AN APPARATUS FOR REPRODUCI NG AND/ OR RECCORDI NG FROM ANDY OR TO A
RECORDI NG MEDI UM Technical Field The present invention relates to a
write-once recordi ng nedi um preserving a data-recording status of the
write 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 nmedi um
Background Art A data-recordable area of a recording nmedium e.g.,
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maps are created to represent information about all 20 areas where
data has been recorded, and the bit maps are then recorded in a
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denotes a wite-once recording medium30 in a state where no nore

data can be recorded to the recordi ng nedi um
Background Art

A data-recordable area of a recording medium, e.4., an opfical disc, is made

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

Sfter data recarding. bit maps are ersated to represent inforration about all

2w  areas where data has been recorded, and the hit maps are then recorded ina
predetermined area of the recording medium, contributing o convenient data
recording andfor 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 repraducing apparatus can perform rapid access
10 a desired area of the recording medium. In parficular, since bit maps identify
occupied areas of data, they are very useful for write-once recording media, it which
management of defecis generated during data recording is important.

Afinalized write-once recording medium denotes a write-once recording medium

30 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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Finalization of a wite-once recording medi umcan be either where a
wite-once recording nediumis finalized even though additional data
can be recorded in a user data area of the wite-once recording
medi um or where a wite-once recording nediumis finalized when it
reaches a predeterm ned finalization condition, for exanple, when no
nore data can be recorded on the wite-once recordi ng nmedi um because
its user data area is fully occupied with data. 5Wen a wite-once .
recording mediumis finalized, the current data recording status of
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manageinenmaahaa is preserved or modifications of the dala recording slatus 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 to the previous recording siatus, is
ascertained.

25 Additional aspects andfor 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 aspecis and advantages, embodiments of the

present invention provide a method of preserving & data recording status of a

30 recording medium, including recording data on the recording medium, producing
recording-status data, representing occupied areas of the recording medium, and
recording the recording-status data in a temporary defect management area
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all ocated in the recording nedium receiving a finalization conmand
to preserve a data-recording status data of the recording medium and
recordi ng predetermned data in the tenporary defect managenent area,
in response to the finalization conmand, to prevent further data
recording on the recording nedium 5The 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 managenent area and recording the copied
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20 the occupied andfor uncccupied areas with differant values in the bit maps. Each of
the bit maps may indicate whether data has heen 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/for 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
détec‘[ed finalization flag recorded in a spare bit map of the recording medium, and
preventing a recording of data o 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, embaodiments
of the present invention provide a method of recording data on a recording medium,

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

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

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

I ncl udi ng determ ni ng whether the recording nedium has been finalized
based a detected finalization flag recorded in a defect nmanagenent
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recordi ng
may further be stored in a single area separate from an area including the TDFL.

To achieve the ahove and/or other aspects and advantages, embodiments of the
20 present invention provide a recording and/for reproducing apparatus including a
pickup writing data to or reading data from a recording medium, and a controfler
~ controlling the pickup to record data on the recording medium, to produce and
control the pickup fo 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 management area allocated 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 controller
controlling the pickup to record data on the recording medium and o prevent the
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To achi eve the above and/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 recording of data to
the recordi ng medi um based on a determ nation that a tenporary

def ect managenent area of the recording nmediumcontains a
predeterm ned data identifying that the recordi ng medi um has been

finalized rec%ng 81 858108} RBoiR mbbamsRdelodiciBthiriaton that  ecor ded
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area, includi BY qaf8ilPrtBibiclin 8h ehfiks
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appar at us beghddakrent © hvdrtdurpree sleta recordingt ¢roive recording medium.
15 To achieve the above and/or other aspects and advantages, embodiments of the
present invention provide a medium including computer feadable code controiling a
controller of a recording and/or reproducing apparatus to perform method
embodiments of the present invention.
Simitarly, 1o achigve ihe above andfor other aspecls and advantages,
20 embodiments of the present invention provide a medium ineluding computer
readable code controlling the controller of the recording and/or reproducing

apparatus embodiments of the present invention.

Brief Description of the Drawings
23 FIGS. 1A and 1B illustrate siructures of a write-once recoerding 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

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 to an embodiment of the present invention;
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Brief Description of the Drawings 25FIGS. 1A and 113 illustrate
structures of a wite-once recordi ng nedium according to enbodi nents
of the present invention; FIG 2 illustrates a structure of
recordi ng-status data, according to an enbodi nent of the present
invention; FIG 3 illustrates a structure of final recording-status
data, according to an 30 enbodi nent of the present invention;

FIG 4 illustrates a detailed data structure of a wite-once

recordi ng medi um having a single recording |ayer, according to an

enbodi ment of ERe 5o R%ets 4 RUSTE QRictuRe of a tempo:ﬁhﬁec@rcﬁﬂd MediuA ®fe@

detailed structure of a tenporary recordi medi um def ect structure
(TDDS) ar sHueiure gD )edes NUW@de’&éoﬁQﬂ‘»P ing o aiheramiadipantai e of

the presentoddymOLtRM: FIG 6 illustrates another detailed data
structurerof a write-once recording 5 nedium havi ng a single

recor di ng | ayeFlG &dltraiasgpnogiesde datresiuchire oha Wite-9eeR reCAREIS i on;
FIG 7.ill urﬂqg%%ggagsgﬁg% Le%%mﬁﬁdotlégé h5s o?‘ﬁégﬁoﬁb ah %ﬂlb%ﬁln'fér@ofﬁwef&ésent

storlng bot a space according to an
enbodi nentnvghtiotie present invention; FIG 8 illustrates

anot her detai | pgh 43§a g’é efs‘ﬁcééié’f‘eooémétu% bt 51 AREELTIIE08 gir%‘ﬂorﬁiﬁ

havi ng a single Tecor according to an enbodi nent

present i MM apha space blf ﬁﬁp@BM)a apcardu’ng)f@l@ruerage@meof O%the@mf@ﬂbt us
for achi evMégl&geservatlon of the data-recording status of a
wite-once" recor’dl ng nmedi um according to an 15 enbodi nent of the
presento i nvent FighB illustrates another detailed data structure of a write-once recording

-- medium having a single recording layer, according to an embodiment 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 repraducing apparatus of FIG.
9
FIG. 11 is a flowchart illustrating a method of preserving the data-recording
status of g write-once recording medium, according to an embodiment of the present
20  invention; and
FIG, 2 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 carnying out the [nvention
Reference will now be mads in detail to the embodiments of the present invention,

J
wh

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 fllustrates a structure of a write-once recbrding 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 L0, it includes a lead-in area, a data
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FIG 10 is a block diagramof a recording and/or reproducing
apparatus of FIG 9; FIG Ills a flowhart illustrating a
nmet hod of preserving the data-recording status of a wite-once
recordi ng medi um according to an enbodi nent of the present

70i nvention; and FIG 12 is a flowhart illustrating a nethod
of preserving the data-recording status of a wite-once recording
medi um accordi ng to anot her enbodi nent of the present invention.
25Best node for carrying out the Invention Reference will now be
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o o8 20 dehed e T B R B S et g o
area denotresording raegiamused to repl ace recordabl e space in the user
dat | ost def : i t is t t th
w1 ce-onge 1 eAbEIREUTEER AR P avrib et i mbaBREN e PR BebdRy: uing
gat a, tv\,h|t lleyeat :_DISagallU1omerrgccﬁrdfnrggeyea¢ns~;astmeammam dataraya, Lagmrdtanal |y
e set at aba 9
e um AU SFPeR e B e 58S BRRF bothdihelo e bl BRg st m
Ihasdt wo 1 etbelr@hdﬂ@nltg ayeien.LO im;xécbidmgt Jgjm mgtasralh mgs;uaﬁfga llaIGatEa&na
ead-in are -data_area,. and an _out si |
from ¢ e 1tk ReblaRts” RyicPite BleSrunTRudlss PR LB oy TRs
medi um  ThRe ire@o bdimtary af@e rédortiag naodioul shd:enaaﬁawirahelamaleerreeardmbS
and a | ead-out are al so !Ejﬁnth |y for rred

outer bour@gry i OPR%V‘?CHF@'?Q FEaLP SRy g?rﬁ’bl‘i’ rided
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of FIG 1A [h@hl ead-.0ou

oo the doubl e S' hded recordi ng medipmn is
formed near IMENPRRGASBAABINS TorTRE TEbSH I HESHEdT ane
20 1B records data in an opposite track path {(OTP) starting from the lead-in arsa of the
recording layer L0 to the outside area thergof and then from the outside area of the
- recording layer L1 to the lead-out area thereof, with a spare area being allocated in
each of the recording layers L0 and L1.
int the embodiment of FIGS. 1A and 18, 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 lead-out area. Thus, there may be multiple spare
areas with various, potentially dynamic, locations.
30 *Recording-status” data denotes information that represenis the recordmg status
of the entire data-recordable area on a recording medium by distinguishing occupied

areas from unoccupied areas. Particularly, information produced by allocating
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In other words, the double recording | ayer wite-once recording
medium of FIG 70 1B records data in an opposite track path (OTP)
starting fromthe lead-in area of the recording |layer LOto the
outside area thereof and then fromthe outside area of the recording
| ayer L1 to the |ead-out area thereof, with a spare area being

all ocated in each of the recording |layers LO and L1. In the

enbodi nent of FIGS. 1A and 113, the spare areas can exi st between the
25 lead-in area and the user data area and between an outside area
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bit Trap dXfEePRCHECORIRA MHYR) | The head data incl udes a

finalizati ons{ecagcamithgastalup datecamyas due &nthetrbeording ofedditiatal data in the

I ndi cates to whet her. data .been.recorded in cluster .units qQn the

r ecor dabl ESCATEROSFEGIHE- ?E@S%ﬁ%‘és? PEPEY Cﬁg ar?gd?ﬂ%ge& which meiudes new
bit map data representing the occupied data area. When the new SBM #i is

15 “produced and recorded, an update counter included in the new SBM #i indicates the
number of updates there have been to the recording-status data.

The time at which each SBM #i is produced to update the recording-status data
may vary according to a program installed in a recording and/or reproducing
apparatus. However, typically, before a wrile-once racording 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 2at 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-once 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 occupied area is represented by SBM #n. If a host, like a
comnputer 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-recorded 1o indicate that the recording medium has been finalized.

8



I f the recording-status data changes due to the recordi ng of
additional data in the recording nmedium an SBM #1 nust be produced
and recorded, which includes new bit nap data representing the

occupi ed data area. Wien the new SBM#i is is .produced and recorded,
an update counter included in the new SBlvl #i indicates the nunber
of updates there have been to the recording-status data. The tine
at which each SBM #1 is produced to update the recordi ng-status data
may vary according to a programinstalled in a recordi ng and/ or

reproduci ng aanAtALHS '#‘Pﬁeéz’gﬁ oﬁw%%h&@é,{g&’ede@?frﬁﬂe% @aé%héf?éso‘?ﬁm@is
recordi ng nedirum  on whi C ﬁata as 'been recorded, 1s ejected from
a recor di ngecardidin theepreadheet foghe SBAR & wéth the finalizalivm fiag "Wl Ithersby

produced a A L i i kS 0
sed to i nAPYaTEY B R eEsBERd acaiebnel Ry I8 ol Ittt s
finalized. rdeb@in@mietivnst riatigs case fitris prafierablefthati "filall is rewodet] oy thet ertios
dat'a accordin odj A nt invention. Before a
wite-o ceu?%%gbﬁpﬁjé@ﬁqﬂﬁ? %Lé&&hlﬁ%{:@k&bﬁarﬂéﬁgﬁ zation flags included
in a head ar daeoth reastinGBiitar 8BMagithebe finalttation @) "dnderearr atvelto
together with ot her .data. il lustrated.] . an M r.ecor.ded
befor o 11 niiesie 5k 8B BrorchaiptS ot el Bnie oolind Beall 4R LR Y,
a hos;I : |iﬁ16al52:aﬁ@ﬂplltﬁ et;neho.@tds,ie%ru@heradaiarrad:drlded bmmmnmwf .I retcorcﬁngf |
recordi ng and/or reproducing,30.a rat on t i nal.ization ag
Vel e, anoRRachiRES oo nepareyS Rl b tPte ¢ iRt R o
to "1" 10 Snderok@ﬁlfﬁ% ﬁ%mdarnﬁbeﬂdibiametdm rfe’:’je_mﬂﬂgj mag@ bi‘hrrfdpacgaééi itfbiu‘fci_ed in the .
re-recorde i,ndi cate that the recordin iy n £inalized.
h 11 ust r SPbEwith heefaptdfineg e SRELE s TRCPEMATr et cld e
"ffh" is reserdedaficafihdizadoea next to the SBM#n with the
finalization flI "1", there reventi further S recordi and
addi ti onal daﬁ%a‘géfé%’Fe&Png“%ﬂ‘b%ﬁBeWT‘f‘S‘? gt “F"eec%rf’ai“%/'lt 7 SRM A
case, it it’hepﬁr@?i@ét@h:cf@gtr‘]'iﬁ‘aéﬁérfﬁnfhlizaiﬁs‘n,rrftcmbtéeﬁﬁitdmahHD@ recdriied, 16 prevent

of t ar ea

unoccupi ed porti . ecordi ng_an SB Due to
recordﬁﬁg ag&ﬁlwﬁgéﬁfﬁmf NG fﬂ‘ﬁﬁ@?éfﬁ@ﬂ‘r@%@ﬁ?%becgi&ﬂ}g WEAFD- 51 e abl e
t Odpr eser vehmmdgﬁ m]:erffﬁ@ﬁfaiiohg‘lagt atthe emboﬂihenwrdfgeesm and \% isrrdgdrged in
nmedi um at e ti 0 i nal.i d0on, ln other [ ven when..dat a
recorded oH'&MRe fi‘rﬁ%lf’f’i%cg‘ #%@@%‘u‘ﬁﬁ&ﬁ?\gﬂ? Bﬂﬁﬁﬁﬁ%‘&g on ﬁ?g ﬁ@ﬁtﬁg{l&é@i@he
added to t prseatiavstidndatve findizatel fag @apbdestorddibih@nearéa nier tenithe
can be identified t%y refqgwi%ng to the bit map data included in the
?SSM wi t h DR&Y Prasdtii=z5t fag "1". This permits the identification
of addighi onalHgtaiaster, an area for recording a finalization flag will be described in detail with

reference to the accompanying drawings. FIG. 4 shows an embodiment of @

- - detailed data struciure of a wrile-once recording medium having a single recording
layer according to an embodiment 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 fead-in area
andfor a lead-out area. When a recording medijum 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



recorded after finalization. Due to the recording of predeterm ned
data in the area next to the SBM¢én with the finalization flag "1"
after finalization, no nore SEIM can be recorded, to prevent

15addi tional data recording on the finalized wite-once recording
medi um Al t hough the finalization flag, in the enbodi nents of

FIGS. 2 and 3, is recorded in the head area of each SBM #1, the

| ocation of the finalization flag is not limted in the present
invention. The finalization flag nay be recorded in an area other

than the hea a_of. ea B 20

recor di ng 'He‘g‘f"ﬂ‘a f?&?i”@ﬁ”??éaw{ﬂm'f“ 3 ai%gl’]gﬁ&@: éadgie@] g?rﬁ%udmg
refgr;anc?a %éf(ej@t{}ﬁm;:corr{)anyl n]g dr aw ?gs FIG 4 sgows an enbodi nent of
a etaile ata structure o wWrite-onc r.din vi hg a
singl e recor HEAGSI25/RE a0RHR i %O%déﬂﬁb‘?ﬂ%ﬁgmar&% ﬂﬂ?&“ﬁ%@ i°

i nventi on. arBQf‘rﬂfréasJé@ the ﬂ‘ﬁieGeqélrecafcﬁ"Qﬂiﬁhhzatlc&r efter n@cbm!ii@madltmﬁpadnag,y
di sc def ect struct é % ar ea, acff”ﬁyotgii gect list ]i DE

area, ahd Bffe8BR%-ar Qde uce thg fneiefiyiredioy £EHRNA IETIRGERYY TR

whi Chdst Or @tal Whigk n?mdaagams afi@%él({lﬁl_ g vt T DFL agdGD?Jm@eld@t a
in a data area, is forned in_a lead-in are ale out .ar

When a red§Eeideg 'fﬂré&‘?mﬂ?r?@qeé%ﬁéﬁﬁﬂﬁgeﬁ‘et“%?ﬁ%?ﬁgaén atreé H\?ﬁ'ﬂés
appar at us, ofth8 1dRIGR Pk ShdMidhe leddeRitagbici ng appar at us perforns
30initialization. The 1nitialization o eratlon%rﬁ:g \?\9??"6 scertal i ng

how t o ianagé kR W'P@@@ﬁ%@ﬁ“@@&%‘??f@ YeArems YEECaN S

reprodygce gFa%eS %réaﬁe hmsjlsﬂﬁsedﬁ@%éﬁégb}lhé BHL Agd Mduddatdatd Kentifling
| ead-in are ad- out__area, including defect data. -

Henée, as ﬁTﬁée‘anﬁﬁﬁt‘oci@i'D@Qﬁ&eﬂ'&F& ded in the lead-in area and/or the

| ead-out ar °&h b@%ﬁ&%ﬁﬁmaﬁ rid T8 af:L856 frRiidee bniSBN, ahitE aspresentafheer
recordi ng nmedi um | oadi'n i ncreases. To reduce the time required

for initi aecegtingsiatue rary nmanagenent data, which includes a TDDS

and a TDFL, ﬁoﬂ']%?ﬂordﬂéw\ms%hd@ﬁ@ B8 PPDBYa TEFR! dad ah SEM. The
tenporary de ect nmanagenent area , Separate fromth& EMAi
the | easl- i hDKW g fermeddn at 'ﬁéStIO@&dlféﬂ?a%frb%reaﬁ@ fReL PR Sadauh arca,

i denti fy| n Aded et HiWiraey pesently to repl aced
ar eas. %}%@%@S%EN\%@@%%?%% TDFL ang |r \(ude

i dent i fy| ng tFieeexamplediefRiinieaT Cof dieagia arggipcludes S30U Groa, a TOFL
area, and an SBM area. In this case, the TDMA is divided into a TDDS area, a

TDFL area, and an SBW area.  As illustrated in FIG 6, the lead-in area can inciude
20  an area for storing hoth a TDDS and an 8BM (i.e., a TDDS + SBM 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 o be recorded on the recording medium or because no more data can be
recorded theveon, recently recorded TDFLs and TDDSs are moved fo 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 initiatization can
be achieved. Also, because identical defect management data may be recorded in
many areas, the reliability of dats 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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The tenporary managenent data al so includes an SBM which represents
t he recording-status data. In other words, a TDVA is provided
to store a TDDS, a TDFL, and an SBM The .15 TDVA is forned in at

| east 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 area. In this case, the TDVA is divided into a

TDDS ar ea, L are and an SBM ia 6, the
| ead-in ar egb‘é- qr%l”&'[ﬁl'ge? 8P2IR A5, %'Hfzsqrﬁir? hée %{?ﬁa%%TD%E&gnd an
SBM (i . e. enfboliiiint iRMrai8dn FRNd, A LRELSeléds tGhave :ilge%cﬂ'rlﬁﬁhagdmlertthl s
case, a TDMA is djvided into two a;ﬁﬁ@ Fﬂg ;ne wrrteo

r ecor di ng PRHBIMAR P¥areaesing sRd/OpEPIRNEING FPRATEY easl?aé'eraé%ﬁr fsed to be
recorded Qfioddied EOGRMEEAGT (RAidihRE, SRFMeSDafdaR s Gabeate@at A8 rear of
rectorded thereon, recently recorded TDFLs and TDDSs are noved to and

finally othe dela@RA in t he DVA(s). Accordingly, when a recording
and/ or repr qgé'&é%ﬁbé@ﬂﬁé@ i |é§@-ﬁ§are§f@r%e WRRAGRIERBECRAMEAIOM SHan

wWite-once recor medi um | at er on'I gnificant data will be read

from t he DWRIG. FhineluideaeiTaIDF arap: allDrh o 48PS MAIR® SBHND AN SEM.
because i (Fﬁ{rfﬁgll clggr% ﬁsétﬁr‘et%ff{@g@ﬂ%%b ré@r@ingRYedifhm eer:m; d;ea finBliZBRBY flag,

areas, the ta can be inproved. 30The lead-in area
i ncl udes @nccsamgaaea emundu*nent@p‘)rresreﬁwt investien. #go @eereeefdatatrathe TODS
I ncl udlr ng map data about areas where data has been recorded A

data area |ncI udes spare areas 1 and 2, and a user data area.
enbodi ment iFiBugshaveths deiFptaictye quheaT[G@(érarg%ﬁléQ‘t‘%W%%éveA%'“H%thEE‘?

managenent,, pet EORNBEBY Hfed @GR4 ergofadra{rernyr&em@rgl n,gceeearsaé Y5 the

spare area 1 1s allocated at the head of the data area, and the spare
area 2 i s retdrdivatet aad ig mede eapf pPraslefarmingst nurabes o1 SpEiofe s Gnedpter

hove, SRS TSR oL oh Mol RSP sbe g e 1
SBM 15 basic physical unit of a write-once recording medium.
As illustrated in FIG, 5, a TDDS #k includes a TDDS identifier, a counter

representing 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 possible TDFL corresponding fo the TDDS #k has been recorded, the sizes

20 of spare areas 1 and 2, a finalization flag, and data regarding an SEM pointer which

points to the location of the SBM corresponding to 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
alfocated, 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

e}
(]

}

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 2 TDDS and an SBM (i.e., a
TDDS + SBM area). The lead-in area of the write-once recording medium

20 illustrated in FIG. 4 stores a TDFL, a TDDS, and an SBM in different areas, while the
lead-in areza of the write-once recording medium of FIG, § stores a TDDS and an

il



In the data structure of the wite-once recording nediumof FIG 4, a
finalization flag, according to an enbodi nent of the present

i nvention, can be recorded in the TDDS ioarea. FIG 5 shows the data
structure of the TDDS area shown in FIG 4. As illustrated in FIG 5,
the TDDS area is nade 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

O e e e SBHh oné AR ol il Brge®? Hie TORIRHER rdthird B THFL area,

write-once Tecording ne ustratedi n
i ncl udes arniﬁﬁ)ﬁpﬁhl%’ﬁbm er,. a counter representing the nunber of TDDS

d , th
updat oo, (NS TPfteBled DOCLbd LoNE e TOOLF ol B KRS,
sector in WhDShami quEMbire r&@ﬁdeutmrmmeqhmﬁ@ nghe d DRInTDDSs #Hirhimstibeen
ded, . fi flag,
ecordeg ARE A SRR R BT PRt PR, e
SBI V\Ith?)r r es];aemlsugaetdlattdve mtegmanufaﬂanmagftam bedeswded dotrmgphniedhe head )
Me 1le, 1 u 0es, not .wan e
Fecor di ng 2REGFT SN Baatt e 4bioxt B iR 28YEET BPslitsa 2h i ek
areas are ZBMaarkacat ed and the Si zes of spare areas 1 and 2 are
recorded as "0" [l ustr at es

ot e or AR S anta sttty e Tualii A6 of Oé’aé? e, Mo Bef o
| ayer. s aﬂebuemmteedad-auﬁrea ifustizhe ihed@-1.n TreesBiréaleor stoftyeach

areaanda a r .both a TDDS an S i,.,e., a TDDS + SBM
area). The ?@aig %eﬂfé‘%“%\‘ rePHE R f98°f§|ﬁ'9"e9§?.¥|8§8?@r ng medi um 30
illustrated ipas Hb@iled;rﬁ‘%h@ra&swaeﬁ%ﬂ;m@ts’[léﬁ&xtrarfﬂammﬁﬁimgi‘smtiefdftar ent
areas, while the le in area of th t e-once recor i um of
A e AU T R g A et e T N TSI
TODS+SBM ajnedcaind prdienibl-theadaa-régéing piatudaof BIMe-once recording mediurm,

15 without using a finalization flag, will be described with reference to FIGS. 8 and Q.

FIG. 8 iltustrates another embodiment of a data struclure of a write-once
recording medium having a single recording layer. As illusirated in FIG. 8, the
{ead-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 includes 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 dafa 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 3BM,
and a TDFL, which have recently been recorded in the TDMA, are copied and
recorded in the DMAs. Because the final 8BM, as well as the final TDDS and the
final TDFL, is copied and recorded in the DMAs, no finalization flags need to 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", fo prevent furiher data recording on the write-once recording medium.

12



FIG 7 illustrates a detailed structure of the TDDS SBM area of FIG
6. A TDDS and an SBM are recorded in one cluster. The TOPS includes a
finalization 5 flag, and the SBMincludes a bit map con-esponding to
the finalization flag. As descri bed above, the finalization flag
can be recorded not only in the head area of an SAM #1, but also in
vari ous areas such as the TDDS area and the TDDS SBM area. An SBM
area is preferably fornmed in at |east one of the data area, the

St ar ca. |+ EVEG A recBRINE ARG R Eing sbptisIbBehvea Bolfimehd 1
recor d:c Ingaar:fd:ﬂaml diztt secording, a;i?rﬂaalmngdde wnita-prcediBovingnediume thes anS
of o | ¢ JeBARIne s arn e HnballisaRES PLpdter i FE MR RIS T B

t he dat a- rie¢fsdlivitg dataadush asf"ffisl’ crthd Monedaﬁeaﬂ mag'lagedienhdataS

w t hout usin finalization fla rence
to FIGS. 8 a @ s aaD' @'a%aﬁnlcff@gtqu? %astusan g @@@%5’ Pﬁ nga dat a
st ruct ur e dxfia-qecuiding stanrseofrwdiechneg raMdaumﬂwiwmggmos:hm@membmﬁmdn’usg

2t 2 SRR oo BBl heaCee,

SBM The |g@dritdadar €aa ecbrﬁmﬂemlanﬂ%m%ﬂy&nd DI V1IA2 for storing 20

def ect nmanag nt  dat The | ead-qut area of the.wite:0 recor
mocl am | nl adBE WRSaR RS dota 18 2 ikgenth ed e o iR
one cl yst edoriol bitee ToslicpBdarm Rl tHeswilttmatateth \Jremfgat’mtskmm cluster.
Al t hough a data structure i

a TDDS a
recorded i n biRen&piREEPrding cg'l %QIV%{FG"PBC‘? Wﬁ?rdi"'lq [ﬂg? Pm QQPS%?]E ﬁcfr%oljer 70

finalizati ozﬁssfdem nRinegénentiabsing a TRBNNtihdedin the wohsenceabing

di f f | which h
Moot v ugéﬁ’ PO A prRer el Sardouira R et Hi s a2V

DMAs. Becaesérdiritemedingl ’l@%cc&&mg@d) brbeditrieatsf dftilad pﬂé@@ﬁt ianehtiohe fi nal
TDFL, is copied and rec rdedln Dgﬁs ?/ﬁ'\ﬁ Q'[;E |z§t|onfla need
to be ¥ recorﬁ@i’ef‘ét'?%B Eé‘ﬁ‘fa'fel‘f@'dﬂ‘?% LRSI EY B EGe M fine M An
unoccupi edyiy & B atHievetVhwh Fafstiahrlly td dlove-destibaur mdttiod raginged

data, for
finalization flag and the above-described method without using a finalization flag.

in the method using a finalization flag, the controller 2 produces a finalization flag
and records the same in a predetermined area of the write-once racording medium
20 100, upon finalization of the write-once recording medium 100.  To b= more specilic,
with reference to FIG. 3, among the data of the recently updated SBM #n, only the
value of a finalization flag is changed from “0" fo "1", and the SBM #n having the
finalization flag ™" is re-recorded on the area next fo 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, "ith". The coniroller 2 then
controls the final recording of the TODS 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 fiag "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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exanple, "ffh", to prevent further data recording on the wite-once
recordi ng medium Even when a recording and/or reproduci ng apparatus
receives a command for additional data recording, after finalizing
the wite-once recording nmedium the recording and/or reproducing
apparatus does not performdata recording if the TDVA is filled with
data such as -"ffh" or the DVAs store defect nanagenent data. 5FIG 9
Is a block diagran1of an apparatus for achieving preservation of a
dat a- recor

ebod montiee SEnEEr resabn tho DusbitaRTaad TR, B (R R BRESEY, B

appar at us fln%ﬁ;lr F&%ﬁde’ﬁ W.')FIL % 4ﬁa€tﬁ€@raré copicd @ntiretdresd @, a BRI, a Tieraxfter, 3.

Th ter/read i t di um 100,
inder t ho 06 coURIESR SonoRae BAGEMSY 1250 BADE SBIE (rHECORIFd FiE Qfdes

to verify ﬁcbmAfi@ﬁ%d with h’&é@@téﬂﬁmdr@ww &l MR W i t e- once
recordi ng medium 1 controller 2 perfor def ect managenent by

using & TDMAEY%M]E@@FQ epritraliend qoelven ACaruBaRGion gddiienal fFRegECcHid%l so
preserves ¢hg %strﬁfé?rfﬂhf‘ﬂngsﬂ@%fﬁe-%cé P&ommg RicARER 1 0@ GO bt

nmedi um 100, accor di nent s of present i nventi on.

| SPr eser va:telr@ﬁﬂdtatq fﬁ&oﬂhﬂ@iifﬂ‘&B@MMQHéﬁtch‘t"% d%tfa SRR 2§ Fre-gidee DMA
recordi ng R wé@% gﬁa%@ﬁ@bﬁved In two ways, nanely, the
ed et ng

above- descri a finalization flag and the .
above- descr i Heelcontties 2vdpHanwsia veidyingrafierwritng mathodninfiigh after datg is t he .

met hod US',—QQO :f:l n{‘g\léé!éf’etrhw%éi drf'i‘tﬁ  thb REcHr@8 HRL!iEVeicRNO HHE 8Sfcttive data.

flnallzatlon recor e sane In a predetermned area of the
wWite- once‘\cm@wﬂgiy,ﬁbe eedielier 20ec00ds Uspisiata inpdsiarmined BRits sl verifies the

wri fe- OnS Sebard8l %Eedzgfs% W%nﬁl?xqjeférdﬁv@@a@r Thé re;%ﬁfra‘me? 2 dﬁbéd&e& %f‘l%iﬂ_”ﬁr?d

to FIG 3, he recently upda #n, only t
val ue of @ TDﬁ@L ivhighi iosicatedie preacwang de ¢l¢f§ﬁﬂvec¢ata ismné duna@m ueriﬂﬁ:@t@em

#n having 4 &%af ' *i*ple' éﬁﬁbz@? of i sg% TP b fr%cnwsgh%rﬁ&ﬁo@r:%or@a&a
to the location o e origina avi ng the nal i zation

"0". Tie cuadetsithiped 2t @f)'ﬁ[ﬂfleﬂnfﬂ REDE5 afd g@@?l‘ﬁﬁéﬁ@@@"@f’t@b@ﬁ‘aﬁn he
enpty are I lag "1", is
FIT1 odw tTPGe et eolAdndtledf nd BidenieiRchiil medbiia |89 “ 00 Lo
control s theWtilsaiot repdedi i wﬁetst@mﬂbﬂsth&rf@ﬂtfﬁ@fm beoa e9TaRUtEhey

are copi egmﬁ)bqn rﬁ%%ﬁﬂ&%dtﬁ‘o@u% GEE@ %@é I &I HedlacPbh Qe e

need to b record the SBM havi ng the
finalizat ||aad:ﬁb!agn¢‘d1um, anpasersBnvany other madium suppc»rhngihn same, 8.9., an

20 opticel 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 progrémmable 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 numetical aperture type unit usable to record dozens of gigabytes of data on the
write-once recording medium.

Exarples 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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30 recorded in a TDVA, is used as the finally recorded SBM In the
met hod wi thout using a finalization flag, when the controller 2
receives a command froma host (not shown) to finalize the wite-once
recordi ng medi um 100, the controller 2 controls the finally recorded
TDDS, the finally recorded SBM and the finally recorded TDFL so that
they are copied and recorded in a DVA. Thereafter, the controller 2
controls the witer/reader 1 so that the entire unoccupi ed area of

when the cBRkYLAT T S aRRORKEERADEE LT SR piEtnfRETgRifing shegfum 10516
o UM 100 g d9es B et far (3o, £kl o Ll e TOAA LS
(11 od wi o RodlR 22 G RfPad 6h RATE 257 a SRES It b b caninblet 267 al of
managenent wﬂ%h%al@\ﬁ: mrﬁdhﬁbileelz 2 Thelmemery3 oserbid ivisialledini the systedi ng

met'hod, in whi ata [ s_10 recorded in predeterm ned units,
t he recérdé@'t@ﬁ?‘éﬁ Qﬁi‘}'@rqofﬁf‘é'l?r?o find defective data. Accordingly,

the control | @fpod re6GAINGStHETRT lfplaﬂae:bemersraamﬁmg S&fman teyettigd with data
verifies the recorded user da to i fectlv%rezaetta The

cont r ol | er tobgiesaIHESs framphgst i s§o ﬁ M FRIIE. PRITOITE
where the ﬁ'ﬁaﬁi‘éﬁo\ﬁ%éééés?a m@l:daam ngmeemsfslzzqiermmscat enedingihitthe
controller stores the T Landt I g rg} é"?’ collde(iaﬁ
15 predet eﬁﬁﬁar\'@%ﬁl‘éﬁﬁ)ﬁ?ﬂ‘ tie P@@ﬁZbMa a ﬁuci %?18?@3’ fESOYS &d
TDFL and ThLPiHeA th&lJt@M%hé Eebtéi@edémdéta% Wrd et MGRed RRAREH n%aﬁ@ um

100. Waile not required I s under st god th%th he control]er can

be a conmpufdi 23794’@4%@?\63‘?%@?@"#%” the Ryt £2d8 R Sigélﬁﬁaﬂhé iR

encoded on @réd&?ﬁ’é‘fh%rRif @@Habb@eumbmhe)m:m Qstto fHe W-dabbeéco?@ﬁlg um
supporting the same, e.g., an 20 optical dis a wave

carrier watediim d8Gn nﬂ?e SQYE 24 18(8IVES Riprypa ﬂe%ﬁs%r}"tf@'g‘f‘ef%? 'é‘?ﬂi??ﬂ framas

a chip hthr%yEtefnw@ﬁtﬁ‘ouePQs 6AM 890 R0SRNS K piBkuFSPECI B sp/éfdw&@urouer 25
conput er programmable to performthe :nmethod. In additi

under st1od cermEBNAE ﬁT%IPIQELFP 10togend 898 feorp ewEeryIce £3ear 8‘?9 ”Eﬁd‘um 100 or

{o record predetermined data, such as temporary management data, on the
write-once recording medium 100 in order fo perform defect management, according
fo embodiments of the present invention.
Also, when the writs-once recording medium 100 is finalized, in responqe toa
20 “user's command, or when the write-once recording mediurn 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
35 host {not shown). The system coniroller 25 petforms initialization necessary for
reproduction. The pickup 10 projects a laser beam onio the write-once recording
medlum 100, receives a laser beam reflected by the write-once recording mediurm
100, and outputs an optical signal. The RF AMP 23 converts the opical 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 fo the servo 24. The DSP 22 demodulates the modulated data and
outputs data obtained through ECC error correction.  The servo 24 receives the

13



several dozen gigabytes, the witer/reader 1 could include a | ow
wavel ength, high 25 nunerical aperture type unit usable to record
dozens of gigabytes of data on the wite-once recordi ng nedi um
Exanpl es of such units include, but are not |limted to, units using
i ght wavel engths of 405 nm and havi ng nunerical apertures of 0.85,
units conpatible with Blu-ray discs, and/or units conpatible with
Advanced Opti cal Di scs (AOD). 30 Exanples of other wite-once

recording

di agram of ecor ﬁgﬁa'ﬁﬂﬁﬂﬁ%?@% ﬁga ?&8@?‘5"{ us ﬁ%gﬁ F‘ﬂjsst%ﬂg %odﬁml
in FIG 10 frdnh&erwtmnlmqﬁrcﬂlmd%randepmehmtmigthqapakap 46. i Tied BAdA 2d

pi ckup 10 to gy G& recor

medi um 100 5° H@%&?ﬁ%&&gﬁopﬁé # gclﬁ g%%lfﬁé h?%-%#e\%{or&@}hg BAyFeR0 uctrgn,
repr oduci nghapyaaemtmtmlrerlzﬁom {&)nﬁﬁ‘amd fhedickup 1038 réd oatrinfefmaidn 23, a
servo 24 and a syste nt r ol

control Per "?Geﬁﬁ?éyﬁ@ﬁ%}ﬁf??agﬁﬁeﬂgn nd? 54“%8’0?% {hﬁésygégq ﬁ?ﬁq@hﬁ'h% 681 er
25 of dj[ he Gearageltheenfire systeHﬁ)dﬂnﬁgB@amdedwdmgﬁEprﬁmdtrbEf21 re0ﬁ| ves a
recording co cor roma host (not
Chown) Tho- ob St SREorBE Be demetrR s Bl F Yo B Beti
for recor dim@jnuﬁh@cdaaﬁngﬂa Qﬂbﬁ@lh@tﬁ@@w@ pcasénngv@mohhﬁmdmabé s&shved
fromthe PCI F21b sucB &j_%%g tothe recelve%
data, 10 af® trR&ASHGAL Er§3 rﬁé’ SEPIELY ok ’PFI“%i“%PEP,%?%&Srﬁf &
manner .joThegRF AMP 23 converts the data received fromthe DSP 22 into
an RF signal. i C u 10 re ords,the nal recejved fromthe
RF AVP 23 to ‘E’Fﬁe%\ﬁﬁ frr’éﬁaﬁfartmg wgﬁ%ﬁa@sw dig/dptp mpording
rec tel Vrers a s@ﬂ%ﬂﬂmﬂ@@ﬁ@a’iﬁe%éofdﬂig wetMm, @@éﬁrﬂ?g té $ﬁ @hiﬂibﬁ;rﬁérﬁbﬂﬁe prlelsem
controller nd serve-contro stem control | er
25 15 com*réf?’i"(?@%?'?re pitew s ?\Jflﬁeaﬁ Eea%e&'aﬁ'%ﬁrmﬁwﬁfef%méa sofa
recordi ng Imﬁé@ﬁb&%oﬂimg ﬁxerdﬁﬁ@recbdhr@d@mrngleﬁﬁﬁhﬁmm flaguch as

t enporary rrana?errent data, on the wite-oncg rec rdlngi_l medi ym 100 in

order ti§ per tiofh inopPeatioRdldgbaaniic-cace weardng NedUmS MR dNER t he

present i nyggdrimg an&fo?%prw@éiné B@p%iu&@oﬁﬂf@ réc@ﬁﬁrﬁgilaiﬂﬂ dMIslt@%dr@Qd b&
finalized, in response to 20 'user's c

wri t e- once (R WERIPHE rﬁéﬂidm pediurs MR ‘ihﬁé‘ﬁft%éﬁ%%‘jﬁﬂﬂﬁ Bgaiust i ned

finalizati %e@l@ﬂdr'ltb*ti@é‘réc%rcﬁﬁé hﬁtﬁ/b?ﬁépfdd’u@m@)éﬁobﬁfﬂt@@'ﬁé ﬂl’deﬂin035ecordmg
conmands the i ckup to record nan%?errent data (Le,

Do o Totednds RieBeRd, Toiah DIAGAP i FEOTIBE DA Fepsvicisgn.
Upon reRr 0%@5#5@& prisP8raRGor ddta 2dcor@iBe bY eScoanERBItRE RkHeN veiedRad from

the recording medium and ascertaining recording power data, defect management data,

and other data regarding the write-once recording medium.  During initialization, the
recording and/or reproducing apparatus accesses an area containing SBMs {o obtain
information about whether the recordable area of a write-once recording medium

25  contains recorded data, so that the recording power data, the defect management
data, and the other data about the write-once recording medium are found quickly.
The recording 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/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 host (not shown). The systemcontroller 25 perfornms initialization
necessary for reproduction. The pickup 10 projects a | aser beam onto
the wite-once recording nmedi um 100, receives a |aser beamreflected
by the wite-once recordi ng medi um 100, and out puts an optical

signal. The RF AMP 23 converts the optical signal received fromthe

pi ckup 10 into an RF signal, supplies nodul ated data obtained 30 from
the RE signal to the DSP 22, and supplies a servo control signal

obtained fro 2

t he nodul at e:p %xgt%%&gg] %ﬁtq h%@t%gfcaé@@@frﬁﬂiﬂqur oug n@&%@@&&&&ﬁﬁ

corr ect i on.us@hdatadn the d2ta amaéauielsotrheordmgrdata @enessal*yﬁa'rmorényamfédne

RF -AMP 23 an b0 tr em

controller "?g"ag &%gg?’ Vft]lgr cgﬁgﬁéﬁfg‘% 5%19?‘%% iri@'g r?ﬁéerd ?é@%ﬂs

dat a (r]I ecei vednfaﬁemﬁbhd SCDS%éi?trtea:latdﬂeezdmumg ghabhis of mwm}lte-chmkecordgg

repr oduct i system contro | er 25.can i ckup 10 to

Fena out 1 ARSI e Rt ireoRure an e b i B mp ool

\c/i\m ds, t heﬂsat%;ﬁ&h@rﬁmﬁedrbeboﬁﬁlrmglthm&gmd ftﬁ f@r@ﬂlﬁ&dd%rﬁi&’r‘éb@r@ibdﬂ{a ng
ata recor tion od, o V|n

dat a- recor&lpﬁg&ste@ﬁ" n%\”ﬁBM%‘ 'BHE@GF%%GM d%@é@f“ﬂﬁeﬁg to

enmbodi nment semésdrhing Mesenber dTupdkicevr datd éboﬂﬂtﬁebﬁteﬁ-@éiﬁ'rdlﬁ@gtaﬁﬁ the

basi s of the stru% é\re of the recording and/or reproducing apparatus
of FIG tof¥f®8%€SEy¥G: 11 is a flowchart for illustrating a method of

preserviong t Mehed@ha at WRicH eh IABNS Pl befhradused bAd saRRdéERRY YaR%ccording
medi um according to ag%ﬁ%rgodl nt of. the present invention. 'In the

met hod of K4 ¥3° PI4grapyia i 6?CQTW89&§9}§F FRPEeusinaPRRBRARS offtes a

Wi te- once wiisofich RGoRME HBdium nameﬁé@dawalra@ramgIaﬂa}dﬂ@srbmc.ﬁd ag.
15First, ino eratlo(? t he vvrltfglﬁonce recordi ng nedi um i

i nserted i APBATAYSeRY ﬁ?]}ﬁés EReardsd SAlRPRE BIPHIE Wedush aﬂgEng with &

recor di ng, nandidasgniay h@@@m@d a@ﬂ reB@dd bhi9 oNB eI BSFaretthB SurREhdem
When the wite-.once [ecor %Fggd?e@ mis i.hsert ed into the recording

and/ or ' epfSRInG JedhfraisRl .r?@"ém&@n? BEBPIRFHEINGARPaFATHS
ini tiali zegiowEEQ WOhe B4 WwhbieZdt SBMLis bhﬂub@@@mshoag ikt Qin dragigeskici ng

apparatus prepares for da recor di recogni g the inserte

wri t e- once SHEL®T 8N CWQW@?%BC%ﬁgg'E"ﬁFﬁCHG 'T%e@cdraé‘?ﬁ‘gt hie diis-oRR: a,
def ect nmanagREng nidiut, SBM réddid@ing da ot begallydtichivbhe H’éhéeeﬁ%‘ﬁr%ferable
recor di ng md%‘lég%"ﬂ[\:” ngﬁl nitialization, the recording and/o

r epr oduci n§& Hith geRulyaar datads BPAUGRE anhrsegT g f’@fﬁ gearding

i nf or mghi oBn AROHEERIRERESOIHING .—ﬁ@ﬁ@{-{dabl e area of a wite-once
recordi ng rredl um contains recorded so that the recordi ng power

data, the def'BOPETRIARJebhe IeROFANS 2R °f F?@T‘E‘F{”I’?@lg PRRPUHETEIVERE

Wr i t e- once fhARARGH BEmRBAE HBAie Hoetdinalictkk Wit BRcs REBFdHJGeany, Or
r epr-oduci n% apparatuys obtains preparatory data_for data recording

during i ni PitaPYeRihedRalzation FamEIRndcan e G5bilpdly lnsypy by user, Sh%lﬂﬂﬁi’s%t'on

connect ed gommand is typically issued when a predetermined finalization condition is satisfied,

25 for example, when the data area or TDMA is completsly filled with data and,
accoydingly, no more data can be recorded. When the predetermined finalization
condition is satisfied, the recording andfor 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 ihe write-onge recording
medium.



to the recording and/ or reproduci ng apparatus. Thereafter, the
recordi ng and/ or 30 reproduci ng apparatus records data on the
write-once recording nediumin response to a recordi ng conmand
received fromthe host. Data recording on the wite-once
recordi ng medi um not only involves recording user data inthe data
area but also recording data, necessary for tenporary defect
managenent with respect to defects generated in the recorded data, in
a TDVA. In op r&tion 130, ,when the data-rec ﬂing status of the

write-once relGHROREE BEOREding medifangi sorlal & PiRReTydvanagefipfects
SBM #i i nclpyelh ' I t t ardiAg
The new dat B B Aot TN T

i s produced® eRTEPFEEEY BelenmaypgaveveeuATeitabin wsaklindgnd/erprdveing
of updates éﬂpaﬁjﬁﬁ@tri%g%gedo?&oﬂ@??dd&%@afg 592 HrRd-Yhcd %5&913@3@(.”%- To
BM#1 i S t may

toThe time at which an SE 0 be produced and recor vary
accor di g tsgiverae spayatblity psrtiemea TP Seartha 1 BEStoattgvameeo finally recorded

repr oduci ng,, PaHRHU : AN i i i .
inserted i ﬁ?o a r@%brﬁa?'ﬁigfﬁﬁfﬁa?oo#\&régr o&??ﬁ%@%@é@?ﬁgﬂﬁn@cﬁé g%?'gd F’gd
recorded orfeet¢rdedin 2 8\phde oper@tienilfg. nedi um an SBMwith a new bit

map Y be PrACUEEMANY BER AR o SRALAPCARHERG dRSeMbhEANeS

15 recording nediumis ejecte romthe recording and/ or repr

appar at us. rejwdueing apparahus pradusestectingliaatioBBigi andoeooids ¢k saring ivae
time, if a uc .61 ' : during
recor di fg” G SURPRRNGY pred | Mo BE ke IoBEG G Wb Bk thEnaBRR 15 e
cannot be fdaitd in afiidl epddie dHEBMFN, it changrddfem &dbd wilikta bit BN t h
newbit ma j oJ dyr.i {. r.di 20. 0on
the wri o areeomich 8 ERES B8 RERIAT, i SR Ral {8 L Bupry™
and/ or reprilagddi wge-tppaded inghe ratior sext 16 thedbtatini ofihe nataupdafer afr@RMe
host to finalize the wite-once recording-nedium Although the

finalization command can be arbitrarily issued by a user, the
finalization Atmwghe firatitatipndlabliy recsdeidn Wiehnead greedd Ber3Biidilin the

finalizatiaq L1j i s satjsfied, ] when t he data,
el 2 o8 D At e N AR B el R,
dat a can beresnbdindedtion\hdys deserilpedeeletver aifinglttafiomdhd metyiberecomndd iri am
is satisfi e din / Qf, uci ng apparatus may
aut omat | ca%g?/a %’&%&{t\aﬁgﬁ? hg%@eo%(’%%gar e%‘or di ng nmedi um wi t hout
recei vi ng t helnfopeadiicnat@0ote mevardpdditivoah dabrerdrosting, lHosdaienm)ined data is
preferaply, cordi.ng and/ epraducing, apnat 301 nf or me. t
et % ol e B ARR R B8 SR KSR AR B A e
sati sfi ed, exathple, "ffh" is recorded to prevent further SBM recording and prevent additional
_ data from being recorded on the write-once recording mediurn.
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. 1n the method of FIG. 12, preservation of the data recording
status of a write-once recording medium is achieved without using a finalization fiag.
First, in operation 310, the write-once recording medium is inserfed info a
recording and/or reproducing apparaius 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 fo new data recording, an SBM #i including new bit map data



the host inquires of the user about whether to finalize the
write-once recording nmedi um Wite-once recording nedia may
contain a TDVA to properly manage defects. However, re-witable
recordi ng nmedia contain only DMAs, without TDMAs. Hence, a
conpatibility problem may occur when a re-witable recording and/ or
reproduci ng apparatus tries to record or reproduce data on a
write-once recording nedium To 5 solve the conpatibility problem a

{inal | 2at | bRCBPrEvas B es GobanitDbe heh Fa o blhey S etbiuad i

recorded i TpADMA, in operatl on 160. I n operati on 170, in response

to the finalization c th rec i nd/ o roducmg

appar at us pré@ﬁ%‘?t'anggﬁgﬂﬁf %HQW‘ Eﬂg‘“ﬁ@g@ ES EGRNePA a i o
predet er m fh@éhzaﬁ@«acormahe fr'&ﬁfmef’d@)%@iofﬂr%ﬂzé m@ mémc@\ﬁec@rdm@%uw I on
flag, anong data in a_fina gdat hanged fromO to 1

while a’hit %BP%""@“P%W%S%EPP FngA Egghﬁﬁﬁi&a&‘? Bﬁe‘? E“%Wﬁ%ﬂ%’ﬂ thenn
SBM #n 'nC*rBﬂlﬁ(‘&etdb%lédld}ﬁﬂﬁeéé}Hb@m Elpagn" 1" is re-recorded in the

| ocation next to the |location of the final update of SBM #n. .

15A1 t hough a!? pRemiienEPRiomregnt additenst dat rereeling. Predateamisgd setadn

SBI vl #1 1 pcbRfsddR@ETORRCT 'F%?Qxﬁ'ﬁﬁl@dihgﬁmoécuﬁl&ﬁaﬂeﬁ(?ﬁﬂé}m&dﬁ [é‘@ieél with
limted in the enbodi nents of the present invention. descri

above, a fiffvate pepveetadditicmahesia pert belpe mRarded %lhﬂ‘@r‘@'ée'@ﬂﬁ@feopffblﬁg t he
head anga pleghiie Fafise tlRPSEML IRMWehUS mb AnBr SO nd il fdPPBFLAS! 2

recordi ng, predeterm ned ails 20 recorded I n an area next to the

area of t heorsshRadh regordec IRdhe Divi upcx inghzatioagne finalizatien Bsgsmsied, to bﬁf h"
is recor de%cbﬁ:le@t@‘f@ sémﬁ@ﬁﬁau%@w &b .agn@ﬁréwr e‘é%@h viflihd Ona'G

data from recor on the wite-once recordi ng nmedi um
12 is a f| tmerang andpr repr%wstapﬁgraéuwwas afcopreaysk for additionsl daiga
recording n{jelggl ms ?Bgﬁhé"ﬁb&t%f@?ﬁﬁaif%%gwﬂaaﬁéﬂ Wbrﬁ%ﬁ@&hﬁﬁ%tﬁ?es \wt'

anot her e ;;ﬁr esent I nventi on net hod
12, préser peforondain respsdigaiidne B dsAYed witb 9ataotuch anr"fin'ecrdhibe DMA

recordl ng Hﬁﬁéng‘db%C?ﬁﬁhg%fﬁﬂeWc}éf'@“t using a finalization flag.

First, in operation 310 write-once recording mediumis inserted

into a recor dVhilp dergribed indprmosinics WP REUISINGIRedamalt isenstedrters] thahd
data is regﬁrrﬂsﬂoef&aﬁE@rug&awfh%ﬁﬁtafa@%@kh%gmm HBme MM h%’%?é b

330, when e data-recording status of the wite-once recording
medi um chafg@esvdiieble pori®Rsdat a recording, an SBM #i incl uding new bit

map data

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
staius 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. Alsg, the

30 original data recorded in the write-once recording medium, corresponding to the
previous recording status, can be asceriained.

Although a few embodiments of the present invention have been shown and
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that represents the area containing the new data is produced and
recorded in a TDVA. In operation 350, the recording and/ or
reproduci ng apparatus receives a finalization command fromthe host
to finalize the wite-once recording nedium 5In operation 370, a
TDDS and a TDFL that have been finally recorded in the TDVA are
copied and recorded in a DVA. In operation 390, to prevent additional
data recording, predeterm ned data is recorded in the TDVA. For
exanmpl e, the upoccupied area of the T is fil]led with "ffh" to
prevent addesérdrd it deguid bﬁ@rppb%i'ﬁﬁ@‘f b@%%ﬁ“&ﬁd imtheygit that cheeges may be
recordi ng IR B t i | L i :

and the fina dé'?’%Fﬁ‘@ ies cogﬁgné Qﬁ‘dau? 3?'8??@ Erﬁ%tﬁ% m%%%nﬁ éb#’t drHe
final i zat i éyventien, theasapenfivdicttip dginerbiadhe slalias pd dralienuivwlenipr esent
the final SBMrecorded in the TDVA. Even when the recordi ng and/ or
reproduci ng apparatus receives a command for addit.ional 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.'file or if the DVA contains defect managenent

dat a. Whi | e described in terns of a wite-once recordi ng nmedi um

it is understood that the nmethod can be used with rewitable nedia or

where the medi um has wite-once and rewitable portions. Industrial
Apolicabilitv
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As descri bed above, according to the present invention, in a
write-once recording medi um capabl e of preserving a data recording
status of the recording nedium a nethod of preserving the data
recording status of the wite-once recording nmedium 25 and a
recordi ng and/ or reproduci ng apparatus for preserving the data
recording status of the wite-once recording nedium the data
recording status of a finalized wite-once recording nediumis
preserved or nodification of the data recording status of the
finalized recording nediumis prevented. A change in the data
recording status of the finalized recording nediumis easily
ascertained. Also, the 30 original data recorded in the wite-once
recordi ng medi um corresponding to the previous recordi ng status, can
be ascertai ned. Although a few enbodilsd®s of the present invention
have been shown and described, it would be appreciated by those
skiiled in the art t hat changes may be made in this enbodi nent

wi t hout departilng f F‘@Fﬁt?%fﬁquﬁ’é’lnﬁIaéjétad'ﬁﬁf’@ﬁg platus §f 2 fasardingesdiunsn,

t he scope &@mpibihgh is defined in the clainms and their equivalents.

CLAI V5 reserving a data recording status of a
recordi ng nedi u?ﬁor%ﬁr%aﬂ? gnﬁar ?Oéci?ﬁ'a?ﬂ%"dat a on the recordi ng nmedi um
recordi ng temmm@nmwomﬁgﬂmemamtmﬁmdiminiartempd)rermtafmty def ect
nanagenentmgﬁﬁ@mg&é&ggfmgﬁg&gaggngg receiving a command to

finalize the recor fecording the tenporary disc
managenment i nf 6?%Mﬁgcﬁ9qmm%’dd%f'&ﬂge¥‘?ﬁﬁ%@mmefh¥@a of the recording

medi um and recorcr@cmé einf@rdi aist Mah&femeRtih@irhdtion Th 4 B6T6& Witinggenadnea Of
t he tenpor ary area, wherein the recording mediumis

fg@ recordi rr[};beg mare]l%d :
a wite-orft& ¥ %Fﬁ?ﬁﬂg [Ty 2. The nethod of claim 1,
wher ei n t he t empordirgymedniglesadalgénamendeodpizdaea ofthe empomondsiferat i on of

gp; enpor e awar%'géﬁeﬂ%téanw%é@m Rl FedGrahG nedfint € ARARAENce e Gihg hbditmand @
2. The method of claim 1, wherein the temporary disc management
information is a combination of a temporary disc definition structure, a temporary defect
list and a space bit map.

3. A method for reproducing user data from a recording medium comprising
a defect management area and temporary management area, the method comprising:

reproducing disc management information from the defect management area;
and

reproducing the user data using the disc management information,

whersin the disc management information is one which is recorded when the
recording medium s finalized, the disec management information being a copy of
temporary disc management information in the temporary defect management area; and

wherein the temporary defect management area comprises meaningless data
which is recorded in an unoccupied area of the temporary defect management area
when the recording medium s finalized.

4, The method of claim 3, wherein the temporary disc management

information is a combination of a temporary disc definition structure, a temporary defect
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3. A nethod for reproducing user data froma recordi ng nmedi um
conprising a defect managenent area and tenporary nmanagenent area,
the nmet hod conprising: reproducing di sc managenent information from
t he def ect managenent area; and reproducing the user data using the
di sc managenent information, wherein the di sc managenent
information is one which is recorded when the recording nmediumis
finalized, the disc nanagenent information being a copy of tenporary
di sc managenent information in the tenporary defect managenent area;
and wherein the tenporary defect managenent area conprises
meani ngl ess data which is recorded in an unoccupi ed area of the
tenporary defect nanagenent area when the recording nmediumis

finalized. 4. The method of claim3, wherein the tenporary
di sc managiehamnta spakebitatapon is a conbination of a tenporary disc
definition structure, a tenporary defect I|ist and a space bit map.

5. An information recgrding medi um whi ch is reproduced by a .
reproduci ng appar at 8 iNferREtieheserHiag mesiupeekieids eprofigedipy @ epmduengg:

a t enmpor aryppaefiecihe FOHGEHNERECRIG theaRAEInriBBgt enporary disc
managemnent |nfanat|on; a defect nana%e nt area.conEr|5|ng

di sc management® P HPYRHETShMARAIE I MLArPE CURY '&g%ﬁ%‘?’i’rqrﬁ St AP8IIRE"bn
recordi ng inledwaiion;i s finalized, the disc managenent information being
a copy of the tghpy i agﬁgﬁ t.nf Lo | - > rary
def ect rranagerrtéant aE@g?{ada%h%,ﬁ%e{n@%ser @%{é’*sgr”%r“g%n’%éﬁ‘?é“ﬁ%é@%ﬁmg
wher ei n t Hecardsthvhesythe tnérsationfaspadjemmadivaivinalizadpthe sliss masagsmait ess

data whi chinfofmdties 8&iflge cbpy Giihe tBMBEARI Bt rAdRgedbntliligmiasana vy def ect
managenent, area e inf o%aérratl on recording nediumis finalized.

n,th .
6. The inftSTH%rFW%?ePETB?BCﬁeW&” @ df of claim5, wherein the
t enporary di sc anmeergafecare compriningedatzon i s a conbi nati on of a tenporary

g; sc defini ti oguSldht Wrfpordly HEBRM b Yol B8Rk copPliseR AtbaRingRES Gatd! ¢
P which is recorded in an unoccupied area of the temporary defect management area

when the information recording medium is finalized.
8. The information recording medium of claim 8, wherein the temporary disc

management information is a combination of a temporary disc definition structure, a
temporary defect list and a space bit map.

22



