A RECORDI NG AND/ OR REPRODUCI NG APPARATUS Technical Field The
present invention relates to a wite-once recordi ng nmedi um preserving
a data-recording status of the wite once-recording 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 reproduci ng apparatus for the wite-once
recordi ng medium Background Art A data-recordable area of a
recording nmedium e.g., an optical disc, is nade is up of a lead-in

area, a |ead- ouA RECORDING AND/ @ReREI@RQDUClNGQAPﬁNWdJSP of

clusters. A cluster is a unit in which data is recorded or

repr oduced. Depending on the type of data and the type of

standardi zed recordi ng nethod, data clusters are recorded in one of
the three areas. After data recordl ng, bit maps are created to
represent information about all 20 areas where data has been
recorded, and the bit maps are then recorded in a. predeterm ned

area of the re .gi ng medium contributing to conveni ent data
recordi rrg—‘-jﬁﬂﬁggﬂv—@produci ng- To be nore specific, bit nmaps are
created toTHeQRESS®MVEPEGH peletbsquﬁE&)raadecmd(r@upeeﬂrmb:ﬂtaamg of
each of the lead-in area, the  |ead-out area, .and the da&a area. . The

bi t mapsd%{[ﬁéeﬁ@é’ﬁ?gj%tatuér?fttmﬁwf@c%'?‘%ﬁ Wﬁ@@%‘&ﬁl&&w SMEARY 9 PrEREViong

and/ or fﬁﬁf&ﬂg% gps?étaé WP 2 G RBES PEdBdiAG b AGAEE SnediOmAndlaginged
area of the reco medium | n particular, since bit maps identify

occupt edcampass madﬁ@ﬂ@codm@y ther earer 3hdug escgrding angfar @p@qegrng SPHREALHRY
medi a, : ects generated during data
B W e BRARASBRR R el

recordin [ rrpor nalized wite-once recordi ng nedi um
denotes a wite- once recording nmedium 30 in a state where no nore

data can_be recorded to the recording nedium Finalization of a
wite- on@@gﬁg@w—@g\% medi um can be either where a wite-once
recordi ng medisupthSeddrigibie zesh @N&ﬂcddﬂtﬁ]ughwaaﬂdmeqn&in ojatical dian, ibenade
recorded in a user data area of th ite-once re
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predet er eﬂue&qsf l N%lds?éi‘ﬁé QiR @ e idhabta fsaecoreanpireproghesd naD epsretittb@
can be recorded on the wite-once recordi ng nedi um becc],aus iits user

dat a ar ethd ype@if rjytao@mjﬂ)'.eémp@\pf siagdargized recording methoa, data clusters are
recorded in one of the three areas.
sdter data recording, bit maps are created fo represent information about all
20 areas where data has been recorded, and the bit maps are then recorded in a
predetermined area of the recording medium, contributing to convenient data
. recording and/or reproducing.  To be more specific, bit maps are created to
represent occupied clusters and unoccupied clusters of each of the lead-in area, the
lead-out area, and the data area. The bit maps are recorded on the recording
23 medium 50 that a recording and/or reproducing apparatus can perform rapid access
1o a desired area of the recording medium.  [n particular, since bit maps identify
ocoupied areas of daté, they are very useful for wriie-once recording media, in which
managemeant of defects generated during data recording is important.
A finalized write-once recording medium denotes a write-once recording medium
1 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 a write-once
recording medium is finalized even though additional data can be recorded in a user
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5 When a wite-once recording nediumis finalized, the current data
recording status of the recording nmedi umneeds to be preserved, or
changes of the data recording status need to be prevented.

General | y, when back-up data or an i nage photographed by a
nonitoring canera is recorded on a wite-once recordi ng nedi um

great neasures nust be taken to prevent a third party fromforging or
changing the io recorded data of the recording nedium Even if the
recor ded {344 8rdaforah@NeR8 oRYe fecdrdihl thfimO8r whbi & WRRISnES i
recordedc%%pa needs to be ?%entifigd, and’t%g original nda?%ﬁfgg%rded
on t he wheduoyis nalsswihenit neathemanredsterminss finalisation emdlition, for

Di scl osur h i IS I nventd o rovjides a .

wri te- oncEan Bl ek B8 delsr o PG o e PHIS R 3L R Begium
t he wit decnose iteoseddatg anedistfolly ecoupidibditiotiatac eserving the data
recording status of a wite-opce recordi ng nmedium a nedi.umincl udi ng
compuber  r QMeR e EisRNf oo RE S ARG LA R P Bg Bl HG B ptE fecoraing

r epr oducisfgtud BPBieedsrdidd R iudh nebis Wh& hrdsBcdRbRThA Rt Shat us

of a finalized wite-once recording 20 nediumis preserved or _

nodi f i catreenreingrstae nggedo bedwewied-st @engyally, whes hadkaun ¢ata or an image
~recordin i r , I I i -
of the | BIREHrSEE By BIRHREIRD o R Aok bd S oI e HEE LB,
ori gi nal gietianesnoes edist he i@ tarjireesrdrdbird pady diony fargidg wmchanging the
correspondi ng t he. .previ ous recardi ng. st S, LS scertained. 25
ada coondrea s deld SR FF AT aTEgRE o Bh HRuertal 3 b BR0es By -
forth in tigied betsdn, tHeech@egs!in fid @domiidatatd abbons BaMentiNedalrld theidrgide
obvious fromthe descrkﬁtLon, or may, be | earned b{ gractice of the

i nvent i oA ERCREIREYR REhWIEHORRS TERATAHS BEABIM BepdR taDaRiCaRngt ages,
enbodi nents of the present invention provide a nethod of preserving

a data recording status of a ~o recording nedium including recording
dat a on thMeclegracdithgynveflicin produci ng recordi ng-status data,

repregenting oceRiAdAf ﬁﬁén@cgn @@%id%@%oxﬁrﬁﬂq— déer%EHfEiﬁng[fr‘h@diurngﬁg%%irﬂﬂg a

the récording-status data in npor ary defect nmanagenent
al | ocat edisita redoeding statas abtheeditemnce eeardinggnedifinn almethod af posrameng

and  ecor A HPEREILT SRR G AR TR RS Bl bR SR TR
area, i n cogspiaseatiahlthedéiforthe zatisand cornanthg sod/pr epeoduding bpesratus
data r ec%grie?&', J}DWH’]L]I:% t['lg %%{aq}e%%r&r?gﬁj !st%%s cf a finallzed write-once recording

26 medium is preserved or modifications of the data recording status of the finalized
recording medium are prevented, a change in the data recording staius of the
finalized recording medium is easily ascertained, and the original data recorded in
the write-once recording medium, corresponding fo 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 follows and, in part, will be obvious from the description, or may
be 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

N
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5 The recording of the predeterm ned data further may further include
copying tenporary managenent data, including the recording-status
data finally recorded in the tenporary defect nanagenent area and
recording the copied tenporary nmanagenent data in a defect

managenent area on the recording nediumin response to the
finalization command. io The nmethod may further include preventing
further data recording by determ ning whether the recording nedi um

has been §igratdazindh®aseddpg hafiufie faeivinia #B8RRIAbN c%hﬁﬁ?rtﬁﬁtgﬁlggégxgg a

t he copi ed tenporary nmanagenent data, and preventing
r ecor di ngd®-T8e218ING Hiatg date ohthe reperdinacmedivmy anddeopndingsprodetermined

ftnalized t I L0} t opi ed
tenmpor ary s e RmicEn AR E AR RARR e i RSN MOAISAIRE, Ty
be recor dezmimangniceprevent furibercdgia eecardieg onfthe réeriiagpoediuy. def ect
managerent __Further, the recarding:s us_data may include bit
naps, '{Iﬂiast i ﬂf!;‘gia%ﬁ?rﬁ&‘go‘gféh%ipé%de%féﬁlae%ﬁgfésflugﬁ'% hay &l@ﬁ}ﬁf ARG RRYing

f r om unoceumcesydaivadereas dfa lihgudiag aid iqerdingdiaum ok fﬁh%nﬁédorr@%d in
dat a-recordabl e area on the recordi ng nmedium by representing 20 the

occupi ed tgﬁdf'@m[ﬁ%%@&t EPNEOBHSThATR N1d PePEY (el anpied iempesarybi t
maps. EachafbgerhBt Ptk iﬁﬁ%fé@%éﬁé%’eﬁ%‘n? S Ble @%@f%ﬁegﬁwm
I~ the Wt h each

recorded in individual clusters o recordi ng nedi
cl ust er bEispgN3E Wdha finaizatgnrmymmand.of the recording nedium The

recordin I i.te-on recordjng nmedi.u T, -

ohi edb The 06 TR PP RR Pollesiste Mg T RAE e U b htsrrinine
the- 25 pwbstaat themeenidirgnmediov Hes seamfihgitedibased ondho gt adRgBment
recordi ng_nmedi um. . incl udi_ng determi ni ng whet her the recordi ng medi um
has. been FPAKCTAING Hi PRI (T RUPBUMENAET TSt S IchgrevBeeRhPRiata

spare bi tregeming by beterrarmidiviginge HaicoaiMh mRURNERLS BEeA fhSBRHM R84 Yh
data to the recordi ng medi um based, on a determ nation that the

recor di ngREGRNIISOSEER Premeenialingdde repiedriemeraix mMaspgerieat dobve .
and/ ofs ot ReJddaRiPe HeSpraR8tR VAR LS Sna TP RIELARIN s anoéntﬂ’ggn%&%gé&:f area of

i nvention provide a nethod of recordi'ng data on a recording
i ncl udi ngthpreveatamgetect swppdemgnbaredata to the recordi ng medi um

ey ory "o S SV ARLIA, Lol A PHELBE Dt SR Aol
recor di nglatedireas dfrihe espodisg rtediam from unoccupied data areas of the recording
‘ medium, of an entire dala-recordable area on the recording medium by represeanting
20 the ococupied and/or unoccupied areas with different values in the bit maps. Each of
the bit maps may indicate whether data has been recorded in individual clusters of
— 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 above and/or other aspecis and advantages, embodiments of the
25 present invention provide 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, and
preventing a recording of data to the recording medium based on a determination
that the recording medium has been finalized.
30 To further 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 o the recording medium based on a
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- finalization command, to prevent further recording of data to the
recording medium Still further, to achieve the above and/or other
aspects and advantages, 5 enbodi nents of the present invention

provi de a nmethod of recording data on a recording nedium including
determ ni ng whet her the recordi ng nedium has been finalized based a
detected finalization flag recorded in a defect managenent area
(DVA) of the recording nedium and preventing a recording of data to

the r eCOEi%ic%&eiraﬁ‘ift'{Hnﬁé\ﬁ @g@_ b r@fhedy @ﬁﬁ% PICRRiAA o fRfpdr d’e%&[]di ng

medi um has o To achieve the above ‘and/or other
aspect s amzhagbreentages, previbwsly mmerdedio hrdecydewanedivnvisnmespengsr iova de
a net hod of .recordin t.a o ecor di i i.ncl udi :
preventi ﬁaagza} BUSHG rﬁarchftoc% <'§19€?"tt gu eé%%%%@?%gg}r?et itﬂ‘%ﬂrggés@%gonﬁe%'um‘
recorded t epgpfudthyr, db achiges ¢wd alsdvelaidiseotbeDidjects ampadeantaghkss C

defect |ist (TDFL), _or space bit _na SB recorded in.a defect
Tanagéme AIAARETIHE PRRCERIVRGIALTONSE 3 RETTRL O aPHg et aas
been fin %&&@ﬁwg r\g%la@lrﬁ ﬁgcl% Aeferhitfhd dhBthefthe rfécﬂﬁiilﬁg}ﬁ{éo%mm:caﬁ%teeﬁhe

TDDS, T y al'so be recorded in a tenporary defec
managenefinabizeshbasEoapetectssinalizetian tan eeerdofidn adrieqiDne agrMSEMICaay

further 0 I .Sl r f r 1 nel.udng:
the TorL OVEURiH e (bt BieBR B BRVBD AL = EATUPR K68 Lieilbdting
enbodi memtediom hdwed d0a deesaimationesaitihe nequrding desdumdeas bkergfiratidedr
repr oduci ng..appar at ys i.ncl udi ickup witing.data tq or readi
dat & ¥t om aTo BCORHF HEF FREEARY Gring STRERoT Tobr VG PTG PR of e
pi ckup t @reS&RNESELA pRIVIdd8 NROA BF REofEAd Bl drPa Peaiidipg rabdium,
control the pickup to record recordi ng%stat us data, fhe

r ecor di ngR@vaipgPrenaniing papresitg piripte (e s aOEI KLISCHvIM aEPEOBAL i r e
dat a-recQrdablg t%gara%md{se%em@ gfrgemee D8 kdibolary Bisk HERNS REY(TDFL),
def ect nmanagenent area al |l ocated on the recording nedium and to
record prasdgoes itnez? () rasordas! inengeipal yosrdsaenirina deivient indicaling n
response fl A J C WQ% Jd ssued. IS8 i ;

dat a-lr"ecc%%I ﬁtﬁS HSFQ{G@%’%&D? Hg T eébrmerﬁ]g“ﬁeﬁi?rﬁtnq% %[?ievﬁeéﬁt”i%r%dl?% Ft her
dat a r ecdidiinaficonflache Theclddlds NnEDRe danehEBVomay afsevies tdrerddtbves @mijaoary

o R P A Fp RS ROl B 0P o g
a  pi ckupnay firtig bdafidreti on arsingiadiaigsatairatefirooman arex brcilidiey thedi DR .
and a controller  contraollin he pickup to record data on the :
recordi ng netf arnigKgyt I%g\rg lﬁertq{gerdfaspec:%s and advantages, embodiments of the
20 present invention provide a recording and/or reproducing apparatus including a
pickup wriling data to or reading data from a recording medium, and a controller
~ controlling the pickup to record data on the recording medium, to produce and
conirol the pickup to record recording-status data, the recording-status data
representing occupied areas among the entire data-recordable area on the recording
25  medium, in 2 temporary defect ma'nagement area aficcated on the recording medium,
and to record predetermined data in the temporary defect managément area in
-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 presant invention provide a recording and/or reproducing apparatus, including a
pickup writing data to or reading data from a recording mediumn, and & controlter

controlfing the pickup to record data on the recording med_’ium and fo prevent the
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recording of data to the recording medi um based on a determ nation
that a tenporary defect managenent area of the recordi ng medi um
contains a predetermned data identifying that the recordi ng nedi um
has been finalized. The determ nation that the predeterm ned data is
recorded in the tenporary defect 5 managenent area nay be based on
predesi gnated data being recorded in an entire wunoccupied area of
the tenporary defect managenent area. To achi eve the above and/ or

ot her aspects. i f hanvent i on
provi de gg?%algg&qr?%ango% %&Sﬁoﬁﬁﬁgﬂgﬂlflﬁgﬁﬁéﬁ %ﬁr gg?t a dat ita%ffrﬁe'taafe and a
| ead- out t@mparary defastimagagetnenparcarof tioke ferording magetrs wontaiesaf or med in
at io least one of the lead-in area. the dat nd. t Lead-
area, whé¥ %fi"-ﬁerfﬁﬁ*@eﬂP&f%‘&?@%é{wﬁéﬁa%@&mﬁ&ﬂdc rﬁa@ﬁ&ﬂ?qse ee&@ﬁ%‘l&g@f aflg%s
of the reepsfingidFERbtiie frédettrapEderhtd & reberdednmptireateynedyaiefect
managenent area, wherein predeterm ned data i s corded i.n

th .
t emporsar ynaRASETETHEIGR B fe kased, on Pre@ﬁ@gp@*@er%f%gewadﬁmﬁdﬁa@ 5%@_8We
finali Ze%okeu;@ég\ég oftﬂéﬁ%ﬁg?%ﬁrﬁef&?ﬁfﬁb?@m@ﬂt 4#ag. recordi ng medi um

is To achieve ove an her aspect's and advant ?r%gsz
enbodi ment sTohchibee tipr asertaridwearthevaspectianibadvantaiasnervedingHg of the

analor 1 RPORTCT R DA a8 e B AIRLEAE KBi0R AR e

present igndedidzarout Sirdd, ligdlding baeapbiay eefdte revagement At fotrhed in at
aspects and advant ages, 20 enbodi nents of %B% lgrﬁ_segt inv%nti.on
| BEevtd

provi e deﬂ%?dlin@rﬁfith%I"—I?ﬂli‘iﬂg"r%ﬁﬁ%fjép al8ad e SIEHY t he

control | it RGRRS AL RENBficS BRARARICARGS oRBRAfRbISNE RAdinTEST S
of the pﬁ%g@m@%\?enﬁ%n’. B(r;i ef nDescri ption of the Draw ng% 25 FI G5

1A and 1Betbidgdtin Stectemmpana slebect snanaapmant a5wb ¢veseiBripdRiCregPt dpta is
ot uot dPESEE rE Sl T r ot o e L e 1 e
the presendeni inadingd dn;préeGt fBther datt reetelingios taacardng Meditial
| nventt on: - B acnisve i ab PG bR, Bher e B TR Syl BF e
W i t e- ONCReteRGAMIGNR It riedtitngnaudingglompuierorddalye cagecontrolling a
accord, ngcéh%oﬁgr gfngi)(r)edcior Irrllgt] ai%/otr pgprgcrigcstrelg %p[i:)g%‘ted%ttioop%ﬁorm method

embodiments of the present invention.

Similarly, to achieve the above and/or other aspscls and advantages,
20 embodiments of the present invention provide a medium including computer
readable code controlling the controller of the recording andfor reproducing

apparatus embodiments of the present invention,

Brief Descripiion of the Drawings _
25 FIGS. 1A and 1B illustrate structures of a write-once recording medium,

according to embodiments of the present invention; |

FIG. 2 illustrates a structure of recording-status data, according to an
embodiment of the present invention;

FIG. 3 illustrates a structure of final recording-status data, according to an

10 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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5 FIG 5 illustrates a detailed structure of a tenporary recording
medi um defect structure (TDDS) area illustrated in FIG 4, according
to anot her enbodi nent of the present invention, FIG 6 illustrates
anot her detailed data structure of a wite-once recording s nedium
having a single recording |ayer, according to an enbodi nent of the

present invention; FIG 7 illustrates a detailed structure of an
area of FIG 6 for storing both a TDDS and a space bit map (SBM,
according to r&s&% (%fra fRERIRRE B 2 1o P%Fﬁry%bor&ﬂ Fh&Giiuf defect
illustrates a her etaile olata structure o avvrrteoce recordin

i g
medi um hatmnt}]rr@ (EPBg) eraaéﬂamtmterglrr H{reé, actocdingitp gnpthea ambedinentenithaf
t he present mwegﬁ) FIG 9 is a block diagramof an apparatus for
achi evi n %Eéw‘ "Sn’ of the data-recordi ng status of a wite-once

recording rreletrtms Hostedtds agofher dstalldd eatzostiuotune affa wme-qmcmeoordmg
invention; FIG 10 is a bl ock dra!%ramof recordwﬂ§ ?
r epr oducifRATPEVEI A SHelerreprding KeiERcaording 19 A0 GHERAMETY Pf hetRrass g
a nmet hod ;Qf I.@raﬁserw ng the data-recording status of a wite-once

me

recordi ng ium according to an enbodi nent of the present: 20
i nvention; andfi® Gllustrates pdedaitedoipteaire of BN @sed af Fig Sforsiciipg beth a

preservi r r

et am | ALNP aly ST ALp tanih HotBrdihg B 4, ShfRfen AL Bkt
Best nodénvedtionani ng out the Invention Reference wil | nom1be nade in
detail to the ts of . th i.nv n .exa

Chi ohoar o 1 17 ERerELERRES aRotne B TAIER Sl A Bl Sl 2 iR o ing
ref er encensuiiRy ving £ERGId RcbRfng idver, @b@cﬂ‘ﬁmgs’totdﬂ oupbdittont Thene present
enmbodi nents are described below to explarn the present invention by

referrind"t@ti®Ae figures. 30 FIG 1 illustrates a structure of a
write-once reggidy g, Hf%g* H@g?&ﬁ%f%‘n%g%@at@@fo%@Urﬂ?%s@i&aﬁ@ﬁ of the

present invention. _As illustrated In a Wite-once
dafa- recordlng status of a write-once recording medrum gccording to an
15 embodiment of the present invention; _
FlG. 10 is a block diagram of a recording and/or reproducing apparatus of FIG.
9;
FIG. 11 is a flowchart illustrating a method of preserving the data-recording
status of & write-onge recording medium, according to an embodiment of the present
20 inveniion; and
FIG. 2 is a flowchart illustrating 2 method of preserving the data-recording
- status of a write-once recording medium, according to another embodiment of the

present invention.

Best mode for carrying out the [nvention

]
wn

Reference will now be made in detail to the embodiments of the present invention,
examples of which are illustrated in the accompanying drawings, wherein like
reference numerals refer to the like elements throughout.  The embodiments are
described below to explain the present invention by referring fo the figures.

30 FIG. 1 illustrates a structure of a write-once recording medium according to an
embodiment of the present invention.  As illustrated in FIG. 1A, if a write-once

recording medium has a single recording layer LO, it includes a lead-in area, a data
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recordi ng medium has a single recording layer LO, it includes a

| ead-in area, a data 6 area, and a | ead-out area. The lead-in area is
| ocated near the inner boundary of the wite-once recording nmedi um
and the | ead-out area is |ocated near the outer boundary of the
write-once recording medium The data area is fornmed between the

| ead-in and | ead-out areas and is divided into a spare area and a
user data area. 5 . A user data area denotes the area where user data

et e, SRR AP b S PR S 38Y F R g .

recor dabl € 'space i n e user data area
t ypi cal | ythenefiterattkeaetdrdingtrhediunm, ked dne Eadendatiea s loeaied meaptevilders a

maxi mum capacj t or recording data, while il] . allow fo

for ot e, AT gf e dE s Meataind metihi s dreldard ik s d9aed briween
entire dafn |eadathihd icdd-dlerdss RERIN08] s bWiere \areal drdss Labeshth Brea.
FtG 113, if a wite-once recording nmediumhas two recording |ayers

LO ands L1, tAeseardeta aieagangias theareawhgre wesl-dalp rieaordgdd afdparearea
~and an o0 i i i to
the out er ETIESHR A2n (REEUERAIRS oo RIABRS spadtn A uoBEl BRAERE®, |
has an oudsfede. atexe iisdaticalyrrraferdfe dmad the hWeibetontd reapeding wiidilhmar e-

o =0 SRl T gL Thee R i AR 4P 1 oo, e
si ngl e- r espurdianga magyiaitiallyie tet-anrbeut s%asfdha entieddiacapadityGf tHA, the

| ead-out area,_in the double sided recording nmediumis fornmed near
the i Aher "SHRAMPWIMt he recording medium In other words, the

doubl e recond igst-AE MG §B: PBGHE/IMRE FAGdITBHhed®f hds tho redbrding
records data in an opposite track path (OTP) Starting fromthe

| ead- i n aleyarsdf0 enel1rtbeseenrdigdliayasl-Ol@a dlogRdn girasiafdatamsea tangrasof
d th t ' - '
figa o 03? 56818 :{]}g?,g%{e;q?l'eaﬁ%iﬁrrfgﬁg%é fr&rq]etheru‘?ﬁ:é?.rb%'uﬂg?l:y% %{ie E&’Ee?]%om@%ry of

area t aré aréa being alfocate eac
t he r ecor thengcbmirer metdidrand Helrecomindiayentbbdasrenubfidd-£68, asiandrebB,

P ol I TR R L (R B
However, the innechbaasies; ofdhs pesoediayevediay. alrscorienst aithitile simgixtetarding
el R MO MY M N AN
area. Thugscoldifg ehddn Refofbl inBbEtheNARE baungiasy Withd ré@srtiddSnedium.
potentially lr(lj %{]he}arpvfdrdsl,%hcg Eicl:ugtqgreoording layer write-ones recording medium of FIG.
20 1B records data in an opposite track path (OTF) starling from the lead-in area of the
recording layer L0 to the outside area thereof and then from the oufside area of the
- recording layer L1 to the lead-out area thereof, with a spare area being aliocated in
gach 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 from unoccupied areas. Particularly, information produced by allocating

7



30 "Recordi ng-status” data denotes information that represents the
recording status of the entire data-recordable area on a recording
medi um by di sti ngui shing occupi ed areas from unoccupi ed areas.
Particularly, information produced by allocating 7 different bit

val ues to occupi ed and unoccupied clusters is referred to as a bit
map, wth a cluster being the unit in which data is recorded, and
the cluster also being called arblock. FIG 2 illustrates the

The pr esdliferef bEFALES Mot ielafAoRiN c0sshe 38ror e B B nal
(SBM of vaBMh#istdrrasigthSRBMitin widg éateris seaonded ey the msteratiasbelag a.

An SBM #i@gi bei ng an i nteger between 0 and n) includes an identifier
of each » SBM #i ), head data, and bit nmap data (e.g., Bit

Map #i). Th ?l@eﬁiﬂﬁ:ﬁ?étés tHé‘@tMBﬂ@% e afﬂea@&d:ﬂgabaa@fs dhtagcapdimnounsat e

counter and the bit map data indicates i 0 whet her_ data has been
recor ded émbedimentef thei presern invantipac ofa divstratade M. 41/5Paks MelBAce

recordin |, f i t @ﬂg l%ll@a@ o the
recordi ngﬁﬂaﬁ?’}”ﬁaﬁ%ﬁ%ﬁﬁ %}Ereﬁé’steééhgsr @f@n’%‘ﬁ %]t% an %M #1 must
be producedAargBiieid Grigbdel awintegen bEtWﬂ@eﬁ ameln) ibéltid empn dderédifier of each

ot oduced SAH (edboHET ) direHaarc LN EP SR el Tk A nIh Bee gt

i ndi cat esiptin8es BYMBRZatRh flagtaicesn hb@ét@ coaviier keerthé dittrhey data indicates
recordi ng-status data. The tine at which each gBM # 1S produgtﬁg to
m

updat & t hehetdebfieteripsdtennugcerded in fiGIaF &S 2DABP BPYde &R 8
i nstall echh% ?née%%ﬂ;@m%ﬂﬂ/n‘?r reproduci ng apparatus. However,

typically, before a wite-once recording nedium on which 20 data has
been recor défdheirecarfingtasafus deta ‘dﬁal“é@érdﬂfﬁrtg fb@’\ﬂ?@f dipg 5f gddidipagl data in the

appar at us. By REM S n BoM #0E.AEALcaNdnt S6RTGES, lich RRRMCRRER

A finaliz ag 1's also use 0 t’he write-once
r ecor di nghii regi dete k@seb@ﬁmgfthea)lcmz;eeld deteGared. i IW Ium H‘@tl@fv abst gt ure

of 1 TAl, SRt ol 18 LA, Ot 2 A6 BP0 T ABALETR lcatdine
finali zednyhbaabd @ﬁ’thﬁai’@gévé n@émtﬂﬂdeueccardh@eﬁamse;&mf each SBM are
|r |e|pL§ts fgt gg ﬁ}% tp:-;;s(-;@t @h%gigea%g@q?ﬁ\g gtgaguce s} upn:%ttera1 fle r%%tordmg Status data
rnay vary according to a program installed in a recording and/or reproducing
 apparatus. However, typically, before a write-once recording medium, on which
20 data has been recorded, is ejected from a recording and/or reproducing apparatus, &
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. '
FIG. 3 illustrates a structure of final recording-status data according fo an
25 embodiment of the present invention. Before a write-cnce recording medium is
ﬁnalized,'ﬁnalization 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 SBM recorded
before finalization of the occupiad area is represented by SBM #n. If a host, like &
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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before finalization of the occupied area is represented by SBM #n. If

a host, like a conmputer host, issues a finalization command to a
recordi ng and/ or reproducing 30 apparatus, only the finalization flag
val ue, anong the data of finally-updated SBM #n, is changed from"0"

to "1", and the SBM #n including the finalization flag "1" is
re-recorded to indicate that the recordi ng nmedi um has been finalized.
S As iIIustrated in FIG 3, in sone cases, predeterm ned data such as

"ffh" is t j "
finalizati o '@Sﬁla‘?_ﬂ i Fﬁ%%ﬂ@sogﬁéeci?%%?ldr%dég%ﬁ éeco M and
aﬂdl tio na're@tﬂﬁéd neth@][aiea gtleﬂﬂto}]the B He-vathctae fi fnagm;ubnrf@gﬁamtueneby n
this case, r ef erabl e that orded on the entire
unoccupi ed’r%Yﬁ‘rttfPBrﬁu'ﬁTertWé?%‘%l' f@raﬂwtﬂﬂ'}%gﬁtﬁ reRRIding @ fhe ‘P“étécﬂrl??ng
of the SBYLuj erhgtrﬂédlilh't”allh %6 kase fit |§?)reférablélﬁ1%t Sﬁtﬁ‘r@r@éﬁr@ed n the entire
preserve the dat’a-recordi ng status of the write-once record i ng medi um

at thesti mmogeupied ﬁalrt!pﬂa:tfﬂwaraa]f%fec@rdWﬁw Myven when data recorded

The rscor ded danar el P SEMREREIER10h R i BPlEh °

the recorded arec ore alization can
identifi e@;r@yertf@ﬂw daitagett@'dtrigﬁtbiuts afrtte miaﬂeaonoeabndﬁimg metilven aSB&Itinid bf
theflnallzablon Thi s ermt he id

addi t i onalfngdgaion, e@b?@@ﬂwgquere" ?H’gﬂef‘ q Bor a%H??F‘é@B‘?C&f%Bg of

predet er mrﬁ@tﬂuﬁﬁér@m?@s td1ecaF 8aanNgentidé@1d the r&ﬂf‘ﬂéﬂ d\&té Rhe HQ’@ recorded
finalization fla after finalization, no nore SBM ca

recor déd, Wfﬁrf&?&ﬁtwnl@”é}ﬁﬂdﬁ‘@w byeaferTipg & i bih MR C{q{@wfqiq%dﬂgg}p
write- Onceséralslﬁfgdt&g%ngﬁﬁytg@aa' dhoughs EBﬁmfé tﬂ@ha@rﬁrmgfbrt begditidhal BSta

enbodi ment’s” 0 is recorded in head area of each
SBM #i , t hectwedtftenfindlizatien.f i nal i zation flag | s not limted in the

Ot hor than- ¢ ALe e <P eyt EBRElo R BF SrEEPRREE 1] BN 7h
recor di ng the finakdativatiagii’f zhﬁ@‘ ﬁﬂalhtaﬂnm de sreare I5Ed |Candbe‘{racd3rdmjﬂ!m prevent
2 Gerth | ceal SRR GERIADI B e b S EdR A SBEr U havi ng &
si ngl e recor ditha; Htﬁwrnaﬁc_eamhcha@;g irt me@mmmﬁdmmw@fs P ed®, éseebrded in
h?!ﬁ”é'e?Qanﬁi%Ear@lr@”ﬁg@t%’wwb dieihe ComsD U 5ot bt | T ITFBRL e
area, and an:SBMRG8n. The finalization flag may be recorded in an area other than the
head arsa of each SBM #i.
20 Hereinafter, an area for recording a finalization ﬂag will be described in detail with
reference to the accompanying drawings. FIG. 4 shows an embodiment of a |
~ . detailed data structure of a write-once recording medium having a single recording
layer according {o an embodiment of the present invention. Referring to FIG. 4, a
lead-in area includes a temporary disc defect structure (T DDS) area, a temporary
25 defect list (TDFL) area, and an SBM area.

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

30 initialization. The initializatioh operation includes ascertaining how to manage the

write-once recording medium and how to record or reproduce data on the recording



Typical ly, a defect managenent area (DMA), which stores information
about defects generated while recording data in a data area, is
formed in a [ead-in area and/or a |ead-out area. Wen a recording
mediumis | oaded on a recording and/or reproducing apparatus, the
recordi ng and/ or reproduci ng apparatus perfornms 30 initialization,
The initialization operation includes ascertaining howto nmanage the
write-once recordi ng nedium and how to record or reproduce data on

andl or 5 MERGTLRY A ORASKG PR ISR BeT R 2N H O AR U a e

of data r@&f@{:}tdcﬁﬂa.i n the lead-in area and/or the | ead-out area
increases, the tinme required for initialization, after recordin

medi um | oadHegge, 35 theareewdof datn resatited inAke t9addn @ser ARAET ths lead-out

T i ot ’ -
2 Tore | endrebSTE AN fpte TRARENEP f-Bliol MR LSRN ey R RIS

t enporar yingeiees. NMoagane tie tmeac(UiRMNor irgtgation temporarn eadasmeot
the | ead-i /or the | ead: - ATDF, i .
dent | 1yi SaqeRBBITY Wt S DD PP unrsdy i PEISHL Snd TS pelng
ar eas. AT%Q%&% iH%nid&ré@@!@&%th%a?@ﬁierﬁ@ﬁbé (TDMAE segatae fridenthielYiAg

the recor l'ocation of theTDFL. The tenporary nanagenent data al so
i ncl udes efithsind-inharers angfsr dxeleed-ati@red-ecor di ng-status data. In

ot her wor M?Pg%ldﬁaqaﬁélggﬁﬁg@t SARE R ParERPBnd YatdidentiBit @BedBM

The is T r'me one of a lead-in area, a data
ar ea, 1@ndrepidceaichreas. ok 8BPS iangeddn mrnageybe JAALashiacldes data idrviifyiag

into a plyrality.of, areas exanple, referring to FIG 4, a

| ead-in al€derR “?.ﬂjiggatéo%iﬁg&; a TDFL area, and an SBM area. In
this case, tie (ERMArAy nekindgeatbni dbta aisd DRBiGwsean SBM, Wbith wpessenénithean
SBM area. As illustrated in FIG 6, the |lead-in area can include 20
an area fECoMiRgEIRIVHERR- a TDDS and an SBM (i.e., a TDDS + SBM ar ea)

and an area |4 b@tersidis ROTBMERE broided i Sofas @D, EDMAFL sarstl sih G8AA.i nite
two areas. V@len the wite-once recording nediumis finalized bﬁgause

no mone dADAIA s forraeriin @ldeass ope of edepehdyatie: PHet? BEGh ANAG IRELOHAGE:
FErte SRR ARG S, s Yoo st ecor s
For example, referring to 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 area, and an 8BM area.  As iflustrated in FIG 8, the lead-in area can inctude
20  an area for storing both a TDDS and an SBM (i.e., a TDDS + SBM arsa) and an arca
for storing a TDFL.  In this case, a TDMA is divided info 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 bif map data about areas where data has been recorded.
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25 recorded in the DVA(s). Accordingly, when a recordi ng and/or
reproduci ng apparatus reads defect nanagenent data fromthe
write-once recording nedium later, only significant data will be
read fromthe DVMA. Thus, faster initialization can be achieved.

Al so, because identical defect managenent data maybe recorded in
many areas, the reliability of data can be inproved. 30 The lead-in
ar ea |ncludes an SBM area, which represents recorglng st at us, dat a,

i ncl udi ng bﬁﬁa'tm@!’%dﬂdud@ﬁ)wafﬁrﬁé%ﬁﬁ B &, 3Bd 2 USeE dBkERreAec Bt ded. i0 A
data area_i,ng 1 [ t he
enbodi e t?crc{uﬁgﬁ f-“a@%gétl n @54 ﬁ%’l%eﬁscal%g% t?e %tas&?%ahlg\élg erge tect
managenergerfopaed dyreekcbyding amtfor dipneduming) apparaisothecipage apgmat it us,

e P! e e ACEPR S L oA Syl e B o

descrisbednabgiearebhe | ead-in area, of the wite-once recordi ng medi um

shown in FIG 4, includes a TDDS area, TDEL area, and an rea
storing an AsNes¢ipadebeys: Hedeadrit ares, eﬁt%@wgrﬂqup@ TBARIEINGIRE Hl“n own

medi um ofy, By& 4 4y l@déé Q%Uﬂ%&fe%”afﬁ are@cﬁr‘i’df Qh '%Nq Qr@d"sf%ﬁﬁﬁ(éhm of

t he present PRvent I on, e recorded in in area:
shows t hendia¢ datet stuctureef tfe wtite- Jmsea@@mgmemrn ﬁf FGs4, 2 ﬁnﬂgzaﬂon ﬂag,

|IIustrated t.he a

ol ust er o oo fash plngtiiferd PR BN TB DL R b Toiitedi b Pos
predekﬁr?@ggd nuanrtof sectorf C?e cIusteL st?res onehTD?S #k (k
is an integer_ equa 0 o greater sect or sjc
ohysi cal uﬁﬂe G Shipw et BB A DHSIPEA SR TG Faq B8 MiRLSted
FIG 5, FR?% ke TIIdRS i@ niddeSup Qﬁ@bldral ofalugi@bmt ex clubRPiEs eatd ng
t he nunber TDDS updat es, the nunber of first Eﬁ%%lcal sect or

of a dr|l‘eeo@rwMmléamﬂﬁeﬂﬂ@%épmﬁ@ﬁﬂ%@t%ﬂmﬁ?é‘é.'mt{eﬁé’ B d&fng Huster
first phy&b%on%eﬁéﬁﬁﬁﬂa gﬂfgh %E}éﬁi%lﬁ&g?@ﬁ'er%ﬁ@spMd&Q:&ﬂvé he

TDDS #k has been record 0 of "spare areads and 2, a
fi nal izat baxic phyeical and oﬂatvmte@gaemcwgdla@ NBBNPoi nt er which points to

e or o R R b PR B Rch herasssSley  aphaec
managenenfeppsychangeetk hymbéeof TDDS updates, the number of the first physical sector of
a drive & write-once disc information area, the number of the first physical sector in
which a possible TDFL corresponding fo the TDDS #k ha=- baen recorded, the sizes
20 of spare areas 1 and 2, a finalization flag, and data regarding an SBM potnter which
points fo 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 andfor 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 embodiment 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 (l.e., a
TODS + SBM area). The |lead-in area of the write-once recording medium
30 illustrated in FIG. 4 stores a TDFL, a TDDS, and an SBM in different areas, while the

lead-in area of the write-once recording medium of FIG. 6 stores a TDDS and an

e
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recordi ng and/ or reproduci ng apparatus, then accordingly, no spare
areas are 25 allocated, and the sizes of spare areas 1 and 2 are

recorded as "0". FIG 6 illustrates another enbodi ment of a data
structure of a wite-once recording nmedium having a single recording
| ayer. 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., a TDDS + SBM

1 Fust rat SN el 85486 0Ce sl Aiser ” THETRELS R e SB HR altarpa
areas, wWhil.e-thehegadai n area of the wite-once recordi ng nedi um of

FIG 6 stores a TDDS and an 11 SBMin one cluster of a single area.
The TDDS+SBfIGr eiluaiiatesieedatpied sireciureeidbe (PRhé SH¥greeptd 1F 6. A

i11ustrat iﬁD%‘,B%rl‘?c} h ‘<2l 3L l’bg:to}’é@d fﬁfoﬁce]h&u&g?s esﬁybgriﬁau%su gg@agﬁﬁoﬁ‘

TDDS and are recorded 1 n one uster. The TD[_)S I nc
final i zat flgm ard the 8BMamduddsea BBMhamctrozipondingito thafinglizaties fleadi ng to

the finalization f|aqg. K As scribed. above, the finalizati f n
be recor dedi}ﬁ)&e%L?giaﬁoy%gﬁﬁ3156923%%3%8@3[?%%%%? rﬁcﬁtongﬁggh‘?ﬁegg
various apeasofsHchBRSHL bet AEPH @rRisandad HechiadbheTDOBMres aad tHaTSBY +
area is preferably forned in at | east one of the data area, the

| ead-in i §BM @ea.and the | ead-out area, illustrated in FIG 1. The
SBM area i's f0&nff Qlng Rs?éfglte%[béyl Mg%b’in Eﬁl%ﬁstoéné’\@i't% dEPERSE M Slead-in

recordi ng-status dat a. ed In the above enbodinents, an extra
fi nal igat bore, Bhddhe kadsad area, ihusdeted i KlFe1dal e Sdid amanis Tor slplisg each

write-onc ordin dium _Her el 21 od of preserving the
dat a-r ecosgg\ﬁg"gf"gﬁl gg%gu*che{emqstegﬁor %Eé}dﬁ{e%%trgmsﬁt%édi um 15 wit hout
using a finaldzedthinn ilthg aboié kritedinss) dreedxiva fihalizafien 8ag & 1gedbGS.
8 and 9. FIG 8 i Lcl?gst r at g,s angt her _enbodi nent o&. a dat.a str, (%t.ug‘ﬁ g
of @ wr i t BIESREE e EPTRIO PG R AMIG 8 6P AYTEC PE ORIy MEBPafiots
i 11 ustrat gobshd b5 SesBrvidd e da@@@ewmm%;%@am ofla Wiritt enos escoreipgmédign,
medi um i ncl udes a TDVA for stori nq a 1DFL, a TDDS, and, agq?gl& TJ]S
| ead- i1h améthodl ssng Adnalieasiopiigonvll b desaRsdmiih EiYIeNeR)loD (e rband 9-
ranagement ' 1ML h88diRfent BEa Whid Srige JrecRidlditemedi um
i ncl udes DN@%%&%%% and a!n §BM are recorded in_one cluster
of the TDMording reediDFLhaving a single recording layer.  As iliustrated in FIG. 8, the
Iéad—in area of a write-once recording medium includes a TDMA for storing a TDFL, a
TODS, and an SBM. The lead-in area also includes DMAT and DMAZ for storing
20 defect management data. The lead-out area of ithe wrile-once recording medium
includes DMA3 and DMA4.

ATDDS and 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 ilustrated in FIG. 7, no finalization

25 ﬂa’gs are recorded.

When the write-once recording medium of FIG. 8 is finalized, a TDDS, an SBM,
and a TDFL, which have recently been recorded in the TDMA, are copied 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 to 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
axample, "ffh", to prevent further data recording on the write-once recording medium.
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recorded in another cluster. Although a data structure in which both
a TDDS and an SBM are recorded in one cluster is simlar to that
illustrated in FIG 7, no finalization 25 flags are recorded. Wen
the wite-once recording nmediumof FIG 8 is finalized, a TDDS, an
SBM and a TDFL, which have recently been recorded in the TDVA, are
copied and recorded in the DMAs. Because the final SBM as well as

the final TDDS and the final TDFL, js. copied and ded in t
Dis, o Vel WHGR AGRLITIBgSIAIFoDioMnG APPR I BE<T 1, & g BLBAE ohe

final SB i T - i i DA
ent i el'y FITIEA o RebBg. M RS RDREUREenES Pouchling Hied i, the

prevent frecbhing dati/ar reprodutingapperahus dosstet prberm deats gicaeding Hithent DMA

t2 Even wh recordi ng anglar r Cj i a
carmand {5 TR ANCuAR AT EOFETRIS HBR AR ApHEaLTeR e
Wite-pnce mRcos d #ploardidgmmtdian dppeeiids fiy sehiving prepenation nia
appar at us does not perfor?data recordi ifﬁé{.he TDVA ,.is fille vm'Eh
data suchdeie-repprindyioRe BURECBEaesRPBomALH T BREAEINRPemBodnents)
|'s a bl ock ﬂ'eg%ééﬂt%ve%ﬂoﬁlppﬁé 4§ aik8lin RIS Mg PAraRy Mallies a0l a
data-recording status of a wite-once recordi ng nmedium according to

enbodi nenwsiterbeadérel , prassiatien haedta GWMORE3i | | ustrated in FIG 9, the
appar atus ingl udes ' ) t
PP nl(i-’etkglatggfbald\ém Mﬁ'géé g%@g& ta]wnt%—tfr% e&BTg rhedfid 180, “Yhe

3. The witer 0 a Wwite-oncerecordi ng medi um
100, uymdegohts ofitee camtollet 2 odnd teads dimt watiberatd toaediv ibedsmmee witten

data to verify the sane., Upon. data recordin t i1 e-

recordi ng Qﬂﬁjﬁt@(‘)"?cqrﬂ'é‘gc%&ﬁp?&f rﬁ%-ronge r5er %Bg Egecﬁ@p‘g{q& ﬁ%‘%%@ﬁ%‘ﬁ{ 2by
using a ThMAoihs sRetmbRagdifenttl @siagaaDMA arotlided in el wwite-bA6e exvbrding
al so preserves the data-recording status of .the wi tg-onc& _recording
medi um 1001eckeBA0Giang At BIASEBIERANE SabrecReing Belin Ot aNEraRe 15 -
T eser val Loty @iho misidRlR0! SEQIEAdo ehilddiméits bhericbandnoenticec or di ng

medium 1 can~be achieved In tw ways, nanely, the above-described
met hods usi ng Preséivatigri ofdhe data-reagrding states ofldBe 8T ERroBET FRPTHBE RBRAIUM

fl ag, the BBRER e SR Ml e, nd Rl g PPa RO P HE 1R et e
same i n afipakcgioafiagred the ehooi-desmibadirnethon pdthpelceRiag Ajinaticatiom flago -
#8?6 gggg i ]]: : EE&“% %1%{?1005' u&%g ta%a%ééo%f%%?ﬁne@o%?(eﬂé@ pMC\ég‘alﬂ%ﬁzJﬁbrpﬁag
and records the same in a predetermined area of the write-once recording medium
36 100, upon finalization of the write-once recording medium 100.  To bs more specific,
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 "1I", and the SBM #n having the
finalization flag "1" is re-recorded on the area next io the location of the original
SBM#n having the finalization flag "0".  The controller 2 may control the
15 writerfreader 1 so that the empty area following the SBM #n, having the finalization
flag *1", is filled with predetermined data, namely, "ffh*. The controller 2 then ‘
controls the final recording of the TDDS and the TDFL so tha’; they are copied and
recorded ina 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 SBMs
30 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,
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with reference to FIG 3, anong the data of the recently updated SBM
#n, only the value of a finalization flag is changed from"0" to
"1 ", and the SBM 4n 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

ey essontpiler A 83uirofsitas osibirepordbg IS ceHBay Fasorda §aM. sgddhe
the TDDS ﬁg&%@gaﬁh% LD ot SV pfaPh RfirRBtied RCODNRY IThotodidh
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recei ves a wRMERch fHeBrarolest rédeiesshoomimand fbi additiasal daea recording
write-once recording nedium 100, 13 the contyroll e%w%% mgt{gl s the
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Thereafte he contro controls the witer/reader | so that
the enti reomtamdqie@dnamwménttdﬁ!éa TDVA is filled with predeternined

data, f o "Efp" LD br et .
oo TR 1] 2 R SRR g g B
final igi ngadda@ed/\tri ;btedere@mmerdamfmdthegennnﬁedrdai@& vérifiedde Sind aiefectiee tiatam
data recordin

d h h
e o BGReRiNely: o TN ahEh 2gEHeIHe Uaat dotetn biedattufiEe nisd anf bgtities the

veri fyi ngrafch@sa Weddt dNS toRidna: ddfBcivei flaaf Ties coidlier 9 prodi@scs TR Liand
predetermned units, the recorded data is verified to find defective

data. Ac adrmﬁgwplchﬂmcet@ﬁhe gresewhereribe slefretiyes datayigupdigyring verfiication is
predet er gl'stc}‘?%j S cBRTLINE sften%§ the‘?DFLeeﬁ‘ertﬁed'm in ﬂt%trﬁ_elz_ﬁﬁnl a,e{tttubf:té a

defectiv he contro produces a TDFL and
i ndi case ptmieaemnaﬁnerr@l.mhef HoFeeniidbs: 2nd wenrdeadhpnglednd tF Dfétansh

merory 3, 100 Bfe R4 Fhuled b e Enttre R aitFuat Ribos, "and
transfers t hﬂ'hﬁelnbeaatcente_mﬂs mrstaﬁ)ﬂ)&amhe hentTEi 2i ¢zcl hale gomputdre
I o g aon e BTGP o PR B by b
usi ng a CoERHLRE niRRdabbepreads 8 apo datkronediucaruppteing the same, .g., an
20 oplical disc, a wave guide, a carrier wave of channel, sic. The computer can also
be implemented as a chip having firmware, 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

25 numerical 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 Bi u?ray 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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readabl e nmedium or present in any other nmedi um supporting the sane,
e.g., an 20 optical disc, a wave guide, a carrier wave or channel,
etc.. The conputer can also be inplenented as a chip having
firmvare, or can be a general or special purpose conputer
programuable to performthe nmethod. In addition, it is understood
that, in order to achieve a recording capacity of several dozen

bt th iter/ |.d | . th, hi .
O nuner: biekUBALe GPeemeunTieTGaaEr b % BEGra eh HEnEae MchuB Pds
of data Oghgen@d o‘ﬁrthé?or n@%de%cqbwdm%Mr rebafafﬂ éﬁpa’?éﬂ‘ag lhﬁhdésa

I ncl ude, are not ted to, unitsusing |ight vvavel engt hs of
405 nm anﬁ’mhfﬁ/%ga ﬁlSerH(ml REM?QBe@SQWOCQ%QHdWK%efB@@BE{Q %128, aliof h

Bt u-ray di and/ or, units cogpa t. S
Cacny - 3o vBiEipRRe uBing B F P e ThR bl G B R IR s &
and DVD- ReofitrdRer 26 dfmeﬁﬁmthﬂleml ock di agram of a recording and/ or

repr oduci ng apparatus

t ed Fl G,. th di
and/ or repr ‘f?ﬁ%@fb%rtﬁ? ﬁ’éz Ii”!:]?fI rr%%egveé &TZPCS Rﬁﬁoﬁn‘% g’ &lse Qgtht%a
witer/r e?cdsé récorJ&? ¥ taqfd%ﬂ&ﬁ')t sRSWAL MheBEisMcdARolicy 25 giroriked on

the pickup 1 he recordi ng and/or reproduci ng apparatus includes a
PCI/F 22;nlmlmmrmec>%ﬁamfmw02@ng a B e Parerms 56t @ipoding on the
cont rol I er, 25 | @%19 [ h Fat
can be Q?gﬁ reg%fvc {OH]eyM;éig Im %%ﬁ?é’ﬂ d%PJ'% e lfjg ﬁétyctontﬁ?oi i eréez. &
Upon r;ecogdtl nigen trivglulRged thé EQGC%Emedadadaiax in aquedéiegmeeinmadngrogéhhdif

with data e rec ed, froma wn te

control | eﬁ“&‘gQB&PPtS‘?fﬁ%ﬁ‘ & date |r%qe“?z9t f"dﬂ 61 gg?e?) mt‘% an-ﬂr}ﬁ%‘%X% n:;ﬂ‘I eRuP
DSP 22 perfqeasaEde RFCHAGH: gostivddfeom dad aFrmm\aetda the G)mté-bac@ﬁeddrﬁngl
by addi ng data, such_as parity to,the received data, to and t

nodul at es r@@f&“‘EG@%nJ@&é&“ﬂh@%@%”ﬁ&%@W@P NRSBSSHM rservwéor%@l rafb

23 conver thR&O VS5 E&9McbARoIPER: BRKLPHO. aThRfyvElegNabnatraliRe25
pi ckup 13%%%3?@?@% RF signal received frgom ?he RF AMP 23 to th% or

W i t e-1onc @omenaidsi the Pickei WihioTead daiedrals the waile-PRGR TGRSR FisHHAJ 0
e e AR bRl prnen samiashifdh ante

servo- cont syste 25 15 comands
t he pi ckumrité-onoe rmddxdgtraedmmrﬂ(whe ovdértte perfeen defent ManporaEntractoring

or 10 Teqord predet e es JahAndiER, 2 temporary managerrent data,

Also, when the write-once recording medium 100 is finalized, inw response o a
20  ‘user's command, or when the write-once recording mediurm 100 is finalized because
a predetermined finalization condition is satisfied, the system controller 25
commands the pickup 10 to record temporary management data (i.e., a TDDS, a
TDFL, and an SBM), finally recorded in the TDMA, to a DMA.
Upon reproduction, the PC IfF 21 receives a reproduction command from the
25 host (not shown). The system controfler 25 performs initlalization necessary for
reproduct:on The pickup 10 projects a laser beam onto the write-once recording
medlum 100, receives a laser beam reflected by the write-once recording medium
100, and outputs an optical signal. The RF AMP 23 converts the optical signal
received from the pickup 10 into an RF signal, supplies modulated data obtained
30 from the RF signal io the DSP 22, and supplies a servo controi signal obtained from
the RF signal to the servo 24, The DSP 22 demodulates the modulated datg and

outputs data obtained through ECC error correction.  The servo 24 receives the
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write-once recording medium' 100 in order to perform defect
managenent, according to enbodi nents of the present invention. Al so,
when the wite-once recording nedium 100 is finalized, in response to
a 20 'user's command, or when the wite-once recording nmedium 100 is
finalized because a predetermned finalization condition is
satisfied, the systemcontroller 25 commands the pickup 10 to record

t t.d I, €. , TDEL d SBM ,
Final 1y T SEBRUGANTR Sichal fremhe i AVES andacorimeslieesary thsepe qonkrol
21 T €Gei Ve 15 CRAIH B SORTBAT LA Akl 1RE plikel 1010 2The

system controller” 25 p ornms Initialization necessary for ]
r epr oduct isends Thta iscelved fitin theoPeEI 22 t thedest hehrhonnhb tUronwepraiustior,

di . : _
i to- oncdh? ERHER Atialhr R4 SePridR i € SE R abiagon 1he
RFt AVP 52 %F msyﬁrfz%ﬁd“ﬁeapﬁiaﬁ@@emémnalln othec wowdad tHe oystémecapitrolen?25Lan
Into an S| gnal ,

suppl i es dul at ed data optained.30 fromthe RF
si gnal to’Fwwe?ﬂ?'r%ﬁﬁﬁt§@g§lqr@s‘§aza§‘°é?°\7®n€@‘?ﬁrP8F° "ynal obt ai ned
from the RFA$SHAAGH of PresBfisE iNLdA4-redbiBingIiHatde of arpdtdloHcBSetdtaing
modul ated data and outputs data obtainedthrough ECC error )
cor r ect i onmeditg, sseardinporasaesdiwenishe the pesepbinyentien| Wil ngwdie ¢essrbed

the RF AWVP : g

syst om oot apar TR IGLBE BETR ek hla AR ERT Ma b A Pl
sends m@at a(received fromthe DSP 22 to the host (not shown). Upon
reproduction

the syste ntroller 25 can .caommand th ickup 10..to
et ot i G o A B ERESaL et e b PR b B &t fagprin
wor ds, 't hestsus b veisionek rétordmgaaddiuR Rags dingeo et émbodiysirng &f the pragent
data recordin _/reproducti&n. A%\ nmet hod of pres
t

ervin he .
dat a- r ecorgHo8t alnibegpeRogatfdCoht dresertion iy th%&ﬁ%%?ﬂco%%?@ffwft%

enbodi nent, it@forﬁzgﬁ"eét‘irﬁﬁ@%eﬂiﬁ%@té&%veﬂﬁLJslng@ﬁhzh%aﬂéﬁﬁéb.bed on the
basis of the structure Of the recording and/ or reproducing apparatus

of FIG5 10 Eost maperation 1@ the s@itkanes resording g sgripgined of

reservin : ' Lt eonc i
e um - ad2or e L0 e PLoRha 2o thr SatELCaRBE Enfl BRI £ Bbtnipg on
net hod of th¢ @ritd-bpepresedngtmediuol  Viserdtearitecmedi regosiing medioim &
write- oncemsree ecg igr{on éq'ggclar%mg} 5 na%ih a"e%\fc?aduc'r'nsg' Qp%a?at[[%%le' ﬁﬁtb'—o%%efr!agcgﬂjing

medium is initialized. Through initialization, the recording and/or reproducing

20 apparatus prepares for data recording by recognizing the inserled writs-once
recording medium and ascertaining recording power data, defect manégement data,
and other data regarding the write-once recording medium. During initialization, the
recording and/or reproducing apparatus accesses an area containing SBMs to obtain
information about whether the recordabie 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 writs-once recording medium are found quickly.
The recording and/or 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 received from the host.
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15 First, in operation 110, the wite-once recording nmediumis
inserted into a recording and/ or reproducing apparatus for data
recording, and data is recorded on the wite-once recordi ng nmedi um
When the wite-once recording nediumis inserted into the recording
and/ or reproduci ng apparatus, the wite-once recording nediumis
initialized. Through initialization, the recording and/ or reproducing

20 appar at us epare or .data recording.by recognizing,the inserted
o Lo once. PaEGPEPTG @b Besriser o mASHEEBHEaY invalies Taaraing
def ect nmanpeesE@tin 4 data ABH bOt BI8H rédrdingeid, Hedgssd9 fwehgso%rg%efect
recording nmedium During initialization, the recording and/or

r epr oduci MgANESFHIT uithdeered & dafect geraraied dn Hisngosriast dajacptaal BMA.
i nf ti : Lt e- :
Fecor i ng. el gL repinE OB ARG ER Lot Ao Yrth 8 SBenigo

power dat apeditre dhehges duahageweista ratarding aardSBhetiondleding atear bibmap dalte
write-once, recordin dium are, found quickly. The recqrdin nd/ or
Fepr oduct TP IBREET G B B RO B ERPE e Sha TSPl ca 50 Peuge Ay
during i niTomhi SatHepnthamdw SBREHIE BrddiedbARAECIBEY, Slifdite Buhrst
connected to the recording and/or reproduci n%? apparatus. Thereafter,
the recor dPPIGSBMEIGN® Dy MREY0H Yndpieg CAgpta alva Thedatedscauting gaiushe
wr i te-oncs.\cgrggégscg}ng_ medi umin response to a recording conmmand

r

recei ved omthe "host. 16 Data recording on the wite-once recording
medi urkonot  ohteytimewed Miish arESBMIFNg to bearodiamed dnd. rechidedanay samadoatding

al so recor.di.n at . sar or _tenmpoar.ar ct. nmanagenent, W.th
Feapect o0 b nRBta IREAGROR Ach Phedh B HBlef rBEPHaLng BRERIE " At
oper at i on wiig&-pnod escdrdiag daddinmes rsaiiag irstb & resoiing Sed/or rdpRoduiey '
recordi ng 5 medi um changes due, to new data recording, an SBM #j_ .

| ol udi ng RENPS S AR EreoPiier GLBPHEERROCE FRH DY PELE. AP B Ndh @
new dat a ingwHipkeefa\abd pf@f el efdi rBcdrded DMA: ondeie Hafoeans RN Bhed S

produced and recorded, an update counter 'representing the nunber of
updat €§ of" e%ﬂ‘fé}gdﬁ%@ﬁ‘mﬂﬁ @iﬁﬂ%&%ﬁ?"é%? IR ANGLT reRIESgARRRratus £ o
The tinme afoWhisehn 8l R WhersSar 9BREs RrOEa hnRNEhd B5RT Hefl JRYqYAEY
according to the programinstalled in each recordi ng and/ or

r epr oduci rigchpp @neleiticinf fadureaocqurs deriom ekeording Plidalp imdae wiite-gnce

 ser et SRRl AL, SBATRAL SHRAAE A aORRRIE. en Bt
that an SBM with new bit map daia is produced and recorded during data recording
20 on the write-once recording medium. '

In operation 150, the recording and/or reproducing apparatus receives a
finalization command from the host ta finalize the write-once recording medium.
Although the finalization command can be arbitrarily issued by a user, the ﬁnalization
command is typically issued when a predetermined finalization condition is satisfied,

25 for example, when the data area or TDMA is completely filled with data and,
accordingly, no more data can be recorded. When the predetermined finalization
condition is satisfied, ihe recording and/or reproducing apparatus may automatically
finalize the write-once recording medium without receiving the finalization command
from the host. However, preferably, the recording andfor 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.



new bit map rmay be produced and recorded only one tinme before the
wite-once 15 recording nediumis ejected fromthe recordi ng and/ or
repr oduci ng apparatus. However, in the case where an SBMis produced
only one time, if an enmergency, such as an electricity failure,
occurs during recording of data in the wite-once recording nmedium
SBM recordi ng cannot be fully achieved. Hence, it is preferable that
an SBMwith new bit map data is produced and recorded during data
recording 2Wiga-onge regerdingonediarrasy cantatn ardBMavo prapegy manage defets.

o . b : . Halinsiive
Commnd_f rinreR iektBl ARG nRRRELRIUR I BAS viingli TEMAR H¥hee.
Al t hougﬂ tiw_eorhipqaﬁtbi?tyqirblﬂanmayrgndum?ime@e rﬁMﬁQMawé%w%ngmrhEpmducing

, the I nal |l z |1 O conman I S a | SSue en .
or edet er mARRATRIUA J19S 10 TeBA O TAPICHITE et af PaVTIEP oo ring mepium.  To
when the dafhas fetdndistiovy bobftAPs FDBIY ahd bITESFIViHahhavd BedR fnally rgcorded

accordingly, no nore data can be recorded. Wen the predeterm ne
final i zat itAhe dEM.turem fingligatiansef thg writerenpe &AQAFIAG Magrivey are copied and
repr oduci I mthgal ly finalize the wite-once
recordi ngqgrrg i um'@gﬁwg?mr@%%?%gsﬁhe finalization command fromthe
host. Howeveln operafien AB0yin responsedortbé figal@matioo comemarag doe repoatipaaaties

30 inforns_the host that the predetermined finalization condition has
been sat | SPPEdUERRAPRRehoRAIRTH B fd du P RINRE R AT A o
finalige thedwerhBrednseal eT®bhlinidte diedifdMhelall¥ ot Lfivdlcatibeaag Mg
media nmay contain a er manage defects. . However

TDVA t | ,
re-writ abl48ta é&@ﬁaawgoq?éapgsééﬁga@ iﬁﬁ?ﬁﬂgﬁ* 0 18 1 wéile aTphvmsp Hence,
a conpati %b}é%nﬁﬁggh%ﬂﬁ%d QpSH s RiRed S A SBAPLR il S&Phg &rgwﬁﬁaﬁéwn

reproducing apparatus tries to record or reproduce data on

wr i t e- oncdlageddidiengcartidimthapoatien ngit foiee Emﬁaro Pbihs final pipdblecoh SBM
TDDS and &, JDFL that have been finally recorded in the TDVA, upon
finalization of the wite-once recording nedium are copied and
recorded in AlibMgh & finelmtianifleg id 68corder bygbe deadmrdd Of an SBddportbe to
the finalizatio

e el Ao SRl e £ TS Ly P LR ARBAL
pr edet er m gregestiedontibn. besmeserisqeabdie; a finddzatinufagohag bk eebidzdtn an
flag, amng 9ot b0 . d hoal odRda e, Yy #n 18 changed from 0 to 1
In operation 190, fo prevent additional data recording, predetermined data is
20 recorded in an area next fo the area of the SBM #n with ihe finalization flag "i". For
example, “ffh" is recorded to prevent further 5BM recording and prevent additional
data from being recorded on the write-once recording medium.
FIG. 12 .is a flowchart for illustrating a method of preserving the data recording
status of a write-once recording medium, according to another embodiment of the
25 present invention. In the method of FIG. 12, preservation of the data recording
status of a write-once recording medium is achieved without using a finalization flag.
First, in operation 310, the write-once recording medium is inserted info a
recording and/or reproducing apparatus for data recording, and data is recorded on
the write-once recording medium.
30 In operation 330, when the data-recording status of the write-once recording
medium changes due to new data recording, an SBM #i including new bit map data



representing an occupied area is nmaintained. An SBM #n i ncl uding the
finalization flag "1" is re-recorded in the |ocation next to the

| ocation of the final update of SBM #n. 15 Although a finalization
flag is recorded in the head area of an SBM#i in the

above-descri bed enbodi nents, the location is not limted in the
~enbodi nents of the present invention As descri bed above, a
finalization flag may be recorded i rea oth t han t he head
area of t hbat sgm&ﬁenfafhe@;s@a £engIing ew %a’w&rwﬂ tar@rf&poraiadana
recordi ng,t %det ermned data is 20 recorded in an area next to the
area of the M #n-with the finalization flag 'T'. For exanple,
"ffh" is recloraetation %@\ibatredoldingaﬂdgswep@duchjigraypamm@rmea‘amsa

addi ti onal at.a from bei C ere ordln

et um | piieestr A el FEME S, e o T EoREE fesRiRe e
preseryi ng teosiabtion BT ATDDS &idd TDRfthat Ndvd I@e@ﬂmeanw@mrdemlm the
medi um accordi ng to anot her enbodi nent of the 25 present invention.

In the netHddAGTe epeied end rgeagiedngitldMAof the data recording status
of a write-Op diBfiH §9(§‘Qorﬂ?g&ér%ﬂélt@ﬁ§|'cﬁéf&?ed@r&:h@%re%]éie’?ngnr?ed data is g

finalization f First, 'in operation 310, once recor
medi um i s remdedermfﬁm'f@m S @RaMpE, Mﬂmcqu@iﬁ%@f@am@?eaﬁﬁmﬁaﬁfﬁed U-‘ch

macum S0 nou P e B SR Refh ek aBel od R REE e oty

wr i t e-@ncengdiony. diBwgause thainat IBBidess walk at thenfival JdIRS laedmmaﬁmm [TLHAL, is

SBM #i i ncl udi ewb 19,that .represents.th re

Sont ai i neopmd Shehvararied B 18e DA uaoR e Batbf a2 i0n Rk feed to be
oper ati on (3&kdetiR6 ré d;ﬂ@@érﬁiltﬂg finBIE B reefided ue tHIOTEDRPAr Eves Wiegeihees a
finalization conman fromthe host to finalize the wite-once

recor di ng TReQITINE andon iePEEICG FPasHYS TaCHIS? SRERANFOPL Affiena sipéa
been finall rgﬁ—feprfr&ﬁ% RobkNgel If'}ﬁ@trfémht%%rﬁs%dfe%%{gdﬁl@diu 3 4R ot

In operati Sh prevent additional data recording, pre et er m ned
data i reciormetbta reacidingiivhe Ti A dsclllesl with dafe ambc&s ﬁhe@if BeaD bR

t he TDVA | H{l‘é nge\e,i( H&na éxfngnt &% aPrevent additional data from being
recorded G ITe- Gnee fecor I'ng io nmedium Because the final

SBM as wel | V\Etaletdmcﬁbesraln £DbS ofadvritbente madordiDELmedism, it is understood that
the method can be used with rewritable media or where the medium has write-once

and rewritable portions.

20
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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copied and recorded in the DVA upon finalization, no finalization
flags need to be recorded to represent the final SBMrecorded in the
TDVA. Even when the recording and/or reproduci ng apparatus receives
a command for additional data recording fromthe host after
finalizing the wite-once recording nmedium it does not 15 perform
data recording if the TDVA is filled with data such as h" or if the
DVA contains defect nanagenent data. While described in terns of a

Wi Ei e- _onﬁ deserthndd iijilrwowdg:nej appieciated bmghﬁm g&iﬂed tathe H_I‘tethﬁét?h@weté‘»aignabé)e
Vot | tabl @t i Sl CeBEoUhent HHEHE s W Mieb BEE sefler the

accor di ngidventibe, theesepé of Avkhtis deiinedindhercldimsemdehei equialats. medi um
capabl e of preserving a data recording status of the recording

medi um a nethod 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 wite-once
recording medium the data recording status of a finalized

wite-once recording nediumis preserved or nodification of the data
recording status of the finalized recording nediumis prevented. A
change in the data recording status of the finalized recording
mediumis easily ascertained. Also, the 30 original data recorded in
the wite-once recording nmedium corresponding to the previous
recordi ng status, can be ascertained. Al though a few enbodi nents of
the present invention have been shown and 19 described, it would be
appreciated by those skilled in the art that changes may be nade in
this enbodi ment wi thout departing fromthe principles and spirit of
the invention, the scope of which is defined in the clainms and their
equi valents. 20 CLAIMS 1. A recording and/or reproduci ng apparatus
conprising: a pickup witing data to or reading data froma recording-
medi ump and 5 a controller controlling the pickup to record data on
the recording nmedium and to record

20



recordi ng-status data, the recording-status data representing

occupi ed areas in a user data area on the recording nedium in a
tenporary defect nanagenent area allocated on the recording nmedium

and to record predeterm ned data in an unoccupi ed area of the

tenmporary defect managenent area. 1CLAIMBhe recordi ng and/ or

reproduci ng apparatus of claiml1l, wherein the controller <controls

t he pickup to copy tenporary management data including the

recor di ng- st &t us éa@%?rdlna@ﬂ@/yr FepEQsiuging dpRatafis Gosmsisingr y def ect

managenent appRyud MA@ I5EILbHalRgYAR] Fsn EIBRILRAD mediBRAGRMENT dat 2

in a _defect managenent™ area | oca on the recofding nedium in 15
respdnse to & cpnteller sentiadingdberpigkip togecard alataer i raeprding/magdium, and to record
repr odugd REHiRPRRANARL diia, %e%@érﬂ?n#st%@@‘%{anrépﬁ'e 20l SeLupidPARZETRNY user data
area of the recording nmediumcoitains a co terrpor ary managenent
data pPRE@ oushg r?@é%ﬂ@léﬂetilwnt ie at iemperaty e@éﬂ@“ﬂ%ﬁ"@@é@é@ﬁ aligasded on the
separ at F‘ecBFo‘?rﬁB fgiuAe A to %ch?@@?&%@nﬁne@r@a%a i} 8§ UROAH gd' Siea P @hfporary
the pickup to record no nore data on the recording mg .

recor di AefealaarAdeMEpE @@aci ng apparatus of claim 1, wherein |f the
tenpgrary defect managenent area contains the pr edet erm ned data,

the controller controls the pickup to 25 record no nore data on the
recordi ng medi um BYe deacsding FNAGr rerreduding peraspiYE My alalmi Linviegsin theagqntroller
final i Zgghtroks thENGickBCRY ElpyOteRipdiRy rﬁﬁﬁxpgﬁiﬂéﬁ! H&aQHcB@élﬁé Ye Pdcofdi ﬁt%@?aﬂus data
wherein the recording- status data includes bit maps distinguis

occupi el@sthatesordeddn thy teperans dgfegt MgnagRIMeTharesd ANA30 regroe &mﬁwchmorary
ar as OpmahBgerh&f084th NE AEMSD mAhaghmdtdres éi|%§teae&rprtﬁ@%@or%same&um in
the recording nedium by representing the occupied or unoccupl éd

ar eds wasRorReftp & figlizajigh gemmagd. The recordi ng and/ or reproduci ng
apparatus of claimb5, wherein each of the bit maps indicates whether
data has been recorded in individual clusters, each cluster being a

data 35 recdrdi ngheirpgording md/Wh@prc@@@Iﬂaua@aéﬁiu& & dlaipr bdwepRiy it a defect
appar at gginfderkéritididd of YEFRbRIiH McbRRPESH SRS NBIHYUER teihpBraly 'n%aﬁa@@rﬁ@nt data
recordi ng nedium 8. The recording and/ or reproducing apparat us” of

cl ai m 1PrexiREslE| receded de the oemeprarg defact raeragemenh atka psararate dinrg the defect

pr edet epghagsindittaRed, thé BENtHIIRE BoHRIGAIHRN Sidkupf tolBEort SIPRAbAY Yata on the recording

medium.

4, The recording and/or reproducing apparatus of claim 1, wherein if the temporary

defect management area contains the predetermined data, the controller controls the pickup to

25 record no more data on the recording medium by determining that the recording medium has
been finalized.

5. The recording and/or reproducing apparatus of claim 1, wherein the recording-
status data includes bit maps distinguishing occupied data areas of the recording medium from
30 unoccupied data areas of the recording medium, of an entire data-recordable area on the

recording medium, by representing the occupied or unoccupied areas with different values.
B. The recording and/or reproducing apparatus of claim 5, wherein each of the bit

maps indicates whether data has been recorded in individual clusters, each cluster being a data

35 recording unit.
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def ect managenent area in response to a finalization conmmand, issued
to preserve a data- recording status of the recording nedi um
preventing further data recording on the recording nedium 10 9. A

recordi ng ang/ or roduci n paratys, conprising: a pjckup witing
data to or rdadi nd RAPETIPGANIeF deoPaRP ARRTENS SRR LoHRGTEN the recording
contr ol heaun ke Wtekange revoidif®médiliai.a on the recordi ng medium and to
prevent the recording of data to the recording nmedi um based on a
determ nation that a previously wunoccupied area of a tenporary

def gct nmanagenent Tae eecaddiing Redioe cesrdtidngrappataiue ciftadims1, Wherein the controller
pre

term ned data identifyin hat .t he recordi ng nedi. um has en
P st > BOMTOT 1oyt 50 ey Pepg mineth foR o e iopamiet arss ot s temporary
Whher ei ndgfaet Fdaa@arma‘ma;réegm tés@bngféﬂ?harfmtdmaﬁbmcaﬁﬂaﬁgt asts'uéd ft@@a@és@ﬂ{[é 4 Wata-
t he previou unoccupi ed area of .the tenporar ec nagengn ,
arca | o HRLRE SRS, s TeRATIEn eediumy RieHEM NG CLR MR AR TasPTaRg ftndhe secording
unoccuphrdiuat.ea of the tenporary defect nmanagenent area. 11. A
recordi ng medi um having a |l ead-in area, a data area conprising a user
data area, and a | ead-out area, conprising: a tenporary defect
nmanggenent apea f AreRAding afd/or RPEIIUCING Bphaltdi®s, bempPrding:area, the 25
data area, and.the |ead-out area,,mhegsgn recor di ng-sfatus data,
whi ch i dent i PiPESUBWELRG dafafe aoeagingdaia e @ raerding meediumicand. oo ded
in the tenpoaabitrslef esitrolihgagepekip @Iréord WARY & the PERNIEIHE MEINAE afl@icfprevent
is recorded in noccwﬁied area of the tenporarg def ecy nﬁg$%§nen1

. an
area. afe1Bcoting PLARAdPrGe rEaraREIPeRbE: RRSER Of G Hermigaigy pigviously
def ect omdvagpiatRirea af aaemporied defecBinahs@sthernBedof tHrerdcoatihg Mmedlu@f contains

and .the | ead-out area erejn the defect nagenent area i ncludes

F emlor AP REHAGEHEAR HeRInS 2 (A RGPrOIDA D 6P RS FIAIGET dat o,

| astly recorded in the tenporary defect managenent area, copied and
recorded fromthe_tenporary defect managenent area upon finalization

of the recording T4 TEAIIAR BT TRIEUF G oPBRFE el URRSF 21 AVRFTEN, the
wher ei ndétganihemrtdhngfeﬁatmh nﬁﬁdajd ata @ r@g@r@ieb?ﬁ the@ﬁﬁo@lﬁbh%@ﬁbi&hiaf‘@ of the
occupi e ata areas of the recordin iumfro ocGgupi e ta. .
areas  GIMOKAY Beles) HRRRPSHRIIAIRE & hererUUEPIRHeSIANaRY At RENSHEFUOEH i@ entie
ar ea20onuhdveupied aredl sfgherReliporary deféehinahadengertBeeapccupi ed or unoccupi ed
data areas based on different values in the bit maps.

1. A recording medium having a iead-in area, a data area comprising a user data
area, and a lead-out area, comprising:
a temporary defect management area formed in at least one of the lead-in area, the
25 data area, and the lead-out area,
wherein recording-status data, which identifies occupied areas of the user data area, is
recorded in the temporary defect management area, wherein predetermined data is recorded in

an unoccupied area of the temporary defect management area.

30 12.  The recording medium of claim 11, further comprising a defect management
area formed in at least one of the lead-in area and the lead-out area,
wherein the defect management area includes temporary management data, including
the recording-status data, lastly recorded in the temporary defect management area, copied
and recorded from the temporary defect management area upon finalization of the recording
35 medium.
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5 14. The recordi ng nedium of claim 13, wherein each of the bit maps
identifies whether data has been recorded in individual clusters in
the data-recordable area, each cluster being a data recording unit.

10 15. The regordj umof, claim 1 ereipn the recordi ng nedj ym .
e R iRty et Bt e BB Re e s R el RS bit
11, vmemap@ disheguntirted @upictertdateas ios theaeodrdrg méd‘lurhh&mﬂ(]ﬁlﬁdéuphﬂdiata areas
ar ea of e te ora defe nagement area, the recqrdi ng nedi um

if
has Eﬁe‘fq Mi1ge b‘r* BN ¢nire Aat- rﬁ‘é?rga?'éééﬁ’%% SoiFoPing medium,

recor dl iﬂlntﬁmdg the ocbﬁp:e&or g6edctpied darcdress baRIMUHEIFEEnARRAE A the bit maps.
conprising: a pickup that records data to or reads data froma
recordi ng nedium and a controller that controls the pickup to record

pr edet er m neg4 dat ghd me@mmu@qwdmhea aaifd 132Whefeirl RRich &ITRAE aity rmid@é a€éntifies

rranagerre r he rec inres se to finalization
command? ?E%E@% ?'85 ?%’?/E%?P" ‘ﬁ‘g-' 'Hﬁtere'é‘ﬁE%gaiadeF?f able @graieagh cluster
medi um @é.ﬁg&a daberecdrdimglungat i on of the recordi ng nmedium 18. The
apparatus of claim 17, wherein: 25 the recordi ng nedi um conprises a

| ead-in area, a data area, and a |l ead-out area; the lead-in area

conmoi ses t hﬂi t errpmr RICYroiRf raediuieiT 2BRHE M widreid; th@ RstotdMy feaReT i8aYwrite-once
def ect manact1 area conprises bit maps, distinguishing occupied

data ar&&8" "Pﬂ UMecor di ng medi um from unoccupi ed data areas of the
recordi ng medi um of the data area of the recordi ng nmedi um by
representing

ccu and/ or ccu ar.e 30 with different
values in th& b|t Eﬁ% Cﬁi@ mgdiuay Pﬁ‘i" Haﬁ&}e&?'”rt P@&ﬁ@frﬁtﬁ‘egﬁiﬁ% igirgeorded
corrpri Sinnge uﬁodmﬁlbdlarédl@ﬂthé @emﬁdiarydml | ébthﬁm@@eM@ﬁlei?ﬂ,ai tﬁtefréw?f&ll(lﬁg medium has
rec n an ntro rot cont ost e pickup to
 oadS dabebrnalite. KR gyei Ay R AP SRTane 6" s FHING BEShE ho wi Fh
respect to a tenporary defect nanagenent area of the recording

nedi um basedion aa d&loding ﬁﬁd/b%{ﬁd@@&:nga?b&réh@lb‘éh%bn'shﬁ@cwp' ed area of
the tenporary defect managenent area o he recordi ng nedi um

contai ns pr e%i@lcﬁvﬁﬁhﬁ%’f?cﬂ'ﬁtséjataa@ o ERasisistp from s ieedgBgJRediyngand

finalizati ona gemraABEhEOcAH@LaRE plcRGE tFicBErdMrbfetb@SRES HathOn kR @noccupied area
rec%dl ng{ medium 20. The apparatus of claim 19, wherein:
of the temporary defect management area of the recording medium in response to a finalization
command, issued to prevent recording with respect to the recording medium after the

finalization of the recording medium.

18. The apparatus of claim 17, wherein:
25 the recording medium comprises a lead-in area, a data area, and a lead-out ares;
the lead-in area comprises the temporary defect management area; and
the temporary defect management area comprises bit maps, distinguishing occupied
data areas of the recording medium from unoccupied data areas of the recording medium, of
the data area of the recording medium by representing the occupied and/or unoccupied areas

30 with different values in the bit maps.

19. A recording andfor reproducing apparatus, comprising:

a pickup that records data to or reads data from a recording medium; and
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the recording mediumconprises a lead-in area, a data area, and a
| ead-out area; the lead-in area conprises the tenporary defect
managenment area; and 10 the tenporary defect management area

conprises bit nm dj stinquishin ccypi ed ta areas of th

recor di ng medi RATPIEERGERMRI diF BIRkUP 4P dged Gl Re hECEPEINY Medithend to

of thepratat pscording witherespear @i 8gempeidnndeyect eﬁé@g@ﬁf@nn@ré@ﬁf the recordlng
ues in the

reseP U Resds RS STt Hip QoL RLYES At Wy st
0 [ e ORI deTas dnstigigen s et i
wher & nfeppREs B as camTEN da erBnl RO BCEaRR P P dsocHing Fedium
tenporary defect 20 nanagenent area, if the recording nedi um has

Fompor ary defbct NERAGEHBNE CAAEE OF. WHESPecordi ng ned um 22, The

recor di ng rremetrabmﬂmglneednr%omwhﬁsea Ral MeaRbcs @herdiba emddabad-bt aréh’
data. 25 23, The, recordi ngﬁ!ﬁqegé%% of cl Faglglmcﬂ wherein the t enpor ary

def ect managlifdfiRd-NATE3 ¥y BIROTFRY HNePRIRITFERIGR 2B cupi ed

dat aogr eas Oghet iempro]?a:rp[?éf%w mﬁgamﬁt}g Qﬂ@ﬁ mqmugltﬁdmdgé ad@trr@a@hm@ ddaepied

recor di medi um , of t ata area of the r in i um

o e e rRICa S (B e B0 AR ToRL BRI BN SRl T ke o, b [0 ting medium, of

val ues ihe ddi€ ahid ofith® $ecodding fhedium by representing the occupied and/or unoccupied areas
with different values in the bit maps.

15 21. A recording medium having a lead-in area, a data area, and a lead-out area,
comprising:
a temporary defect management area formed in at least one of the lead-in area and the
lead-out area,
wherein predetermined data is recorded in an unoccupied area of the temporary defect
20 management area, if the recording medium has been finalized, to prevent changing/recording

with respect to the temporary defect management area of the recording medium.
22. The recording medium of claim 21, wherein the predetermined data is ‘00h’ data.
25 23. The recording medium of claim 21, wherein the temporary defect management
area comprises bit maps, distinguishing occupied data areas of the recording medium from

unoccupied data areas of the recording medium, of the data area of the recording medium by

representing the occupied and/or unoccupied areas with different values in the bit maps.
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