A RECORDI NG AND/ OR REPRODUCI NG APPARATUS 5 Technical Field The
present invention relates to a wite-once recordi ng nmedi um preserving
a data-recording status of the wite once-recordi ng nmedium a nethod
of preserving the data-recording status of a wite-once recording
medi um a medi um i ncluding to conputer readable code for the sane,
and a recordi ng and/ or reproducing apparatus for the wite-once
recordi ng medium Background Art A data-recordable area of a
recording medium e.g., an optical disc, is nade 15up of a.lead-in
area, a lead-out area, and a. data area, each of which is nmade up of
clusters. A cl u RECORDINGAND/ QRFREPRODUCINGARPARATUS

repr oduced. Dependi ng on the type of data and the type of
standardi zed recordi ng net hod, data clusters are recorded in one of
the three areas. After data recording, bit naps are created to
represent informatton about all 20 areas where data has been
recorded, and the bit maps are then recorded in a predeterm ned area
of the recording nedium contributing to convenient data recording
and/ or repychdisal Figld To be nore specific, bit maps are created to

represent ogccupied clusters d.unoccupi ed f 1he

| ead-in area’® B}?&eﬂfé%@ﬁ'&ﬁ rg?@g}o 3&5"%{%@%?’% é%@éd@hleﬁ%g%wﬁgpés are
recor ded (ifg-tdtRrdiag efatlisng the Rbteredevwarsding hadivm reoetitichef reskndng
reproduci ng appar at us n rformrapid access.t esi r . of

t he recorhf H@Par'ﬁ?a’?'i‘jjfﬂg Eﬁ%‘uﬁgf? iwé'Eﬁ"a'P?eDrgFW@g'%brﬁ%d“r'r'glpg ”?edjé‘ﬁ?ﬁ'?c;!/&gﬁ upi ed
ar eas;of GhatfutertrBgyalie Sodetoy tesefnd, ahdia recdrtigemdr reproddiing appatb s

i n which managenent of def.ects %enerat ed during data recording is
i npor t antfor the write-once recording medrim. .

Background Art
A data-recordable area of a recording medium, e.g., an optical disc, is made

15 up of 2 fead-in area, a lead-out area, and a data area, each of which is mads up of
clusters. A cluster is a unit in which data is recorded or reproduced.  Depending on
the type of data and the type of standardized recording method, data clusters are
recorded in one of the three areas.

Afier data recording, bit maps arz crasted fo represent information about all

20  areas whare data has been recorded; and the bit maps are then recorded in a
predetermined area of the recording medium, cantributing to convenient data
recording and/or reproducing.  To be moare specific, bit maps are created io
represent ochipIed clusters and unoccupied clusters of each of the lead-in area, the
lead-oui area, and the data area. The bit maps are recorded on the recording |

35 medium so that a recording and/or repreducing apparatus can perform rapid access
1o a desired area of the recording medium. In particular, since bit maps identify
occupied areas of daté, they are very useful for write-once recording media, in which
management of defects generated during data recording is important.

A finalized write-once recording medium denotes a write-once recording medium

10 in a state where no more data can be recorded to the recording medium.
Finalization of a write-once recording medium can be either where g write-once

recording medium is finalized even though additional data can be recorded in a user
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A finalized wite-once recordi ng nmedi um denotes a wite-once
recording nedium 30 in a state where no nore data can be recorded to-
.the recording nedium Finalization of a wite-once recordi ng nedi um
can be either where a wite-once recording nediumis finalized even
t hough additional data can be recorded in a user data area of the .
wite-once recording nedium or where a wite-once recording nmedium
is finalized when it reaches a predeterm ned finalization condition,
for exanple, when no nore data can be recorded on the wite-once
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General |y, when back- up data or _an inm t ogr aphed by a nonitoring
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must be t akehbaRi¥SREe Aedohiifigimeaiuhyisfinaedotal @Lﬁreafdﬁm@&sraﬁ t he
io recorded data of the recording nedium Even if the recorded dat.a
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recordi ng nmedi um needs to be ‘ascertained. Dsclosure of the Invention
15The pr e §balographed by ehmpRiEing Eamerausi regorgag en EevBiedingg regilingmedium,
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t her ef or, status o

wite- oncéai@er@éwdﬁ‘ﬁ@nme Wétﬁ@?ﬁ%r§0@ﬁ@§éﬁ%@ﬂm€eﬁﬁm be asgarignedof t he
data recording status of the finalized recording nedium are
prevented, a change in the data recording status of the finalized
recor di ng&@lﬂ&tﬁ.@ﬁé@lﬂ@&scertal ned, and the original data

recorded in the -\ desOnGRehRGEPHELRES AR éé‘ﬁh 6&&%&%1&% bRsbRfhg a
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20 medrum is preserved or modifications of the dala recording stalus of the finalized

recording medium are prevented, a change in the data recording status of the
finalized recording mediumn is easily ascertained, and the original data recorded in
the write-once recording medium, corresponding to the previous recording status, is
ascertained.

25 Additional aspects and/or advantages of the invention will be set forth in part in
the description which foliows and, in part, will be obvious from the description, or may
he leamed by practice of the invention. | )

To achieve the above and/or other aspects and advantages, embodiments of the
present invention provide a method of preserving a data recording status of a

30 recording medium, including recording data on the recording medium, producing
recording-status data, representing occupied areas of the-recording medium, and
recording the recording-status data in a temporary defect management area
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30 recording nedium including recording data on the recording

medi um produci ng recordi ng-status data, representing occupied areas
of the recording nedium and recording the recording-status data in a
tenporary defect nanagenent area allocated in the recording nedi um
receiving a finalization conmand to preserve a data-recordi ng status
data of the recording nmedium and recording predeterm ned data in the
tenporary defect nanagenent area, in response to the finalization
command, to prevent further data recording on the recordi ng nedi um
5The r ecoraliongfedfin thecreporeithet mediumerbodiving a‘ﬂrratllbaronmynrﬁaﬁd foeiresdred Hde

copying te ta cl udi the reco st at us
Gapa 1 o S R ARG Tk of Bistsrdilpoindidn. sigenina S e
recordi ng dahlemcthpltedpbl@@@éfaémmwwaieadmtraspdhsé 6 elealipmpAge ment
area on the rec rretd]guﬁ? i n re%{fgse tqQ the finalization command.
t oThe net h(??(ﬁmﬁ%ﬁ'/{ ?eﬁ'@F' PR AR PR s TeFRINE0 Medlidlg r ecor di ng
by det ey ni ni Mge mtdi@g otthe ﬁr@f@éﬂ[m tﬂ@émﬁﬁe}ﬁﬂ%y%@ﬁbﬁlhd&?&é &inkased
on the def ect managenent area contai ning the copied tenporary

managenent SARPETY HFH28FRGRIRG AN ‘E'%Ys fa%rg'“gééﬂwﬁﬁﬁ@f@?ilsd@@fdmm ng
whet her t hRe wﬁ@dr@lmf@a%mgea@nb@@a ahum@édra[ﬁgﬂk@é@;ﬁe@fén{da r?Ef ect

management area contai ni ng the copi ed orar%q managenent data. 15

In additi JR2NRAGESH dafete AdeRRY ”é?élaae'i'?ﬁ?t ¥ga padhm trsarding madism inr e

unoccupi ededid@e®b tHeWhali2aRRr ebynalef ect rranagerrent area. Further, the
recor di ng- st at us data may include bit maps, distinguishing occupied

data aMeas. of ¢ Rethosddpry efr@&iuampr%ﬁitm&!&aamﬁa reRording b deteomininige
recor di ng iR@hethe Ricofdin F}Te'df% Aad %é@ﬁ%ﬁ:ﬁ@@ﬁ&e@r&ﬁﬁg:aeeiga?m%ﬁggérg%aﬂg

medi um by representi n% t he occupi ed and/ or unocc areas™ W
di f f erent &2 GUYeNMYtAR copied ipiprRerayJeanasemamnt dafp; anch prevarting fadheratata

whet her d&é@ormﬂg b?@j%tbrﬁ@cﬁﬁt?]q ch'ef‘thbf}gbdfﬂﬂﬂ%ecﬁurH%’égrb@eﬁf‘”nél&@d based on
recordi ng nmedi u cluster, being a data recordlng unit o

the recor dP®get ﬁ@nhwamgem@tra&%mmgmm tReigrhiprosy Y hrenaoemeredaince.
recor djsng madﬁzﬂ@h the preQicBs AR A Ro9BRU8CRDEd B arPENRE LASRS Iea af?‘géjﬁf

advant ages nbodi nents of the present invention provi de a tho
recor di ng @%Wwa%rqe&%mﬂwgeweaﬁ A% i ncl udi ng det er ni ni ng whet her

the recordi n&m@nm&é@ﬁd;p@%dém G GhdAasest @«aggto@&ﬁﬁe‘sﬁlhgghb&ﬁéd on

flag recorded in a spare bit map of the recordin
prevent i ngaip #easphiiggeerrdipgtraediymifioe yeassraied ga an’bfégé%p%wﬂa

det er m natrhghhNétar Aftick ASQLALAYaPB ISR reérﬁﬂmgl ARG re[%&mmnq
further achi eve the above and/or other aspects and advant

enbodi Hentts® B*chvr?él FogyenrerRivhtean Wik sifiesrntyalvee ivtnedit m%ts@r dianly of
data on a thes®friipd ndiBRbiuHe wmﬁéf@aiwhﬁ@éé%%b&ﬁe@ il RERICHhNGuEsdt a
to the recordi ng_nedi'um based o
the recording medium, with each cluster being a data recording unit of the recording
medium. The recording medium may also be a write-once recording medium.
To achieve the abave and/or other aspecis and advant’agés, embodiments of the
25 present invention pro'vide a method of recording data on a recording medium,
inciuding determining whether the recording medium has been finalized based a
- detected finalization flag recorded in a spare bit map of the recording medium, ang
preventing a recording of daia to the recording medium based on a determination
that the recording medium has been finalized.
30 . Tofurther achieve the above and/or other aspects and advantages, embodiments
of the present invention provide a method of recording data on a recording medium,

including preventing a recording of data to the recording medium based on a
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determ nation that predetermned data is recorded in a tenporary

‘def ect managenent area, previously recorded to the recordi ng nedi um
in response to a finalization command, to prevent further recording
of data to the recording nedium Still further, to achieve the above
and/ or other aspects and advantages, 5 enbodi nents of the present

I nvention provide a nethod of recording data on a recordi ng nmedi um

I ncl udi ng determ ni ng whether the recording nedium has been finalized
based a detected finalization flag recorded in a defect nmanagenent

area ( DVAje@imiriz@ion @re bridetrimdidliBta Rndogtiey #nd temparanyeiotsdi ng of
-data to the recordgélrgsrredl .um based o %H%eter nati,.on that
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nanagenen{DMf*éQf Wmmfdmgéwlﬂf‘ €2l piRVeHIBIENRCO TG °f|§|9§ e SEmarding
further Fn,F%ﬁLﬂ‘ﬁ %Qséd“oﬁl af%*n%aﬁéﬁ@aﬁ%e@&ﬂﬁdrﬁ%n@% K9 dnTralisidng

t he TDFL. achi eve t ove and/ or other aspects and advant ages,
enbodilfrent s Tefachirvetioe ptaweaftd/ormﬂwrtasmctﬁraad pewariagese sripcinaiel pbihe

repr oduci | BRecRRPRLAR ﬂr&gaélgmhgd E‘f‘r%lf&ﬁm‘gfrc{aﬁ 8@3@@&&?}'\8 Qi raadl ng

dat a fro a recording lum and a contr er controlli'ng t e pi ckup
 to recor dirghtcihmpreveriingecerdiding afsigiain the eeqerdiom Bediimibessd o t he
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representing occupie reas anon ta-Tecordabl e area on
t he recor @ aggce bit map (SBM) recorded in a defect managernent area (DMA), indicating

15 that the recording medium has been finalized, with the DMA not including a
finalization flag. The TDDS, TDFL, and SBM may also be recorded in a temporary
defect management area {TDMA), separate from the DMA. The TDDS and SBM
may further be stared in a single area separate from an area including the TDFL.

To achieve the above and/or other aspects and advantages, embodiments of the "

20 present invention provide a recording and/or reproducing apparatus including a
pickup wiriting data to or reading data frem a recording medium, and a controfler

— controlling the pickup to record data on the recording medium, 1o produce and
confrol the pickup to record recording-status data, the recording-status data
representing occupied areas among the entire data-vecordable area on the recording

25 medium, in a temporary defect management area allocated on the recording medium,
and to record predetermined data in the temporary defect management areain

- response to a finalization command, issued to preserve a data-recording status of
the recording medium, preventing further data recording on the recording medium.
To achieve the above and/or other aspects and advantages, embodiments of the

30 present invention provide a recording and/or reproducing apparatus, including a
pickup writing data to or reading data from a recording medium, and a controlier
controling the pickup to record data on the recording mec!,ium and to prevent the
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medium in a tenporary defect managenent area allocated on the
recording medium and to record predeterm ned data in the tenporary
def ect managenent area in response to a finalization conmand, issued
to preserve a data-recording status of the recording medi um
preventing further data recording on the recording nedium To

achi eve the above and/or other aspects and advant ages, enbodi nents of
the 30 present invention provide a recordi ng and/ or reproducing
apparatus, including a pickup witing data to or reading data froma

recor di ng JRdkiinys @id 1@ 1HeABESBInghedioRtyaBkd bN@ detemindionihata recor d
data on tf1e recordi ng{ medi um and t revent the .r ecorgi,ng? of data to

0
the recor Smppraadiaiesieanagemenbagat iha WPIg Teadmeon ary def ect
naﬁagenen%re%{eﬁrm%& Ma Eo%%gfyﬁ\igfisaﬂﬁé iré&@rdzﬁ%wdnﬁn RaphesiefiRfimdedhgat a
a

i dentifyi e recordi'ng nedi um has been finalized.

t Th
det er mi natetenminagion thes the pradeterminae gatfds 22G05dsR 6‘?%?{5“95}5"“‘3’@@%ﬂ
tenporary ”%%faggﬁqeﬁt HRAFES R Dadtldtd ﬁ@&eﬁ&é@@é@ﬂa%@ir@ﬁé&%éﬁ ﬂﬁérﬁ?xtﬂét a

bei ng recorded i n an -entire unoccupi ed area of the tenporary defect
managenmenunas@picdiaeachihevempp@nagefeel BAEIIMIE AER aspects and
advant ages, ﬁ@%%fé\}égﬂé SoQle émoragﬁa%ge&@\éﬁatau%@g&v AP oRinEPshEY
medi um having a lead-1Tn area, a data area, and a |ead-out area,
i ncl udi ng peeseehipwestiion pfefide o recaraine mastuianaywng aleadin ajeata ¢3ip arasast
one of the_lead-in e i
wherein r 388@3?%%9 g%ﬁ%b‘nggﬁggg\t/\tﬁp @h%éﬁ??&‘?‘%@%@ﬁ},?e fgﬁﬁ(gdsmdﬁ‘t t he
r ecor diong lenstibnerpf ihe leatoraleal the detscareamidrihe isadetué areanhatident
area, wherein.predeterm ' : ct
manggenent i S el e bR R bqs b RFracB AR bR
prevent f wsddiésd thetha terepwadi defecd managemepbarer rghereiai iedelesioeddsipds e
t he above and/or. ather C : ' i t
present | FORIURLR B SmBEEY deler HerRERRh AEs, 1 FERBCOERY e e e
control | i hgea finalidedotd eveant furthee dotedirerydingdindhie ragerdiag gieAlrappar at us
to perform ngeth | j i wAdihdrid hdthet O
achi evE the%b%@%‘%ﬁ% %[r)Hﬁ‘%@/&&gé%g@%%?ﬁﬁf&%@?&%ﬁtémzl‘%'d emnbrg%!i) me?]t S
of OIt he p{ malnl ! tlmuﬁﬁuri mvige e\rhetﬁwfa imﬁmim@fﬁgﬁtﬁlﬂiﬁﬂ aleleI9pde é@nfgﬂ@_@aﬁbl e
code control]i con r ;?é?ﬂ;/ &8 oduci ng
appar at us CBH{S%[EG?&&:%S gcog?}l@ %bb@? Eeg;é%(% %ﬁv%ﬁjt%f on%ng) rin

) embodiments of the present invention.

Similarly, to achisve the above andfor other aspscts and advantages,
20 embodiments of the present invention provids a medium ineluding computer
readable code controlling the controller of the recording and/or reproducing

apparatus embodiments of the present invention.

Brief Descripiion of the Drawings ‘
23 FIGS. 1A and 1B illustrate structures of a wiits-once recording medium,

accarding to embodiments of the present invention; |
FIG. 2 illustrates a structure of recording-status data, according o an

embodiment of the present invention;
FIG, 3 illustrates a structure of final recording-status data, according to an

30  embodiment of the present invention,
FIG. 4 illustrates a detailed data structure of a write-once recording medium

having a single recording layer, according to an embodiment of the present invention;
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Brief Description of the Drawings 25FIGS. | A and 18 illustrate
structures of a wite-once recordi ng nedium according to enbodi nents
of the present invention; FIG 2 illustrates a structure of
recordi ng-status data, according to an enbodi ment of the present

i nventi on; FIG 3 illustrates a structure of final .
recordi ng-status data, according to an 30 enbodi nent of the present

I nventi on; FIG 4 illustrates a detailed data structure of a
write-once recording medi um having a single recording |ayer,

affor ding to aﬂtﬁﬂhmét'drﬁ'@ﬁb dftsileletpeeeesta ielw:ﬁjﬂéﬂyomon(:jhhg mednﬁh@efé@t
illustrates st ruct a, t enpor ar or di nmedi. u
def oot | ot PG Ued TP PSRRI Ao g Bt ORI f onglies CEBRATRR e

anot her eﬂtgg@hfrﬁ@nt[@ﬁ the present invention: FIG 6 illustrates
anot her detail ed ggta structure of a w.ite-once frecor di ng nedi,um
having a si ngl &G 8dbrHales angiier deiaiedoir FHUCHSR RWBEHR R TECHfiINghe

present i H%é@imrh ﬁﬁvmg a singldeSordihg Ehi{é#sédc@kﬁm o SebRdbb@eheht HUaE Y ont
an area of FIG for storing both a TDDS and a space bit map (SBN),

accor di nginvgnéen; errbodl ment of the present invention; I()FIG 8

i11ustrates a”ﬁ'd‘?"llu@ﬁ'ét@b 'a%tﬂ%ﬁ%tr%&ﬁ:k@éﬂﬁrﬁar@% A I8 i¢ Br 81fRy bk di ng
medi um having a single record %%Ga yer, accordi ng to an enbodi ment of

the presedbl mﬁmpevblt rnap (S acgorﬁméogm&mbqﬂ"a@mt%ﬂaﬁ prggent

appar at us;f QL@ hi eving preservation of the data-recording status of
a wite-once reéordl ng nmedi um according to an 15 enbodi nent of the
present i nvent Fiéh8 illustates @npihepdefiatirckdalr stk el awriecyicgiraerding/ or

. repr oduc ALRAR ﬂé\ﬂﬁ{j‘ﬁ smglé: }egordmg layer, according to an embodiment of the present
invention;,
FIG. 9 is a block diagram of an apparatus for achieving preservation of the
data—racording status of a write-once recording medium, accorgding te an
15 embodiment of the present invention, 7
FIG. 10 is a block diagram of a recording and/or reproducing apparatus of FIG.
9: -
FIG. 11 is a flowchart iliustrating a method of preserving the data-recording
status of 2 write-once recording medium, according to an embodiment of the present
20 invention; and
FIG. 92 is a flowchart illuslrating 2 method of preserving the data-recording
~- status of a write-once recording medium, according fo another embodiment of the

present invention,

Best mode for carrying out the [nvention
Reference will now be made in detail to the embodiments of the present invention,

1)
w

examples of which are Hllustrated in the accompanying drawings, wherein like
reference numerals refer to the like elements throughout. The embodiments are
described helow to explain the prasent invention by referring to the figures.

30 £1G. 1 lllustrates a structure of 2 write-once recording medium acco rding to an
embodiment of the present invention.  As illustrated in FIG. 1A, if a write-once
recording medium has a singlé recording fayer LO, it includes a lead-in area, a data

g



9; FIG 11 is a flowhart illustrating a nmethod of
preserving the data-recording status of a wite-once recording

medi um according to an enbodi nent of the present 70invention; and .
FIG 12 is a flowhart illustrating a nmethod of preserving the
data-recording status of a wite-once recording nmedium according to
anot her enbodi nent of the present invention. 25 Best node for carN no
out the Invention Ref erence wll now be nade in detail to the
enbodi ments of the present invention, exanples of which are

i 11 uSt r at esfohNard 8 1RBRRBARY oo WeRlh BES: iSRS ﬁbarlfﬂf@mhsf BEBIIGR of
numerals refer to the |ike elenents throughout. embodi nent s ‘are

descri bed HheMElF-pECRSEEPHEING TRAURY 85 Hie IpA Hi 78R 'wcafefi@ear'fh@ ouéert he
figures. 3MnGanls f'tﬂ]é%ﬁfet&{cﬁsre@orﬁﬁwg?ﬁé iR, Ofh@dX¥aidkés eeaﬁnéeeﬁémgém

medi um accordi ng to an enbodi nent present invention.

i || ust rat d@eilgpdrin@ndigad-pyt %SW@Q%'S@%@@‘@@@ SR AFRSRNGNE He®Y C@’iasﬁrﬁgl e
recor di gla ?t@ ifod Hdes, a

| ead- ougt1 ar eé% t? a?%é {l%ri’{oar eae?agéqe\gg%ﬂ[eghgéag%ra lsfkéeéafcﬁﬁerh%garﬁgé}ry of
t he writ e-danotestbe ared wapditedeniage wodrdahie Jpeaslindie userdath erdzdlositted

near the [ dat a
area i s fgdrgrgggcss b%&%@%ﬁé‘%’@ﬁ#@%ﬁ? cﬁrﬁt@ oqgé'geacg?cgh%meg I vi ded
into a spaevidesa mmwggacihré@aeam@mg datel witle stiltiafiowing & ddtacty, e

the area wWieteousohofialan Bo LOGRAEG oot B Sl A dspolies. e area

used to replacé recaordable space e e user data are
def ect &0 Senerdingtmediuty pi cal I y preferable that the wite-once

recording el HILPLRYORR 3pTRAHIREAPACLInd REaCR e tRlAy

whi e still omng for d nitia
at about Séfas Lﬂlwdé.nt theeectaﬂmgda@atnmsaﬂeam drea reedala diresy angdinum

Fecor di ng Ty ERecr sy bbb e REE; SERaH P Bde By o
area, a daha r@uoedmg aveddioeim dﬂt@ﬁd@dmdayeri.éque i cadidide émanedafaraaat he

| nner Pso u r%ﬂi%(é’ Ie%@-lohg gre%uﬁﬁfch %Pé%lg§%¥%\g%nu%n¢fofrﬁ&?frgllnqgi gﬁggiﬁgggndm? to

recordi'ng Tayer. ds - an out'si de”ar a area
| ead- out ahe@mnenhowidaay ef the secosdigu eredivmh.| Vinfeoningsd withdhe singleerat@ding

e T SRE B0 M 405! PRSI0 IR, el
1A, the | e'aderdm@ raedierniinianned deoaithe :rmedédum@moﬂﬂhagemdmg magciurh.or med

LU nnﬁ'(@tﬁf?ﬂ@&%%hg fdoﬁlmg ré&?&ﬁgia@rgr ﬁﬁ@—d’r{& recording medium of FIG.
20 1B records data in an opposite track path (OTF) starfing from the iead-in area of the
recording layer L0 to the outside area thereof and then from ths outside area of the
- recording layer L1 to the [ead-out area thereof, with a spare area being aliocated in
each of the recording layers LO and L1, ‘
In the embodiment of FIGS. 1A and 1B, the spare areas can exist between the
25 lead-in area and the user data area and between an outside area and the user data
area. However, in some cases, a spare area may also be formed in exira spaces
obtained by dividing the user data area, such that at least one spare area may exist
between the lead-in area and the iead-but area. Thus, there may be multiple spare
areas with various, potentially dynamic, locations. - )
30 "Recording-status" data denotes information that represents the recording status
of the entire data-recordable area on a recording medium by distinguishing occupied

areas fram unoccupied areas. Particularly, information produced by aliocating
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In other words, the double recording | ayer wite-once recording
medium of FIG 20 1B records data in an opposite track path (OTP)
starting fromthe lead-in area of the recording |layer LOto the
outside area thereof and then fromthe outside area of the recording
| ayer L1 to the |ead-out area thereof, with a spare area being

all ocated in each of the recording layers LOand LI . In the

enbodi nent of FIGS. 1A and 1B, the spare areas can exi st between the
25 lead-in area and the user data area and between an outside area

and the Ut rdaiif vBIRA to JeURH&] and Gn&ensxe%msers@s SRH R 1882 BBMagl SO
be fornmed 1 n extra spaces obtal ned dividing the user data area,

such that vdth a elagtfsr bﬁeg élmm@t tarvé@mﬁgﬁa Bieeprasa: TR ehister el b ea
and the I ﬁl ea. Thus, there may be multiple spare areas with
vari ous, po BNt | aI y dynam c, |ocations. 30"Recording-status” data

denot es i nf oFlﬁSatllllbﬁfrﬁhaﬁh& sitdiwrent 8 repding SR HE Hgtaacepdngds anhe
entire @dat ?nﬂo%ﬂﬁér%%?e srfessnt%é?meﬁcqfx@muarﬁ@@ w@z Q§§dertﬂtt+h§@' ng
occupi €d areas

rom unoccup ed areas. Particul arl Y, ormati on
produced W$BM)I0HSEM #@thrmgff SBMrin nepteseaisdbe fQQW@B@:@i@i@oﬁﬁa;d

hocoupt e ChUSERI & ( Beih§bf ifiE8krniderfo Bhi nffRIbt bR idbrlifiefr8aoPe) 1O

~the unit in reco al'so being called
a bl ock. FIBM (Qgi, SRS ) dteesl date, ssrbitotep dataf(e®.rRbdaDFi)g- }Iln%lh%@d datea

according.t at ed
in FIG 2 mcﬁ ‘%ﬁaac@"agg?n niﬁ %‘%l\ﬁnt J(‘ﬁd%%ﬁ\gg& @cﬁ@etﬁ ggﬁ Q%ar”%adﬁresgents
the renor ditieghatdataibagibéen rebord8Blin dlgier befta’tgﬁmremrég@e ast gddbd 0 and
n) includes.an |dent0|§§ mﬁaCh SBM (e.g., SBM #i), head data, and
bit Trap dat e 08Cy ECOR Y9 Wa% The head data includes a

finalizati onlfftﬂea:@cannﬁhgaﬁaﬁmpdﬂtaecltamgas due &nthettieording ofagdifianal data in the

e BRI T R B LA b oid

recor dabl d°&%"
bit map data representing the occupied data area. When the new SBM # is

15 produced and recorded, an update counter included in the new SBM #i indicates the
number of updates there have been to the recording-status data.
‘The time at which each SBM #i is produced to update the recording-status data
may vary according to a program installed in a recording and/or repraducing
 apparatus.  However, typically, before a write-once recording medium, on which
10 data has been recorded, is ejected from & recording andfor reproducing apparatus, a
new SBM # will be produced and recorded at least once.
— A finalization flag Is also used to indicate whether the write-once recording
medium has been finalized. V
FIG. 3 illustrates a structure of final recording-status data according fo an
25 embodiment of the present invention. Before a write-once recording medium is
ﬂnalized,.ﬁnaﬁzaﬁon flags included in a head area of each SBM are represented as
0" and recorded together with other data.  As illustrated in FIG. 3, an 8BM recorded
before finalization of the occupied area is represented by SBM #n.  If a host, like a
computer host, issues a finalization command to a recording and/or reproducing
30 apparatus, only the finalization flag value, among the data of finally-updated SBM #n,
is changed from "0“ to “1°, and the SBM #n including the finalization flag "1"is
re-reccrded to indicate that the recording medium has been finalized.
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If the recording-status data changes due to the recordi ng of
additional data in the recording nmedium an SBM #i nust be produced
and recorded, which includes new bit nap data representing the

occupi ed data area. Wien the new SBM#i is is produced and recorded,
an update counter included in the new SBlv1#i i ndicates the nunber of
updates there have been to the recordi ng-status data. The tine at
whi ch each SBM #i is produced to update the recordi ng-status data may
vary accordi ng to a program i nstalled in a recordi ng and/ or

reproduci ng 30'%%&5 Evme@ﬁmfe% Rt PP is
recordi ng ne |um on een, r ecor ded i s e ect ed from
a recordi ngemndﬂct)ln tm%gwe@mmmthaﬁmﬂ ﬁt‘ wéh the finalizalion teg \h erplay

produced a fiffﬁ)q'l\ﬂ laéBM%t%rdﬁ'@%d addiflénefll'dé?é fe%%qugj" Qrvrit  ofESO

used to |n I ca the writ'e-once record “g een.
finali zed rﬁo@m@meldiumst rlatiais Cas%tlfrlﬁlétﬁﬁréb‘@ﬁhﬂtl 3 I!Srr@mﬂ%d @rgt?@t@thc%

data ac nt invention. Before a
wite- o ecé‘%’%dﬁﬁﬂ%mglgg ?J%n‘é@%rpéﬁglﬁ zation flags included
in a head ar ezueth reanrdmsa'f/ltlm SBMe,mtheti;erﬁné!dah@n flay "dndsarsasrabizito
together with_ o [ ta i :
before fi n&I5° Q‘{elqﬁﬁ d%%’%ﬁ%éﬁ},dc%}%ﬁﬂéég @%@glt%—g’ né:ée%cggdé'ﬁgjg §§)|>/A @Eﬁﬁ?ﬁ%@dqff
a host, |i Kaealzatiompuhb ethehostds, iaesmwbeadaiarrad:ardad oo theciimakegrtrecording
recor d| ng and or rodum 30 a t flag
val e, b oS R R S AR eplbd P i BaiBd it - o
to "1" ,mandpefdne filsBirbiiom d:arcbeﬂdiengﬁetdlmr efendng wdbé o Midpadpia iribiudsd in the
re-recorde C " j d.
ho 11 ust r SEDIR e et pdg e CRRLERES BRI SERSE A48
“ffh" isr e@mmmﬂaftsn fihblzatioma next t o the SBM #n with the. ,
finalization sl ere f. }
additional d ‘ée [8% F‘%ﬁoﬁ%n%ﬂ]b%{rﬁ@ %\[ ﬁ%ﬂ g%t(i:"e'H ?i%%‘%é ?’r%({ @@?%%M%nﬁWi S
case, it i shepfiediiestudl fmgthasfiéffinalization monroetBreantis rentrided, 16 prevent
unoccupi ed pqQr.ti f the.area eto
recor dilfg S’HS ‘ﬂ'éﬁgé%\ W?ﬁ'Q%@ ﬁeﬁ'rgp 'Zegt gﬁgg‘?@g%gwg ]l‘]}segar-n)rs‘I are able
to preserve t,dc(e;odgm mermmildmgﬂa@t mtths egbotimenis ¢itGEnE @nd &ciBrrdtarded in
medi um at tt heac[TE area of each SBM #i, the location of the finalization flag is not limited in the

present invention. The finalization flag may be recorded in an area other than the

head area of each SBM i, _

20 " Hereinafter, an area for recording 2 finalization flag will be described in detail with

reference fo the accompanying drawings. FIG. 4 shows an embodiment of a _

- . detailed data structure of a write-once recording mediurn having a single recording
layer according fo an embodiment of the present invention. Referring to FIG. 4, a
lead-in area includes a temporary disc defect structure (TDDS) area, a tempotary

25 defect list (TDFL) area, and an SBM area.

Typically, a defect management area (DMA), which stores information about
defects generated while recerding data in a data area, is formed in a lead-in area
and/for a lead-out area. When a recording medium is loaded on a recording and/or
reprodiicing apparatus, the recording and/or reproducing apparatus performs

30 initialization. The Initialization operation includes ascertaining how to manage the
write-once recording medium and how to record or reproduce data an the recording



finalization. in other words, even when data recorded on the
finalized recordi ng nmedi um changes, or new data is added to the
recorded data, the data recorded before finalization can be
identified by referring to the bit map data included in the SBMw th
the finalization flag '1". This pernmits the identification of
additional data recorded after finalization. Due to the recording
of predeterm ned data in the area next to the SBMfn with the
finalization flag "1" after finalization, no nore SBM can be

recorded, to,.pr ng. . il t: i i k#ed
e e onea B RITREAAE g KORY aBHA ARRCA YA IRR cliPBrek, fBhRGS
t he enbodidesntigatef - FIGS. 2 and 3, is recorded in the head area of
h SEM 141, the | ti f fi I i | ag., | LI [
Che s ssent Helgap e SRdhtel hiiokomBl i fls 188 i sRaRPld lLfLOEE 11
ar ea ot hergréfmerdases hadmarequinds fenirfiiabaNlon 1 aftX0eearding atecium leading ea

f di finalization,f]| i L. be. I ' e Wi

of er orce RGSEE- adHbanyn a7 sl <o FEgeL b Bty o

a dlet ai | %tﬂ,ﬁﬁ!ﬁct{smmudéya FDOIS awcwf rrwmiswedmmmeﬁf@ﬁtemmﬁmasxneh@ a
e recordaing, layer accoraln Q0 an e | Q

et on 1SRETE N HiETeS Y GeroR aTRaRdeN TP (L b SRR P PA

di sc def eqd; y8d fed@lin bRa(aHRPIhalead .cudateanpor ary 25 defect |ist (TDFL)
area, and an SBM ar i

1 ea. Typi cal ly, .,a defect nagenent.. ar ),
whi ch st or esAiTR &!ﬂ%{%%ﬂ%%ﬁpﬂ@@s&@{%ﬁtﬁ%ﬁ&a&%ﬁ ‘%% {Bgn{;fg@gfr%i:e% Ydat a
in a daf a BpR8ed bitabor REDDSNs AskeasimaRages e EDEL and inclidasldatatidentiéang
When a recording nediumis_| oaﬂgﬁ on a recordi ng and/ or reproducing
appar at us, e REYERd ([FaRY 2id? &+ +epr oduci ng appar at us perforns
30i ni ti al i zathefemJdiery Middgahishabaariapacatiéoan BB, which mpeEseh@itng ng
how to manage the wite-once recordi ng nediumand how to record or
r epr oduce 8&"ingrstee 2 or di ng nedi um by reading out data from a

| ead- i n ar ea|pafbOKods] £TOMAUS phfvitiad tbRedra i TDSled BDFL daricean SBM.  The
ead o - SHAMAEABad duat Ra onF GhaleALim AP R AT 21 Er AL A tor
recordi ng fRokdbd PRidally one area or divided into a plurality of areas. '
For example, referring fo FIG. 4, a lead-in area Includes a TDDS area, a TDFL
area, and an SBM area. In this case, the TDMA is divided info a TDDS area, a
TDFL arsa, and an 3BM area.  As iilustrated in FIG 8, the lead-in area can include
20 an area for storing both a TDDS and an SBM (i.e., a TDDS + SBM arsa) and an area
for storing a TDFL. In this case, a TDMA is divided into two areas.

- When the write-once recording medium is finalized, because no more data is
required to be recorded on the recording medium or because no more data can be
recorded thereon, recently recorded TDFLs and TDDSs are moved to and finally

25 recorded in the DMA{s). Accordingly, when a recording and/or reproducing
apparatus reads defect management data from the write-once recording medium
later, only significant data will be read from the DMA. Thus, faster initialization can
be achieved. Also, because identical defect management data may be recorded in
many areas, the reliability of data can be improved.

30 The lead-in area includes an SBM area, which represents recording-status data,

including bit map data about areas where data has been recorded.
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5 increases To reduce the tinme required for initialization, tenporary
managenment data, which includes a TDDS and a TDFL, is used, with the
TDFL and TDDS being recorded in a tenporary defect managenent area
(TDVR), separate fromthe DVMAs of the |ead-in area and/or the

| ead-out area. A TDFL includes data identifying defective areas and
data identifying recently to replaced areas. ATDDS is used to nmanage
the TDFL and includes data identifying the recording l'ocation of the

TDFL. The npor ar nagenent S whi ch
represents tﬁwéeet?@é%? @%Wgﬁ rﬁér‘%f’étdﬁéﬁdi fn?% %{]%l[ K%fas'ﬁ@gdsﬁwg ®TDMVA i s
provi ded fembﬁamﬁ@nalu‘s'm%d |@F@EL|1° aarsdr eale @B hileea a&ema@mm med
in-at | east one of a data ar agd a | ead- ut ar ea,
and can b@eﬁﬂW%W?ﬁe%“%?B OblfepEﬂC\PP@E@PPﬂE saﬂlﬁ THERF PSP IIS ar eas.
For exanplagocatsd 8f t'hbfl'ﬁa&[ of frle@atstared, &bthei sPafy f@airis buﬁi%ecaat'lfﬁ@fear of
area, a TDFL area, and an SBMarea. in this case, the TDVA is divided

into aSTDM%?téé"‘e% TDFL area, and an SBivl area. As illustrated in

FIG 6, the A§@@§dnae@ras@vec%|ea@ima ' Stith@rify-Giicef recorgingr haduahbwa
TDDS and an M(i.e., a fDDS SBM ar ea) and an_ area for storing. a

TOFL. in ﬂrnFK} &ag@ludas 00T §rea. i1 BEY arei ANE\RS SN g8ea storiggan -
Write-oncg, e el shdc Jﬂ?ssddf‘ﬁ% ﬁtefdr&@'ré&ﬁéinglﬁ%‘c%ﬁ%f PG, B0 B Ginditlafoh fag,

required to recor on the recording fedi um or because no nore
data can laecordingrid@s enhedisaent of ﬂ'@eﬁfﬁ%ﬂfﬂf‘é’@aﬁ%&arrlgﬁlfﬁc%ﬂﬁﬂ nodbed i
noved 1.0 nd finally 25 recorded in the DMA(s). Accordingly, when a
_recording and/ or reproduci ng appar at us_reads defect nanagenent

fromthe w |Ff|§r Brsbews deoials Atjuriee alihe BPBR arempyovd) Bl tants &]ua@tgated
will"be re fsognetfﬁn% J;Wa%e .Iﬁéftaemufémytdf%ms@& | R ok gea data

achi eved ecause I dentical defect managenent data F%‘@
recor ded |racm@zng unit@ad js made B (of apredetsrmipedarinaber Hh SBECTSp Rg&H ster

30The | eaqt({rg? gda\cﬁ;yﬁ@% ag %ﬂea(@% oMRieferRaH €55 8 Sector is the

recordi ng-s t" map data about ‘areas where data
has bemn rbesorp@edcal wtd:riaawﬁe@ace rREPifiRG™8PiEMe areas 1 and 2, and a

user data arslulfublit AEDSC BB Adihsesd 800G cdubich User

selects to have a mahagenent perf or ned a recordi ng,. and/ or
r epr oduci ngprapetinatthe numher eipkd[eS Hpdates, the number of the first physical sector of

a drive & write-once disc information area, the nurnber of the first physical sector in

which a possible TDFL corresponding fo the TDDS #k has been recorded, the sizes
20 of spare areas 1 and 2, a finalization flag, and data regarding an SEM pointer which
points ta the location of the SBM corresponding fo the case of a finalized recording
medium. '

Meanwhile, if a user does not want defect management performed by the
recording and/or reproducing apparatus, then accordingly, no spare areas are
allocated, and the sizes of spare areas 1 and 2 are recorded as "0".

FIG. 6 illustrates another embadiment of a data structure of a write-once
recording medium having a single recording layer. As illustrated in FIG. 6, the
lead-in area includes a TDFL area and an area for both a TDDS and an SBM (i.e., 2
TDDS + SBM area). The lead-in area of the write-once recording medium
35 illustrated in FIG. 4 stores a TDFL, a TDDS, and an SBM in different areas, while the

tead-in area of the write-once recording medium of FIG. § stores a TDDS and an
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al l ocated at the head of the data area, and the spare area 2 is

all ocated at the rear of 5 the data area. As descri bed above, the
| ead-in area, of the wite-once recordi ng nediumshown in FIG 4,

i ncludes a TDDS area, a TDFL area, and an SBM area storing an SBM in
the data structure of the wite-once recording nmediumof FIG 4, a
finalization flag, according to an enbodi nent of the present

I nvention, can be recorded in the TDDS l10area. FIG 5 shows the data

structure t. I n \ 5,
he ToDS. e 1 Bng BB £F 8 shRIGhe, ThETDOSBEY %*e?%‘"ﬁ%?ﬁgfgﬁﬁ%a?
dat a recorgliekgupthd TRKA.i s .nade up of a predeterm ned nunber of .
sectors. t or t | o0 or
greater thanFB'lX L}Sf&' ré'i S?t???cﬁ%t%'grggﬁlﬂc m@@%%ar?é@n%%[);ﬁ@% A

Wi It edoncer DRS enhd gmgsmgchm recordedds dnelcdisterat ke THDRl iGludes afi frm;ﬁid#k

i ncl udes TDDS, . dentjfier, a unt er re of TDDS
ot o2 e R e OB b fliedy B M erieEpS SRRl AE ah Ao PHTRE
write-once mﬁhs@eb@fmrmidv' Q,rthalﬂaal,lzattbeﬂmlodctirebe ofcordel riatiosly ip tysheszal
sector in iC e TDFL correspondin 0 TDDS

ecor ded, H8 0LPD SERBE. B s PevaiPLa SR e 35 15k PRSI TR ARG TS T
and data regmirgfbalg an SBM poi nter which points to the |ocation of the
SBM cor r espondi to the case of a finalized recordjng nedju .
Voanont 1 0.1 A brea B oe AR BT it B To NG SE R et el IR 1 he
recor dig g/ id theMEAAbGH 418a, ANRFEAIAR FIG.Hen TheSBidiaRgd i forgloRpsath
areas are 25 allocated, and t’he sizes of t% g areas 1 and 2 are

recor ded a8BM #irgash of whigh represeats rarsiing:s dPrent of a data

structure of AgWeidied B ab@@@éﬁlibegmmw @melsrﬁarrngmn@m figy B usedas di ng
| ayer. As illustrated in FIG the |ead-in areg,incl

area and aPfcaPE ﬂ?%?atﬁtf?ﬁ’rﬁ‘“?%“%ﬂ 2 YHiepige FpoydingAn N S%R/T%E)FF

The | ead- i BB Bfedching'het Rt ORSD RS Sbdisng arvmdeméeeddrdhu@ fricaltues] | n
T Orr?hs u? L-sl-.-m Laf n%lua[%[g% ﬂaan%mabn d%%rlylntlaeréi ch érgrr'u]ct:e 0 i?l%% ngglhlqe

t he {5 wiho g g,

FIG. 8 illustrates another embodiment of a data struclure of a write-once
recording medium having a single recordirig layer. As illusirated in FIG. 8, the
{éad-iri area of a write-once recording medium includes a TDMA for storing a TDFL, a
TDDS, and an SBM. The lead-in area also includes DMAT and DMAZ2 for storing

20 defect management data. The lead-out area of the writé-onc:e recording medium
includes DMAS and DNMA4.

ATDDS arid an SBM are recorded in one cluster of the TDMA, and a TDFL is
recorded in another cluster.  Although a data structure in which both a TDDS and an
SBM are recorded in one cluster is similar to that lustrated in FIG. 7, no finalization

25 ﬂags are recorded.

When the write-once recording medium of FIG. 8 i is finalized, a TDDS an SBM,
and a TDFL, which have recently been recorded in the TDMA, are. coprecl and
recorded in the DMAs. Because the final SBM, as well as the final TDDS and the
final TDFL, is copied and recorded in the DMAs, no finalization flags need fo be

30 recorded to represent the final SBM recorded in the TDMA, -
. An unoccupied area of the TDMA is entirely filled with predetermined data, for
example, "ffh", to prevent further data recording on the write-once recording medium.
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| ead-in area of the wite-once recording nediumof FIG 6 stores a
TDDS and an SBMin one cluster of a single area. The TDDSSSM ar ea
and the TDB_ area nmake up the TDVA FIG 7 illustrates a detailed
structure of the TDDS SBM area of FIG 6. A TDDS and an SBM are
recorded in one cluster. The TDDS includes a finalization flag, and
the SBMincludes a bit map corresponding to the finalization flag.

As described above, the finalization flag can be recorded not only in

Do o aa e REM g qptr bR B MR BlS SRS A UHBRAEd
: n gt | teaséddﬁitﬁhaﬁ]atéth@:c;ﬂcﬂh@, giee Anallzing the wdte-ondedeaording raediuththe
ead-out area, i rate

i.n The |s for
baan abu Hecoting AMSTorARTHUG R ARRATS APBS DR E AR B BliRe fihd Pa
detail ed iigilib@whhade sﬁlﬁﬁ@dl“ﬁl’ﬁ'rﬁr&he BMARXEGe creufmmamgemnnf datg. i s used
to ‘preserve t he data r CQI‘ |ng st at us -once re

o
medi um5 Her eFHaf g2 blopkrdiad Qﬁ@"pﬂ%’@@?‘ﬁ fﬁba?fﬁ%"“a%'f’fﬁﬁa’éﬁ : Pﬁ%gst at us

of a wri tedélﬁfr@cdr@iﬁg%@td&oﬂ&ﬂh&@nc&%wﬂﬁih@m‘edm nag:cardﬁngml erﬂlaidiments
-flag, will be described with r fere

i |l ustrat e@ctﬁﬁﬁf%ﬂf laygtian nefis i Hpﬁ%{e@g{ 'E[%sg tgstalgpgragfs 'QCWWQ once
recor di ng nglggorﬂrdﬂémla%drmgﬁ@wm layer. As illustrated i n
FIG 8, |n area of a wite-once recordi rg umb(g l‘é
TDVA for st oFf hﬁgvréeﬂrmer 1W%§afaéﬁ@’ vitie-GBRE ref"ﬁéj a4 4 5 ¢
i ncl udes Pﬁh%@&%ﬁt@?z%ﬁ ieags A Waletdatamnageyeiisaias. a. The

| ead- out area 0 I te-once recordi ng nmedi um i ncl udes DVA3, an

DVAG. A Thipenaists rRodBY it be MetrPRERITSCATIIIMEIYEY 10, dhe pqqir
and a TDFL%%@O&%%%%@Q@:H%MU&AQ@ fr@MA sﬁab@@ymhha mﬂlwé-an@et FBINCE

in"which b a TDDS and an M are record i n, one El us I s
simlar tomediaam 199 ard alae pEESER/es g data- rﬁ‘EPrF“i"Héﬁ“ﬁSa‘Pﬂ i eF’T‘%F’gs are

recorded. 88 g6 eahainniestitvepafseHt iverfliohs
finalized, reco%%?ﬁebﬁn’y\fdﬂ QC&Q ﬁg TDFL, V\shl gh hatugbrggenltl been

recorded in t ReeSEDIAON Qf@e@@Eﬁ @9’053}’{&9 stalug Ch EiF WHSORES FREtdingmediieg
the final pRM..28e Wehibvefin 1§ whl S HardiPthePdbveltR scribed method using a

finatization flag and the above-described method without using a finalization f[ag;
in the method using a finalization flag, the controller 2 produces a finalization flag
and records the same in a predetermined area of the write-once recording medium
20 100, upon finalization of the write-once recording medium 100.  To b= more spesific, -
with reference to FIG. 3, among the data of the recently updated SBM #n, only the
value of a finalization flag is changed from "0" fo "1"'", and the SBM #n having the
finafization flag "1" is re-recorded on the area next to the location of the originai
SBM#n having the finalization flag "0". The confroller 2 may control the
25 writerfreader 1 so that the empty area following the SBM #n, having the finalization
flag *1", is filled with predetermined daia namely, "ffh". The confroller 2 then
controls the final recording of the TDDS and the TDFL so that they are copied and
recorded in a DMA, The finally recorded SBM.does not need to be copied and
recorded in the DMA, and the SBM having the finalization flag "1", among SBEMs
10 recorded in a TDMA, is used as the finally recorded SBM.
in the method without using a finalization flag, when the controller 2 receives a
command from a host (not shown) to finalize the write-once recording medium 100,

13



final TDFL, is copied and recorded in the DMAs, no finalization flags
need to be 30 recorded to represent the final SBMrecorded in the
TDVA. An unoccupi ed area of the TDMA is entirely filled with
predeterm ned data, for exanple, "ffh", to prevent further data
recording on the wite-once recording nedium Even when a recording
and/ or reproduci ng apparatus receives a command for additional data
recording, after finalizing the wite-once recording medium the

ocordi ng Btk oSS FRAR BhotRed BB T le AR PAoBRH Sant. apaine
e ?5261:?{(?:{ ac -nDFugb q]eal:t\‘t/i-"e)d:d(;.ﬁ-cg'Fpieg.ana r@i re Otrm:jabmn ﬁjﬁ?aﬁer |
D e shecoaraly RaaPaine whlshariel D Balifa el SoRfudblbnading
i nventi on. TAMIAIS kitksd Wik pﬁédleferlﬁlr@d c&ia tidvess@pipte, affrs | ncl udes a

witer/reader. 1, a controller and a ne wrlt rire der 1
wites Hata EYeRWRenfae 6?1'5@"%%5“1‘3&!"&5 ar@mrﬁ?ﬁ/ﬁéﬁagg ert".%r ng

control offrdfiens AR Qﬂtér‘?fnaﬁzlng?‘fwé vﬁrﬂé‘-@ﬁcé Peovding h’@ﬂuﬁ'ﬁﬁ@o tlmdé@rrlo"ty t he
sane. Upon data record

haC cont r TSR ForaiRs H e EPMAh Al G O sk &g “EN Betins M Aded

in the W'é&né]%ﬁefe%ﬁ?uéﬁé%‘@n@ﬁ@a%ﬁn 100 and al so preserves the
dat a-recor di ng status of the wite-once recordi ng nmediuy

accor di ng t o Thaiseaireien2Joliws :eerfyiag-afier-wilngmebRd. 'ﬂBWgJéngé‘@F%ﬁ of
the daga-r Eefdémﬂpﬁéd%wﬁm@d difie, %'ré&T@éE@até%@érﬁie@goﬂﬁ@Ué@bﬂ@d&an

be achieve ys, nanely, the above-described nethod usin

finalizat |6¢P0ﬂ‘4’lag|YafﬁG C@ﬁ@‘@b@\f@c%@% E$eTieR IRGrRTRICTNIDAG HRity @ndh\grisies the
finalizatigq goﬁdeagjser data th ﬂjénhﬁ! JELdio8 dafal ngha cBh!ﬂ@lérée}irbﬂUbeE b FLL AR

controller produces a finalization and records the same in a,

pr edet er ni #dB0, @éﬂ%‘fm@lﬁ@’@vﬁ’l@ pERRgMeaEe F[@: fartvg q%f%ﬁf‘f@‘r'ﬂ@ﬁerﬁ!?ﬁﬁ?ﬂ Is
finalizatigp.of ;r‘{”&% d%irélfer@r}:“iﬁ'eé SEOTOENGnIBE TS GOthe RaMBM icBllects a

specific, wth reference 3, _anong the data of the recentl a/
updat eds samaﬁnten@megi Wnt of TDFL and TDDS, and transfers the collected TDFL an
TDDS lo the TDMA included in the write-once recordmg medium 100.

While not required, it is understood that the controller 2 can be a computer
implementing the method using a computer readable code encoded on a computer
readable medium, or present in any other medium éuppc:rting the same, e.g., an

20 oplical disc, a wave guide, a carrier wave or chanoel, etc.  The computer can algo
be implemented as a chip having firnware, or can be a general or special purpose
computer programmable to perform the method. '

in addition, it is understood that, in order fo achieve a recording capacity of
several dozen gigabytes, the writer/reader 1 could include a low wavelength, high

95 numsrical aperture type unit usable to record dozens of gigabytes of data on the
write-once recording medium.

Examples of such units include, but are not limited to, units using light
wavelengths of 405 nm and having numerical apertures of 0.85, units compatible
with Bl uQray discs, and/or units compatible with Advanced Optical Discs (AOD).

30 Examples of other write-once recording media include CD-R and DVD-R.

FIG. 10 is another block diagram of a recording and/or reproducing apparatus.

As illustrated in FIG. 10, the recording and/or reproducing apparatus includes a
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value of a finalization flag is changed from"0" to "1", and the SBM
#n having the finalization flag "1" is re-recorded on the area next
to the location of the original SBM#n having the finalization flag
"0". The controller 2 may control the as witer/reader 1 so that the
enpty area follow ng the SBM #n, having the finalization flag "1", is
filled wth predeterm ned data, nanely, ''ffh". The controller 2 then
controls the final recording of the TDDS and the TDFL so that they

need to. bevih I ok BedulBiheadetdt it inteofRe BRI edRRT 1051
finalizatipetalibdien tHe' piclupty  SBkkedNding @adibe ceproducifiDi¥haraias umknﬂeassz
{1 nal | sati B U 2 2 UpR a2, meREAMR 26, 25 Pa iR st cililer pooml of
host (not ghrWmakey thBabh#sler De Tiid nening 8 car berinktalpdir dicspsihn,
the controller 2 controls the finally recorded TDDS, the finally

recor dedl Sﬁmtmﬂ‘ﬁrdzqq’féh?lcﬁﬁtﬂ?'?r?ecorded TDFL so that they are copied

and recor ded {jgRnaeddling TREFERIT 21 redeh@s@q'etzds:ﬁlrig&ronanwtogeﬂhér ivhe data
witer/reader '1 so that the entire unoc ar ea '

0
filled witie R egeidseniorad hnst B0t FWibxa éys B‘f‘f‘%ﬁ’“m‘&é«gd’%\ﬁa’ﬂst he

control | erjy [aﬁféﬁ%h\fﬁée&aﬁ;ﬁmr&ﬁ ghei DS DAetdims E@G}C&rﬁl:bﬂﬁ fonane
the host, after finalizing the wite-once, rec rd|n

does not péﬁ’fﬁdWﬁ"&&ltf&Jfﬁ é"&)?@l”ﬁgz"l By 0naTEstes NN SSRY FYe*ﬂ tb\#fﬁ?%’&?éia
i gﬁthr gl%? or égu p@p rhdduidies M ECORBhA (184 ALk pm@wmmgm@ TRERF

lows a verifying-after- vvrltlng met ha in which after
data is tko&@weﬁﬁtrm%@fwﬁé@nuwﬁ%SP? é”t?é‘ecﬁ'fd%‘anﬂatgh‘? gickup

veritied tgq fré(-.jdasﬂdsdxﬁteemi é%ﬁal QQéé\/edW RYANP 29@ e %ﬁ@bh@é re%ordx

recordS user ta In etermned units and verlfles he recor e
user data tedlugeh®e-f i heeTase 24 ©calEha CORENAEISCErFatY ¥ CQ'SSF‘E’QW@ gl fzpm

TDFL and ag, LQ@% ;q\@drﬁ}bué% 57 SorbdiBorfcRmstEi@ptite dRbecitbNodiBbier 26
eri

found durin ation is stored. -The controller 2 stores. the TDFL
and t has Tmmnﬂﬁ@wmpﬁ 0o e ‘I’%@tf@”hihﬁf}"ffﬁ?'é’a‘é% BRI SHNThE OB e

TDFL and Tm%ﬁo@y abdiginhed aatrah&cﬁc&s't@ﬁbéﬁénf%hagérﬁeﬂ%% o the _TDVA

included int I'te-once recording nmedi um 100, Wile not required,
it is undewgteo@u:etrﬁa@rdtngén%wm@lﬂu%wdﬁrtﬁawr%meﬂ Ferhmanagement, according

to embodiments of the present invention.
Also, when the writs-once recording medium 100 is finalized, in response foa
20  ‘user's command, or when the write-once recording mediurn 100 is finalizec because
a predetermineci finalization condition is satisfied, the system controlier 25
commands the pickup 10 to record temporary management data (i.e., a TDDS, a
TDFL, and an SBM), finally recorded in the TDMA, fo a DMA.
Upon reproduction, the PC IfF 21 receives a reproduction command from the
25 host (not shown). The system coniroller 25 performs initialization necessary for
reproduct[on The pickup 10 projects a laser beam onto the write-once recording
med[um 100, receives a laser beam reflected by the write-once recording medium
100, and outputs an optical signal. The RF AMP 23 converls the optical signai
received from the pickup 10 info an RF signal, supplies modulated data obtained
30 from the RF signal fo the DSP 22, and supplies a servo controi signal obtained from
the RF signal to the servo 24. The DSP 22 demodulates the modulated data and
outputs data obtained through ECC error correction.  The servo 24 receives the
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i npl ementing the method using a conputer readable code encoded on a
conmput er readabl e nedium or present in any other nedi um supporting
the sanme, e.g., an 20 optical disc, a wave guide, a carrier wave or
channel, etc. The conmputer can al so be inplenmented as a chip having
firmvare, or can be a general or special purpose conputer
programuabl e to performthe nmethod. In addition, it is understood
that, in order to achieve a recording capacity of several dozen

. b t , . . . . :
I nuer PR RlrbioS RER{ e FEDAUR 29 GorimaRi B RPR Bond Bilirol
of ?afj ao Bf?hﬂhwsysttenmmﬁrdlmcz& alrhmger:mdbmtmis the ridtaupples Tok ﬁb’ﬁ 2?ni4g Z

ude, by ng S .US S 0
m and havERY e el S i ReEor § he (S tF: i doibpfoudh
Bla\g D; ay38|| EX%W bomtrchllt&r 125 can l&?mdﬂdaha\phhuy\wmﬁmd cmlnf@ﬁ’uatancs
anpl es, 0 er wite-on ecor
bnd DU R MeREsagof e BHOTRRACTSER. ot Sirrr e FEdeRaRgognsan
repr oduci nmaﬁhﬂg@&l@é &dtire Agstef difingatatdrdcordfdgfepi@uctidie recor di ng

and/ or reproduci par atuys includes a 10 to serve as the
Wi ter/readerATer}%ﬁéﬁ\W‘ﬁeé‘”% ‘&%@6‘?@ Bé) E‘S%al‘ﬁr@e TUICE fe3RAPIPGd on

the pi Ckupnﬂe@aun:l'%cbﬁﬁﬁg" t@l éiﬂb@:ﬁﬂéﬁfs df Q1Y Sre st NYeAReE VAl ﬁ@wlb@fﬂe‘ééﬂ:ﬁada
PCI/F 22, a DSP 22, 3 a servo 4 andass

control | er @9#e bagis Bffthﬁ/rﬁré‘ﬁtuﬁ%R Gﬁe?qli@“ﬁﬁﬂ BTelpé?d@'”Waﬁ%%Pg/H@
can be jpnsyglled in the systemscontroller 25 of the controller 2.

FiG. 11 is a flowchari for illustrating a method of preserving the data recording
status of g write-once recording medium, according to an embodiment of the present
invention. In the method of FIG. 11, preservation of the data recording status of a
write-once recording medium s achisved usihg a finalization flag.

15 First, in operation 110, the write-once recording medium is iﬁserted inloa
recording and/or reproducing apparatus for data recording, and data is recorded on
the write-once recording medium.  When the write-once recording medium is
inserted into thé recording and/or reproducing apparatus, the write-once recording
mediium is initialized.  Through initialization, the recording and/or reproducing

20 apparatus prepares for data recording by recognizing the inserted wiite-once
recording medium and ascertaining recording power data, defect manégement data,
and other data regarding the write-once recording medium. During initializatipn, the
recording and/or reproducing apparatus accesses an area containing SBMs to obtain
information about whether the recordable aréa of a write-once recording medium

25  contains recorded data, so that the recording power data, the defect management
data, and the other data about the write-once recording medium are found quickly.
The recording andfor reproducing apparatus obtains preparatory data for data
recording during initialisation and transmits the preparatory data to a host connected
to the recording and/or reproducing apparatus. Thereafter, the recording and/or

30 .reproducing apparatus records data on the write-once recording medium in response

to a recording command recsived from the host.



Upon recording, the PCI/F 21 receives a recording command toget her
with data to be recorded, froma host (not shown). The system
controller 25 perforns initialization necessary for recording. The
DSP 22 perforns ECC encoding on the data received fromthe PCI/F 21-
by addi ng data, such as parity to the received data, to and then
nodul at es the ECC-encoded data in a predeterm ned manner. The RF AWP
23 converts the data received fromthe DSP 22 into an RF signal. The
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inserted i Rh&Qiz8 the write-once recording mediurn without receiving the finalization command

from the host. However, preferably, the recording and/or reproducing apparatus

30 informs the host that the predetermined finalization condition has been satisfied, and
the host inquires of the user about whether to finalize the write-once recording
medium.



recordi ng and/ or reproduci ng apparatus for data recording, and data
is recorded on the wite-once recording nedium Wen the wite-once
recording nmediumis inserted into the recordi ng and/ or reproducing
apparatus, the wite-once recording nediumis initialized. Through
initialization, the recording and/ or reproduci ng apparatus prepares
for data recording by recognizing the inserted wite-once recording
medi um and ascertaining recordi ng power data, defect managenent data,
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Wite-once recording Media May contain a TDVA to properly manage
defects. However, re-witable recording nedia contain only DMAs,

wi.t hout TDMAs. Hence, a conpatibility problem may occur when a
re-witable recording and/ or reproducing apparatus tries to record or
reproduce data on a wite-once recording nedium To 5 solve the
conpatibility problem a TDDS and a TDFL that have been finally
recorded in the TDMA, upon finalization of the wite-once recording
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Industrial Applicability
As described above, according to the present invention, in a write-once recording

medium capable of preserving a data recording status of the recording medium, a
method of preserving the data recording status of the write-once recording medium,
25 and a recording and/or reproducing apparatus for preserving the data recording
status of the write-once recording medium, the data recording status of a finalized
write-once recording medium is preserved or modification of the data recording
status of the finalized recording medium is prevented. ‘A change in the data
recording status of the finalized recording medium is easily ascertained. Also, the
30 original data recorded in the write-once recording medium, corresponding to the
previous recording status, can be ascertained.
Although a few embodiments of the present invention have been shown and
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that represents the area containing the new data is produced and
recorded in a TDVA. In operation 350, the recording and/ or
reproduci ng apparatus receives a finalization command fromthe host
to finalize the wite-once recordi ng nmedi um In operation 370, a
TDDS and a TDFL that have been finally recorded in the TDVA are
copied and recorded in a DVA. In operation 390, to prevent additional
data recording, predetermned data is recorded in the TDVA For

exanpl e, cupi e rea of  th is. fill "ffh

prevent ad2$9tq”gﬁé-| k’&w& @ﬁPW@laéﬁj‘E %&eﬁi‘“'@ﬁ "E‘ﬁge {?‘@t Sif*ﬁf@es may be
recording &f&daﬁiﬁllﬂﬂm chReakRERt Witiolt a@bar&ﬁ@/lfrcﬁﬁ tln%@'drln%ﬁ)léshénd ispit of RS
and the final TDFL, is copied and recorded in the

DVA u
finalizati tMenties. ihensope whiehis defiresde dha gaims ?'&@PH@GU?’B@F‘@W esent
the final SBMrecorded in the TDVA. Even when the recordi ng and/ or
reproduci ng apparatus receives a command for additional data
recording fromthe host after finalizing the wite-once recording
medium it does not 15 performdata recording if the TDVA is filled
with data such as."ffh" or if the DVA contains defect nmanagenent
dat a. Wil e described in terms of a wite-once recording medi um
it is understood that the nmethod can be used with rewitable nedia or
where the medi um has wite-once and rewitable portions. 20
I ndustrial Applicability
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As descri bed above, according to the present invention, in a
write-once recording medi um capabl e of preserving a data recording
status of the recording nedium a nethod of preserving the data
recording status of the wite-once recording nmedium 25 and a
recordi ng and/ or reproduci ng apparatus for preserving the data
recording status of the wite-once recording nedium the data
recording status of a finalized wite-once recording nediumis
preserved or nodification of the da[r%?-Awgordi ng status of the
finalized recording nediumis preve A change ira the data
recordi ng status of the finali zed recording mediumis easi ly
ascertained. Also, 0 i nal dat§ recorde in t t e-onc
recording medi dm c g}?(gna rct)d)uqr]ge ereglrgagr WQCB‘F ?a’f”ﬁ@? can
be ascert ajongstising: t hough a few enbodi rrents of the pr esent i nvention

have been shown a d d sgr rib d, it e a\ﬁprem ated by those
skilled in theg¢n ?m|0§m%%ﬁmporaw

Wi t hout dQMédtlmﬂnégjé?ﬁéﬁthQreﬁr bdi‘rﬁb@éu@@ KR haB)] E:nstm lishing dd&\ﬂﬁi@ﬁ' Qdte
the scope of which Is defined in the clains and eir e2U|va ents.

CLAI Ms  areas f the reea{dingomedispy Hawc HAREoHPISH %@f@ B0 gh%mqyﬁuwgt he

met hod COMMEdiSMNGF a data ared 8REHECHRNR ficBltni B ré&%@érﬁm@%%&cg
whi ch conprises a tenporary defect nanagenent area conprising bit

maps, di stqul@ﬁF?@'%é@Eﬁéﬂlthd%ff%f‘?’&tr\@él@sdﬂ* t|’t‘5|”FE!1t Maesr di ng medi um from
unoccupi ed dat %@F&ﬁ%@undd&ﬁ;{m@ﬁ%‘?&&'bﬂﬂe@@rﬂ‘:ed @ &rﬁéﬁag,eﬁ{é?@aga ikhe

recordi ng nedi um resenting the occup ccupl ed areas
with di ffé’\a@?\'ﬁe@w'éé’ée glermisediatangps, vvherel n the unoccupi ed
area of the tenporary defect nanagenent area is recorded with

predet erm ned dat a. 2. The method of reproducing froma

recor di ng medi @m of The aneinad of uepradwcing e 8inegerding medidet of miaimi rig
whet her a tenporary defect nanagenent area not having
def ect mﬁ%@%ﬁﬁ{p %fﬁg i ncl udes the predeterm ned data. 3. The
met hod of r epr deigeminghd wbather eacarediaf ghentethporanf defbeti meBagdroenthmea

COMPI i Si NGyt havin d%%?&%?é%g%wrﬁh{lﬂclugg$ th%rpq‘gdéﬂarrﬁ HSd Pg%gor air 33/

def ect rranagerren area no ect rranagerren
filled with repetitions of a predeterm ned val ue.

3. The method of reproducing from a recording medium of claim 2,
further comprising:

determining whether the area of the temporary defect management area
not having the defect management data is filled with repetitions of a

predetermined value.
4. The method of reproducing from a recording medium of claim 3,
further comprising:

determining whether the predetermined value is “fh”.

5. The method of reproducing from a recording medium of claim 1,
further comprising determining whether the predetermined data is ‘OOh’ data.

B. The method of reproducing from a recording medium of claim 5,
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4. The method of reproducing froma recording nmediumof claim 3,
further conprising: determ ning whether the predeterm ned value is

9t h". 5. The nethod of reproducing froma recordi ng nedi um of
claim1, further conprising determ ning whether the predeterm ned
data is '00h' data. 6. The nmethod of reproducing froma

recording nmediumof claimb5, whererin: the nmethod further conprises
readi ng the occupi ed data areas based on the bit naps.

whererin: the method further comprises reading the occupied data areas based
on the bit maps.
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