AN APPARATUS FOR REPRODUCI NG AND/ OR RECORDI NG FROM AND/ OR TO A
RECORDI NG MEDI UM Techni cal Field The present invention relates to a
write-once recordi ng nedi 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 nmedium a nmedium

i ncluding to conmputer readable code for the same, and a recording
and/ or reproduci ng apparatus for the wite-once recordi ng nedi um
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where no nore data can be recorded to the recordi ng nmedi um
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reaches g predetergiped £ LA #AhYRSRMEEHEA or Froduced.  Depending on
the type of data and the type of standardized recording method, data clusters are
recorded in one of the three areas.
&fter data recarding. bit maps are created to represent information about all
sa  areas where data has been recorded, and the bit maps are then recorded in a
predetermined area of the recording medium, contributing to convenient aata
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
25 medium so that a recording and/or reproducing apparatus can perform rapid access
10 a desired area of the recording medium.  In particular, since bil maps identify
occupied areas of data, 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
1w 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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exanpl e, when no nore data can be recorded on the wite-once
recordi ng nmedium because its user data area is fully occupied with
data. 5 When a wite-once recording nediumis finalized, the current
data recording status of the recording nmedi um needs 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 nmedi um
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invention. To achieve the above and/or other aspects and advant ages,
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L0 presergenputer readable code for the same, and a recording and/or reproducing apparatus
therefor, by which the dafa-recording status of a finalized write-onge recording

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

5 Additional aspects and/or advantages of the invention will be set forth in part in
the description which follows and, in part, will be obvious from the description, or may
be learned by practice of the invention.

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

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

)
'



data-recordi ng status data of the recording nmedium and recording
predeterm ned data in the tenporary defect managenent area, in
response to the finalization comuand, to prevent further data
recording on the recording medium 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 nmanagenent area and recordi ng the copied
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cl uster bei n%pa data recording unit of the recording nedium
r ecor di ncP'RBGPTIAIMNRY 8 sorigd lemapienergragemeialnmithevantingriurther data
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the 25 present invention provide a nethod of recording da a on a

r ecor di nghaedfenthnanageredit egeal eerdaining thg cahietifempohay remyeegt oethi, um
has been (i j 7e ; inalization fl recorded, in a
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medium, of an entirs data-recordable area on the recording medium by representing
20 the occupied 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 aspects and advantages, embodiments of the
25 present invention provide a method of recording data on a recording medium,
including 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 fo the recording medium based on a determination
that the recording medium has been finalized.
30 To further achieve the above andfor 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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i ncluding preventing a recording of data to the recordi ng nedi um
based on a 3 determ nation that predeterm ned data is recorded in a
tenporary defect managenent area, previously recorded to the
recording mediumin response to a finalization command, to prevent
further recording of data to the recording nedium Still further, to
achi eve the above and/or other aspects and advantages, 5 enbodi nents
of the present invention provide a nethod of recording data on a
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recording and/or reproducing apparatus including a pickup witing
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To achieve the ahove and/or other aspects and advantages, embodiments of tha
20  present invention provide a recording and/or reproducing apparatus including a
pickup writing data to or reading data from a recording medium, and a conirofler
—~ controlling the pickup 1o record data on the recording medium, to produce and
conirot 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 a temporary defect management area aliccated on the recording medium,
and to record predetermined data in the temporary defect management 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 present invention provide a recording and/or reproducing apparatus, including a
pickup writing data to or reading data from a recording medium, and a controlter

controlling the pickup to record data on the recording medium and to prevent the
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To achi eve the above andl or other aspects and advant ages, enbodi nents
of the 30 present invention provide a recording and/ or reproducing
apparatus, including a pickup witing data to or reading data froma
recording medium and a controller controlling the pickup to record
data on the recording nmediumand to prevent the 4 recording of data
to the recording nedium based on a determ nation that a tenporary
def ect managenent area of the recording nmediumcontains a
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15 To achi eve the above and/or ot her aspect
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and/ or repr ng apparatus to perform net hod enbodi nents of the |
present imueneidn theslamnasalyydefed ragragaiesntiieabiicRRicdpicapingd data is

R G R b
cont r ol | eseent firtallized do qreliang furtith ciata epootiog cndhe maestia medibodi ment s
T ant 16 TPaePSE o e P iy SREEbHR Il adk s laB g it onk e
accor di ngykgeThasitivrnirsviod atrhedipreiseintingocentutenisadable code controlling a
controller of a recording and/or reproducing apparaius to perform method
embodiments of the present invention.
Simitarly, 1o achigve the above and/for other aspects and advantages,
20 embodiments of the present invention provide a medium including computer
readable code controlling the controller of the recording and/or reproducing

apparatus embodiments of the present invention.

Brief Description 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 fo 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 struciure of a write-once recording medium

having a single recording layer, according o an embodiment of the present invention;
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FIG 2 illustrates a structure of recording-status data, according to

an enbodi nent of the present invention; FIG 3 illustrates a
structure of final recording-status data, according to an 30
enbodi ment of the present invention; FIG 4 illustrates a detailed

data structure of a wite-once recording nedium having a single
recording |layer, according to an enbodi nent of the present invention;
5 FIG 5 illustrates a detailed structure of a tenporary recording

medi um def ect @té Mﬁ%ﬁ%t?s(ahé)el?gﬂeoaét tunjeldf%tt@ﬁ‘gﬁq rhﬂ'&gérglnq meﬁ 9[’3@*9
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having a single re ordlng | ayer, according to an enbodi ment of the
present Hrﬁ@%?{t'm’@ﬁ' OE) G 7 illustrates a detailed structure of an

area of FIG G606 jiot@sted Gndeidh d@taﬂ@@la‘ét@amaump@tc@mté@ﬁ@@re(osmg
according to an enbodi ment of the present invention;, to FIG

i || ustsr atreedidAdhavdtg astneie @d:oahwtayfer. FEPAnGIo an FMbpdineprtef ﬁf&arreaeﬁ@
medi um ham dMicR: singl e recording layer, according to an embodi ment of
t he prese ent |n</ent|on FIG 9 is a block diagram of an apparatus for
achi evi ng pr eFaGyailiushiates a dedailethstauatged @nrayestad flfs. Dforstowng kotbrce

mvent | ortopr @R e o e e 7okeFERE R0 PRk R & G Hhsen

reproduciingsratippar atus of FIG 9 FIG 11 is a flowhart illustrating
C st.at us_ of wite-o

t hod of t he dat dj
recorth ng medi U & HiuataleR mnolist e aRn e sniotdte B st focagting
i nventi on,edi¢h fdving & 2irlghe ?chH?M? Rkt debbrdild RN 8mdotRhahf He present

preserving the data-recording atus of a wite-once recording
medi um doe@iti®ithg to anot her enbodi nent of the present invention.

FIG. 9 is a block diagram of an apparatus for achieving preservation of the
data-recording status of a write-once recording medium, according to an
15 embodiment of the present invention,;
FIG. 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 2 write-once recording medium, according to an embodimeant of the present
20 invention; and
FIG. 12 is a flowchart illustrating a method of preserving the data-recording
- status of a write-once recording medium, according to another embodiment of the

present invention.

Best mode for carrving out the Invention

td
wh

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 to 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. TA, if a write-once

recording medium has a single recording layer L0, it includes a lead-in area, a data
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25 Best node for carrying out the Invention Reference will now be
made in detail to the enbodi nents of the present invention, exanples
of which are illustrated in the acconpanying draw ngs, wherein |ike
reference nunerals refer to the like el enents throughout. The

enbodi nents are described below to explain the present invention by
referring to the figures. 30 FIG 1 illustrates a structure of a
write-once recording medi um according to an enbodi nent of the

present g, tr in. , ' ite-
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and the | Of S WHIS-QNEe LRI LM EE - o Uk NS B SRR 5 ”B dPﬁE"’een
write- oncgu,er I@ﬁ@l‘ WA ie’muﬂarea@ﬁn@i%t@w@é@%tb% direefbdShd\B Rer Elé‘t'é area.
| ead-in and | ead-out areas and is divided into a spare area and

user data arfedsersiata arqasdgnoiies esrea whereteer d#a iqracardater & spase 8()% a
i's recordggd 1A SRALRAIEA to ‘?S@Q%@?e&d?@atﬁ% 8Bals ﬁdrgaggéﬁaéﬁg%ea ost fo

recordabl € space 1n the use a area cts nce |
typical yd@ﬁeefser ahae it lsdypichity wef&reb{artbat the cgitelionge medirding rpmcbumdes a

et ect s, Ohgs/a B d Sap o Iherd Mo Bethtp o sl raletpas. e
entire daipareairesintay inftialiies sot aﬁ@ﬂmudtiﬁ(goﬁﬁélelmme detaidabusity éttRd i n

FIG 113, if wite-once recording mediumhas two recording |ayers
LO and® L1fee ngéﬁ%ﬁlﬁpng | ayer LO has a lead-in area, a data area,

and_an out iOfuarASd iseleRt ifal wtef@rc@q@o&ﬂﬁ{g hB&iuRES tROHRERTING ¢
the outer boundary of the recordi ng medium The recording |ayer Qf_

has an outaye@eL%a@@ L1atheaeeordingdayard-Gies a leadciareat @ dal@areamnchamr e
al so Seq“Sﬂf?Es c%l r)éafé’éc{ﬁgﬂﬁééﬂy%h%&rr%ﬁ%ﬁ] nHRéF’B’dHnlﬁab% th@%uté‘r%%undary of

boundary 0 recordi n contrast
si ngl e- r etrer @ogiing eegdivawr | Tlie mmoejrmtetayedLm@amdmtﬁsrdé aFeaGa date atdfne
| ead

the. 1 mher BB aHeEYUER BN FuZsF arng reartab TS HEl (i BEaritngean o
doubl e r etheridhegbdwayiary Wthéee@:rrdmgrrﬁedmdi ndn ﬁanhraahmﬂ'l tﬁé@mqlélﬁbcb&ling
records dala A ALSPROSEAS, LRk BPEE (TE) BLATLINR! FOI Ui e
and then féc%iﬁrh@@néﬂrﬁrﬁ't@%n%b@&xe@? i@ ner boundary of the recordmg medium.
In othar words, the double racording layer write-once recording medium of FIG
20 ‘1B records data in an opposite track path {OTF) starting from the lead-in area of the
recording layer L0 to the outside area thereof and then from the outside area of the
- recording fayer L1 to the lead-out area thereof, with a spare area being allocated in
each of the recording layers LO and L1,
Irt the emnbodiment of FIGS. 1A and 1B, the spare areas ¢an exist between the
25 lead-in area and the user data area and between an ouiside area and the user data
area. However, in some cases, a spare area may also be formed in extra spaces
obtained by dividing the user data area, such that at least one spare area may exist
between the lead-in area and the lead-out area. Thus, there may be muttiple 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 aliocating
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recording layer L1 to the | ead-out area thereof, with a spare area
being allocated in each of the recording layers LO and L1. In the
enbodi nent of FIGS. 1A and 1 B, the spare areas can exi st between the
25 lead-in area and the user data area and between an outside area
and the user data area. However, in sone cases, a spare area nay

al so be fornmed in extra spaces obtained by dividing the user data
area, such that at |east one spare area nay exist between the
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val ues to occupi ed and unoccupied clusters is referred to as a bit

map, i témbodimest of theepragentievantion. i Asvlisimaterhind™IGs 2y 2 sbaerebil mand

t he cl ust [ I Il he

st uct ur dSEALSRRE AP SEPYRI R Sers e RoblIMEHAIAET o o
t he present Anrd@t#i girbeidan integérzdteden @ &d3) iBeludes paddediifier obgach
(SBM of SBM #0 t SB represents,the re i ngzstatus dat
A SBVE # SEV! Gl e e et Fen TR PLHAR 15-8t] BB an TP ORIl
of each SB\HES aGinaliRMrifidy artead ugaite, couneerlind thepitdas g dae iBdicaist
Map #i). The head data includes a finalization flag and an update

count &t m@eﬁwﬁéd@i@thaﬁatpﬁedu@amd@&iie&tt@geﬁW'tﬁm%rf%%ffﬁablﬁﬁ%égwe
recorded \i\rﬁ'te%r\b%r%E?Mﬂi%} Sellinh.he recordable area of the wite-once
[T the

recordi ng nmedium recordi ng-status data changes due to the
recordi ng olf thedetdrdingtstatas datnchangesidedodhn gesrsdingaf additisprl gata ke
be produced apd re e | j i A

repr esent g "P%még?@{@ %dsw%ﬂg{r%@é‘ ?H@%"ﬁé@%% |?hsmlcisudes new
produced Isinchabatns detresattingitiatcecepiad tdeta areal udEben thet hew BBM 8BVl #i

Fecor 8 ngeRdee FEAGSEORE 31 LR Carieh TR BN T SRN Sliatethe
updat e t hg,hBePsUigHEnGd ReHS hedd BesriTlytheatyombupsidiusgidie. a program
'nstalled | IJl'h% tirrrele? g{ \S\illhlrc]:% e%%g/SOBrI\A r#?lpsr;?rggﬁé:g(? to update the recording-status data
may 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, a
new SBM #i 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 o an
25 embodiment of the present invention. Before a write-once recording medium is
finalized, finalization flags included in & head area of each SBM are represented as
"0" and recorded together with other data.  As illustrated in FIG. 3, an $BM 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 #1u,
is changed from "0" to “17, and the SBM #n including the finalization flag "1" is
re-recorded to indicate that the recording medium has been finalized.
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apparatus. However, typically, before a wite-once recordi ng nmedi um
on which 20 data has been recorded, is ejected froma recording

and/ or reproducing apparatus, a new SBM# w | be produced and
recorded at |east once. A finalization flag is also used to indicate
whet her the wite-once recording medium has been finalized. FIG 3
illustrates a structure of final recording-status data according to
an 25 enbodi nent of the present invention. Before a wite-once

recording medi ymjs, fi ized, finalli i i.bcl uded a2 head
area of eackﬁ%@fd’?ﬁ?‘gdr'% s%d?@ﬂ"?scaas‘eé%'%ﬁ%ebh@%?c@% ?@%&gﬁe%ﬁft h
?_t helr _ da: _c'r‘ecd?@?ﬁ Eﬂhth%taraa G:qéxg 1o the @B #naﬂﬁtrﬂﬁb’lf{mgmbtmglgabgﬂQhﬂeby
inalization of the occupied area is, represente . 1f a
host, |ik@raverdigpihar _tr:ecwgwe@daaﬂﬁﬁﬁl%a?gaﬁ f&ﬁgmm & yritg-once
recor ding r@m{j@g mheRLREUGH ﬂﬂs%lgs@,ﬁpiﬁrﬁéféﬁasbé@may "fthas Pé%&aé@ gh;t@@eﬁﬂi;gg

val ue, anong the data of finally-updated M #n, is change rom"Q0"
to "1"5 amaoctpisBrpdioniafdhe arerfor reardinglanZVon flag "1" is

re-recorded i, ndl . j i has Lpal.l zed.
el Y R R s T e R T
"ffh" is presaveett datatrbeoradirgpstastol tie tiite-GiMd woomiindymiedaim at the time of

finalization. flag "1", there reyenting further SBM recordi ng .and
addi t i onalﬂnaﬁa&'ogecﬂﬂ'alﬁhﬁb‘”@ﬁ‘?‘{ﬁggﬂﬂ%@-@%@cof‘%%ﬁ?ﬁﬁ#q@a?ﬁﬁ‘?colg g
thi's casemaddiuinscHangEs! e v Hhatis atifidd 1d helrecoriee diaed) théd GarivebbRled
unoccupi ed portion of the area for recaording an SBM Due to recordi ng
of t heosBhefpretinaieationrran batdestified ahgrefﬁ"'ﬂgg%é?%b'ém@%ﬂt% incded in the
preserve tdiby L us af; ; :

A i i Mo bl ARl A A R ol
on the fimatdrded aftecnalization.medi um changes, or new data is added to

t he recorded t I -1 fi.nal.l i .

i dentified b98$té$tehrer’{%§8'qﬁ’[‘o‘? Pﬁg‘%gfefe?ﬁ‘é’{&% Bfia H fholdr88 bR Abf0 St s
t he final itg@tinalizatibadal 11" affdr nalieationt so e iSH cehibeattonedf to prevent
additional data .recorded.after finalizat.jon. Due to the  ,recording of
or edet!dr midsgiiongt deiR festding b e PHe-Qlise ERoWGTeRlE.
finalizationafthaeyh'the fakligstion MY, irv@kiebodiaenBicf FEBS Randlik is recorded In

recorded, to prevent dditi | dat di . he fi I
wite-oncdhe @ggﬂ\éirquofngﬁhiﬁﬁ}\ﬂ #Iﬁi?trI!]ae [ocaatio% orf%%) ﬁne‘th@gtlgr? ﬂztag F‘s nclntrIE?mfeée]g the

present invention.  The finalization flag may be recorded in an area other than the
haad area of each SBM #i.

20 Hereinafter, an area for recording a finalization flag will be described in detail with
reference io 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 to an embaodiment of the present invention. Referring to FIG. 4, a
lead-in area includes a temporary disc defect structure (TDDS) area, a temporary

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

Typically, a defect management area (DMA), which stores information about
defects generated while recording data 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 initialization operation includes ascertaining how to manage the

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



Al t hough the finalization flag, in the enbodinents of FIGS. 2 and 3,
is recorded in the head area of each SBM #i, the |ocation of the
finalization flag is not limted 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 a
finalization flag will he described in detail with reference to the
acconpanyi ng drawi ngs. FIG 4 shows an enbodi nent of a detailed data

structure of a wite-once recaqrdin di um havj n i ngl e recqrding
ayer - accmediug by cIGRSARRER BeAt HRBCEXIO s BaR T areRarar N
to FIG 4,.@408d-1n area includes a tenporary disc defect structure

(TDDS) area, a tenporary 25 defect list (TDFL) area, and an SBM ar ea.
Typi cal |y, Alateress theoaragentmidata ecofdmiin thakeachinsarspand/artae iRt

about def ect. I

Formed i noa gines SEfmeTey s PR aRaBhon S rBcgf@ind ALABm ksdino,
medi um i sinkeaged. oo eedueedhialtimg reqdired forrieifialititionigmpepanyanasagarhent

The 1 ni & Ve W NOBSESE 10 RBY aabd s Gr e R et A e Beivg
Wit €- ONCRdRd fﬂ'aﬂ&rﬁﬁﬁ'ﬁa Befits ésdepnértered (DDMPGEapdyiaie fitmh thaDMAS

the recordi ng medi um b(ymreadl ng out data froma lead-in area
and/ or a D%’@@i@@fﬂ irpred, andfiltbeliang-0¥lciT@8t data. Hence, as the anount

of datar eC%f’E?L s da‘%@gfe']p éei%EﬁléeQéreta@%n'de’éia %Entrfﬁﬁ@?écent[y

i ncreases ‘me require |t|a|zat|on after record ng
medi um | oegfilaged arBas ncAé@ﬁ‘SLs Uﬁ@drteduwget'i‘éieﬁm@- ﬁ@amdl&ﬁsfdﬂ*a' entifying

|n|t|aI|zt|on nt data, which includes a TDDS and
a TDFL, %?garﬂgwnﬁﬁaﬁ?{éoﬂﬁﬁéd Eaiﬂ'g TDDS being recorded in a
t enpor ar y defiectenipanayenanigearen daTeDMAD inclepes an 8B, ovhich eefDikpents dfe

the ead-in area an /or t he | ead-out area. A TDFL incl udes data
i dentifyi F@:qﬂ‘é'f’éﬁq Yed8¥eas and data identi fying recently to repl aced

areas. ATDDSpic8hatS@stdk 0 TBRAGE drbaddPid siensl o TR S e T DEA] and dar8BNyi Tige
the recording |l ocation of the TDFL. The te o] mana t data
al so incl UM isfosBsf i lesst oasrdselepd-it RES rae%%@ir %‘Fa% [}@dd%{tgrea
and can be physically one area or divided into a plurality of areas.
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 into a TDDS area, a
TDFL area, and an SBM area.  As illustrated in FIG. 8, the lead-in area can include
20  an area for storing both 2 TDDS and an SBM (i.e., 8 TDDS + 3BM area) 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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In other words, a TDKMA is provided to store a TDDS, a TDFL, and an
SBM The 15 TDMA, is fornmed in at |least one of a lead-in area, a
data area, and a | ead-out area, and can be physically one area or
divided into a plurality of areas. For exanple, referring to FIG 4,
a lead-in area includes a TDDS area, a TDFL area, and an SBM ar ea.
In this case, the TDMA is divided into a TDDS area, a TDFL area, and
an SBM area. As illustrated in FIG 6, the Iead-iga?rea can i,ncl ude

zo an area Adetaawma Rgudes spareAmees 1300 £» a8 Yser gata grefppdn ihesgy
area) an : k ; i K i

i vi ted oo ipERL nLStarBR FRE Aif Zier slbelNohlre tPaeolitdiabfent
final i zetherfoemad by mmconlimy dadfar reproduning apparatisbthe spare dees dris t he

di di
e R Dy e PEP AT TR SPH TS Bk 20 B e o
recor ded the dafifatdaM A(s) . Accordingly, when a recordi ng and/or

reproduci ng_ apparatus reads defect nmanagenent data fromthe .
Wi te-once PedGRETIRRY Aeyeu e IPATE Sresin Py e WilPT9TCEeCHAINg Wepjunpghovn

read from, g PYRoiudbis TORS bida, b1 24iecadhh@BnEBM dbéa aﬁﬁing\éepsem.

Al so, becausé i'dentical defect management data nay be recorded in
many ar eds the Hatar ghriciireldf the witedencs eaprdi Mepiusy etFiGd, aHnalisation f8g,
area includes,. S 1 [ I c LAG:

el udh g BT GAeh BRI i PR AR IoRy B b Bde st Bkl i B oBs,
dat a ar eaarkacl udes spare areas 1 and 2, and a user data area. In the

enbodi nent | trated in FIG 4, if a sel ec e f
managenent FL(Lé qrfﬁ?%&'ﬁﬁaéa FEUGHE %f;}“%m afe@p%éfpc#ﬂa&gépaggﬁﬁ?ﬁgkd
the spar enqeas thbTODS afai iethade thef Headalty of beswas a Ackaterand dete
spare area 2 is allocated at the rear of e datg ar

) , L .5 th ea.
descr i bedregBwing Upihang sgnade ugch g PregeteraingH inuEIRGh © Sﬁﬁ@ﬁ'd% HaiEim
shown i nfild hpg! RS | tcPoridPEhieR i 0RNGh SertSBM R ea
storing }r;[gllggl\ﬁn%i ED?He#qg?%gggr uctﬁércg%of trhdggwri te- on}é‘e recordi ng
nmedi um of baslicphysical uhitvhbivereionge reepding ZeRB¥@i ng to an enbodi ment of

e o B S0 DAL R I, Sl C S
i |1 ustr at egresenting the number of 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 possibla TDFL corresponding to the TDDS #k has heen recorded, the sizes
20 of spare arsas 1 and 2, a finslization flag, and data regarding an SBM pointer which
points to the location of the SBM corresponding 1o 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 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 (i.e., a
TDDS + SBM area). The lead-in area of the write-once recording medium
20 ilustrated 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

b
ih

il



in FIG 5, the TDDS area is made up of a plurality of clusters. A
cluster is a data recording unit and is made up of a predeterm ned
nunber of sectors. One cluster stores one TDDS #k (k is an integer
equal to or greater than 0). A sector is the Is basic physical unit
of a wite-once recording nmedium As illustrated in FIG 5, a TDDS #k
includes a TDDS identifier, a counter representing the nunber of

TDDS upd . f . i i i &
ar e oncSE it O, PUSREr 8/siide ated - TR TRRSSPM Rl Rl eyt e
sect or inmm{@i@th@mmbl e TDFL corresponding to the TDDS #k has
T, and ddi. ¢ disralsn AntdeNruReA B Demas +Seaers e b. A

| ocati on qhridiandaN S Va‘j"é FPQ(EB}H?E it 8nd BRseRS eTid T@[fS iﬁ%iddé@@\ finalization

recording nmedium Mean a user does not want def ect

managesrenflageandbihestBdyinclhdes pdsiondp sgresrining t@dh@d@@lllﬁjioap‘l@gr at us,

t hen accordi [ f
spare areas jg&ghg%cr@%gf%%&gt@r ﬁ%“as noffa% %Aé? &gécﬁ‘ij? Cﬁ'“g anot 38
enbodi nentraexd obad 8B $i, butalgo én efricusarebe socites tm@EBD@ argaroedi ﬂJmTDDS +

havi ng a gggﬁgle recording layer. As illustrated in FIG 6, the
| ead-in a @Hd-udes a TDFL area and.an area for both a TDDS and an

SBM (i .e., aan ERRPareaSBYréfepaly f&hﬁzd' uﬁ@dfsa@t oneaf e ddi8 ansa, e RN
recordi ng medium 30 illustrated in stores a TDFL, a TDDS, and

an SBWPi nam@d fanddhe leadadl argai lI”\éS’Efﬁhtéd "l Elé% Ji n ThecaBrareads T stasihg g@sh
di SBM |
recordi ng W‘W%@E} k@gggreggﬁ fits %CB% -2t in one cluster

of .a sing e area ea an he TDFL area rmake up the
TDVA. FI G 7 A4 defsilediindbeabdwe ainfarliventacen extra finalistivpiag-is 8 o ea

o s el P A B0 TR 260 S R 5 LA, Tl PR o
corr esponghgigod of piwemm@ihezdmaeecmﬂa@ st#les dwéaommtbe:dwcebema,ﬁﬂgheediurn,
et s e B9 SR ber b Pt SRS 2ol
+  SBM ar ea. pit) s BMua#@AahSthBF 8Bbaihant bps iieth bttudlird Gaskrirnenef the
data area, the lead-in
recording medium having a single recording layer. As illustrated in FIG. 8, the
lead-in area of a write-once recording medium includes a TDMA for storing a TDFL, a
TDDS, and an SBM. The lead-in area also inciudes DMAT and DMAZ for storing
20 defect management data. The lead-out area of the write-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 illustrated in FIG. 7, no finalization

25 flags 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 1o be

10 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 furiher data recording on ihe write-once recording medium.
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o area, and the | ead-out area, illustrated in FIG 1. The SBM area
Is for storing each SBM #i, each of which represents

recordi ng-status data. As detailed in the above enbodi nents, an extra
finalization flag is used to preserve the data-recording status of a
write-once recording medium Hereinafter, a nethod of preserving the
data-recording status of a wite-once recording nmedium is wthout

5 and 0. yed Gheh Alaboditia A BRuitE R A RuhS SreV L SO irdhd o e

of a wri t@d&iﬂ@ﬁal cra%:%érmgg rﬁa‘:@rwﬁamﬂgfr@m@mbeecmmgdm@gumuae As
il.ddustrated in FIG 8, the lead-in area of a |te ncer r“ﬂdh%
medi um | ntﬁcaa@ggaan/gvmnr@ﬂugmﬁp%fa&lsr@ﬂﬂ@ nef pe“ﬁ“ %ae% ‘QB thedMA
| ead-in a{s?@leﬂ'ﬁﬁ%élﬁ'sﬂ@ﬁ%s%&rtﬂ@%%tofr@ﬂeﬁfﬁpﬁ%g@ﬁ!émaﬁ@

nmanagemen at a out area of write-once recordi ng nmedi um
i ncl udes DMVIBGafids Dilatk dlagraDfamdappergBnier-achieving Beservationet @l ust er

of the T I

data st r obrEropn et g AERRRE ekl R R e lng (1 4R8I e
cluster igf %mrbéénttlmetﬂﬂlah i Bk Uisistratesidn iFIG.R, @e Appamatds imaludeatd on 25
flags are record I te- once recording mediumof FIG 8 is

final i zedWriker#f ‘iar? @Eﬂﬁ‘ﬂe'ﬂoﬁﬁj TBETON M ch have recently been

recorded in ‘Fﬂbewﬁ‘@%ac%ffq mes aetpth wHRcaTdtadcbiind meaiha 10Becadsahe
the final SBM as as the final TDDS and the final TDFL, is

copi edo angonisgf @E%ICG’W’Q“IE?&[M% reads the Malten selaie varfyhens@Bet o be 30
ded T
recorded to U O%S'?%c&r?&%&ﬁrﬂfﬁle witld, %‘é‘??&f’ﬁlngm\}\%&{]ﬁm %th@‘@ontmi?r 2

unaccupl ed ar ea IS entl re redet erm ne
dat a, for pedzanpieiect ibhagemenpmeveng aleﬂMAmcltuiﬂdamrt e orrie e feediding

wite-once r cordin dium

repr oduci A ‘ﬂﬁag’gﬁ%'gnﬁﬁ%gﬁfgg\;% tﬁ%%@t V\%%ig I(‘)Uﬁ'nd E%g{sﬁ@ﬁgﬁmﬂat ae

recor gl ngre@fét?mti mém@hhmmgc¢Miwtb§wﬁmmemmmtw p@sasaﬂmuenuarhe
recordi ng and/or repro ng,a us, does Jperformd

recording if Rrﬁéeﬁ?ﬁ@i? fu"g" fq%f‘q E‘{%O\Rﬁ? ¥$0% tﬁ%ﬁ“ﬁ% QHF?HEC%PIHFHEQM
store def ‘??@ SRR eddAhRo wayE] r(ém@l;rl the &bbleelksctitag) @etfd wiing a
appar at us achi evin reservation of a datﬁ recor di nfg‘la?lt atus_of a

wr i t e- oncEnakzedipdifiag arddne apove-Eereineg methedd PHEYSEY 2 zation flag.
In the method using a finalization fiag, 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 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" 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
25 writer/reader 1 so that the empty area foliowing the SBM #n, having the finalization
flag "1", is filled with predetermined data, namely, "fth®. The controller 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 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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of the present invention. As illustrated in FIG 9, the apparatus
includes a witer/reader 1, a controller 2, and a nenory 3. The
witer/reader | wites data to a wite-once recordi ng nedi um 100,
under the io control of the controller 2, and reads the witten data
to verify the same. Upon data recording on the wite-once recording
medi um 100, the controller 2 perfornms defect nmanagenent by using a

TDMA included in the wite-once recordjn dj,um 100 and  al

pr eser vesthermondrallar 2 sepiralsibe §nal{w908'rdqdﬁwa§i h@%ﬁﬁ% reqarde g%% and the
medi um 10 ' [ ; i { O :
b eservat eBIEERRIEATDA. STRMUIEI LS Gloidd SpPTERRity MY BMA Olhckaaer
medi um 1fhe cairotier 2cbhuledhe writenreadss] sodmatithe entire unocupidd sced béthe

met hod usi a finaljzation fla d the _abovesdescri bed net hod

wi t hout uiﬁﬂ’bb"ﬁ f;“PHéT'hk%“ﬁdSEFfﬂ‘%%? &{'}ﬁ {olggx?r@to eod%bsi ng a finalization
flag, {he cEghavhél ind dUrREbIEEs récdivesad bamimamd ol additiandl dets arcdsdinge
sane in a predeterm ned area of the wite-oncge recordi qa%rrligl um 20

100, uponfremylpinost. alter natizieg e valeRnce feeesing MG HER | Bes RY be
nore specpfl ] - Taotile! @ 10f ¢ i

recently Eéﬁdfmgﬁgéﬁkgﬁﬁﬁ%mq@e Er%gﬂ‘ v@aﬂuég ng a ?FEE‘? ?gatﬁ? (c))‘fr)\r IW%gDi;ﬂsA
changed f comtaing"defect'managementtdada.SBM #n having the finalization

fl "1 - d . i .
o L S ESAES G ORI A e BEoh Bt
may cemt r pdcotdivel Bopretieteeminesnulets, thesecotusd ddie ienptiipddo dadfdefdative nigta.

the SBM #n, having .the finalization fl "1"  is filled with i

pr edet er nRERIAAS 115 SpriFS)er ZPRores Hegr Bl PiaedsehRE inity grig psfities the
the final ydRp@sdiiber @ita i icHaRSsTBetiveheatd DFEhs eohtfidier Rhgpdaces £ TpiFecind
and recorded in a DVA. The finally recorded SB{\A do?siwg(o# need ,ﬁo be .
copi ed an@ TR@Bowvhieh mdicatgdherrea whara he @%‘Rﬁt!ﬁ aRy'q Yring viesHeatsh 1s
flag "1", gﬁl?%/é d thé b i B; 15
recor ded g%ﬁ%&ll n t eo%é[ﬁ%%&@zt%%gh?%ﬁ:&%ath TDISSh e ihibtort Satditects 2

finalization fla vl\_/hen

the cont r pfedsterprined arssi af TEEhmAAd QPonerad faatietsibe colesiay TO5L and
[inal 2o REQY b B9R AGRAS KA kAN roreh dbuonig ol 11 2
finally recontige nbDRlguiredt ihat uideestoad ¢hatdpe ednawit:riZeceor bied compatdVA.
e e e helRbaun dhe Boe s fR St Foallable?dddetElEhed i EdiAbuter
readable medium, or present in any other medium supporing the same, .., an
20  opfical disc, a wave guide, a carrier wave or channel, etc. The computer can also
be implemented as a chip having firmware, or can be a general or special purpose
computer progrémmable to periorm the method.

in addition, it is understood that, in order to 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 Blu-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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TDMA is filled with predeterm ned data, for exanple, "ffh". s Even
when the controller 2 receives a command for additional data
recording fromthe host, after finalizing the wite-once. recording
medi um 100, it does not performdata recording if the TDVA is filled
w th data such as "ffh" or if the DVA contains defect nmanagenent
data. The controller 2 follows a verifying-after-witing nethod, in

dat a1 o vorkiRdD toFelh e enueriahoRLT " THe MBERNIR oo iub iR fifis

control | efy, G the ploelp At arHé?eebﬁmiﬁéﬁdVbﬂ rodiiding 8 mmmﬁmaae
t he recor(f%%lregser da%ia to 1dentify defective data. r'}f%eﬂgaontro sa

produces &®CTER2aadSR2ZDBERAMYIRIZS: Agead 24130 %ﬁ&ﬁemmrérodlﬁ&S aII Uf
def ecti f f \
oo RS AR B | TP 5 g bl

stoores th n'the nenor
pr edet gr mcoatlolEr@dndf toé cdirdlleaBd TDDS, and transfers the collected

Fedi um 100, et oiing Qe 4l roreled, Adp el Fifabe it dpte
2 can be g, s@nEHraEd, from LA INAGHDRA). rrémmglysu@nrtgm&on@mﬁ:p@rﬁorms

readabl e code encoded on a conputer rea |um resent
any ot her inglizateR DB%%?S@F’Y@W‘H%?"@'HHE The g)% 2% p?%OHB% B‘r‘%ﬂg gnt hthe

wave gui dg té"re%%fv%HQFon‘{"ﬁYeeP@r} flif'ﬁB?%Hdm@thata [ IRhGRMH P To ﬁ@r}eééﬁ@d dQ@

IITp| rrente as a cnip havi n irmvare, Or can be a genera or speci al
pur posie mdﬁm@mq@utageaWQ qnsoged ﬂ@’ﬁ&rﬁntﬂwéfaﬁiﬁtﬁfﬁuned maage t i b, Rth

I S under st hat
oo SUOR A et 9 RSN DL ARG g i
wavel engt g Hecghls tB2& HmﬂgmalcacbeimmmmrtbeﬁFpéMmﬁ& twtlwalme{mnceeremrdmg

dozens of dat a t he ite-on recordi.ng. nmedi um

Eoamm oo sredmrtdin; Yoo St dh ridkies ETRRE -RER S0%5ATTe solite fpm
light waygd Qgﬁéﬁﬁcc@ﬂroﬂgﬁZ@ﬁh@deb@ohﬂglsrtﬁmak@al 1tRpatieuneterobofr@Ry 25
units conpatible wth Blu-ray disc nits co

tible wt
Advanciéd @emreaitdsiheRicuRAY) to'read éﬁ%@'@%%f“” F-REPe FSUrAng agHium fho o

recordin n
di agram gf HE%OZ% P%&ng‘%éﬁ% Bai% Qu(?gﬁ%ﬂgé%ﬁr@?‘?%%m@ﬁig@ |él %gﬁ(at ed

in FIG 10yme+mce¢emrdun@gﬂ%muvno? Q@[W@%fd@l oxpsiaTegtysa R sagoLding
to embodiments of the present invention.

Also, when the write-once recording medium 100 is finalized, in responée o a
20 users command, or when the write-once recording mediurn 700 is finalized because
a predeterrnineci 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 TOMA, to a DMA.
Upon reproduction, the PC IfF 21 receives a reproduction command from the
25 host {not shown). The system coniroller 25 petforms initialization necessary for
reproduction. The pickup 10 projects a laser beam onto the write-once recording
medium 100, receives a laser bearn 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 to the DSP 22, and supplies a servo control 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

15



pi ckup 10 to serve as the witer/reader 1. The wite-once recording
medi um 100 is installed on the pickup 10. The recordi ng and/ or
reproduci ng apparatus includes a PCI/F 22, a DSP 22, an RF AMP 23,
a servo 24, and a systemcontroller 25, all of which nake up the
controller 2. The menory 3 can be installed in the systemb5
controller 25 of the controller 2. Upon recording, the PCI1/F 21

st - (notorin CaRy O SGRATEDR i RE NS 2 And A B0 Amebf AeenSabliar Sene ol

necessary f&#h tﬁ@%%térrngant?an@r @@%na?sd?@i-&@ﬁtf&s HLpiergP90.N9TRE PARF 21
data received fromthe PC %pad I ng data, such as parity to

t he recei vaandglaa fQQﬁl\éﬁdjfl’@lﬁléhe atethg m% ket shovisae dUnan sepraduction,
pr edet er m | rom
Phe oop 295 R Ehptrdef 2B cartiiiniind ¥ Bipko 10% BEFREGRBHEON
recei ved fmeresshy fRFd&let @anagetivet.wintothervemds gbe rsd‘sﬁegw coneteb!lem25 @an
The servo 24 reCﬁ,l vest a co&maad neg %sar%/ for_servo,control from the
syst em conTPOPHRMEBNURPYSIE §UARR P '§C rﬁ&‘%femfﬁ‘ GHBN- The system
control | er 23 rhbtreaerpieseriing the alstidrekBrding setub ofad witd-ontd hs%ordlng
write-once recording nmedium 100 or to record predeterm ned d

such as teWﬁQ'fUé‘? WACRaFE ifepmbadinents AT e eRpTRVERTCE. w@mbﬁ&escnbed
medi um 100, of meﬁg%fdc@fr@di%@Féoopan@aﬁ%mepraa&aﬁg kaaaara&&s of FIG.

enbodi rrents of the present invention. when the wite- onc
recordiing fdiurn 100 is finalized, in response to a 20 user's

conmmand, or t. fi i -
comnd, or MIEN A% U BB RGFERIS M LHRLLOR Fuf gk 12
syst em condtaiis| afra @Ste- (mmm@ndsjlmgnqulmkmrcﬂ}mlmg)tdmentbdderrpmtrcﬁrtsxe present
managenent. data (i DDS L, and.an nal Ly recorded
e TOVRYEIETS dute Bshipeapfic £ mendNaHET pEF gets o Eats O

r epr oduct i @ftecoaEREordiNMriditim 20atinsied ngihg sliawmatiohfagsyst em
controller 25 performs initialization necessary f reproduction.

The pi Ekup 101h &) eeerstign r'39emeafér&ﬁr%ﬁ%em{é'f\ﬂrm%@uah@é stesriatag
medi um 100nec5ﬁﬁl$§] Mﬁc?/oﬁréf#ééumﬁ&%?gét%ft&seﬁ' ﬁgtamécbl%qwa*nﬁ%ﬂé‘%erecordzeg on

recordi ng medi u 100, and outpu an optical signa
converts tﬂﬁl@ voieianak rsccg'ﬁmg medisen.v ey hen gt whte-pheskigsording meslivm iRF

si gnal , ﬁ%}t&? iy HY ALEh; Hﬁlgﬁd%l?ﬁ'%ﬁrﬂ&q%g E%@%}%ﬁ;?&n@ _gha retCBr&nlilf

DSP 22, supp I'és a servo contro
medium is initialized. Through mﬂaahza‘unn the recording and/or reproducing

20 apparatus prepares for data recording by recognizing the inserted write-once
recording medium and ascertaining recording power data, defect management daia,
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 aboui whether the recordable aréa of a write-once recording medium

25  contains recorded data, so thai the recording power data, the defect management
data, and the other data about the write-once recording medium are found quickly.
The recording and/or reproducing apparatus obtains preparatory data for data
recording during inftialisation and transmits the preparatory data to a host connected
to the recording and/for 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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the RF signal to the servo 24. The DSP 22 denodul ates the nodul at ed
data and outputs data obtained through ECC error correction. The
servo 24 receives the 15 servo control signal fromthe RF AMP 23 and
a command necessary for servo control fromthe systemcontroller 25
and servo-controls the pickup 10. The PCI/F 21 sends data received
fromthe DSP 22 to the host (not shown). Upon reproduction, the

system contr ; dith I ckup 10.t0 read aut .

i nf or mati on ?aki{?&?gcw@% gﬁ%ﬁ%@@"%ﬁﬂ@m&’qrﬂ f@?ﬂeb’ IRhyRs recawling
syst em conigepldaty indhe data ardarig @lddvecemting Gatdy féiBsEb foRterigéry defect
recor di ng/ re&ﬁr oduction. A nethod of preservi nght he data-recordi’n

status of Balggareeriyith respasidsigfedie apupratettindharerpreied datsodn adRlMA of
t he present | b i [ ' S | .
Structure of "I PUAR 138 wherl Y BRedEaTHeRRstS B I WARE fociobRifng,
10. FI G Imedigmeciiargee kiaetio fnew datkuscordinigngn $Bikd #hiod|udingones eitihaygdata
the data r ' si at W te-onc ecordi ng jredj um .
accor di ng T8 I elFe SprRitlhe e BRF Selas @ity e Tl tbrdesingd

of FIG 1Immnesgvma1 ﬂ‘ﬂglew SBM#ﬁﬁtp@omﬁmraﬁmCsﬁd@wlananpdate cc]}culnter
write-once recording nmediumis achi eved usin I nal i zati on ag. 15
First, in 'GP&SEMH ,mlPWéjf\Mﬂ%PéQ%‘?fégt? éb%&&ﬁﬁ&aﬁfﬁ%ﬁﬁj‘ﬂg stald®er t ed
into a rageedssegpand/ or reproducing apparatus for data recording,
and data is recorded on the wite-once recordir;g medi um Wen t he

write-Bnce réboiimend whieh amSEM Hi issterhcerroriness! amereassded may vandawording
reproduci gg ,tﬁﬁﬁﬁfoﬁ%ﬁéﬁ?stél% Wéécﬂ.‘r@ﬂ&%@r{?e&ﬂﬂgﬂ H%grodﬂacﬂ{r%ﬁjdrasratus, fler a

initializ nitialization, e recording a repr oduci ng
20 appar atwritepmnepaeesdingrmeditia isénsaritidrigicoy rececdnnianditg repreduciegr t ed

wite-once recordj di um and, asgertai ni na recogdi n ower a, .
ot oor - mecaprafat CATESY R OR Rl ATl 1EESRA T RS S8 Win
recor di ng meedbiimapDuay bg prodddeal arthtsicoried dity one tioredhaferained/ \aite-once

r epr oduci S _accesse rea containjn to obtain

t ; SB
| nf or it | JRCHBR MeRLEHE SR HEY oL BABF S AP s ARSI ARRaalus.

recor di Ng HREER) iR & 88dcaAS T B¢ SBIER [HBlideedSeni BAb e if ALOMEIdBicy,
power data, the defect managenent data, and the other data about %he

Wr i t e- onceSUCBESra PlgCieill @t ecpgrigairerarging of lats Eclhedrriigoanel/ or
reproduci ng aRRRY AkYnP R RecdbRBaRhsl ¥e ARy achRUedat Aence, it is preferable
that an SBM with new bit map data is produced and recorded during data recording
20 on the write-once recording medium.
In operation 150, the recording and/for reproducing apparatus receives a
finalization command from the host fo finalize the write-once recording medium.
Aithough the finalization command can be arbiirarily 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, the recerding and/or reproducing apparatus may automatically
finalize the write-once recording medium 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
mediumm.



recording during initialisation and transmts the preparatory data to
a host connected to the recording and/or reproduci ng appar at us.
Thereafter, the recording and/ or 30 reproduci ng apparatus records
data on the write-once recording mediumin response to a recording
command received fromthe host. 1G Data recording on the wite-once
recordi ng nmedium not only involves recording user data in, the data
area but al so recordlng data, necessary for _tenporary defect

management wiWH a-@rypee@cotdmm maydesiain ad DMAte eropertyrmenage tefectsn
a TDVA. 1 napelal kO itAfe r%‘?@mﬁ hEegiat nfa?r?&rﬂﬁ §t@ﬁﬁ§utglf%l}dg§. Hence,

write-once recording s nedi anges ueto a‘ta recor
SBM #i i nc& lmdm;@tmmw ;bnoblemmaya:tca:ur aneh arxep.wmabm lecbm@aaafor reproducing

containing_the .da%gl i s roduce &arecor g‘:‘o n the
new SEM # PRABNSAI B AR P ik B O rocbrUps G INTng To
the nunpergs@ibe Weérﬁﬁaﬁﬁungi@wot@@pwmms AT DEL Wt ge YeinUtally reco&ded

increases by 1. to e tinme at which an SBM#i is to be produced a
recor ded nythed3MAceRpRifingjization ohthepwelgrense raserinemeriyneai copied and

recordi ng r@aaus. After a wite-once recording
RJ&%MEMQ SPHRAYGA ngor@igﬁ 130

mediumis inserted into'ar I'ng and/ or reproducing apparatus,
and data i s reopeddignciT( rereapongs mwmefmbzmmnng}mﬂdndmeaﬁcﬁﬁnngmndﬁor

bi d I t before th
i e once RS APadERE TR A e FEERERER rBR ATt TR BT B o
r elor odygi ?greﬁ@p@hﬁiwaream%%rmorsﬂsﬁétﬁﬁcﬁ mver!me?fia&iﬂl?ﬁ%‘ﬂdriﬁﬂd@f @ehemgd
on one I, e as an el ecitri Ci all ure,
occﬁrs dur 98§ 1P &dt Bﬁgpﬁgetﬁfo(?gaﬁ\ﬁ#nn'st&@r\ﬂ?ﬁg@%%‘é1 “F!%‘L%"f’ 8itTREREai um
SBM r ecor dtéwegaﬁﬂgtanb&&ﬁlédyaraﬁm mma.n@@nCﬁn ssmm ;ﬁesatjﬁrgathb%aﬁi%n

an SBM wi th new b data is produced and recorded during data
recor di ng f2®"brs f*?réewwda“ﬁh@éo(ﬁ@@rﬁﬁxﬁ@ thedeeation of tep&nat Wrsieta SOSBM

the recording and/ or reproduci ng apparatus receives a finalization
command fromthe host to finalize the wite-once recording nedium
Al t hough t he Altheath adinagreticorfteand recercbe irmihs haaar aregp df w@ﬂl\fw imthe

o o SR80 e GRRIB s SRR 0L Yk S LB A of oo
when t he dpteaeat ingefoDMAS deseabpd ebely, d findliedtion fldy dedyebargborded in an
area other than the head area of the SBM #i.
In operaiion 120, to prevent addilional dafa recording, predetermined data is
20 recorded in an arca next to the area of the SBM #n with the finalization flag"1". For
example, "ffh" is recorded to prevent further SBM recording and prevent additional
data from being recorded on the write-once recording medium.
FIG. 12 is a fiowchart 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 rnedium is achieved without using a finalization flag.
First, in operation 310, the write-once recording medium is inserted into 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



accordingly, no nore data can be recorded. \Wen the predeterm ned
finalization condition is satisfied, the recording and/or

repr oduci ng apparatus may autonmatically finalize the wite-once
recordi ng medi um wi t hout receiving the finalization cormand fromthe
host. However, preferably, the recording and/or reproduci ng apparatus
30 infornms the host that the predeternined finalization condition has
been satisfied, and he host es_of the user out whether, to
i nal | oe U TapraRenisihg ares comaRiNd et e Wedusddrand regenieding
medi a may gppaain a TDVA to properly nmanage defects. However,
re-witable recording nedia contain only DVAs, w thout TDVAs. Hence,
a conpat i bi | Intapesaiinn 850.rthe reracdingdnélraep@ducindanparatys seativeg aand/ or
repr oduci r ’

wri t o oncSRPLASRR Al i &5 HRER thllze R LRRLEReS R o o
TDDS asd a TBRiperafiat 3T@\eeThBEMrid adlDRL thetlheadebeer findliyecddiiid inipen

finalizati f the WEIl te- oncg1 recor %g medi um are copied and
recorded i B COPid e e EPITRATBE. operation 170, in response to

the finalizahidpera@HBO0 to hhévent aatrioAs! Mﬂlréﬁordﬂngpiﬁl@@é@rﬁ%eﬁnmé?st us
produces a fi nallzatlon flag and records the sane in aio

pr edet er nirpeddad éntheTtPMA. ndios expEwle. ithe uppeeupigd Rreafof ihe TRMA lﬁﬂ*ﬁ@)W"‘“
flag, anmoRgqs téchrgvéﬁt Aidhtidhal dABGRiE bRin CgSf% ﬁi@d drothe ARG cb v 5B ngnh

while a bit ma representing an oc area I's maintaine
SBM #r10i nehediimg Hesafisentid el . 49 wgll aﬂhe tinalgieS andéice flmsaltTmFL is

A Chough SSPPRATIYS o580 A L AR FolioBle et

#iin the recrdeé tdegresdddhe haldiBlintsordelidn trecBDM0 IEBvenathdri thist ed

in the enbodi nents gof the resent inventi.on. As desc ove
(el 2ot oGy hBrgd it ar Ao foC e GORETeTan SopBom diats
area of tfﬂ@*cﬁ@Mq#mm e ﬁ@ﬁr#{drﬂﬁaﬁﬁ@q tﬁ&wﬁﬂe&wﬁi@trea@@ﬁﬁg m@éiundaitc%po noi

recordi ng, predet ermned data is 20 re ded in an area next to
area df t e smc!@ﬁawqovidlﬁaé‘th? ALY R I&sl Wiirageter quch asgfih” exiis @MA

“ffh" is r%ﬁféﬁ%@ef?@trﬁ’t&ﬁgﬁéﬁwﬁwélger SBM recordi ng and prevent

addi ti onal rom ng recorded on the wite-once recording
medi um “While described in terms of a write-once recording medium, it is understood that

the method can be used with rewritable media or where the medium has write-once

and rewritable poriions.

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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FIG 12 is a flowhart for illustrating a nethod of preserving the
data recording status of a wite-once recording nedium according to
anot her enbodi nent of the 25 present invention. In the nethod of

FIG 12, preservation of the data recording status of a wite-once
recording mediumis achieved wthout using a finalization flag.

First, in operation 310, the wite-once recording nediumis inserted
into a recording and/or reproducing apparatus for data recording,

and data idescéb@g dewould be ppradiated g}}fo@losec%ﬂleddg theqart thatahanges may be

operation : ) = I i : f WEL L e- -
recordi ng rﬁ%r@%i'%ﬁlg héﬁggg%é ?@%\@w&%ﬁﬁé g@éﬁ JP%S& "i{agr"f5 lé%l\ﬁ?ﬁ:gpmt of the
i ncl udi ng imeamtibint theeqrogatad whidh iskigfinee pr masibiond dued Hredeequivdlantai ng
the new data is produced and recorded in a TDVA In operation 350,
the recordi ng and/or reproduci ng apparatus receives a finalization
command fromthe host to finalize the wite-once recording nmedium s
In operation 370, a TDDS and a TDFL that have been finally recorded
in the TDVA are copied and recorded in a DVMA. I n operation 390, to
prevent additional data recording, predetermned data is recorded in
the TDVA. For exanple, the unoccupied area of the TDVA is filled with
"ffh" to prevent additional data from being recorded on the
write-once recording io nedium Because the final SBM as well as the
final TDDS and the final TDFL, is 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

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 DMA contains
def ect managénent data. While described in terns of a wite-once
recording nmedium it is understood that the nethod can be used with
rewitable nedia or where the nediumhas wite-once and revvritable
portions. Industrial Applicability
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As descri bed above, according to the present invention, in a

write-once recording nediumcapable 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 appar at WGGLAIMS preserving the data
recording status of the wite-once recording nedium the data
recording status of a finalized wite-once recording nediumis
preserved or Tnodi ANcappasatusf fof Hep@dueing exngfadi isgordindafram endiondo a recording
finali z%d;ﬁ'%mpﬁging_edi umis prevented. A change in the data

recording status of The finalized recording nediumis easily

ascept ai ned. 3aAigyp repdingdaigrfrejn ile resatding eediviewhich comgriogy & deroprrery defect

recor di i r i t her; i tatas, ;
RAnIEShER arel Alcfoﬁﬁ)ggfgﬁ H?agmtaﬁs, & maﬂﬁfsrrgl‘élpgd{%%;bi?ﬁng %ﬂea%t& tHe 'recording

can be ascertained. : few enpodi resent_ _
i nvent i 81dREN drasedinoseiiiigd slate anepsd e ca iused data avsulofl the rappdiesi eedigm by

by thosgHkd _nltiﬁ§]tHeercnﬁe@Elhdlbpéﬁodénﬁgﬁ’%?eaWthQﬁfferQﬁt Ide8 i} tHeShit maps; and
h f the p t of the

enbodi nent w thout departing from: rinciples and spiri
i nvention, tRecadEyer senipling the eiekumdel eadt e dpigi pMarite ttreipprary defect

equitval gRhagerdEntEréh MRy td recdy BRIRIAIRA! s HERE AUELIMELPREE YF the &a&npporary

recording fromand/or to a recording nedium conprising: 5 a pic

r eadi ngdefgemanagementaié@eor di ng medi um whi ch conprises a tenporary
defect nmanagenent area conprising bit maps, distinguishing occupied
data areas of the_recording nediumfromunoccupied data areas, of a
user data ar@a of TheeanPatavifeigramsefugingbynd/ere preosdting ifiegn @he/osde upireeprding

and/ or HRARGYBE Q&P SAfer¥httRe AbAttdHer BbieHRhES Whbihet BE dRid oﬁﬁ@?érﬂ%&ggadefect
controller controlling the pickup to read the data fromthe tenporary

def dét MBEDagRINGY @Reheothexing defpct mapagenent satedetleded the prefietermined data.
unoccupi ed area of the tenporary defect managenent area. 2. The
apparatus for reproducing and/or recording fromand/or to a recording
medi um of cl & m 1TheuRpParaivs i Eeprmdusinbernden egaerdieg figeEneior 4a areeprding

of the HRARAT 8f daifeS, SHereih IBARLABEM MRS \ﬂﬁ’éthg‘tgt“ie_l%ﬂ%éjgff € ¥empora 0cf’efect

managenent data includes the predeterm ned data. 3. The apparatus.
r epr oduBPABIRMARNoRreR ckQr kAviRg fhey Petash meanagemgnt daisr i filpd with repetitions of a

20 predetermined value,

4. The apparatus for reproducing and/or recording from and/or to a recording

medium of claim 3, wherein the controller determines whether the predetermined value is "ffh."

25 5. The apparatus for reproducing and/or recording from and/or to a recording
medium of claim 1, wherein the temporary defect management area is formed in at least one of

a lead-in area and a lead-out area of the recording medium.

6. The apparatus for reproducing and/or recording from and/or to a recording
30  medium of claim 1, wherein the predetermined data is ‘O0h’ data.

7. The apparatus for reproducing and/or recording from and/or to a recording
medium of claim 5, wherein;

the controller conirols the pickup to read the occupied data areas based on the bit
35 maps.
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medi um of claim 2, wherein the controller determ nes whether the area
of the tenporary defect mnanagenent area not having the defect
managenent data is filled with repetitions of a 20 predeternined

val ue. 4. The apparatus f epr odu [or re rom and/ or

Vo o ecor di Ry il (AHPATLS G{oPrO BB T e cEitd JOMBANHEE dp of eording
whet her mediinpofecksitner, wheesin tal predétsrmifédidata i25 fikalizdtish figgpar at us f or
reproduci ng and/ or recording fromand/or to a recordi ng nmedi um of
claim1, wherein the tenporary defect nanagenent area is forned in at

| egst one ofa a l e,rad-éppaw][t@@ oandp@gheﬁgi a)td?lodr;’alll’e@ardﬂ'fg lfrgm aeg/er db Ny dr/ecording
medi The  appar at or roduci n nd/ or _recordin r.om and/ or

o ar cEBHUhE" TR D IRG t5 APRPUSNAAEPE AAPRESBPEdeeer gy capaFes 2
i's ~ OOhtentitravy disc dEfs:t sppan(TDSEPand & perashtaiyiscdwdéalist(@Deryi ng from
and/or to a recording nediumof claim5, wherein: the controller
controls the pickup to read the occupied data areas based on the bit

35 maps. 21 8. The apparatus for reproducing and/ or recording from
and/or to a recording nediumof claim11, wherein the predeterm ned

data is a finalization flag. 9. The apparatus of reproduci ng and/ or
recording fromand/or to a recording 5 nediumof claim1l1, wherein

the tenporary defect managenent area further conprises a tenporary

di sc defect structure (TDSS) and a tenporary disc defect list (TDFL).
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