%agﬁg‘i&en%ﬁ%ar’ éftaed
and | ocation |¢Iﬁf@crtmqn9wedfm éleraétﬂaa‘.wﬁshrstetma@rls focoxdhélrsmﬂw alngier, the
for re- place

wth an aspoct el RErBRLOEERkIE. Rl Rty of {8 bpelaBHEALARINT e
list is recor déafedtive glustendde pgw@renfgsn%mn@iaythmnql@ln@maaueylpdxasscdisc
managenment ar egrbitondqudgfect is generated in the at |east one
cluster and data 1s recorc?ed in another cluster, the pointer

i nformation includes |ocation infoMede oforofInventiorher cl ust er

instead @fg rlnt he %E'&&{ch\(\?l GonbBL Entade b 'a{eecrmﬂoﬂf n]%g ﬂ?e%br&@ﬂt B@ention,

i ncl uded a tenporary Initiron structure
| nvention [49] CFRéfPéﬂS@fﬁ@éﬂmam illygvateskin haiascpmpatiying drawiegs: wherein like
enbodi nents of

1T ust rated | nopnaaeandale O Bl Bl bRl agnal, WochlboBhos are
nurer al s r ef erdasgrifeddelovde eé]lﬂéwéhﬁ Bresent nefiivntby rathwingnd Bgiliguress are
descri begkdgyel ow X t

figures. FISO20] HGtHG |lpkﬁaﬁsé{i§%tﬂ%ﬁ2@§ar%@}éﬁdrﬁgé %Pmla}ﬁ\%/rn% te- o%g:lga&&dh{g%
recordi ng medi hsmipginent of Bicigeser inventiertidigiwrierpnesireqdsding medismr 100 shown
i nventi on. Them‘&‘id}tFhé%@%%%i@fé@ér@lﬂ@aﬁ?ﬂ{cﬂm éQQea?ﬁQ‘M'ba 4 BarhiGa, alngaléacﬁ
singl e recordln% | ayer including a d-1n area, a data area, and a

| ead- out areaUpP®3] |n the lead-in area, a disc nanagenent area 1
(DVA 1), [;)di sc ﬁ@ﬂl@%@ﬁﬁt{ue@r L&s@makdMer) areLl ESNIABNYa &1%9{52%5&‘1@1@1'3&%2
nmanagenent ~ar @i\% awite condition test area, and rive

i nformati on ar@MAarZe apﬁfgvﬂfdé‘%inpqrﬁ}’tdﬁé rerRpgeTEnE Area ST 13MAY e wrtecondigionitest

spare area 2 fgga, %ﬁ@héﬁ%ﬁmﬁﬁoxﬂﬁ%@%w&q@éduﬁhﬁé 8atf 8RE AlpaR drdh Pand a
user data area, a second ary nd the user data area are

provi ded. In t$pareassd @afepéaﬁé@em&f &F@Eﬂvqﬂ%@&%ﬁtﬁ@r@auser@mw&&) and

a di sc managen®péndaiePOMIA, @M\ué)us@frcatapa&@afdrél%m{eé%ﬂfé1I£acbut849éi @-dlsc
tenporary disc definition s@ql\%ggre (hereinafter referred to as

TDDS) are recoP#fagempiara RIS HRRnaerRe aeed fd BINA Fhivie, P“’I"r”l@d
TDDS i ngdudes racpheE@Rh®a tedgtdre Gist ERKIART dabreS (hblRMaikd bRre8 ifdstal on

test area, wi
"}DDS) 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 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, 5o as to enable a user or a manufacturer of the data recording

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



protection information, and | ocation and/or size information of the
spare areas 1 and 2 assigned to the data area. In particular, in an
aspect of this enbodinent, the TDDS i ng udes pointer information

i ndicating the |l ocation 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 TDVA. #etiem.t he primary TDMA is totally exhausted, the TDFL
and the S are 0, C \ ndary . TDVA

i ncl uded Bﬁ t he c}{,ﬁ %1 é?gglténgnceggcorégg 911%?%%1 10-6% ?de‘iélc’itoaccotadfeﬁ%rd{“g aé]dj
user co rrmand oor lapmdmm‘ﬂjapﬁnammsmhobatﬂwt slaeario H(@ Zathd/data I'GCEH’dIDg md:llmi T3]
appar at us, rranuf agLurer the d

eeording andPoicPRRals Rea Pl PR Bt LR B rhiFo RS iR e
wite-once recoediimg 08. Inrlhr svords| ﬁdpammrdm@annwrtrq;rmmgmppmmh megds in-
medi um 100 is n d

appar at us suchlrog%g{tiﬂaeceiI e&ﬂ%e%&? Orq%?afg{t?rggo?%%gg anglhg‘gtre-
produci ng appamatage tiewfi@ranse racbtding mzfaumdﬁo A recatd dath@n s eeprduece data
ur it e-once T ecpb i houiEgll Rt hRgRhNED ALRISmolNEe 8 AcbRERLIHE0
and/ or reproducing ap formation recor in e

| ead-i n area aldd-or Mbeadﬂ@dcadamleareanm:rcmtaemmtmemmmr thedatageorting
write-once rec

rom the wri t easpur b IRELTLE AR REES 438 RuRL o ploBRiB EGed Bhét
recorded in t hiée wriderdndarecordiag aredivor 1005athaded alsy isareasee ' awbs, this hwd/or
i redul red bk hifeslal SEEaNIbA. TRISY B dERBRL IR RGgRREr al us L0
prepare for a rec or reproductron process a e Wite-once
r ecor di n§pStedi umlnobet @Orﬂ@é?d@de élleymteﬂmwe‘ag@émg mds:m M® is finalizegh dilecFDFL

ot her probl ens,,{ cﬁ@Tﬁ?’&%@%ﬁdaﬁJd Jnﬁ?ec-gggﬁ i TtﬂhﬁélTRﬁEr e g/ﬂ't@%%%?&%f‘cﬁing

[ 55] In other e wite-once recor nmedi um

finalized, t hemif@)Fnll_l 10@ afinahigedy D@gmag%ll uwéﬂdé'a)@n@hdrms d@ctemﬁdftdkﬂéa
TDIVA. After th

meani ngful u pd‘gefg% '1175%13%% and &3%%%@%1?}83?1{622%'?(3{90'&%) a O%é ZBIE%
and a disc def4rlsg. b rgqorcu@g the enqapgiul ppdaineel IDFL @%Tmsn !JbetDM

4. Also, by re&%ugh BY9ht O dIBRRIEdthe H{a&i,%%o fbﬂ@@% %ﬂ‘aﬂpla]edms for
DMAs 1 through 4, the write-once recor I ng ne 00 can

reproduced i n kEAroduing areysitghly medienrl®8uci ng a rewr| t abl e medi um 100.
[56] FIGrseg IS aphth.onk a@ieienifiaih ofla 8k fechR6R M09 rdbshlhe SARARUCT NO

appar at us accordi ng to an enbodi nent of the resent | nventl on.
Referring to Heconlingtyangampadimeptefithe wgseahwﬂ@ﬁwﬂemfwm@m@l%ﬁp@ﬁ datgs

includes a recResiing/ah8RetpEdInE appardtusGflide®h recording/reading unit 1, a control
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-
prodicing 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.

(391 The updated TDFL and TDDS that are read out from the write-once recording



unit 2, and a nenory 3. A wite-once recording nmedium 100 has the
same structure as the wite-once recordi ng medi um having the single
recording |ayer shown in FIG 1. [57] The recording/reading unit 1
records data on and/or reproduces data fromthe wite-once recording
medi um 100 according to control by the control unit 2. During data
recording, to verify recorded data, the recorded data is read out.

[ 58] '(Ij'he contj /rmbditnmimozrecsmd td 0l the ﬁtéﬁfoﬁg”iw@ﬁlematvirﬁﬂomfe redvedid@ir@dium 130 is
recordi ng and/ ort,.r.e-. producin paratus. Al so iS recorde
onCondr oy a0 e BF B ThaSRRAERSY e b Beeie b hrdSoRent o
control unit 2Zpafeatdsgan thepbatretunliDtreatesCiawdspdated TDRIdiatleding okhticnnin-
the wite-once,recordin ium 10 ecor. ontal n

ot nter i nf o miEFPGIET AP AE G Hers A5 1o5ogr P HR R PLr e pae: s
the TDMWA, t hedicﬁ'bzgpcpﬂ[tfgab Hengwoirfetive olastag énew (TDRMtbred inothe rmegpory £d,

pur pose. comput g0t B pris TRk Etpeviba i testts SulEr Rieme i B

fromthe wi teﬂteﬂmatldsrewherdim@pﬁateﬂﬁ'ﬂ]mﬂdaﬁrdmmtﬁéiﬂDMiM n the rrem)ry

3 when t wite- onc ordln initi I|ze

Ther ear t BRI 1 nebiebed SERFSRE TS Bh AR aisf onie Heichie An (oo RCoring
per formed agai to, antehﬂ;odmetnt of thei preben? umeetamesfha;h tieperfopded Bylthe Bkt recording

i ncl udi ng | ocat.i N in-.formation qf new ve .cl

| ocat on'i nf or SR st e e sphials i B EE L F A R IR R P lhoen e

new defective H[i.léters in the TDFL stored |n t he rrermry 3 records

t he upda TDFL the T rds ter

i ndi cati L(ﬁﬁ' t he P on V\fhearzrte]ﬁ'fl‘“’rcémE1 St e 5% 1r &SLI? (Ii‘ &}chorfi {jg to an
TDIVA. [60] A nanlbuﬁainmftofémqrdemgnwnﬁb)ﬂ on the wite-once recording
medi um 1 accor n J 1 :

whi oh 1 s et or et pyees SR PR Whef e Yl BIERERF AR o0 s
appar at us shoveadad mt@theZdatweICbrdmgvanb@r ct@m;imbg appammseinéttaili@arﬁdnds pdrfermed
3. [61] FIG 3. i .
the TDEL accorléllo?de@ ttI llls%\gﬁé]@% (%chkyéc%fcﬁ)%é{ﬂ 1519'?8@21%{381?% gférrc]i% i qult‘xagl]mltZ
Al t hough not sm@dmhc npdale@ TIEL whbE RODRdrom thteumgecerremqhdg ngdmmdiﬂarmd
100 is | oadedgjnt &e&{h@i'ﬁﬁ‘%@aﬁﬁﬁb 19916%&9 repr oduci ng appar at us,
|n|t|aI|zat|on I'S perforne n order to use the write-once recording
medi um 10681 | n oflhercafigsr iflvser dhte and avsasidatamedording eammiand dre inppolattle write-

TDFL and TDDS

the read TDFL %{%3%&%@1%&&1 92%&?&8659{%% }@(ﬂereaﬁ-})'%1 g;&%z%g&g@? at a
and a user datuser @ateoldthngvrdmmch@gmmdum 109 in Ipecdpsermiaed writsend
recordi ng nmedi yun.100, (LR AeDRle dpdfition RAVEEy th&otRRle@l unit 2

records the
[64] During 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 inchuding the
pointer information indicating the location where the updated TDFL is recorded in the
TDMA.

[65] FIG. 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



user data on the wite-once recording nmedium 100 i n predeterm ned
units and perforns a verify-after-wite operation to verify the
recorded data. [64] During a predetermngd tine interval when data is
bei ng recorded, or after conpletion of single data recording, t he
data recordi ng and/ or reproduci ng apparatus creates a new updated
TDFL containing | ocation information of new defective clusters and

| ocati on infor m¢rd$1a siface epd disewbere daﬂawstrapsnctimg togbpacthr igre¢adedndnnew

defective u

ecor ds the” OBt ERIAL B BARLERIs e & Bhbich Kb Ehurbdf e, The
| ocati on wher elagiel Eﬁ@muee@semunm gsedéc ordegd dan in te fild Serem {nﬁﬁ@ apGeatibn
is a diagramf expifl t.

accordi n% to ano er |'fL91- g#s'? garfo Qlfstegﬂo% %@E‘%@ﬁ'@ i Qggﬁg%d &nﬁe logﬁf%lessegtgﬁ
in units[6f] eit hethedlatatresasdiog and!mstemowmgmpsmtusfmdssﬂae ltn@atsmmﬂdemtto be
unit of data t or
an applicati onp&%%%dgggr 933 ug’tﬁ glgé)?ors&t({]gé %ﬁ%ﬁﬁgﬁ@% ?0 &\?m%tﬁigb?ﬁat
can be physi callapages ad of ﬂledlatann unith afdogical sectdrsyin a dompgremer ad appditatioeast

one sector con ?}dg}a’# for [r@coﬁ{lﬁ?(g oh&gg_lxﬁ‘ Etﬁcf f?ﬂds (& l?%ﬂgh \ék ﬁ)%%a{ar?ltsx?lg the

physi cal secto ogi ca 2ror
space of a dis bSNh@hﬁere@aIDasfmbb&twnghd LAY amd ﬂtﬁﬁéﬁ%ecmatpped sy the comtehé dnit 2

An address us§ %zng a?ruéfécp ngm sma@%&i&rwﬁe§e&@4}e@&d&lg%¥é' cal

sect or nunber [ ca sector I's a sector unit used t

manage da®d in t Heefgripg toskIGt im denaidse uspidatcaed ovd B mlmgﬁsampartlatcevﬁlsiw
a | ogical sect n 67]
The data r ecor §er HMHQ%F 4 erigal ? : uééh‘lﬁrrélél ga%graeﬁg% Eﬂﬁfhlhﬁ%ﬁ ? %%Cﬁﬁgéé 5%0&1 of
data to be r e&fwaé@ \tv)blclil B%N@)@ra@e@eohallywémgqut bSNhare apsignsd d aideaseaieum
100 using the @%N;cal {LRISAOfE Pﬁ)l«vlevé}f the E‘BNg%eaasélgn #ﬂ‘e}lé&m&ﬁg&&i@bf the spare
sectors in a corputer or an application prog recor

reproduci ng da@8a Baweert fordisfackee areasanfiterisor dafaareaiatvderssdaiests ﬁé geneggd.
The rel ati 0”3hh@a@&hﬁ%ﬂoﬁ%ﬂﬁhéﬁwsﬁ%&ﬂ%?am 1.%1&3?&%%9 aiddnd Jz@eq& BLL, G

unit 2 accor dlé\fg eneration and catlon where
recordi ng star® 3Ct{V68]eaRéTFéPﬁ¢fﬁ‘§dttbe PSigs and the\L s brceme dliffgent. dat a

area and[dyjdenot ghedsGRidfaSs ALERed Intht (&r dh\ﬁ%fea%‘ﬁc%oﬁﬁfg%oac@ﬂﬂnﬁ&e
Spare ar ea B, there is a plurality of physical sectors (not hown)
to whi ch PSNs HFerdigdpedstar airaslogsisreaing madsNg t%ﬁ@nagwg;ﬁ‘éardm rp@de, the

| east one phygdcsadta BOCERNIMNY dnd JAMRYESLy récbﬁe&-%e@ﬁﬁcﬁ?ﬁb&@ﬁ@ rhdde, the
repl acement areas of . the spare. area B except for defective aréas of

the user data WCESAAISH0lRecceRarlyontipously scardsd.dwt is reeprdedrap sagdem. O

al though the pihysikEa@ indREk it aRds Inh@hlkﬂgb&@fiy—a%%ﬁfe o%é@.ubﬁ‘!% AGBncdN
size, if _defectiyve areas are generated, the he Ns becone

di fferent’0l[ 69] THe dya&scoptingandionrepradiging aPPPIFtH%feG%féF ﬂHeHS%F dgfagp th unit
according to aaeHat,ithel@éSrecording 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 a

cluster where a defect is generated is found, the cluster is identified as a defective
cluster and is designated as a defective 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,



recordi ng node or a randomrecordi ng node. In the continuous

recordi ng node, the wuser data is sequentially and continuously
recorded. In the randomrecordi ng node, ythe wuser data is not
necessarily continwisly recorded, but is recorded at random (1 _
through Oindicate unit areas in which a verify-after-wite operation
is perfornmed. [70] The data recordi ng and/ or reproducing apparatus
records the user. ddtfacti#3, drie raplatemeat &2 corfesportdive td slteadefexc#3 ahienigsignated. In
and/ or reprodu a e r the unit area O
and verifies | lt%g&a@ hé‘ e{e&é%{egé%nr &nglﬁ}%‘?ﬁr{gl %Jdg%gl‘{efar% “defect is
generated72]l f a &ﬂtuswdlmg1mdevw1fnmcm®te cmnm:lanénpxtoetﬁe it frea @0, if tehemation
cluster is ide S ster. and desi. d as a
defective ar eagﬂ&'cgl%"%c’ ;fagig{nﬁ;gs e\ﬁgeaedng 1fau_|<gf%1.1s%as an[e.}é}-]t%%\ € the
dat a recor di ngrandlingy ofrthpuseddats agigapparthe mcondmgoplemﬁon he 1mmplezﬂai),ahe
recorded in th e A

area B where t %tggésc%%m%a’li{d/dr@%ﬁr@&r%g%Péaﬁfti.’lss &8a3c§si,gn1§? B davmus ITE)%L 5 Fin
repl acenment #1theNeorngry 3f ¢ €PFL.ed ovlgraigedtiva infesnatibatod thei defactsef 1uhiotgha#3athat
O, the data r [ar. a

start of the g%lcgegtggtgg 5?\%“ \%%rgslr @ﬂ%@ 220 %‘%fc’%&&dﬁ Iféa %@A@&%
normal |y or if plceiednéck] theougly#heoratspehding tatthdm#irthroog}uﬁi are uwpidetcé a
defect i ener at 1 L | i

as o det S 4o, °| Wi o WG indibe kAR 0Fs oG BL R D 5BLOREL AR
correspondi ng ewrd/ertreprddicagtapp@aius, thesingnohuratl2 reafisde praviqubly reqorded AL
(r), a defecti ?”1
correspondi ng %gﬁ?ﬁ%ﬂ 31 éec?ﬂc;ggecgfcgn%@é@&%alﬁggn@%}gregﬁ[?ergiﬁlﬁﬁfm i’ e)

, no defects amempoouhdharedfiterhenras aam@rdmg dpdratian #estaatsedata is[r@@fdedfane defect
recordi ng and I r) , if
term nation %’H%M%eecorgggﬁ Opgﬁg?@gﬁ&g%f% %)‘?%%%@ggfﬁ?top%&& él a user
pushes ah74j ect Bawthenwerds, lﬁét?d?@rfﬁgg operatinn #7s serifibation aftes repouding of thhe
recordi ng oper aée&%a#s]pérﬁnﬁ%&%ﬁﬁ)ma@ﬁuo%ﬁ@ Jn%ctﬂﬁsdh é@@&’é&f #5 and
reproduci ng apparatus creates, In revi 6us store

menory 3, a TDRMTeSROngiRg TeplessRantsi4 anﬁﬁé ramiqswnateql Aftﬁé theapeqsding pperation #2

through #3 thal te@fifatf %rcﬁtaetgcdr&nglaﬁdflﬂﬂebr a}p$a§u|§ RURR i e preBOIE
| ocation informati on of re- cements #1 t

correspondi ng TEFLHE stpsgcinithe W?cmplh’r% agPHa12 wheae iﬂ?ﬁﬁ@l‘e@for{ﬂﬁ?ﬂﬂ oiitkn

the wite- 0nCedéf@&?#ﬂhﬂﬁ#ﬂ@ﬂ'196&169&fbl%1a%§bf‘thla?é}ﬂlfc@mhﬁ\t& @4%&?#51%% dated.
recordin and/ or apparatus, the control unit 2 reads t he

? r epr oduci ng
pr evi ousllPlr ecor d&4d F. STBRpiraies BBl Fh (Referas HEo? dpergoninipumation of

and stores thegi gaectiviclusttds dnﬂ:h& DRite-BRERErding HRENRAND S incIOMAGn e first
recording operation #2 starts, data is recorded and defect

managenent is pAFRRBPHEE TDAL, h@@%@nmfyﬂa@mwff%acs@%msw pesroniing

#1. [74] 1n ot hahe Wbl cldﬂtel’sh@ idcRAed B theseRBST @lirdioftBe THEL fil fakpRNof
after recording of the wuser data is perforned fromunjt area (c)

through 0O, a qqqi@m%tg% logations o the defegtive 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 HFIG. 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).



correspondi ng repl acenents #4 and #5 are designated. After the
recording operation #2 is termnated, the data recordi ng and/or
reproduci ng apparatus creates, in the pgfevious TDFL #1 stored in the
menory 3, a TDFL #2 where location information of the defects #4 and
#5 and location informati on of the replacenents #4 and #5 are
updated. [75] FIG 5 illustrates an exenplary TDFL. Referring to FIG
5, locatil6d inf oﬂ?mtdxemplafy ershddindeftectt vevify-aftarst¥flsreoordirgevillmiw e once
recordi ng nmediy Qitls included in the first colum of the TDFL,
and | ocation |n ornati on of replacenent clusters corresponding to

t he def e€f8lve cl 3G dris aiview for kexpleidingvetifyeafe DT r©otrdimg acfordihg toTdDFL .
In an aspect o . O f Y
clusters or re% E%Je?ﬁr%é%tt m%ﬂi ‘Lf%{r&;m‘é%lggn %?}cdéliggg ﬂﬁesﬁh%”ggﬁgﬁéﬁﬁ%ht ot the
respective f| rwsmmwgntwnowhtmeTBELedmwéze:ﬂs egtad testhetrof agyhiralite vk plusters is
clusters. L ion or

r epl acerrent cl %ljegférde& Hlea *Bﬁ@%éﬂ% ”{]513@ 1&%@0‘?8%5{5%@ tﬁe’f““r%a@ﬁ%ct ive | ast
sectors 6191t he d&eéétmnglw BGUG ttey s;zeomf th@TDBLamtbmmtustctmtledmg a tirst clestery
i ndi ces indic v t

accor ding to atiSaaesioty ERNEFI0 Gl G050 Rl BEATHT. s KobRtRh ey
once the TDFL theeeqlustereahddbentessidiell bisla mbdvef, the herifatom, dfl is deterintingl that a

ds th f
Verifies the  Fagas gt B shaRTcnEL ) HALord tnd By LR Afhe
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TDFL i s recor dexidedemds arp gepeyaied furiag inifigigpcomdingrang Hig lwtlpmof te clusier 10z e

of the TDFL i shltepBeds itSdedctive Rebhdlbinge3bi rst cluster 210, a
second cluster 230, and a third cluster 250, and the TDFL is recorded

inthe {3Mee cl &5¢-&risaxicay forexpleining veuky-afiss TRRLgsearding poqopding to another

verification, érﬁbdcﬁm&ﬁb@ﬂl@p%@nttlﬂ@nu@n AQ:%B:%ﬁIg tb%le%ﬁ&?ﬂi %ﬁ&hh@ntto@ﬁ]e
second cluster 230. Therefore he data recorded in th second

cluster 230 i sPrEEsHFnvendion; athaFaha%@ gige Qfﬁbfeﬁéklﬁtefsom%EDFhllfr weadekingyfirst

250. After Vercluétéﬂﬁﬁtah@ﬂ]eﬁfveﬁﬂ‘lﬁi als WSttt o@ﬁ‘@wehflcdtkn B isdRlcBh e et a
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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
TDEFL 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 FIG. 6, the pointer information includes pointers
indicating the locations of the first cluster 310 and the third cluster 370 where no
defects are generated dﬁring initial recording, and the location of the cluster 350 that

replaces the defective second cluster 330.



and the TDDS is recorded in the TDVA. At this tinme, the pointer
information includes pointers indicating the |ocations of the first
cluster 210 and the third cluster 250 wigre no defects are generated
during initial recording, and the |location of the cluster 270 that
repl aces the defective second cluster 230. [80] FIG 7 is a view for
expl aining verify-after-TDFL recordi ng accordi ng to anot her

enbodi mebdllof t hdI1@r&Blusiratésrexemplannpoimtercinfatinagon indickiingstholanation of the

embodi ment of flj@%f, aBéoef&ﬁgt(t)o &{e]ﬁclfﬁggtioi; p?engF Jr\fetﬂﬁ(?n %hé?é%te?&f{n@ﬂa?lgn shown
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[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 TDEL is a
reproduction-only-apparatus, the recording/reading unit 1 and the control unit 2 may
only perform data reading.

[87] HFG. 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



of the TDFL, the TDDS shoul d al ways be recorded after the TDFL is
recorded. [84] As described above, according to the nmethod and
apparatus for recording the TDFL, the TDFL can be recorded with high
reliability by performng the verify- after-wite operation during
the recording of the TDFL and rewiting the TDFL in another cluster
if a defective cluster is generated. Al so, when a defect is generated
during recordi mgorking medigmi00. only data recorded in the defective

cl uster igggyrecor 4 t t i d : .
re-recor cg?ﬂg t he(.ig%ﬁt llrcgae}l?)%%%@l? err iTr%[b %% lﬁétedBaj,ﬁﬁtr‘?%’ %‘gIétF %ltnlfogﬂlaté%o
t he poi nter i ninsligating te leagtipraf thegpdated TR aisiobinedifras theupdated n whi ch

the TDFL is r emgpe%%{gﬂf@?g%)é Tﬁfl; jt)é]iliﬂsef’%ﬁgnfag?ﬁ $Qicd e ?d%gticgnhrtg ﬂIQB%ated

is recorded in the" T ossi bl e to conserve t

storage space IRHHes fpprctugshown wddlGol and apparatus for

reproducirgg the Tl RESHEE lg}ﬂti Egzbt | e indef infd B s 83 Fhtions of
invention will now be described. [86] The apparatus for reproducing
the TDFL uses Ehéersathere Be ypdatadgllaiie isegnrdrdipming ordep pawbicly e dAMINs i n
HG 2. However rechided HEme BRAEAL i Seali@ e ?%9(??9‘55?%5&%0};%50}. ?la@ct:cig'lgol unit

repr oduct i on-onl y-apparatus, the recor g/reading unit 1 an

control unit 22#tgyes ewndaed TP amblAFE Swdin gead[feon the|vaite-gngesegprding
flowchart illu i ; ey i
fHetiRh 109 it bR n@ﬁ%? d, e éo%ﬁﬁﬂﬂ'h'% {Eﬁlof%gﬁesﬁ%éprﬁ%%ﬁs?fn&?ahe

to an enbodi rent of the prese I nvention. not °s

dr awi ngs, whenTecpgledpn the-vifeenpeieerrding gnaditen LR wigorefaiensh i fie TIRDS adr
data, the TDFLTp#RGidr&ifin RRemdfyss.r ecorded according to the method

descri bed above is | oaded into the data recording and/or reproducing
appar at u$0lt he cdhePsIseRiARYentonhdsg epnke implemente A4 eoraputeriessiabigcodss iyse

the write- oncecsRmnedtREbRBEIGHIhd BRdivnN TR ARfpudR réRiabIR 3o fdiftAhadium
required for use and nana%enent of the wite-once recordi ng nedi um

100 is read fr#iudeseliiingsel seroedingappapiusedin Wrichediita thati@o be radpbyan

particul ar, aft@hplidi@ystadad @6red Hdeh boSmpREAEEFALRIEC I8 meBRIab ROM, RAM,
i nformation |nd|ﬁ$t|ng the |l ocation _of the updated L i s obtained

from t he updat &¥-RPMpaR8pictRc Horpy1d5ks. 9ePHerl dadstargaeoditdtaugmission via

i ndi cating thecdrf&aiavey) eQf, thd RiciRd 34186 thel Sdmhpula SeddiBle $ddokiit dHhedigd e be
in HG 8. [89] .Since.the control unit 2 can obtain fromthe pointer

i nformation th&STOREE pEREEs BPIPYFT RBlES ceried viaa ngfypak arf Srpppmpuer
recorded and apa@dtlietodedlcattieGlorédi@ertBirknd Seclt@CRIrORertAlibdiraghistst ers,
R DTl Rk a0 20RO T, FOML Ml fen 2 e
recordi ng medinumlEpIe types bheedit O#KicB a TOMAGOR! HeQonstived, Ackdifg writable
flawessly r epgﬁggfzﬁe&{g %IilchdgstéD—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 equivaients.



recorded on the wite-once recording nmedium 100 with reference to the
TDDS and TDFL stored in the nenory 3. 190] The present invention

al so can be inplenented as conputer readable codes in conputer
readabl e recordi ng medi um The conputer readabl e recordi ng nmedi um

i ncludes all kinds of recording apparatuses in which data that can be
read by a conputer systemis stored. Such conputer readable
recording nedia are ROM RAM CD-ROM nmgnetic tape, floppy disks,
and optical data storage, and transgiéﬁii on via carrier waves, e.g.,
the Internet. Al so, the conputer re R1% ecor di ng medi um can be

di stributgd anong p.qma@gfauﬁmtr@&%diﬁgm&téﬁoxﬁ&ngadammégp&m 4 te-
conputer ~readabl e codes can be stored thereon and executed in a
decentral i zed fash¢usareqogting medinm; the apragatus qonjpsisigeder st ood t hat t he
met hod of the presgpboldiRBIdiRNnTAYhiBErettt&atd h Stbdds BhiE Alo¥BS whife-once
media in which a TDVA is to be conserved, including witable optical
nedi a (such as CD ReorpyprRiiungangditabl e nmedia (such as CO-R'W DVD-

R1IW DVD-RAM), nMagingdns] sitwhien Bsli@1said i adingRel dng WHxdo &%Ed a temporary
generation DVDs such as Bl urag di scs, advanced optical discs (

_ ang . Ds) ,
E-DVD. [92] Al t hougfiechlistdor defrsbarpnagamentoyhichis cpratdathiileithpdata s srsordsd an
been shown and degg kirid@8nceirtcoydihd AedEmaRpRh @GE@Ine dlubyr 688 Rriskédck ed
in the art that changes may_ be %tde in this_ enbodi nent, \#'lth ut
1f-s<;mr 13 1

departing from t he"prrRgimadag. y Bether pefeplds prGEARY IB e at{RY WEope

E)fl | \MIi CR is defi ne@iu%ta, &dﬁﬁ‘o@ﬂaﬁ{ rl&Eor@iﬂQ//réahﬁigﬁlnﬁﬁbldie\i@rhﬂﬁlg%coﬂcﬁ_d@hﬁﬂdf‘éctive
. n apparatu or, recor n an or epr oaucl n ta wt

ospact Lo o e i cdugifin SRR PG SROAT IR DhEC Sr Ot WOHBrrSrhg:

a recordi ng/ r eadi ngpittet nforhbidh indicangs ldakian onthefat leeAdse caster ik mhiohtihe

wite-once recording nedi .and a control unit which.controls the
recor di ng/ r eadi ng ﬁﬁ‘gf’rafyoéellffgckggtds ‘é‘f"?féﬁfg?)‘} &‘FQ’V rﬂﬁ@f“’eecrfcqrﬁhg% medief ect
managenent, whi ch ivhereinahé pantahinfembiien id aichudes i £ Goipdedy disc ddfin@ion
write-once recordi thmm%gi um in at |least one cluster of the
wite-once recording nedium verifies whether a defect is generated
in the at[2] east on2 Armcippstabss forooprbdading dndér recootingi degd wdldispept tord writeo
record data record i - def IV, er _in.apother cluster, and
controls the I‘ECOI‘gl ﬁlé%ﬁeén Iﬁg(ﬁﬁllﬁi tpefl@a%%%soroa{pﬁ%o ‘nter information

i ndi cating a | ocat & adisg unitwhech réada data oeverdst 0 they wiite-onbé xshorrling medium;

tenporary defect |Lst is recorded on the wite-once recordi ng nedi um
wherein the pointer information is included in a tenporary disc
definition 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 temporary defect list is recorded and during recording of the temporary
defect list, if a defect is generated in the at least one cluster and the data is
recorded in another cluster, the pointer information includes the location
information of the another cluster instead of the defective cluster.

[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



structure. [2] 2. An apparatus for reproduci ng and/ or recording data
wWith respect to a wite- once recordi ngénedi um the apparatus
conprising: a reading unit which reads data recorded on the
write-once recording nmedium and a control unit which controls the

reading unit to regdeROddRit@hipdritly As@BidnBFEmennates ok kddBrdgl x6RbrRIY doheer e
a tenporary defect .list ¥s recor ded fgr.dﬁ%ﬁg{ nanagenent rornt({fnptraz?e
write-once recor di Y Prdsfeghnanggaaent aad pgin rmaiien ipdigatingto g £eoar
tenporary defect | ustorirgpro@eaigdpgaramd 1dcaasitoftah Radt@RP Blugtein feficiche

list, according to the pg%ntir,lnfor it i on; wherein the pointer
i nformation indicattB®oraRedsied siidrrcgidedne at 1 east one cluster where
the tenporary def egherkinSthileshd @epo@eddeded listus tedgrdee othe hi18asobnd dhgster of

temporary defect |ist, if a.defect is generated in the at |egst one
Chubter and the. dalts PO i ST RSP AR g TS Fener R BY fritastore
i nfor rrgti ?n ihnc:ju]gelastérfmd Hﬁtﬁﬁﬂefmdecj iﬂfaﬁﬁiﬁ&tdlﬁuﬁerpmepbﬁateamﬂngﬂﬁoﬁhmhﬁa
i nstead of the defgctive cluster. 3. A wite-onc cor.di.n

redi um o use wi ¢ e et gt thihs s ST g R Ea i i Potstor
conprising: at |least one user data area for recording user data; at

| east one spare area for replacenent of a correspondi 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 disc
managenent area for recording . a tenporary defect |ist for defect
managenent and pointer information indicating to the recording

and/ or reproducing apparatus a |l ocation of at |east one cluster in
which the tenporary defect list is recorded; wherein while the
tenporary defect list is recorded in the at |east one cluster of the
tenporary di sc managenent area, if a defect is generated in the at

| east one cluster and data is recorded in another cluster, the

poi nter information includes the location information of the another
cluster instead of the defective cluster.



