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1 DESCRI PTI ON WRI TE- ONCE- TYPE RECORDI NG MEDI UM
RECORDI NG APPARATUS AND METHOD FOR 5 WRI TE- ONCE- TYPE
RECORDI NG MEDI UM AND REPRODUCI NG APPARATUS AND METHOD
FOR WRI TE- ONCE- TYPE RECORDI NG MEDI UM Techni cal Field
10 The present invention relates to a wite-once-type
recording nedium a recording apparatus for and a
recordi ng method of recording record data onto the
wite-once-type recor dBE§CRIPTIMON and a reproduci ng
apparatus for and a reproduci ng nethod of reproducing
the record data recorded on the wite-once-type 15
recordi ng medi um Background Art As a techni que of

WIRIT VO NCEHEY PE REDCORYING MEDIEM: di ng  and
readi ng of record data on a high-density recording

REEHORMINGCch 20 FBARATIPRI cal diNdD, a nMBEHODII sc, FOR
and a magneto optical disc, there is defect

WRITIGeONQ E- TNaPre] REQORDINEG 81BDE TR atléhes or dusts,
or deterioration (which are collectively referred to

REPRODIECEDIG ) OonARIMERAGUOSdI ng AT um MEPH(OIDbe FOR
recorded or already recorded at the position of the

WHRITE{ONCE €COPieR H CORINEG MEPAUM the recording 25

medi um (which is referred to as a "spare area"). As

descri bed above, by evacuating, to the spare area,

the record data which is possibly 2 inperfectly or
Tdehadopl &ieldy recorded or read because of the defect,

it is possible to inprove the reliability of the

recofiengrapent 6adengiodd relates to a write-once-type recording
medium, a recording apparatus for and a recording method of
recording record data onto the write-once-type recording medium,
and a reproducing apparatus for and a reproducing method of
reproducing the record data recorded on the write-once-type

recording medium.

Background Art

As a technique of improving the reliability of the recording
and reading of record data on a high-density recording medium, such
as an optical disc, a magnetic disc, and a magneto optical disc, there
is defect management. Namely, when there are scratches or dusts,
or deterioration (which are collectively referred to as a "defect") on
the recording medium, data to be recorded or already recorded at the
position of the defect is recorded in another area on the recording
medium (which is referred to as a "spare area"). As d‘escribed above,

by evacuating, to the spare area, the record data which is possibly
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the record data (refer to Japanese Patent Application

Laying Open NO Hei 11-185390). 5 In general, a

defect list is generated to performthe defect

managenent. On the defect list, there are recorded

address information for indicating the position of a

defect on the recording nedium and address

information for indicating a position in the spare
imapesfeCelygor dnce@@laicly Reskle@nr Feddbespase odtha)ddRct, it

which the 10 data to be recorded or already recorded
isapoddibleosiii provaf thbectiefhatityi o tiay acstaidde dMd reading of

general, the defect list is generated when a recording
theedécond daitai tredét zedlopahesa®dtedt Applisatlos0Laying Open

generated when the record data is recorded onto the
NEedbéedilhgl 339 and when the 15 position of a defect

is found by verifying the record data, or the I|ike.

By rdaopdhegalrar épfeedulibndst fenseoeidd tdap@sfothe the defect

defect list is generated or updated every tine the
mposigenomf tOa défeecdeflest Utectlegke VhEN tdw@rdedorddress

data is recorded onto the recording nedium 20 the
indefraatidd $br iindiedBneethd posTiios &f howsfdcieon ater déarding

of the record data onto the recordi ng nmedi um away
mé dowint hen@osddreds dhf@migfioat for Qadikeriakher phaition tike the

defect list is also referred to when the record data
spogeod tted (01g. theec@eling p@sifidi 4 the spRFOAweaY to Fahsch the

makes it possible to surely read both the record data
datectar bledecordedor mbe2dy recordidgt ahedozitlohhsf t1acaefbet is

data recorded in the spare area because of the
evacesende of a defect, on the basis of the defect |ist.

3 The defect list is generally recorded in a specific

ar ealangeherabcohdi dgfemdilist isvgederagethevlod) egt ré@fording

t he generation or updating
medium is initialized or formatted. It is also generated when the
record data is recorded onto the recording medium and when the
position of a defect 1s found by verifying the record data, or the like.
By recording or reproducing the record data, the defect list is
generated or updated every time the position of the defect is
detected.

When the record data is recorded onto the recording medium,
the defect list is referred to. This allows the recording of the record
data onto the recording medium away from the position of a defect.
On the other hand, the defect list i1s also referred to when the record
data recorded on the recording medium is reproduced. This makes
i1t possible to surely read both the record data recorded in a normal

recording area and the record data recorded in the spare area

because of the presence of a defect, on the basis of the defect list.
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of the defect list. The defect list is read fromthe

recordi ng nedium next tinme when the record data

recorded on the recording nmediumis 5 reproduced or

when other record data is reywitten or additionally

recorded. Then the defect list is referred to in a

recordi ng operation by a recording apparatus or in a

reproducti on operation by a reproducing apparatus. 10

Di scIDiseirdefott 1idteRt fone ey detefded iifita ispecefOrd@d 6A the

a specific area on the recording nedium For exanple,
ratolr lin @ 3pedium0 vehicdWMd thblobjbyipef ehtiEtler@itsdtn o¥Sipdating

a blue laser, the defect list is recorded in a
ofptleddbesdti heel aTga ddfelt ahstiis harknahtite feddisd hedium

as a "defect managenent area") 15 reserved in a

nd:@Atin & v A thk IO t2EES1MR A H8 tHieSFecoMding medium is
descri bed above, the defect list is updated when the

ropaodiude ddas avhen! egndedcartl dAW id bR AR Vi8N 8 ARionally
position of the defect is found, or the like. Then,

relcbed 8ef eathdn $he idefOMETIRE ii§ kBFeire difieil8fRebrding operation
managenent area on the recording nedium which is ?he

byobj eeécafdihbe adfpAreeacdihgiand neWrbHuBBoneWetakid® by a
the defect list is updated by the recording and

rep@vliucing a9fparag¢qsd data. Nanely, the defect list in
t he defect managenent area is rewitten every tine the
defect list is wupdated. Such updating of the defect
list by rewiting it can be realized 25 only in case

Dishddsuhreof Eapedtiog nediumis a rewitable-type. In
case that the recording nediumis a so-called

"wr i threodeedtylet (eG@clidgd 4n ABPdiic £1@h eXaMY fecarding
wite-once-type optical disc, it is necessary to use

madniher et beanimel edkhaesbbet updatdwgitabld-gpdafredal disc
list. For exanple, as a nethod of realizing the

usipdat bhge dhséhahdedefeict listtis recorded in a predetermined area

(which is hereinafter referred to as a "defect management area'")

reserved in a lead-in area or lead-out area on the disc.

As described above, the defect list is updated when the record
data is recorded and rewritten and when the position of the defect is
found, or the like. Then, the defect list is overwritten in the defect
management area on the recording medium, which is the object of the
recording and rewriting, every time the defect list is updated by the
recording and rewriting of record data. Namely, the defect list in
the defect management area is rewritten every time the defect list is
updated.

Such updating of the defect list by rewriting it can be realized

only 1n case that the recording medium i1s a rewritable-type. In case

that the recording medium is a so-called “write-once-type recording
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there is such a nmethod that every time the defect |it
is updated, the 5 updated defect list is additionally
recorded into a new unrecorded area on the
write-once-type recording nedium According to this
nmet hod, however, every tine the defect list is
updated, it is necessary to reserve an area to
additionally record therein the updated defect |ist.
mppiieoyerfpr iex aingp lee ce sadter omeepiygdi optitl idisaditaizcre bsyary
many tines the defect list will be updated, and
tor esemm@thar anlvtnod to heatiekeidie npdageneof theerfbar het. For
enough to record the defect |ist by the nunber of
exampse, hn anpethedsof irnabizieg theo upekitizg éhehapdefacnglist,
of the defect list on the wite-once-type recording
thesdiisnsuch ai meathodsdeatyetery ¢arewheadefad linngapafated, the
area (i.e. 15 the defect nmanagenent area) to record
up hefresl nefbet disf et adidstipnaldly ceopatestl ihto tsheret@asenrecorded
where the defect |ist can be rewitten. As a result,
anelacoe the wute-engr-oppemecbedintghmeddtian.st ruct ure of
the wite-once-type recording nediumis different from
t hat Axfcoadingww it habhestthyple hosoorati, pge ne dime thande feletidist is
there is no conpatibility 20 with each other, wth
updafedd itois mecesadingoofreséwyedatma areaotaedldiviortdidy record
recordi ng medium For exanple, if the defect
theapayéhentp daeal defedxijandeMdmovhe 1temdnecesney, to peedict
| ead-in area i s expanded, which causes a different
inr adgenct hhw Ieadyi tiraeeatHretdedeat tlis waill the anpakatieylpeand
recordi ng medi um and the rewitable-type recordi ng 25
regertvamn FEhivsimceusbs datartpatabagéemenbebvernldarige bobhgh to
recordin medi a, which may result in such a problem
record the defest lisg kir the mBimbppafdimest orlnt Apy cases, in order
rewitabl e-type recordi ng nmedi um cannot reproduce the
todaealizn the wpiatingnod- thpedefecdr Hshgomethainvrite-osce-type
therefore an object of the present invention to
repexiingemeglium, it is necessary to reserve a wide range of area (i.e.

the defect management area) to record therein the defect list, as
compared to the case where the defect list can be rewritten.

As a result, there is such a problem that the data structure of
the write-once-type recording medium is different from that of a
rewritable-type recording medium, and thus there is no compatibility
with each other, with regard to the reading of the data recorded on
the recording medium. For example, if the defect management area
18 expanded in the lead-in area, the lead-in area is expanded, which
causes a different range of the lead-in area between the
write-once-type recording medium and the rewritable-type recording
medium. This causes incompatibility between the both recording

media, which may result in such a problem that an existing drive
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write-once-type recording nedi umwhich has a defect
managenent 5 function and has conpatibility with a
rewitabl e-type recording medium a recording
apparatus for and a recording method of recording the
record data onto the wite-once-type recordi ng nedi um
and a reproduci ng apparatus for and a reproducing
nmet hod of reproducing the record data recorded on the
aﬁ?éf@h@"c%f YR@e 1Pcwepndb rt@g@e‘jké’&}rd-mé ahQE udP] &Gnnot
of the present invention can be achi eved by a
réMroldRrc@NaRr Y PL oheHId Wit -%%‘ébugp@ £ o3 Qn ¥irh Bd i @mdat a
area to record therein record data; a confro

| nf orraki QR L8 th&bjlﬁlrcﬁ%ftt%e b REQA IRIRESN to provide: a

information for contrdlling an operation of recording

wiredOddtyheadicBgdife thedfdhavwAHieR: hhbe RIEEP Imanagement

information recording area including a definite

fdRkesl SRA2GEIERLnAS £3b1I9tY SH P éh%@fﬁab@@ft?ﬁﬁl recording

managenent 1 nformation of the data area; a plurality

m@ﬁiufrﬁ”ﬁorr%r:bfr&jﬁ{icﬁ%ﬂﬁmtr RSy t o doAPREA M thod of
record therein the defect managenent information of

recB8d Ags ehah8Ror A9 LR o3ttt WPitePdRECRY)HOREEFGD RS dium;
area in which status information for indicating a

angcar %PHO&&@MQS A p LA ROTHEOBNA £3&h 1Ol ucig method of

plurality of tenporary defect nanagenént areasS is to

rdpgoteePigdedhe The RRAVel 2R et cfdddneoRr agrnt wirfeeBht&type
can be also achieved by a recording apparatus for

rdcBe@H R difgRr d data onto a 25 wite-once-type
recordi ng medium provided with: (i) a data area to

recorfchd ABHGE RLiES HLERE Srdat AL ih¥ e tiBnCOM bRl achieved by a
information recording 6 area to record therein

wiith erdt-t e fQcot@MhE OllddidntNp APAHaHI itRf a r@snl G to
and/or reading in the data area, the control

relcbf @rifRire O rocoerddfig ar@atroLhitfimgatiodetédsiddng area to
def ect managenent area to record

record therein information for controlling an operation of recording
and/or reading in the data area, the control information recording
area including a definite defect management area to record therein
defect management information of the data area; a plurality of
temporary defect management areas to temporarily record therein
the defect management information of the data area; and a status
information recording area in which status information for indicating
a recording status of one portion or each of the plurality of temporary
defect management areas is to be recorded.

The above object of the present invention can be also achieved
by a recording apparatus for recording record data onto a

write-once-type recording medium provided with: (i) a data area to

record therein the record data; (ii) a control information recording
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t herei n defect managenent information of the data
area; (iii) a 5 plurality of tenporary defect
managenent areas to tenporarily record therein the
def ect managenment information of the data area; and
(iv) a status information recording area in which
status information for indicating a recording status
of one portion or each of the plurality of tenporary
atef aot re@nalgeBRé iR @8Srhatich T8y I@areRgng Intdferation of
recordi ng apparatus provided with: a first recordlng
rétRrideteg f ond/oreeadiindg ik hthd @@Rda fed athot@rthsl @ﬁfcﬁ:matmn
area; a nenory device for storing t’herein the defect
rmrdgesantaiinkdidbid anle fanteciydct h@@@agémnd%e@ew‘ Pecord
recordi ng the defect managenent information stored in
thdeinedefectdevitegenkinG aRforongtioh ifetdd udatd taredl; &51) a
tenporary defect nanagenent areas; a status
pIuyiadi thatdfoBe myRa§t 'd@@e&e\ﬁmﬁﬁa%@fné}ﬁtnea[@tzﬂsngot Bemporarily
status information for indicating the recording 7
retodtl Ush edlei Rt ePOE £d ANmAM a@2eke ©f iH T RAHGA! bt Yhe Qfata area;
tenporary defect nanagenent areas ; a third recording
ali@vi(te fOrstateoridifembhbR St AdderdiRgOLFRAI QR GPRRNIAL §htus
by the status information 20 generating device, into
infoemSit fini Soit TH QicABiA S FeREOH T NatahERT BNE rtidlbt RBach of
recordi ng device for recording the defect nanagenent
thenp DAl yosf sérabedaty delféct B M cd8¥Hhe arbAt s tHDe recorded,
definite defect nmanagenent area. The above object of
tHehee puiekiagt appuentudproaidde wltho adhisdvestorddnpydévice for
reproduci ng apparatus for reproducing record data
receedimiedhenrécordr idbeaoinge- thypealdtacardang wROhURy device for
provided with: (i) a data area to 7 record therein
stobhing etloéxbidattdie (tdefecd aBBhagem 10N ok e ti€Pr 8 REcond
area to record therein information for controlling an
reepedaig devife foecodddirdgngnioidefeadinignhBeinttdti®rmation
area, the control information
stored in the memory device, into any one of the plurality of

temporary defect management areas; a status information
generating device for generating the status information for
indicating the recording status of one portion or each of the plurality
of temporary defect management areas ; a third recording device for
recording the status information generated by the status information
generating device, into the status information recording area; and a
fourth recording device for recording the defect management
information stored in the memory device into the definite defect
management area.

The above object of the present invention can be also achieved
by a reproducing apparatus for reproducing record data recorded on a

write-once-type recording medium provided with: (i) a data area to
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recording area including a definite defect managenent

area to record 5 therein defect managenent i nformation

of the data area; (iii) a plurality of tenporary

defect managenment areas to tenporarily record therein

t he defect managenent information of the data area;

and (iv) a status information recording area in which

status information for indicating a recording status
ré&fordnehoRih Oile AecBBENdHfa;1Qi) Hecdt t#od! iy r@htion recording

tenporary defect nanagenent areas is to be recordeg,
atdie thePeeSUL itheréRPILIS M aRTRY I8P koM thBlliRgf 4 SEperation of

readi ng device for reading the status information
ré@adiagdand/orhee £dideusn | {HOIMREI QP a,l EEOT Dol B8R r iRl tion

area recogni zi ng device for recognizing one tenporary
rélefrdth g raaderbedids 8ald fin i ddtebhen 4184 86Hh SMMNAGS BN e cord

15 infornmation recorded at last in tine i s recorded,

tigretihe dbAsdtS nPdn 4 BEm eHital Hforndd bRRLIOthd @&t LYo ldd€ (iii) a
first reading device; a second reading device for

phaadityg dfhee figforaly TARISGMERE nhBERJTRE | AR e g8r g@ﬂléjd}arily
the one tenporary defect managenent area recogni zed by

rddoed atRAeih AHRIAE Fd A ImBRMI e o B §in o rneRFiBAUSF P PEMIACEYrea;
for reproducing the 20 record data recorded in the

ald!t &vr ea, situkhenbéshatRin t RISt arBBN3GeWRich status
informati on read by the second readi ng device. The

indbpme toh €6 ir0dichbih PhOERBE iAWY 8 i Nof8e B8l iPor each of
achieved by a first conputer program of instructions

tHeOp 1 ix@i 2iyob §/ t AAB BN 1 A ee c tPRAN ABRENn T ASEAYEE 852 recorded,
execut able by a conputer to make the 25 conputer

thieupep Fauda gt App abomes §e80IddB v RACOr Girde 2RRRA B MSviek for
the present invention (including its various

reasiiegt he sSatdbendbpmetobh 6Glcofded ey RhESEMHtUsNVERrhPition
can be al so achi eved by a second conputer program of

reicosdinict hows fal Angi Rdaogertbntyi dgvicea FoPIraed@lizing one
i nstructions executable by a conputer to make the
temporary defect management area in which the defect management
information recorded at last in time is recorded, on the basis of the
status information read by the first reading device; a second reading
device for reading the defect management information recorded in
the one temporary defect management area recognized by the area
recognizing device; and a reproducing device for reproducing the
record data recorded in the data area, on the basis of the defect
management information read by the second reading device.
The above object of the present invention can be also achieved -
by a first computer program of instructions for tangibly embodying a
program of instructions executable by a computer to make the

computer function as the above-described recording apparatus of the

present invention (including its various aspects).
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conputer function as the above-described reproducing
apparatus of 5 the present invention (including its

vari ous aspects). The above object of the present

I nvention can be al so achievgd by a first conputer
program product in a conputer-readable nedium for
tangi bl y enbodyi ng a program of instructions

executable by a conputer to nake the conputer

functThe s viehebjplo\vE-tHessFdeed LY en et dhRdh ARPA abHfeved
of the present invention (including its various
bpspesiond cdig 12ee\a oghharbf ohs e tRN@s I td i iedbodying
can be al so achieved by a second conputer program

appeskicimi 6f dneeripetiehs I &ataithdle Medi anddmput@ndiobhyake the

enbodyi ng a program of instructions executable 15 by a

corappy erfune timk est flge cdpRet @sdribed i @pradui®s apparatus of
above-descri bed reproduci ng apparatus of the present

thenpeasdonit vawtivdi GchidngaitkOterioas Replesls). Accor di ng
to the first or second conputer program product of

the priesembovenyigett 0f theerdsea@riaviea tARPasAtS allo hfRieved
reproduci ng 20 apparatus of the present invention

bylestirshedmpitee mzrae ¥badcednr£eabMBly- Fe@HH1¥ mBYium

| oadi ng the conputer program product froma recording

fore e nglor e sibdyigst Aep thesf RheBMATI P kEcutdHE by a
as a ROM a CO-ROM a D a hard di sk or the

cdrhfs@ted N0 thhke €RBPEEMAPuter RnAOYA! Q3dtNE ABeve-described
conmput er program product, which 25 nmay be a carrier

ravay@ing ippdeucosPyherpMsand HOMEANI6EEheMudiag &8 various
More specifically, the first or second conputer

agpeagsBm product may 9 be provided with conputer
readabl e codes (or conputer readable conmands) to
make The aborpuwilgect of thagireeBndsinvbaticdcoidibdalso achieved

apparatus or the reproduci ng apparatus of the present
by nves¢¢od computer program product in a computer-readable
medium for tangibly embodying a program of instructions executable
by a computer to make the computer function as the above-described
reproducing apparatus of the present invention (including its various
aspects).

According to the first or second computer program product of
the present invention, the recording apparatus or the reproducing
apparatus of the present invention described above can be embodied
relatively readily, by loading the computer program product from a
recording medium for storing the computer program product, such as
a ROM, a CD-ROM, a DVD-ROM, a hard disk or the like, into the
computer, or by downloading the computer program product, which

may be a carrier wave, into the computer via a communication device.

More specifically, the first or second computer program product may
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descri bed above. 5 The above object of the present

i nvention can be al so achieved by a recording nethod
of recording record data onto a wite-once-type
recordi ng medium provided wigh: (i) a data area to
record therein the record data; (ii) a contro
information recording area to record therein
information for controlling an operation of recording

bangfPsidéd waeH A@md %tEPeré%?deﬁ)l%r 88del h@)rcg Qiter readable
i nformation recordlng area 1ncluding a de

colahaot dSFRBISHERE @h@acél‘hpﬁ?ﬁ%&”%t P@ﬁ@ﬂﬁndﬁf e‘ihe recording
managenent information of 'the data area; (ili)

appaFadud broﬁhetﬁm‘?fdafdngeﬁtﬁ?hrﬁﬁi‘@gﬁ”@ﬂé ﬁ‘f&%%tt Pnvention

tenporarily record therern he defect managenent
désthobo@labereof the data area; and (iv) a status 15
i nformati on recording area in which status information

for iTkd aabivBDbhjdct 89@Bg'ﬂ1%s§h@t1ﬁ§eﬁft109i"§aﬂq{ AR Qéhleved
each of the plurality of tenporary defect nmanagenent

byaﬁqfé%otélﬁf@nb@bl{ﬂ@f P&%rd‘iﬂ&g%%?& Aakg JRbNOG rite- gnee- type

provided with: a first recofding process of recording

rdcdediBe N adidah & rovid &d ighdaha, ah8diaadef Fé-‘(,tor%l therein the

managenent information generating 20 process

reéd9per aktAY @) YPdhitRel tikGoFehefdn "PRIATES area to record
i nformati on; a second recording process of recording

tHeI}@n‘iifih?@fmaﬁﬁﬁﬁ@@ﬁ%ﬁhtfdﬂﬁfg‘@ﬂ 8PeHiEBhai ek Qrding and/or
updated in the defect managenent i nformation

re@@R8EAth Nch P DARS Hreh N1i% ARY N@RS] qﬁfdﬂiﬁam%uac@béfdin%f area
tenporary def ect rranagerrent areas; a status

inlchi @RI d&flﬁﬁi@e&@k‘c@gnﬂﬁﬁgﬁﬁferﬁf aBeNes Q“éb@ﬂi 'i:ﬁ@reln defect
status information for indicating the recording

mahagum it oFoppidtion of feehdatat AeedD (ibunaljlyadity of
tenporary defect nanagenent areas; a third recording

tePi 0SS abfdEC el thigehbetSaPdALS th nifeﬁﬁﬁﬁiétﬂ@y gekerat fkrein
in the status information generating process, into
thiehde fat B inuen 4 fié Aleitinddrmation of the data area; and (iv) a status
information recording area in which status information for indicating
a recording status of one portion or each of the plurality of temporary
defect management areas is to be recorded, the recording method
provided with: a first recording process of recording the record data
into the data area; a defect management information generating
process of generating or wupdating the defect management
information; a second recording process of recording the defect
management information generated or updated in the defect
management information generating process, into any one of the
plurality of temporary defect management areas; a status

information generating process of generating the status information

for indicating the recording status of one portion or each of the
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recording area; a finalizing process of finalizing the

write-once-type 5 recording nedium and a fourth

recordi ng process of recording the defect managenent

information generated or updgted in the defect

managenent information generating process, into the

definite defect managenent area, if finalizing is

performed in the finalizing process. The above obj ect

K_f IPVent kevedh; :
R i i e g e
pRiteds I b QnQRaE P SLARED LRI ABdLUTL REAMedeth WheNstatus

(1) a data area™to record therein the recor at a;

inlfbkh a1 &P NI e iR {108 ?%Iio%@sé,ec‘?ﬁfg NGHed §2ath ' SfiPhation

therein information for controlling an operation o

rdc@¢ a0k NG cand 8h18A0ENgrddd 55T ﬂﬁb@iz@ﬁ@%h&é ?ﬁﬁlghﬁ@ltype

information 15 recording area i ncluding a

r 8k 86l s RBANSHAE M ATLTohPLE §68hFdidd) &s'b&?sdsff%tcording the

managenent information of the data area; (1il1) a

dd¥elt %hhﬁﬁ@/ﬁlé&%&qﬁaﬂgheg%%«é%fﬂzg? ml%@e{i%ﬂs ih &he defect

t enpor ar i recor erern nagenen

mhﬁ;a%reﬁ?éﬁpfhﬁfrlﬂmOﬂaé@l@ra%%g \kpﬁpgﬁéé,vﬁntﬁ &tfg&é‘ﬁnite defect

information recording area In stat us

mhﬂfa%!éﬁ?éﬂtpﬂréélrifif?h%{iﬁietié‘p ?% ggflf‘otcrgag@ R et HA1i9% eg ng'tocess.

portion or each o t enporary

nmanage{Enh ok ¢d3eéSot 6h ?)ir'éggﬁf {8 dentiohecd £ BOdUs! ieved

met hod provided with: a nalize detecting process o
by @l 86H o RSt BRIt 1D BOLrehREdWeld £ 1R06F L¥RG e Yn a

nmediumis already finalized;, a first readi ng process

wBiite FARH-BEpd e cordBG X BRAgRRAL Wi RY I PRata area to

recorded 1'n the definite defect managenent area and

re@br & 1tderdh (R deEQM IMAAIENEDcon? Lol TR MaiiBhOréeokling
menory device, if the wite-once-type recordi ng nmedi um

ares 8brQRG¥d fhddlihzedfordn $86aANEHY RBALNAIRIPGES DpRhration of
readi ng the status information recorded in the status
recbf @mPtanof aeaddhBlirtBa, dhta td¥®a, the control information
recording area including a definite defect management area to record
therein defect management information of the data area; (iii) a
plurality of temporary defect management areas to temporarily
record therein the defect management information of the data area;
and (iv) a status information recording area in which status
information for indicating a recording status of one portion or each of
the plurality of temporary defect management areas is to be recorded,
the reproducing method provided with: a finalize detecting process of
detecting whether or not the write-once-type recording medium is
already finalized; a first reading process of reading the defect

management information recorded in the definite defect management

area and of storing the defect management information into a
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wite-once-type recording nediumis not yet finalized,
an area 5 recogni zi ng process of specifying one
tenporary defect nanagenent area in which the defect
managenent information recorded at last in tineis
recorded, on the basis of the status information read
inthe first reading process; a third readi ng process
of reading the defect nmanagenent information recorded

meb1e dRcd PR ridef Sifde -1Pp BRAGEIRIY ¥ & 1s already
recogni zed in the area recogni zi ng process; an

fihaPiZRdy G B8cdiPe68881 105 p&asé@éiuf &@adfﬁgethsfs%gugélg&rmamon
recorded in the data area, the basis of the defec

rdtvrdgdment | deor BB {180 rlﬁﬁgrrhﬁtldlpertebbf&ji geagt'rgg 1f the
process. These functions and ot her advantages of the

wRItRSefke itP¥ENkb Y dik3 %bhlm 3RPRLENYof r BMANRd; an area
foll owi ng descriptions of enbodi nents”and exanp es.

re@o‘gﬁﬁz%%&b@éés"ﬂf% epﬁ?%ngnt o#:@np;%g?x\ﬁl tﬁé?'ﬁ&ﬂ%g&ﬁent

di agr amshow ng an e- once-

areC ol I hnEH Heyad: ﬁnﬁ%a@e@ﬁ@ﬁf 1ﬁfb\{'ﬁ{‘5ﬂ18ﬁ re’f:'ogﬂﬁa dtslast in

an expl anatory di agram showi ng a status In

tifl£e8 reboffd EChn "ARABSEERN b 't‘ﬂfeoéﬁﬁh'SQQfP§n{13%99ﬁ %%dofh the

the wite- once type recording nediumo e presen

fitdW e84 A proess 4 StIARdexP gt ﬁga%ig agf Qﬁha'ﬁ? ﬂm Befect

status in which 25 four pieces © ect rranag

mh&fa@e@@éﬁﬂmrﬁbﬁn{a%‘i’@xﬁ dedc A ddein WHd %&@C%h&%‘f?r defect
recordi ng nmedi um of the present 1nvention C¥

mbHa@R et anakh Q@éo?h%@f{hsﬂ]@/\’awa 3eebfh S nlNpWUeRh; and a
ei ght pieces of defect nmanagenent information are

refp@6diudellz Qrochss oM idEroNEEnE YRR FEEATidadaBlicsaualin the
the present invention; FIG Is a block diagram
d S8R0 éh fché&ias@ﬁ’@@@h@ﬁiﬁfe@f mdanagement information read in
the third reading process.
These functions and other advantages of the present invention

will be apparent from the following descriptions of embodiments and

examples.

Brief Description of Drawings

FIG. 1 is an explanatory diagram showing an embodiment of a
write-once-type recording medium of the present invention;

FIG. 2 is an explanatory diagram showing a status in which
one piece of defect management information is recorded on the
write-once-type recording medium of the present invention;

FIG. 3 is an explanatory diagram showing a status in which
four pieces of defect management information are recorded on the

write-once-type recording medium of the present invention;
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5 recordi ng apparatus of the present invention; FIG 6
is a block diagram showi ng a second enbodi nent of the
recordi ng apparatus of the present invention;, FIG 7
is a block diagram show ng a,first enbodi nent of a
reproduci ng apparatus of thé present invention; 10
FIG 8 is a block diagramshowi ng a second enbodi nent
of the reproducing apparatus of the present

I nvergricpny 1':I e &ﬂl%n%t@k?%a%&‘@ﬂf %ﬁb%’]ﬂg‘ E%J;ﬁt{lbrﬁlt which

exanpl e of the wite-once-type recor

eﬂgﬁe P88 8 Hf dé‘fé%'ﬂtmgﬂag%h@fnthnf&fgaﬁloﬁcgréj'1%%59&%(:1 on the
anpl-e

Show ng a second ex wWite-once-

Wfﬁeqméwyﬁ@%mo%gt&%a@ﬁﬁﬁsmhb rﬁ&%@bh@finvgh@ nl,l s

an expl anat ory di agram show ng an ‘exanpl & o
def e‘FIGmBaﬂ;eﬁeEIodH”fd‘iﬁgPﬁl'noﬁhOW1§§_p%2ﬁk$t Fnbo 1ment of a

expl anat ory di agram show ng an ex def ect

rekbﬁdlmgzgpﬁhﬁat@of%h@rbl@éféln@riﬁtvghhﬂ agram showi ng a

first exanple of status information; FIG 14 is an

expl F1at of ¥s Q'lﬂ%ﬁ'ﬂl%%?&h[‘tgha‘rﬁhété@eécfhd"@h%‘od1fn? t of the

pi eces of defect managenmen ormati on are recor

re@é‘rtﬁ%g Qﬁgh9§{;us§b§‘€he%§ce§b@t 1ﬁ5eh§1 expl anat ory
di agram showi ng a second exanpl e ‘the status

i nf opmet i enig §3b1d%:|kGd e%xﬁ Qﬁg gaﬁaﬂ%ﬁ/ cHBM@Rnt of a

showing a third exarrp tus 1 nformtion;

iRy e st 0 = S
are Feeorgleda YlobkRRliagram showing a second embodiment of the

reproducing apparatus of the present invention;

FIG. 9 is a block diagram showing a first example of the
write-once-type recording medium of the present invention;

FIG. 10 is a block diagram showing a second example of the
write-once-type recording medium of the present invention;

FIG. 11 is an explanatory diagram showing an example of the
defect management information;

FIG. 12 i1s an explanatory diagram showing an example of a
defect list;

FIG. 13 1s an explanatory diagram showing a first example of
status information;

FIG. 14 is an explanatory diagram showing a status in which
four pieces of defect management information are recorded on an
optical disc;

FIG. 15 is an explanatory diagram showing a second example

of the status information;
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5 optical disc; FIG 18 is an explanatory di agram
showing a fourth exanple of the status information;
FIG 19 is an explanatory diagram showing a status in
whi ch four pieces of defect,managenent information
are recorded on the 10 optical disc; FIG 20 is a

bl ock di agram showi ng a recording / reproducing
apparatus, which has functions of the recording

apparats1 @R a_tﬂﬂ@xpraexpe(&gfdi%%ra%f@gg%glﬁggér th{¥&] example of

present invention;” FIG Isa 0 am show n

tHehgt ShiUGiHE g Qo disc 15 drive; FIG 22 is a block
di agram showi ng the structure of a backend; FIG 23

i's aHlewWeNasts sRAM A8t ds H%%fuat’;ljn %:?Jé{rir% aioéstaté:t&% in which

recording / reproduci ng appara

folil OPERAL! o5 11RO rh X8 FEHRNY ﬁgfow%@%%i ég% iqgcgﬂﬁed 2% the

recordi ng / reproduci ng appar at us;
opfth@chayct showing the finalize processing of the
recording / reproducing apparatus; and FIG 26 is a

recordihg ] Fom CAna G e SpLEn JARERE g th b Rmple

of @M ¥iNUsQHrob MG thgyent i on 14 The enbodi ments of the
present invention wll be explained wwth reference to

the graw 1gss bl expadhLlory &g{g&%}hmwnﬁfg a status.in ngich

Wite-once-type Recording”Medi odi nent of t
foWk | pRcEHCSF HYPEct BEATLLY o MBAiBY Bfation are recorded on the
optical disc;

FIG. 20 is a block diagram showing a recording / reproducing

apparatus, which has functions of the recording apparatus and the

- reproducing apparatus of the present invention;

FIG. 21 is a block diagram showing the structure of a disc
drive;

FIG. 22 is a block diagram showing the structure of a backend;

FIG. 23 is a flowchart showing the initial setting of the
recording / reproducing apparatus;

F1G. 24 is a flowchart showing the recording processing of the
recording / reproducing apparatus;

FIG. 25 1s a flowchart showing the finalize processing of the
recording / reproducing apparatus; and

FIG. 26 1s a flowchart showing the reproduction processing of

the recording / reproducing apparatus.

Best Mode for Carrying Out the Invention



10

15

20

25

5 the present invention wll be explained with

reference to the drawi ngs. Incidentally, the draw ngs
used for the explanation of the enbodinents of the
present invention embody congtitutional elenents or

the like of the recording nedium the recording

apparatus, and the reproduci ng apparatus of the

present invention 10 only for the purpose of

expl aPRé Nanbhea kLGRS dfdﬁ@@_ﬂ@@&ﬁ@finvzg%%ohﬁ%@P,bes?iﬁlained

posi tion, connection relationship, an e ltke o

wVEH rOftencestiidBrQR3hg 8 IIFRM Sft@E. the |ike are not
limted to the drawings. FIG 1 shows the recording

(Bihhuai et tQff Writd-bRcONGPol RBEr di8eONMididndedi Um 10 in
t he enbodi ment of the present invention. 5 The

Wi t ex RNeRbbYPe e Cef ctmgmﬁa-aﬂbéqgip% eeéﬁﬁﬁnghﬁf&ﬂum of

recordi ng medium The |eft side of 1 is the inner

thed gﬁfﬁﬁeﬁteﬁhiv@htﬁjrﬁew‘i’ﬂ_ Hehe M 1hi 8 @NGALLY REFIRHRETItBY the
medium and the right side is the outer

Aol . er Bidideht8119et10d dir A& ings e (hePSx S BRSO NI F the
medi um Incidentally, the shape of the .

etbb 8 Em@REE- tofPeLHEC Yrdb 8t MRHVEM Rin 291111#@1#” €8f8titurional
invention is not limted to a disc-shape. The present

elbAMENYS| WY CiEHe PELRPRIA &t OrdBCALE NG dBWR, Ofn Ot PEEording
shapes, such as a card-shaped recordi ng nedi um

apgPH AR adehRr RSO UM ENEp PRraGAN 0 P& haPPd £t PaPention
two-| ayer disc (i.e. a dual ‘or double |layer type

ordiyS€or tMRr pA¥PbLse t S KPIRTHNRI tBBRARGA10fdd e thereof.  The

wite-once-type 25 recordi ng medi um of the present

sHaPLENibONpb SR, ¢drithd @fon TREatiBHERENt a hAMBRIIIRE dfharious
be applied to a recordi ng nmedi um which uses, 15 for

coBitRlteondl ghime ABYBLEhe MikARGBE O DRLitEd todtRNas8wings.
change, the polarization direction of a dielectric

substEEe]l Baakrd itBledrbt@dingOktridtRirki k€. a TWRite-once-type

recording medium 10 is a wite-once-type recording
recording medium 10 in the embodiment of the present invention.
The write-once-type recording medium 10 is a disc-shaped recording
medium. The left side of FIG. 1 is the inner circumferential side of
the write-once-type recording medium, and the right side is the outer
circumferential side of the write-once-type recording medium.
Incidentally, the shape of the write-once-type recording medium of
the present invention is not limited to a disc-shape. The present
invention can be applied to recording media of other shapes, such as
a card-shaped recording medium. Moreover, the present invention
can be applied to a two-layer disc (i.e. a dual or double layer type
disc). Moreover, the recording method of the writeronce-type

recording medium of the present invention is not limited. The

present invention can be applied to a recording medium which uses,
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5 medi um which allows the recording of data or

informati on only once at each position. As shown in

FIG 1, the recording nedium 10 is provided with: a

data area 11; a control infqggmation recording area 12;

a definite defect nmanagenent area 13; a plurality of
tenporary defect 10 nmanagenent areas 14A, 14B, and

14C, and a status information recording area 15. As
foxheywaniple F'l@htl,mh?ﬁe@ﬁfmnhiz?gﬁi@bfoegf)m@ﬁnﬁgﬁﬁﬁé‘é i Gl e, the
13, the status intormation recording area 15, and
pbRIM24HbY BfeR¢ion TANAGEIRM 8¢ @AbLIANAE enkaﬁrtﬂi‘ﬁd l1ght or
control information recording area 15 12.
theMx@r ary defect managenent area 14B is pl aced bet ween
the control information recording area 12 and the data

area fHe Ffd@rdif %a&mﬂefmtlsWaWi‘i%anéé%? 44GelSrding
pl aced on the outer circunferential side of ﬁe dat a

mdeaml whikRCA RN ve EXCHRL 61héﬁta tobei 8 f init! onl once
def ect managenent area 13 is placed in the control 2%

at BAOh PRJeifBnl ecording area 12, there is no limtation
on the arrangement of these areas. For exanple, the

st at Uss BRO@MTRY FIG. 1,890 £ddd 496 83 ddi Y1 P8 BhesRidd with:
out of the control information fecording area 12, and

a tdiral QFPOI BN Ya dfiRehb] TRAGORHEINN 266X Jide aPBY BB a definite
pl aced out of the control information recording area

dédfdct 25 ABYBYRentDYa@d angi ng tHIRSQ1AKCASE afemPOWAry Ndefect
FIG 1, it is possible to obtain an advantageous

m%fnfa%‘é&nelﬂ”ai'e&@VQ@%@SJQQW &ﬁae@hcw dhdbg d6itudessidReftion
|ater. The data area 11 is intended to record therein

recbedidgeeees 137ata”. The record data is data which is
mai nly the object of reproduction or execution,

i ncl Ui BBowd @ FIGRJE tHat @sfialdl Qe fldtamanagement area 13,
the status information recording area 15, and the temporary defect
management areca 14A are in the control information recording area
12. The temporary defect management area 14B is placed between
the control information recording area 12 and the data area 11. The
temporary defect management area 14C is placed on the outer
circumferential side of the data area 11. Incidentally, except that
the definite defect management area 13 is placed in the control
information recording area 12, there 1s no limitation on the
arrangement of these areas. For example, the status information
recording area 15 may be placed out of the control information
recording area 12, and the temporary defect management area 14A
may be placed out of the control information recording area 12.
However, by arranging these areas as shown in FIG. 1, it 1s possible

to obtain an advantageous effect. This advantageous effect will be
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5 text data; content data; a conputer progranm or the
like. The control information recording area 12 is
intended to record therein control information. The
control information is to ggntrol an operatlon of
recording / reading in the data area. i ncl udes
information for indicating the attrlbute and type of
the 10 recording nedium information for managi ng the
dd £ e Ngraddress  of the record data, information for
controlling a drive apparatus, information for

per f orie ndh9efeeh TRNAISHESY de &ND E‘Q@oﬂél KRerb t{lf "record

exanpl e. The control information recordi ng area

d#tdvead iy x%rc%f‘doﬂa@al gadg ol e {0 mﬁﬁ?l g?%t]ect of

The definite defect nmanagenent area 13 I'S

rerpﬁ%ﬂ'h@tlérf‘ %rreéﬁe6@ﬁoﬂef1ﬁ%luﬁfﬁ{k39§gé§nﬁrda%feo H%B' %H.ICHB data;

the data area 11 he’ "t emporar'y fect “managenent

tedt &Bstal 4OntdABdA209 a %?h@ef@ ﬁegﬂh oo HEMRRrarily

record therein the d i nformation of

the dgia &ﬁ?ﬁ'oilmfég Ef?oxqe_fcg rdqﬁ?ag%@ml? rl]% ofr{}%tn'd%'a to

is infornati on use efect managenen

re‘é%i‘&cfhé'@?ﬁgg fFol'ﬁlf%? 1J)HV\’SThJ‘%H?]1{5V01 b i GohSis to

def ect, SUC as scratc dust's

co%%&@f'ﬂ%ﬂ&'&tldé]edgggggodfﬁm% s CUAHiIRG TR s deI} It

record data is omthe position o

1n€Fﬁ&§§ irAbr RS SR Bt i Bicat e %ed%ttglfl%?ﬁtge%ﬁﬁ @{(ﬂ@dof the

or already recorded at the position
re@b}&fﬂ?ﬁﬁé’&id’mr 8605 4RH tidH PR eRRLELRL ¢e MHo%EYﬁé address

l'owi ng 17 processing is perfornmed as a part

oft fige d&fcR¢H ARDRAIEHRINM atibeC I8P Bt go s papstixtwenaﬁf)a@atus
def ect upon reproduci ng the record data recorded on

inféYen b efoH FoPOp ARG ink0:deFBEL neadhBanidift,  £6AT E'h@'altlﬁe for

to be origi naI 'y recorded or alreddy recorded at the
exP@8pld ONTRk tBBtrol information recording area 12 is a lead-in
area or a lead-out area, for example.

The definite defect management area 13 is intended to record
therein the defect management information of the data area 11. The
temporary defect management areas 14A, 14B, and 14C are intended
to temporarily record therein the defect management information of
the data area 11.

The defect management information is information used for
the defect management. The defect management is as follows;
namely, if there is a defect, such as scratches, dusts, and
deterioration, in or on the recording medium 10, the record data is
recorded away from the position of the defect. At the same time, the

data to be recorded or already recorded at the position of the defect is

alternatively recorded into a spare area. Moreover, the following
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5 defect, fromthe spare area. A defect list is used
for the defect managenent. On the defect list, there
are recorded: address information for indicating the
position of a defect on the Qecordlng medi um 10; and
address information for in&lcatlng a position (i.e. a
position in the spare area) 10 where the record data
to be recorded or already recorded at the position of

pi&%sgﬁig(?is | Sef ‘ig{éj(?das The ﬁ teGr %@agﬁ#ﬁ JGAnagement:

I nfor ion Tnc es such a ect |ist
PR ST P SRR e g o
r&%ﬁ'ﬁeﬂson 1Re rx%%@f'&i ‘n?eld, gé&@lﬂ?@hﬁ%égrd data to
. at the tine ver| y| ng) reover

bé’r gﬂ?e?llff réc Al ﬁ%raﬁgce'atcﬁz %Eb#d@d‘ A fher ?th%‘ﬁ of the

I dual recor |ng ne Therefore, the d

dm@gg%%%hei n?féepn also differs on the individual

recor t he def ect managenent

i nf OVNB&%Qgt gﬁggrlgt e@efOfod e % 5 ch qﬂaﬁggor | 4m 1@11 the

is recor onto the recordln rum 1 exanp e,

davaep lfﬁethgi‘é 'a?l?'r%@Bi‘ Qdoédarﬁ A o?ﬂieﬁgo#fggf 'ng%&t'lﬁg the

conpl et ed, or e recor ord data

PSR g 15 AT ) 0 oo
1&9%%@?(#9?01" m&%@%%?%ﬁfy El% tahgogﬁﬂ%ﬁ PHQUZ Hrfre area)

e recordin

whePOEIRY 'r‘%ér@réaﬂ{ tt%nbbefrécoﬂféda oge‘éﬁre%&évg rebbFACE at the

during the use of the recordi ng nedi um Thus, the

péisiRst sRNERE RN LT A MREd A eldS Up?ﬁbeddtﬁ\éﬁfyrﬁéﬁﬁgement
there is a chance to performthe recording or

1nrf8ﬂh9@i63ﬂ i Q81 Wl dsNs udiP aP@&lect 9idthe recordi ng medi um 10.
For exanple, at the tine of the additional or

t)SSt THd RiefeBf Ghahagefle 1 Enf@Rh QMG iObM iR tE@SRAEN the
recording medium 10 is initialized or when the record data 1s
recorded onto the recording medium 10 (e.g. at the time of verifying).
Moreover, the presence of a defect and its position differ on the
individual recording media. Therefore, the defect management
information also differs on the individual recording media. Thus,
the defect management information generated for the recording
medium 10 is recorded onto the recording medium 10. For example,
when the initialization of the recording medium 10 is completed, or
when the recording of the record data is completed, the defect
management information is recorded onto the recording medium 10.
The defect changes or increases, along with the continuous use

of the recording medium 10. For example, fingerprints are often left

on a recording surface during the use of the recording medium.
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5 the recordi ng nedium 10, the defect managenent
informati on recorded on the recording nmedium 10 is
read, and the address information of a new defect or
the like is appended to the1 efect list included in
t he defect managenent information. The defect
managenent information updated in this manner is
recorded again 10 onto the recordi ng nmedi um 10 when

This, andi g ' OB ek d i
18, DA goone) RPN 8n L B SPUGRARR vy sime

theehi M te defedd torpRgAIRAt 11 elaec@dhyg%tcffggggaﬁleﬁ%y with

def ect nmanagenent areas 14A, 14B, an

re;é BEPRo ithel by HIGY ndd i 8h!10.hersl @3Sl Plef &A1

erein the defect 15 managenent i nformation. Ho

adctl@ibrﬁileoldbf)gﬁc%‘%t L@c&ﬂﬂ@hgt(n‘ethéj%#m&@ct?@ﬁ Selth rdaspect to

managenment area 13 | ea to definitely recor

time of the
wever,

IS an a

tHehefeRbRaide def Eiim nﬁ'@?g%ﬁgmdeifgétorfﬁ%tﬂ.ﬁ%mwf | {gnitfg%ation

tenporary ~defect managenent areas 14A, 14B, an

re@bPdAd €88 tRe! PORARAL! Yne dRGRT dot RET &Y ¢ Iﬁgf(fjtec&%maddress

managenent | nformation. 20 |If the updating

in¥6fR86ti SRBRAGEABRL ?EMCQrJIHEE(QTiRGSiS %?)%@%td%ﬁm;dque Hefect list

schedul ed, the defect managenent i1 nformation I

int B dedn i he a&‘é’fe@ﬂen?efxn55§mte3ﬂ§€2i%§5¥r de{HEY  The defect

managenent areas 14A, 14B,; an e case where

mhﬁﬁgb‘ﬁﬁﬁ{ﬂ ﬂggo‘}&nﬁﬂﬁndﬁf) &%ed qﬁnﬁﬁ%”ﬁﬁnﬂé}f 2] ?@Eéﬂfé&i Elr%ain

predetermned IS a case ere the 25 recording nedi

onk8 e PeEofdind hiRGun A0 RHPt8e 4dditienaPFALd N8  or the

t he defect managenent information is not 19 necesSary

reProf@ttiBASH & Bplé el 96t eKlapipnragenent information is
recorded into tﬁe definite defect management area 13.

The gasdes¥¥iBed hPSvaIPERE | iRftet HEfREl BGh ITRBRGSIBREA 13

information is not necessary or not possible is a
anGBfige VORI ke dEeet h N FBRIHT shQ alsS14A, 14B, and 14C have
in common in that they are all the areas to record therein the defect
management information. However, they are different in that the
definite defect management area 13 i1s an area to definitely record

therein the defect management information, while the temporary

defect management areas 144, 14B, and 14C are areas to temporarily

record therein the defect management information.

If the updating of the defect management information is
predetermined or scheduled, the defect management information is
recorded into any one of the temporary defect management areas 14A,
14B, and 14C. The case where the updating of the defect
management information 1is predetermined 1s a case where the
recording medium 10 is not finalized, for example.

If the updating of the defect management information is not
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5 finalized, for exanple. As shown in FIG 1, the

areal size in total of the tenporary defect

managenent areas 14A, 14B, and 14C is l|arger than that

of the definite defect nmanggenent area 13. Therefore,

it is possible to record miCh defect managenent
information in the tenporary defect 10 nanagenent

areas 14A, 14B, and 14C. By this, it is possible to
nédHs895€ ok NEo D YWHREL RS, 1hEEFe et nld Og%q{{gﬁﬁ information is
manageirent I nformation can %e updat ed. nmely, since
réd&%dégpﬂ{ﬁﬂ rﬂgenﬁgfﬁﬁ%é%éf@c@‘ %E%ﬁgéﬁfﬂ%ﬁ'tﬁeg. 3. . The case
recording medium 1t 1S 1nmpossi to overwite the

whetoridd gfatihe dPUse g‘&?e&efn‘?gﬁ% 395 rmation is not

Information 1s additionally recor into the

nd &Rt A6 ?ggsfm.@qg%%e R eré M&fa%rﬁtglt%%eg?ﬁtﬁﬁgo is

managenent I nformation I s update a resu

fifgfieeh, roRBRAGIPARt information is updated severa
tinmes, a plurality of pieces of defect managenent

| OTARhaR i Bl 11U | #h GBAD ot §HEAAIATRRY R yporary

ef ect managenent area. T In order to I Nncrea

dﬁ@@%aﬁﬁg&%{{xﬁ: Lpads tﬁﬁ&ﬁ?&ﬁ“aﬂ@'ﬁﬁ?@ﬁ%r%@% ﬁgﬁﬁ‘ﬂ kRRt of

can be upd it 1s necessary to increas

tHAUgOB G Qf dEfé'E%Smtaﬁ%tgggl?@nt g?%?clt&”a’ﬁﬁgg(gﬁm@'%bit s Rg?sible to

information can be additionally recor rot

reREFRQRAchidefest Méé@ﬁ%ﬂtq#géﬁﬁggd}? iﬁq,ﬂietﬂe‘?ﬁ@%lt'ﬂy defect

postscript 25 recordrng of ect manage
mhRhGEWRA OBreRY 1847 CAEBNG I8 4@ eRly Thie af il Possible to

tenporary defect nanagenent area. ActCording to

inefdos MRRb, AhMRLCabf SikZfekn diokal 11 (dRGe LR R Yement

def ect rmanagenment areas 14A, 14B, and 14C i1s | arge,

in$@rrhAdfod Eaﬁ%@ﬁ?ﬁ!&%&. to additionally record mich
def ect managenent information, and thus, it is

gg?:icl:\f}élﬁeﬂﬁ L fise et@r AR e furhi M8Sist Rk ritConce-type
recording medium, it is impossible to overwrite the information.
Thus, the defect management information is additionally recorded
into the temporary defect management area every time the defect
management information is updated. As a result, if the defect
management information is updated several times, a plurality of
pieces of defect management information individually remain in the
temporary defect management area. Thus, in order to increase the
number of times that the defect management information can be
updated, it is necessary to increase the number of times that the
defect management information can be additionally recorded. For
that purpose, it 1s necessary to allow the additional or postscript

recording of much defect management information, by increasing the

areal size of the temporary defect management area. According to
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5 managenent i nformation can be updated. Moreover, the
tenporary defect nmanagenent area is divided into the
three tenporary defect managenent areas 14A, 14B, and
14C, and they are distribut g and pl aced on the
recording nmedium 10. By thi's, it is possible to
reserve or ensure the tenporary defect 10 nanagenent
area while the areas to record therein the record data

t}ﬁen%rﬁhgdﬁﬁ@h%mt 'enfa}‘%feﬁ?té&@ %:tdﬁ'l%@'t‘ﬂ%dtegﬂ{ora]ry defect

exanpl e, even i e data are and ec

ma QR PR rb gqgﬂfx NY4R ethd 44 d N&f¢h Bt G0 possible

exl sti ng st andar 'S possi b 0 se Space are

toS G £ %IBP ﬂe*&%r&egéﬂéﬂ %fﬁ@g'ﬂ%%%e%eﬂ ?ﬁ?oﬂhh@i’&ﬂ' and

to be free y 15 use as the te ary de

tH:[Pg‘alQefEePBsﬁfb‘T?Sto ﬂﬁre]a‘ég ?@%MG@I‘ (anﬁltn%’]ttﬁéltytglg;ﬁgfect

nuiber o enpor ary ect’ nanagene
mQ‘ﬁ Woh &t TR m oh*k%:%@en]( the definite defect
nagenent area I's an the tenporary

def Q1o ?‘ﬁ&?&e%@ t(?ﬁ:@%?z#féh?%ég mﬁﬂg. E&Igt‘lgregnig Hhﬁded

nunber eredf i's on ecaus I's enough i

m‘% et}ijeeftﬁQE?"Péf'}ﬁ‘ESf%;&f ddthor 'I%éhrﬁgcor akéaéjefdhzi‘e‘hﬁ and

time o ng can ed into t
f t o i
LA TP OB o 10
Bﬁaﬂﬁge“ﬁnis PRRible 361:dR08 seMEMLRe |i80%enlordry defect
plurality of finite defect nanagenent ar

mRHA¥LHEh E?e%h@ﬁﬁ@%ﬂ@%@@gstﬁere SRy egﬁfﬁﬁi rﬁiord data

nmanagement ormation into the definite defect

aﬂ@@ﬁgeg@ﬁ‘ﬁo@rﬁ‘ﬁo%aﬂ(ﬁ?%rd BRaRLGH Y. { WobCoRimMBE Eoven if
times. By thi It 1s possible to 1 nprove the

th%ﬁ@ﬂgéé;hg?t% %néaﬁ\? th@CO5HH 9 idt8r hARiod %EE@Pdi‘htgfhﬁ?lelz are
genment 1 nformation. Mreover

ddedd die tHef eclstimnagsamatdarieaisl 3ok sibté e thskNspace areas

scattered on the recording medium (e.g. areas allowed to be freely

used), as the temporary defect management areas 14A, 14B, and 14C.

Incidentally, the number of the temporary defect management areas

may be two or more.

On the other hand, the definite defect management area 13 is
smaller than the temporary defect management areas 144, 14B, and
14C, and the number thereof is one. This is because it is enough if
one defect management information which is defined at the time of
finalizing can be recorded into the definite defect management area
13. Incidentally, it may be constructed such that the definite defect
management area is set to be somewhat large, or a plurality of

definite defect management areas are provided, to thereby record the

defined defect management information into the definite defect
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5 the control information recording area 12. By this,
it is possible to provide conpatibility between the
write-once-type recording nedium 10 and a genera
rewitten-type recording nedi,um Nanely, the defect
managenent information is a’kind of contro
information. Therefore, it is desirable to record the
defect 10 managenent information into the area to

m'a 8 b REGSLR drler LN LBk a8 RS [E%tlbé?_ﬁasrhoﬁ t)itrggs. By this,

conttol information reéecording area. _
itdes igaiglel Qo Plg oI HEEHEELsPROAISTE e HeRBrdihd BE1d the

control information recording area. Even in nany

rd AW il bY RRe ' RABEE nlh a JBMIA t WhirsPmat Ry plener al |y
spread, the defect managenent area i1s 15 placed in the

cont @b ré s O TRkl I h B0 &0RY 1A RAge MMItCLA£13 is placed in
according to the enbodi nent, by placing the definite

11t 6htrol RTEHRMRIYN 3665 didg Qrémzconﬂyodﬁig,nip{ Fé%?i‘?)le to

recording area 12, and recording the defined de

prRAAE TR a tiBL REF B Q2 enNf 10 Wﬁ%&f%ﬁfcbmfp% )I,deg:g)‘?fta ng medium

wee
managenent area 13, it IS possible to prov 20

16 QFRRh I RirddrhY rRfIMBEh - tHEe Webd R1iARCR AR M €cor di ng
medi um 10 and the general rewitten-type recording

medi m@q} hihe: ddfeds lﬁa%%igghﬁ%ené qém%%&g{; ishe dat@ of

on the wite-once-type recordi ng medi um 10 using a

et E 1ARR3A AE8S. f OThERS 98NS 3L JMFABTCEs t4RErd the defect
recording nedium 25 The status information recording

manh@&ehven S ih Hregdadnt th et ArehNQ £4dH 3t Bl S in the control
information for indicating the recording status of one

in28rmR@idi ONe Oth€ashtPd]l IR rhRIRER Ak o f@HAE hrRNATE RNt is
areas 14A, 14B, and 14C. By referring to the status

ddditapraticoplaeeorted ddfethem aiaidige h)f Q8RB (®Nthe control
recording area 15, it is possible to quickly specify

inﬁgﬁah{%ﬁﬁ% ?ﬁgoﬁﬁﬁgcirdﬂinaﬂﬁﬁﬁrﬂn IhOF Bwrditehesdesediding
media which are generally spread, the defect management area is
placed in the control information recording area. Therefore,
according to the embodiment, by placing the definite defect
management area 13 in the control information recording area 12,
and recording the defined defect management information into the
definite defect management area 13, it is possible to provide. the
compatibility between the write-once-type recording medium 10 and
the general rewritten-type recording medium. By this, it is possible
to reproduce the data on the write-once-type recording medium 10 by
using a drive apparatus for the general rewritten-type recording
medium.

The status information recording area 15 is intended to record

therein status information for indicating the recording status of one
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5 (i.e. at the latest), out of the defect managenent
information recorded in one portion or all of the
tenporary defect namnagenent areas 14A, 14B, and 14C.
Incidentally, out of the defect nanagenent
i nformati on recorded in one gortion or all of the
plurality of tenporary defect nanagenent areas, the
defect 10 managenent information recorded at |last in
i [ . f t

pOUFEn o CEIE] Bl i ufiorayARLIRE (FRh PRBAIR R s 14 14B.
i mf ti ' - t .

ahd! P4ER % fe?e%ﬁ%gx\ﬁ%% %%%F\?/é (}]gl'fgf!t%%ﬁﬂ%{] reé:gF((ie%%l in the

i nf or mat i anong pieces of
SRSl ROSSOR 80 S48 9500, BIEGFET5 400kl pecity
o I9RR LA 155 O BT 48 e BOFUALS: 1t i time
GHECYi ke AT 00 ARCORRREY hRRaL R pifhation
< BEALASh SRS AL SR g gomment
e [ Rl T TR T

mtqﬁg%%{@{‘& i%rfggxéﬁé;%c{%’ rélc?b'%deﬁnq{ll%%e ’S_Ig)ovlﬁxgﬁ 12%' leﬁ Pf the

tenporary managenent area :
pIEERT & SHOhPULEE T C e flellfel TS "Ehe, lefect

f J
ety YR EIRO L L TIRRSR I CPEeHA o o
w145 QEFRET QY niae ﬂ%rﬂgtﬁ hh%tﬂ%giné&@kus. .
I nformation récordi ng area Bon e recordi ng nmedi um

10, Mbelgsec"aefe%ym%%%%@g@ RIS +i3heR Life ggv;@%é BEfect

| ast defect nanagenent rmation 1's record

mhRGEH AR i A8t 03S IdnBhet PRe Shallsty MO IBHsOBf defect
and only the one d% ect ma agenéﬁt area is

management information recorded on the recording medium 10. In
order to perform the defect management by the recording apparatus
and the reproducing apparatus for the write-once-type recording
medium, it is necessary to search for and read the newest defect
management information, i.e. the last defect management
information, from the recording medium 10. As a method of
searching for the last defect management information, there is a
method of searching all of the temporary defect management areas
14A, 14B, and 14C. However, since the temporary defect
management areas 14A, 14B, and 14C are distributed and placed on
the recording medium 10, it takes time (e.g. a seek time) to search all

of the temporary defect management areas 14A, 14B, and 14C.

Thus, in the embodiment, the status information is recorded into the
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5 searched. This makes it possible to search for the
| ast defect nmanagenent information in an extrenely
short tinme. The specific content of the status
information is not limted 44 it is information which
allows the quick specification of the |last defect
managenent i nformation. However, if the status
information 10 is information having the follow ng
st6 00 dAformbhtich REESI M tRecacls id eRE! YedAdihgemblsum 10,
qui ck specification of the |ast defect managenent
onleNftor{Pdaey. dbES® ¥nahhgbmedRShkak! B tRAhch MEhStaEESdefect
informati on includes information for indicating one

m A BABOFA HELLARa (IHN 38 BB d AT BArddbgnli2e Wi Phé B sis of the
def ect managenent i nformation recoré%d at last in tine

stftu®. infbemladsin daiRClonTRNEHE BN dd¥eet "BlariPerhSnt area is
recorded, out of the defect nmanagenent information -

seheepédled TRiONBaReE! iPHdYsiBld tof skhechPkey alhiet a®f defect
tenporary defect nmanagenent areas. This aspect of the

m $h &k b dritf Qe BiadToh $nrAf @kERAnED; 8Rodt tihksSt aspect”,
herei nafter. 20 Hereinafter, specific exanples in

whi CIThehgpd dsilc dlaftRelt oMBNAIRIRIY il ok M ABbHhAY hék li8Aded if
on the basis of the status information in the first

it aspeeformddioRewarehahlets the gdidle SPdeifidatDMOWfathe last
state in which the defect managenent ‘information is

dedget ol drte h £eRFHGHa CBLO tHBweSee! fH 11 BRthuMn¥drmation
Incidental ly, 25 for conveni ence of explanation, the

is disfirayabnt Hendialcd Heafollowide ceRtA0l it NiPr pBEdiBle to
recording area 12, and the definite defect 24

effigivageyentadizea tise omuitRd. spbiefisReh | 6f XR8P/ RSt defect
shown in FIG 2 to FIG 4 adopt a nmethod in which

mEevegdmiente nfbemadeiact managenment information is
updat ed, the updated defect managenent information is

3d]gi Naanaly, Vitrecdedadblexthdtothbestprayi Gifekm dtecoridetudes
infoime:ifion for indicating one temporary defect management area in
which the defect management information recorded at last in time
(i.e. the last defect management information) is recorded, out of the
defect management information recorded in one portion or all of the
plurality of temporary defect management areas. This aspect of the
status information is referred to as a "first aspect"”, hereinafter.
Hereinafter, specific examples in which the last defect
management information is read on the basis of the status
information in the first aspect will be explained. FIG. 2 to FIG. 4
show a state in which the defect management information 1s
additionally recorded onto the recording medium 10. Incidentally,

for convenience of explanation, the display of the data area 11, the

control information recording area 12, and the definite defect
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5 managenent information, continuously. Moreover, the
specific exanples shown in FIG 2 to FIG 4 adopt a
nmet hod in which the defect managenent information is
firstly recorded into the hgead of the tenporary

def ect managenent area 14A, "and then, recorded into
the tenporary defect nmanagenent area 14B if the
tenporary defect 10 managenent area 14A is filled up,

mh dehefnt 5?85""19%%%9%&’ [ hge & éﬂi?iﬁ:aé)%’ergggﬁcéhown in FIG. 2

managenment area 14C if the temporary

tc{‘ﬁ[‘@rg%”&%pﬁéexﬁgg}#eciiﬁ WhididvEPy tIYRE&R zg?feﬁg%?ag%%ement

e tenporary t managenent” ar eas

in]féfmia%itgﬁ Ld e deldl thar dEi .ﬁgg%&fm‘i‘ﬂaeg‘é%g@g?ﬂw&tion

I nformati on are recorded. own 1 n

is?ﬁm@idlefo%ﬁllyﬂaﬁéfgﬁ@%ﬁt A d¥torgatinan r@-’gvm sl&f&gfcg?&' anpefect

e tenporary defect managenent a 14A, def ec

mARAIG NS iﬂﬁrc])?ﬁ{%bﬂp Iﬂgﬁuﬁ)ﬁ%lyaStNﬂﬁfes‘t}Er the specific

managenent 1 nformation. this case, the Infornmation

eééjﬁplé‘e&jis%hmq&t 09, LLROFAGY A& &t E’gﬁlae&%ﬁnin A hfth the

14A i s recorded into the status 20 1 nfornmati on

ddREPHLNY cBhEM t1 Pn BT ni G ot AL ?ﬁsfl%?&?ﬁtitdeﬂnin@.tgﬁeh?%d of

referring'to the status I nformti I'S possi

tHeCEMBb §r$ & fe %%ﬁéﬁngﬁg ek aM™RAAY ﬁﬁﬂnfh&i,egelébﬁ‘éehninto

whi ch t he 1 ast managenent i nf ornmati on

thgae% efary MeltecOM ¥nh¥e %%%F%ffﬂig 148¢f Eﬁm@i@ﬁé{rargfl eefect

ef ect{ managenent area 1 I's possible to quic

managRatddty ARG resd Lheiliast ufef &5 MQ%H%%%d into the

information 21. It is unnecessary to search

tehOFPON3 W IEEEOh PRRRGEIEN 2 a8 A 4E 2Re 8O pldGry Adefect

shown in FIG 3, if three nore defect nmanagenent
mhaheb iR Ofrd? 1UB 24T ﬁg‘?orﬁ%gebﬂh? dalt® SLOROL@Mmporary

def ect managenent areas 14A and 14B, the defect
deTBPRaRARAEe ¥y MBEAON14A, 14B, and 14C is filled up if three
pieces of defect management information are recérded.

As shown in FIG. 2, if one defect management information 21
is recorded into the temporary defect management area 14A, the
defect management information 21 is the last defect management
information. In this case, the information for indicating the
temporary defect management area 14A is recorded into the status
information recording area 15 as the status information. By
referring to the status information, it is possible to recognize the
temporary defect management area 14A in which the last defect
management information 21 is recorded. Then, only by searching
the temporary defect management area 14A, it is possible to quickly

specify and read the last defect management information 21. It is

unnecessary to search the temporary defect management areas 14B
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5 24 is the | ast defect managenent information. In
this case, the information for indicating the
tenporary defect nanagenent area 14B is recorded into
the status information recokrgi ng area 15 as the
status information. By referring to the status
information, it is possible to recognize the
tenporary defect nmanagenent area 14B in 10 which the
ahdaslt4@ef ect managenent information 24 is recorded.
Then, only by searching the tenporary defect
manageseshowmeainl 4BIGi t 3] sif pdgsebloi® defek! ¥nanagement
speci fy and read the | ast defect managenent
infoforatbdn 082240 124 1 areinrecesdat Viht siay ctembeérary defect
tenporary defect nmanagenent areas 14A and 14C. 15 As
maitewe nénfheead 144 ahdur4Bptlke defest mmnagenent information
information 25 to 28 are recorded into the tenporary
24lekeche NRMagefsit mhfafehéBt alttfoidatiéhe daf €Bis case, the
managenent information 28 is the |ast defect
infBPRGE RN ok NAlidBtingN thentd Ripdrasp edefele manb@ef@éhDhrea
for indicating the tenporary defect managenent area 20
14BGsirecoeded dado ithieos falt@ sSieb v dtié 0 reBd i dih g 86604 diNgs the
area 15 as the status information. By referring to
sthalh@s sirsfoumdthdnr MBy akferinigS toplssidiheut oirfeengitide, it is
the tenporary defect nmanagenment area 14C in which the
pds@sbladed eetognirgehene nipdryad & fort 28 aha geacnitdadea 14B in
Then, only by searching the tenporary defect
whiviagkegnst deéectlsh@naigie i &n @ dnfiossatiba 20igueckided. Then,
speci fy and read the | ast defect managenent
onlpf by neetairo 1128 .thiet td B pupaeE ekdacty ninsganehttdwea 14B, it is
tenporary defect 26 nmanagenent areas 14A and 14B.
pddzikelv en, quicklyaceeceifyt badstratds thaf krgtadieferti mahagement
first state, the status infornmation may be
inifof manbdn 4. hali g dinee desishaowi tg seaonhettie thlar@inaryi tlefect
may be constructed such that the status
management areas 14A and 14C.

As shown in FIG. 4, if four more defect management
information 25 to 28 are recorded into the temporary defect
management areas 14B and 14C, the defect management information
28 is the last defect management information. In this case, the
information for indicating the temporary defect management area
14C is recorded into the status information recording area 15 as the
status information. By referring to the status information, 1t 1s
possible to recognize the temporary defect management area 14C in
which the last defect management information 28 is recorded. Then,
only by searching the temporary defect management area 14C, it is
possible to quickly specify and read the last defect management

information 28. It is unnecessary to search the temporary defect
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5 information includes information for indicating the
presence or absence of an unrecorded area in one
portion or each of the tenporary defect managenent
areas 14A, 14B, and 14C. Herginafter, this aspect of
the status information is rétrerred to as a "second
aspect"”. Hereinafter, specific exanples in which the
| ast defect 10 managenent information is read on the

H%?ﬁ%g%n9£nfQ?e&éqgﬂ§anFﬂiQB"Hti0” in the second aspect

be expl ai ned, w reference to FIG 2 to FIG

4. Wﬁ?@%ﬂé?nﬁ)ﬁce%f td eg??%ﬁifﬁgr%%ﬂngﬁ%%EMe fifrsgtstate,

i nformati on S recor orary defe

I RARETE La Bt w b SISLACBORIEIRN ihe following
oSTEL Nl KPP MOGOTLATHON LB, e,
o BRRRL AR AERAOTPE o Al L, Bonce o
SR 252400 S8 BB Bk ALR PO ot e KDbporany
I4SEE R BE L A ik, Sl o et s
adfIRIdT M LOu RGO AR A AHOTIRLAR. ¢d he 5" HOSHDA S d Q.

ecogni ze the " tenporary managenent area 1

whi ¢ d . t :i.nf [ 21 i
ot ot inl ik, IShBEic TBORASITRNC 10T PRI | 0f 2oL detec
mgﬁfal%_%%nmaﬂ%§ alﬁBﬁa i§4’%§a'fdt {t)ﬁ RASS T st HrAYNEK! Ytatus
specify and read the | ast defect managenent
- ' . [ C h
P P8 P ol et WA SR ST {8 ence to
FRhomiprdl @ 3, if three nore defect nanagenent
information 22 to 24 are recorded into the tenporary

def eqls shown in FIG. 2, if one defect management information 21

status

1s recorded into the temporary defect management area 14A, the
defect management information 21 is the last defeét management
information. In this case, the information for indicating that there
is an unrecorded area in each of the temporary defect management
areas 14A, 14B, and 14C is recorded into the status information
recording area 15 as the status information. If the order of
recording the defect management information into the temporary
defect management areas 144, 14B, and 14C is known in advance, by
referring to the status information, it is possible to recognize the
temporary defect management area 14A in which the last defect
management information 21 is recorded. Then, only by searching
the temporary defect management area 14A, it is possible to quickly

specify and read the last defect management information 21. It is
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5 managenent areas 14A and 14B, the defect managenent
information 24 is the | ast defect nmanagenent
information. In this case, the information for
indicating that there is anﬁinrecorded area in each of
the tenporary defect manageftent areas 14B and 14C is
recorded into the status information recording area
15 as the status 10 information. I|f the order of

Y SR AT TR o

add 14gown in advance, by referrlng to the status
flormatlon it is possible to recognize the

temporary, def el mrRgesEn; Ehide 1iBrel MaMLENtdlf coment

| ast defect managenent |nforma i s recorde

nffi6hat QM YoBY tée%rfrl‘éhéf@ I‘Qc%rtd%ﬁpqliﬁ%l’)y tﬂ%f et%&x&]i)orary defect

rranagerrent ar ea 0Ssi'b

m&ﬂ?gb@elﬁn%e%l%ag?%%& 3313 dﬁ‘f e&éfe@?%gggggwetlht information

rmation I'S unnécessary
24 SR INEHSI A RORLSIRIL, A i By, e
AT A LA A8 LB A A MG o
ST L R N T e —

mJIE(gr t%lﬁdls‘fgfﬁglglﬁfb%g‘léﬂggle lle%o?@i tr?lg?%gel 42{1?21339 ystatus

e tenporary

ingog‘;,gm%gl, 39 the ara&fusfeha;{(g&fgﬁ%%gr%eggeg ?in%aagfe%&ent

atus i nformati on

ingcgﬁﬁéﬂ'oﬂglﬁt,%et}?@ Sﬁipdﬁﬁlggéé%% ﬂl%gggﬁ%&?ﬂ“ ﬁ%{é’ al.tn‘%ﬁ 14B,

tenporary tef eet ran genent area

anjd4 40Si SKERYH 1 ﬂl aﬂ%ﬁ%@f%y%f&ﬁfﬁgf i hd %t{lﬂ?s ??Itl&trlﬂtf‘ation
cog

ormat1 on, I'S pPOSS eto nize

it Isegpg%@?%g?%%gﬁ%genent F%ng%ﬁg%¥%8ﬂ lrjig\ﬂ;&eg?g?gﬁg area 14B
in TR®9ch OfHeY 10¥t defect management information 24 is recorded.
Then, only by searching the temporary defect management area 14B,
it is possible to quickly specify and read the last defect management
information 24. It is unnecessary to search the temporary defect
management areas 14A and 14C.

As shown in FIG. 4, if four more defect management
information 25 to 28 are recorded into the temporary defect
management areas 14B and 14C, the defect management information
28 1s the last defect management information. In this case, the
information for indicating that there i1s an unrecorded area only in
the temporary defect management area 14C is recorded into the

status information recording area 15 as the status information. If

the order of recording the defect management information into the
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5 searching the tenporary defect managenent area 14C,
it is possible to quickly specify and read the | ast
def ect managenent information 28. It is unnecessary
to search the tenporary defggt nanagement areas 14A
and 14B. Incidentally, the specific exanples in FIG 2
to FIG 4 adopt a 10 nethod in which the defect
managenent information is arranged sequentially from

teinieoFead defe dth@ aindide hén€aGBat enpor 248, daf®qUC is known in
managenent area. However, such a nethod nay be adopted

advatce,t b¢ defeeeingaipagheestaiuy onf@irhations &r iangsdible to
sequentially from the tail to the head in each

relco ROz At} e HRIB P br AN AGFHRN In B £Fe mbht | A& dQMIANH Vwhidle the
specific exanples in FIG 2 to FIG 4 adopts a nethod

lak® déteet niARagehrGit IRfdaenlEoh 2H19riRbE®S] S Then, only by
additionally recorded in order of the tenporary

sed@thth g Theagaenpotasy dagedtdthanalddineAnGrd4Cl4E0ML YL hossible
if the status information in the first aspect 1is

tou%aﬂ:kliyt specifiplandaréaé What 1astn@skRes anhinheedad ey Mfd@mation
the order of the 20 tenporary defect nmanagenent areas

28.0 Ieeonthidwisehiy tfdesdgfdrttheMIAPEIERA; deféol WMRdhSFement
Mor eover, the specific exanples in FIG 2 to FIG 4

aradept44 4wt ha®.i n which after one tenporary defect
managenent area is filled up, then the defect

manageaatdyn tall b, ahiees p & fiicSe X LAl e in IFNE®. £he PBEX! 4 adopt a
tenporary defect nmanagenent 25 area. However, if the

métleédisin RFlRichathendefedthendhsigémaspeiformatied, is sueinged
a method nmay be adopted that every time one defect 29

sefmeagenitnt fiomh oth@t head i to ridrorntdeld int bachem@apaiiry defect
defect nmanagenent area to record it thereinis
mahapggetbntt arther dhywedegcsatkly mechsd mhe pbusddpted that
of defect managenent information in the plurality of
theedpfuar yn aied gah e mbnagemanition eidsarranged sequentially from
the tail to the head in each temporary defect management area.
Incidentally, the specific examples in FIG. 2 to FIG. 4 adopts a
method in which the defect management information is additionally
recorded in order of the temporary defect management areas 14A,
14B, and 14C. However, if the status information in the first aspect
is used, 1t is not particularly necessary to determine the order of the
temporary defect management areas to record therein the defect
ménagement information. Moreover, the specific examples in FIG. 2
to FIG. 4 adopt a method in which after one temporary defect
management area is filled up, then the defect management
information is recorded into the next temporary defect management

area. However, if the status information in the first aspect is used,

such a method may be adopted that every time one defect
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5 As descri bed above, according to the recording
medium 10, it is possible to provide the

conpatibility between the wite-once-type recording
nmedi um and the general rewijten-type recording nedium
whil e the defect nmanagenent “i's realized. Moreover, it

is possible to reserve the tenporary defect

managenent areas 14A, 14B, and 14C 10 that are
maALUIHERY B0 B | lis! SrOQHMD € {1 | BELAARE YN defect

nunper tinmes at t he de ect managenent

miaf PR hPNa ﬁ@@ '9@ YRUA L ;s t"l{% gayels éﬁahge@%@ bl!i%reby

to reserve the tenporary def ect managenment ar eas

dl%éﬁetélg}drelc%?d"mé glﬁpﬁlgf%? et %QnEE&éﬁ%t fftbrmation in

I nformati on recor area are mal ntal

t}FeUf)I\!i‘lee[l'?%V 8f tbin o?ra}gt t%e?négeﬂ%h‘ikiﬂég%pem fy the

| ast deféect man gerre or mat | recorded in any

one ofg glfé%ch%%oéﬁ ¥ed§f:@&td1¥{%nﬁgﬁgt§g§eﬁgh?ﬁfgoﬁf'&11um 10, it

14B, and 14C, on t basis o rmati o

is \ﬁ/@gglg&@ tOSP&RAi Qe Ofh VHb b§r A NGB B@tﬁ@&ﬂrmenglr%edbm type

arious aspects of the w'ite-once- type recor

re%ijﬂﬁf'% e d At HEd R'h%sgé‘ﬁefdlv%f tor ttg#)ebﬁec%)fﬂ %'}Egdlum

al ned above IS no i on on

wﬁﬂreaf}gee&@mct ah%%etrﬁé@@ﬁ@waﬂ%gct MB?&%%”‘?E‘ES ﬁbgé‘ﬁ)le to

A, 14B, an However, as s in FIG "1,

I t f
AR5 e it g i 0 01 s 100

tHE@M Pk I PEIFRLH QR 22r] {@&oﬁg?ﬁ%l@%SQn%geaé\@gﬁbﬁﬂml}nber of

since the defect mahagenent Tnformation Is

tidRs G8Rkr ¢hel RERIIALL PRagbindrt FREFRALIBH A dupdated.
into the control information recording area 12,

M@E‘é&#é&ahlt}is gdsstle td résSedRStEARE M Pdialy @éfel:?%?én&@@ment

the tenpdrary defect nmanagenent areas 14A, B,
ar%@ 14| acgsl igdhd he4CORFKQE LREOBABL | RFed e&ﬁ&d'tﬁg control

1n?cr>fnia:f:10n recording area are maintained. Furthermore, it is
possible to quickly specify the last defect management information
recorded in any one of the temporary defect management areas 14A,
14B, and 14C, on the basis of the status information.

(Various Aspects of Write-once-type Recording Medium)

Various aspects of the write-once-type recording medium of
the present invention will be explained. As explained above, there
is no limitation on the arrangement of the temporary defect
management areas 14A, 14B, and 14C. However, as shown in FIG. 1,
it is desirable that at least one of the temporary defect management
areas 14A, 14B, and 14C 1is placed in the control information
recording area 12.

Namely, since the defect management information is a kind of
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5 Moreover, it is desirable that at | east one of the
tenporary defect managenent areas 14A, 14B, and 14C
is placed between the control information recording
area 12 and the data area 1 Nanel y, as descri bed
above, the tenporary defect "nmanagenent areas 14A,
14B, and 14C require a relatively large areal 10
size. Therefore, for exanple, if all of the tenporary

cohef 1Rt t iNRRANENBAL 3 RSdddfabid Bo QBQOMQtaﬁﬁt@lﬁﬁe‘%ontrol
in the control information recording area 12, th

inforifhtihRI1eRoPain Zé AreXPENdo#ilaenangnt Melsol R % r@%tshoa[’ble that
recording area 1 The expansion of the contro

at DEQI@hd @ﬂth@%@wmrﬁr@@eé@n&:@ﬂ&g SmeWEhdas 144, 14B, and
di sadvant age t hat i§ 15 difficult or inpossibie to’

1800 ﬁﬁcteaenpﬂ'i@@bh@fdll fr)fo PRIMESH rbBEr ditfe! 4 Fs LRS- LyPE
recordi ng medium 10 and the general rewitten-type

r ecordioRgov&di #mg @%siﬂﬁ)l@t tiest BaNbadil 0hS of the temporary
di sadvant agedus that the tenporary é%fect managene

d@fe%@sma%ge%t andad 4y §4B0|@:9&d14(‘3 ﬁ?@ﬁh%@{@% the

This i s because the data area 11 I nt ended

cdﬁ%u 6n F19h 1B nt ﬂﬁ:orraszﬂg drdat po a"i‘ﬂjtl'i‘@tdattg 3[1%%10111

therein the control ormation. According to the

embod(HRIH]y, atad eagksARBedOf abh¢etl €MPRE ar ye gl fogﬁi'y defect
managenent ® areas 14A, 14B, and 14C is pl ace et wee

miah e hPhréad Q@'}Ptl-’ﬂgl sgaor4lt ngﬁiﬁﬁal%l@ﬁ'iQeJhFarge areal
data area 11, so that the above-déscribed di sadvantage

sigees "Fﬂere@@r@ccﬂi&% MITERMET if T BEN €of StHW tdMbbahiPNdefect
on the arrangenent of the 31 status information

mha@Geth Sigt HRAs1I4AOWALEN andl NAE tHe $UAL4S in the control
information is a kind of control informati on, it is

indesina3 e rb@oF EeQ dreat12 NtHR EPRlr @Lollcefb)ﬁmblésfpand the
recordi ng area. Moreover, by recording the status

codtkel ﬂﬁ{drﬁﬂaﬂlﬁthcb@dE@Qta&'@h 1f oTHRt 465 K &6ar 6f t¥e control
ineil"(r)reslatlon recording area 12 causes such a disadvantage that it is
difficult or impossible to provide the compatibility between the
write-once-type recording medium 10 and the general rewritten-type
recording medium. On the other hand, it is disadvantageous that
the temporary defect management areas 14A, 14B, and 14C are
placed in the data area 11. This is because the data area 11 is
intended to record therein the record data, and not to record therein
the control information. According to the embodiment, at least one
of the temporary defect management areas 144, 14B, and 14C is
placed between the control information recording area 12 and the
data area 11, so that the above-described disadvantage does not
occutr.

Moreover, there is no limitation on the arrangement of the
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5 is possible to continuously read the status

information with other control information (wthout a

big junp of an optical pickup), and it is possible to

realize quick reading. Thergfore, it is desirable to

pl ace the status information recording area 15 in the

control information recording area 12. 10 (First

Enbodi nent of Recordi ng Apparatus) The first
stﬁf@@cﬂrﬁf@f‘ﬁha@folﬂ E%CB?QPEQ' NS AARAT AW et kﬁnc?rﬂ%{fﬁrbttatus

i nvention w | e explained. FIG 5 shows the first

infMRRgLTRN s %fkftrﬁﬁof gﬁﬁfpdlnﬁlf%[)ﬂl%rt%ﬂr'sitofs H@ﬁr@{[:)i?%%ﬂgecord

i nventi on. recordi ng apparatus 30 shown in

it i 8 tRel &HRrEl E‘ﬂf@?&@ﬁ%huﬁaéo%a&é a&sagr %Bgedrxﬁegﬁfb% R ding

on_toawrlte-once-type_recor !ng rre |um_ _ _
thW dth@u QG es i RE JrEEA I Y cHﬁE’fdl'Ih'fémﬁ%‘Bi’dJF ?Qccﬂ‘dtigll'gi %fe{aa it

a data area to record therein the record data;

is GRuMsiBle ithf QBhLBNs]Y §eQ0tRE &atdst KbemAisol h@{@; %Bher

information for controlling an operation of recor

coRBEH10Mn fHeAGI t1Gh I(W it hEudat Bigaﬁt?%p Bpﬁnc&ﬁ‘éi$91 iptggklé%)’ and it

i nformation recording area 1hcluding a defin fect

is "FYGRTER r@%ﬁtﬂ%é@%irc%c%gdh{@r ?Tﬁe;il@fcﬁ%t {RNAGRIEUDLe to

i'nformation o ata area; (iii) a plurality o

plhESPER AN ¥t&@fsquﬁgﬁ§%.gmn}e§fﬁ§ﬁgt Qreh €MBOrFY | tl.ﬁ/eof control

record therein t ef ect managenent i nformation

infdi8natidheroe@in@dehi ¥2. @ status information
recording area in which 25 status information for

(Fird EAIH Wl nfe 1te6PRALBBA R AIpD a2htRFL Portion or  each
of the plurality of tenporary defect managenent areas.

For $%e G%@IPletabb@EmbREOLE % aPRRIAIHS 3PpaTadlls of the
apparatus for recording the record data onfo the

proione. fescisbed il Bpousgrkan SopLC 1 TS
emfBMing@slt of the recording apparatus of the present invention. A
recording apparatus 30 shown in FIG. 5 is a recording apparatus for
recording record data onto a write-once-type recording medium.
The write-once-type recording medium is provided with: (i) a data
area to record therein the record data; (i1) a control information
recording area to record therein information for controlling an
operation of recording and/or reading in the data area, the control
information recording area including a definite defect management
area to record therein defect management information of the data
area; (iii) a plurality of temporary defect management areas to
temporarily record therein the defect management information of the
data area; and (iv) a status information recording area in which

status information for indicating a recording status of one portion or

each of the plurality of temporary defect management areas. For
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5 wth: a first recording device 31; a nenory device
32; a second recording device 33; a status

i nformati on generating device 34; a third recording
device 35; and a fourth rec%%ding device 36. The first
recordi ng device 31 records the record data into the
data area. |If the recording nediumis an optical disc,
the first 10 recording device 31 can be realized by

o mBPd | ERL x%'cﬁ!f&fa}}]%%tp%“cﬁlsl §?n0| Cé}%{;z?ﬁltll{sngoxt Qgcording

optical pickup,

d r | N
tkfegslégtgf%iﬁ?gnﬁ\@f@ t %bggég‘%ﬂe@fcrﬂ:il% ?é éa%gﬂbr gecordlng
m@gg@ﬁadwg met hod (light, rmagnetism magnet o- opt| cs,

hase- change, polarization direction of a 15
d| el Iy t e,5N I-i .
adopt%gw E}%wsrﬁkiﬁ ?Zgor di ﬁlgé rrlt{gﬁ3 ?h%ﬂé%&&yg){gtu% 'ltgkf?raowded

whé:: aarrﬁtg ﬁtfecco@agxggoa RicePBebey &%%tlwg;ewgvgﬁe 31%ﬁcond

stores ereint ect nanagene or mat

BRI gf( M 32 %ar@t&’ﬁﬁ%?ﬁ%ﬁﬁgt % BeHRURE Y, %1%&9%334, a

or exanpl e e secon I ng device

d : i
CES g A NEFRLCSSonss) Y L EEI a
t
?ﬁgasweco@%*?g??)?%ﬁ{?edggsﬁét‘ﬁ%&%@ 1548 BRI o oo

fa bhEafi rgt tl‘i@%c@ﬁ'ﬂgn%éaquﬁgﬁqs A_Hea?h%‘é}" d15§3 the first

|n ormation generati ng gener

re%??ﬁlﬂ% HEG TR I QM HOMrelal ?ﬁfé&p R Eﬁcﬁ?%ﬂ?ﬁ{lgg S(F(ﬁ'ftlllﬁller

one’ portion or each o ty’o hpor ar

oo RASCENE T 5, SIS 1ol HpiEay, e
spedi 6 Rl d Bhat O QtbEEAG:d BE QAHERELQD Ife%raﬁpg @8I 31 can be
arbitrarily selected, depending on a recording method (light,
magnetism, magneto-optics, phase-change, polarization direction of a
dielectric substance, near-field light, or the like) adopted by the
recording medium. For example, it may be a magnetic head or a
probe.

The memory device 32 stores therein the defect management °
information. The memory device 32 can be realized by a memory
and the like, for example.

The second recording device 33 records the record data stored
in the memory device 32, into one of the plurality of temporary defect
management areas. The specific hardware structure of the second
recording device may be the same as that of the first recording
device.

The status information generating device 34 generates the
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5 one tenporary defect nmanagenent area in which the
def ect managenent information recorded at last in tine
is recorded, out of the defect managenent information
recorded in one portion or | of the plurality of
tenporary defect nmanagenent areas. The generation of
such status information can be realized by
recogni zi ng, 10 when the defect managenent information

sthéus @606 €iad tidH G2 MYIRARIPE theh& R HIR istXt@f of one portion
tenporary defect nmanagenent areas, the recorded

orl EAAI0bARY @@qmlsmdrawiﬁai d@dfe @Nd a@bldeded h D rb A8
recogniti gf}iﬂfreslu t as the Eilﬁjgorrr{?ati or?. ereover,r in

pl ac@qaf oiainspld hehst afathsl RhESRALION GRMRLALINY dekAce 34
device 34 may generate the status information

gantehyels BHe ishh Ol dphfMafioh indth8atd NYfo-Bea RHRTBPGRIMating
absence of an unrecorded area in one portion or each

ol td¥appkHFRl idefe®f hRMMPASAR¥EnEElAGh NBNaGAHTBAt the defect
areas. The generation of such status information can

m@ﬁa&@ﬁiédte&ﬁl‘ma{ﬁb‘htl‘ércbg?e%g;&bgaﬁsg%ldﬁﬂﬂe qf fe?ﬁr&’@(ﬁ,eﬁﬁt of

managenent i nformation, irectly confirm ng

theh@e et AhdhaGe A iUt R nid\8oherReraLY i9ed8€Hhortion or all of
managenent area. The third recording device 35 records

thehepRhAAUY | Bf O BBl A rydedefrt ednhhalhe Stat Y$eas. The
i nformati on generating device 34, into the status

gelnR 75 bPPuEEGRR TS n fl18ARatibRCc SR Vel Fd i NAT YP&eRognizing,
structure 25 of the third recording device 35 may Dbe

whde thar@®eRst haha8bmldift frifosati®l 9k FebBSrHQY it 3hy Se of
The fourth recording device 36 records the defect

theBpRGRITeIN off 'fe@h PBEA 18N dBHOEE A Aa bOR IRMRF YasleVvh€ Geddrded
into the definite defect mnanagenent area. The

te SfpRGEal Cd SRVl Vahe aplehtieh 128 e@f dtE k@bl dtingr BEORdEHEnition
device 36 may be the sane as that of the frrst
re5€M04€litAG information.

Moreover, in place of this, the status information generating
device 34 may generate the status informat-ion including information
for indicating the presence or absence of an unrecorded area in one
portion or each of the plurality of temporary defect management
areas. The generation of such status information can be realized by
monitoring the recording of the defect management information, or
by directly confirming the recording status of the temporary defect
management area.

The third recording device 35 records the status information
generated by the status information generating device 34, into the
status information recording area. The specific hardware structure

of the third recording device 35 may be the same as that of the first

recording device 31.
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5 device 31. Hereinafter, the operation of the
recordi ng apparatus 30 will be explained. The first
recordi ng device 31 records the record data into the
data area on the wite-once-type recording nedium On
the other hand, if the def & managenent i nformation
i ncluding the 10 defect list, which indicates the
position of a defect on the wite-once-type recording

medi UFhQrfohE?hl b?@rdﬂn @@ﬂ%%@%cé s rra}{Ee eyc_];%yih(é%ement

32 stores t ect nagenent

1%9%155%59&@51ndﬁ¥é ‘ir?erﬁ%r?ecgé)\flgg Et] elnqgft%(:t efmlte defect

rranagerrent ormatl on Ssto menory

mgazr} 4 LW Bn Yy Phel g;g é]l?lcp alv\}e{ﬁé 9£r1}c%n9§rgf¥:he fourth
um

t managenent "are &P Erdrn
a t o e 0 .
i —
dbPfargption into the tenporary defect nanagenent
area. The conceivable tinmes are, for exanple,
I mredd | d [ [ .
or 5P B U DS EROLA RISV R bBhIFLLE S win

b?%&x@lélﬁ}éc‘f‘co‘i‘ﬂ%‘jﬁ&)ﬁ 9ecdxj}l§ Ee&@m 'fggam ¢ dretcﬁ?d data

the second reco g device recor

irfef et dmgggm th@fw%eaw - i Id r%{ydmg REaRIE.  On the

tenporary ect nanagenen tus

frgmﬁ{d ORf 1GRNYe géqugﬁyiggﬁlﬁﬁ q%@&&g&ﬁ%& ﬁﬁaﬁhﬁﬁ#ﬁs the

rmat1’on for indicatin recording stat

dé’[@%tpq{&' OR, 19 heaﬁIHﬂétéJ]etflg ?‘Mndecffec& I%)fect on the

rranagerreht areas at resen tl e pol nt. reove

wEﬁ% shid-dyge. ré&ﬁ‘&hﬂg”%aﬁﬂxﬁe f5tl‘i§cﬁkgs %hgr gﬁe%'t‘éd the

I nformation int e status ormation’ rec

m%myoaemee 138C O Q0 I iR ¢ dﬁiﬁlﬁeg@nnm@mu&l{]e The

fourt’h recordi ng device 36 recor ef ect

sdBAAICFEM rdindf ORBRIdeON 38t OF & ridR t 18 MRIIFEY: dOYhfRfgement
32, into the definite defect

information stored in the memory device 32, into any one of the

plurality of temporary defect management areas on the recording

medium. There may be a variety of times when the second recording
device 33 records the defect management information into the
temporary defect management area. The conceivable times are, for
example, immediately after the recording medium is initialized or
formatted, immediately after a series of record data is recorded onto
the recording medium, and the like. If the second recording device
33 records the defect management information into any one of the
temporary defect management areas, the status information
generating device 34 generates the status information for indicating
the recording status of one portion or each of the temporary defect

management areas at the present time point. Moreover, the third
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5 managenent area on the recording nmedium There nmay
be a variety of tinmes when the fourth recording
device 36 records the defect managenent information
into the definite defect manggenent area. The

concei vable tinmes are, for exanple, when the recording
medium is finalized, and the like. 10 As descri bed
above, according to the recording apparatus 30, it 1is

rdQ¥ iRk edd Pickedb i ¥R oS dd %%htlﬁf@']ﬁWEQElo"i‘fq‘iInE@%he status
recording of the record data, the defect nanagenent

idfokRIdtRéh GRcofilihd HeeSIAL Yhe FbPiITRS h?éHlQﬁﬁo t(j‘l? the other

write-once-type recordi ng nedi umwhich has

hﬁﬁﬂp@hb okt Y Mbmtﬂ%dgew 8k fe%%ﬂ& i &R- dé’ﬂé%t management
recording medium 15 Particularly, by generating an

inffeeRfatisg sthee SHAl i kﬁglﬁbff?tdé%ﬁce g2, 1'11%09:‘?%359f1%ﬁé3 defect
realize the quick specification and readi ng of

mla@¥ge 186h € Gk o ARRPASIEB o 1! ABHI Q. 2Thb ng@(tbeté g/?nety

of recording and reproduction. (Second E I ment

ofReoRkd %&p%reatfb'ﬁ}t}?orem§d§ﬁ§Oﬂlgw%@bgg' ?E%rd?sf t}ﬁ@ggefect

recor di ng appar at us of the présent 1 nvention

m@NRIRINERE 1FFdam 8tidROWSt ot PRe SRAPNG: £iTRed 'nﬁ@ﬁﬁggfnetﬂfearea.

recordi ng apparatus of the present invention

TREQW ckiv &1 tlﬁle@ai'gc%xdbﬁgnﬂﬂ@aﬂﬂﬁéﬁ tAQ e oRAPYE 988dium
with: the first recording device 31; the nenory

isdeMhli@ed2andehseg@nd recording 25 device 33; the
status information generating device 34; the third

recorg ResEQBLabIve, ot d BYUERD ré@&ﬂn@hgn%%ﬁﬁam 30, it
36, as wWith the 36 recording apparatus 30 reover

ists IBROtS kr BA1i3B R & 1% cf Gn h i a gPERM tIRMd WheMre Rrding of the
finalizing device 41; and a recording control device

re@grdTﬂﬁtél&ﬁb'Ebﬂ&mdQﬂaﬁﬁgéﬁuﬁhﬁﬁhﬂﬁﬁﬁahbﬁ. and the status
write-once-type

information onto the write-once-type recording medium which has
the compatibility with the general rewritten-type recording medium.
Particularly, by generating and recording the status information, it
1s possible to realize the quick specification and reading of the last
defect management information, at the next time of recording and
reproduction.

(Second Embodiment of Recording Apparatus)

The second embodiment of the recording apparatus of the
present invention will be explained. FIG. 6 shows the second
embodiment of the recording apparatus of the present invention. As
shown in FIG. 6, a recording apparatus 40 is provided with: the first
recording device 31; the memory device 32; the second recording

device 33; the status information generating device 34; the third

recording device 35; and the fourth recording device 36, as with the
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5 recording nmedium In general, the finalizing is
processing including an operation of arranging (or
organi zing) a recording format on the recording

medi um after the recording of the record data onto
the recording nediumis conpleted. In general, the
finalizing is perforned in the case where the
rewitten-type recording nediumis 10 nade adapted to

rdd® difg0A Fp Aa iy TR Of1oFebFRF 0%@%9%8&&1%@’%%paratus 40 is

recording medium or in a simlar case nal 1 zi
p@é‘vﬂ'd'éﬁ whEE04 q‘lﬂﬁhﬁﬁ?@ﬁ%vﬂée 49; 155 épbofe‘%%%ﬂﬁg c%n"ilg@pﬂevme

the wite-once-type Tecording mediumto the recording
49ormat of the rewitten-type recording nmediumor the

reproduce-onl y-type recordi ng nmedium 15 The recording

cont rphe defyh §Bzfhde CQIEViIRES 1€ BEEAREs I &HQY the once-type

device 33 to record the defect nmanagenent in mat 1 on

rdcok8i @8 ¥ &MRimOf Ihheemdiakht 3f1192f11£ﬁ'{1§3 ?f&ce%%fﬁ%tnacludmg

management areas before the wite ype rec

a R akich biFnalrha 6n§a(%9' &@a L )tEerecfosaH{ﬁ%fomat op the

recordi ng device 0 recor e defect nmanagenent
réca&am@tm@amﬂf OaftBe RS HBLbS& % 8 SUHTE Masl! 6t the
wite-once-type Fecor di |na i zed

re@érahg,cirf bl iugh Ngs 9&?63@@1:9411 Afn dgéﬁéfﬂedtﬁQOYﬁlallzlng is

according to the recordi ng apparatts 40

pdSsinleldeid @nt %%’édwh@% 4l eféwPﬁB&g%E}?Btréchref Q@lum 1s

into any one 25 of the plurality of tenporary

m%@a&%%bdaﬁzﬁa$héfr&&?rd%'gt %Pﬁ%% bypg &@g%&l&wo ly type
mediumis before the finalize, and it Is 3 p055|£1

relc8rd BEON 8 eldignflebectn NRNINRIMRt chBEOF NBLE OfinlaM-Qnkh8n the
definite defect nmanagenent area if the wite-once-type

rgssauh o s sl L AL oo e
reeff@aid Dinleldi ¥nPefoeBR tBEoMinie THR:Att Pethe rewritten-type
recording medium or the reproduce-only-type recording medium.

The recording control device 42 controls the second recording
device 33 to record the defect management information into any one
of the plurality of temporary defect management areas before the
write-once-type recording medium is finalized, and controls the
fourth recording device 36 to record the defect management
information into the definite defect management area if the
write-once-type recording medium is finalized by the finalizing
device 41.

As described above, according to the recording apparatus 40, it
is possible to record the defect management information into any one

of the plurality of temporary defect management areas 1if the

write-once-type recording medium is before the finalize, and it is
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5 recording nedium and the general rewitten-type
recording nedium wth regard to the defect
managenent information, if the wite-once-type
recording mediumis finali zg (First Enbodi nent of
Reproduci ng Apparatus) The first enbodi nent of the
reproduci ng apparatus of the 10 present invention
will be explained. FIG 7 shows the first enbodi nment

p&siblte #£FRAYAT MHeaRREE AL L&ﬁﬁ mﬁbﬂ?eﬂ %%i;maw&mrﬂaa the

A reprodu0|ng apparatus 50

dERANA YT EOmah 8RR | 3Qe5€ %Hed%%gg%%ﬁﬁ ??ordlng

Wite-once- type recording ne um provi

m@a&er@rgaﬁtrpaﬁf&opr@ytﬁfé fféﬂahaﬁlgee&w&elildat tﬁgfemg % is

control information recording area to record rein

pod¥ipTdRb I é%%a%@fsﬁ@ﬁ%%&%%ﬂ&tﬁﬁt?% a0 tTlfe %‘fﬂﬂf 4408 type

and/or reading 1in the ta area e control

récBE‘@fﬂ@Eﬁ@&hﬁﬁcﬁ{&i 'tﬂg &R all Q%Wt%er & %@3’&?&&1‘?@ medium,

def ect” managenent are tO reco

Wwagﬁﬁﬂi | gaf O R | QFePf gggec LiheHiCQinfornddtiBn, if the

plural ity of 20 tenporary managenent areas to

whRBRH @b Ye TBEGFdir ﬁfe‘%hﬁmﬁé‘%r%ﬁ? . managenent
infornmati'on of the data area; an Iv) a status

(Métommwfméﬁ@%ﬂté}ﬂro@rﬁngmﬁ@am@ hatus information

for indicating a recording status of one portion or

each mafe tﬁh%tpleﬁ!}%dltﬂ%ﬂf JEFROT Ao LSRG g?ﬁgg?ﬁ%n&f the

areas. For exanple e reproducing apparat

p&@eg@pa\ﬁ%ﬂao&prwmpmdLg;malﬁ@@ regqpd dat @, 5eSoLHgd first

he above-described w'ite-once-type recording

ertABIH AL A0 038he ABpeHQURIH a F?g‘razus tdresHEReaeaE R vention.
apparatus 50 is provided W first readi ng device

A%praau@{@ga 4] LBt B9 JBYWGE iR2FI1E. 'ﬁei%oaﬁ aﬁﬁ%agus for
devi ce 53; a reproduci ng device 54. The first
reb@@d‘u@ﬂl@eﬁ@c‘é@d51§laﬁz§a§§cdﬂa%d5tcﬁi US whit@ré®éd-Ppe recording
medium provided with: (i) a data area to record therein the record
data; (i1) a control information recording area to record therein
information for controlling an operation of recording and/or reading
in the data area, the control information recording area including a
definite defect management area to record therein defect
management information of the data area; (iii) a plurality of
temporary defect management areas to temporarily record therein
the defect management information of the data area; and (iv) a status
information recording area in which status information for indicating
a recording status of one portion or each of the plurality of temporary
defect management areas. For example, the reproducing apparatus

50 is an apparatus for reproducing the record data recorded on the

above-described write-once-type recording medium 10.
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5 recorded in the status information recording area on
the recording nedium If the recording nediumis an
optical disc, the first reading device 51 can be
realized by an optical pickg&, a controller for
controlling the optical picKup, and the Iike.
Incidentally, the specific hardware structure of the
first reading device 51 can be 10 arbitrarily

sel egtedn JEPRNHIRY P17 E@%ﬁ%@é&%&%@&&p@é 80z provided

magneti sm nagnet o- opti cs ar | zat'i on

witht o 80 Bealing S ATk, PR G BE R REC tice 525 a
seggﬁd%%rmhg ddvich®s; &.a@a@gtd&iﬁg%&e g4 Probe. 15
€ area recogni zi ng evi ce recogni zes one

t enpaiar W}r&fﬁgﬁﬁiﬂgn%@%n% Br a(iéq t\ﬁ%i %!Eaﬁ%‘? nlgﬁ%?ﬁléa.tion

managemnen ormatfi on recorde l'ast I'n

ref:gled‘%wcgslg ged %%%t?%gﬁg@aﬁﬁhoﬂ ?EQ&H}‘&IH OQ}eégn{ E@B{zﬂegc%’rding

on t asis o us 1| Nt orm n rea

i i i ce 51, ) : le..if th )
PR SBERL BT SRSyl BB LA e
refilfuf HIRALETN EhG0 TRIBIRTHY AR iR BUSE,, 4 Wopupoller

i } I t t .inf ti i
fof geltablling % oHHEN pAORA°HEY ch BKEY adally, the
sp?gﬁ% qﬁﬂdv@a?&%t&‘%{ﬁp& o %1% | fipgt tr@ﬁd?r?g‘; p(!léf’&i%la' 5Y Qén be

enporary defect management areas, the area

arge %Qﬂ&égé‘&egﬁé’dcedeﬁ%eﬁ&ﬁ%g%ﬁesﬁngcﬂl}g@n&e'ﬂﬂ%ﬁgég (light,

ect managene are Ich i S”t he

m £1€ €l AURTRS op ¥, MHHYe! PRanBl, bOfdARtiBnUjrbblidn of a

d1€%§.@ﬁi§2§ﬁlbrs] olr?(?rea’t ?{Eﬁ??’gcflrd’ lgnt NEr St Yk dNLALTRELCBy the
recording medium. For example, it may be a magnetic head or a
probe.

The area recognizing device 52 recognizes one temporary
defect management area in which the defect management
information recorded at last in time (i.e. the last defect management
information) is recorded, on the basis of the status information read
by the first reading device 51.

For example, if the status information includes information
for indicating the one temporary defect management area in which
the defect management information recorded at last in time (i.e. the
last defect management information) is recorded, out of the defect
management information recorded in one portion or all of the

plurality of temporary defect management areas, the area

recognizing device 52 recognizes the one temporary defect
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5 indicating the presence or absence of an unrecorded
area in one portion or each of the plurality of

tenporary defect nanagenent areas, the area

recogni zi ng devi ce 52 recogggzes the one tenporary

def ect managenent area whichli™i ncl udes the | ast defect
managenent information, on the basis of this

informati on indicating the presence 10 or absence.
mTél?a%&ﬁQH@ ra.?@?' Whpﬁlv'ﬁ?cléﬁegegﬂﬁ tlgﬁtda%?&{t management
managenent information recorded I n'the one enporaﬁy

- def -NRNnage t - cif4 8 .
T PR A D LI dVph Mor Shffcating the one

té&lb%ﬁﬁﬂeﬁcﬁﬁﬁwgn‘}%?%?g devi ce 53 may be the

saire as” that o irst reading device 51. The

repr O%Eggbagepeﬁi ‘(E}gc% %%a%ﬁ@riﬁqgﬁﬁ%gi ih@ﬁﬂ;&t g@fcﬁ:&ation for

recor I'n the a area, ont asis o ect

ng&;i@agﬁ{%gfh%h%%ﬂ@é i aﬁ)%aﬂagyof @%g%?ﬁ%%rasadw@aw in, one

I ce e reproducing evice 54 1's provi déd

D08 e o BRI VgD R e
apdd 4 CHH %ﬁ@g ltegz g{nﬁéﬁ#ﬁd 49t 52% H5Y4 %Zlfme Be i f6rary

sane as t at rst rea ing evi ce
AL S ALl B btk Mappement

. i ng i . 1 Q. A0 .Sj . ich
RERAELS 11 RGO SR lOR B o b
Ologg%@hj:é).n of the reproducing apparatus 50 40 wll be

expl al ned. For exanple, if the wite-once-type

r eCorphAgse ARl i‘é‘é&{hg"‘lie%'ic% s rr%%agdgﬁétﬁﬁét g:%&igrﬁ%ment

recorded and which iss not finalized 1s insert

idTBYRH:R50 0 FebOfdd € RHOGHE bRY ARRPEAAMP dRPect hiMndddrbnt area

readi ng device 51 reads the status ‘i nfornation
sp&G8kdelyithe area recognizing device 52. The specific hardware
structure of the second reading device 53 may be the same as that of
the first reading device 51.

The reproducing device 54 reproduces the record data
recorded in the data area, on the basis of the defect management
information read by the second reading device 53. The reproducing
device 54 is provided with a record data reading device for reading.
the record data recorded in the data area. The specific hardware
structure of the record data reading device may be the same as that
of the first reading device 51. Moreover, if the record data is 1mage
data, the reproducing device 54 is provided with a decoder for
converting the image data to an image signal which can be displayed
on a display.

Hereinafter, the operation of the reproducing apparatus 50
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5 the status information recording area on the
recordi ng nedium Then, the area recogni zi ng device
52 recogni zes one tenporary defect nanagenent area in
whi ch the | ast defect managgpent information is
recorded, fromanong the plurality of tenporary defect
managenent areas exi sting on the recordi ng nedium on
the basis of 10 the status information read by the
willr be expldiingddevifece &hmphenif theewadtoodcedagiengecording
device 53 reads the | ast defect nmanagenent
mienli onman ethickcidradedcond tdagaorse al wnplyr acyodifdeand which is
managenment area. Then, the reproduci ng device 54
noehdsnlord seprsedted sritheuneed v tlokate@p reehoridgthppaidias 50,
data area on the recording nedium while the 15
thpefiret mendinpalddtedil randgatmenstatmst hfobasitsonfreebeded in
| ast defect managenent infornmation. As descri bed
thbetatuacnodbdingictw té@riepgoduei ngn apipar vddssdbllg mieldium.
can qui ckly specify and quickly read the | ast defect
Thenagkemrta recbgniznigode vien dheebgaiisesfonchmpatasy defect
information. By this, it is 20 possible to quickly
mpenfzenne hihardefiactvhinhagarbadt gefecesaang gentent heformation
reproduction processing. (Second Enbodi nent of
isRepraaatdedng fApmar atms) g Thées epbingchléingbodif metetmedrddye defect
reproduci ng apparatus of the present invention wll
mbaagepaiinedeadk&istdn ghowsht re csationdm b uenboditheiasis of
of the reproduci ng apparatus of the present invention.
thas stdoven inforEh &i08, read dpy atiecfirgt appdiag ude Gi@ei 1. Then,
provided 41 wth: the first reading device 51; the
thar eacordogeadimy diewicee582reatie tlseclusd defalitngnaezgement
53; and the reproducing device 54, as with the
infepraditoi ngeapieal at theSne Vomgmrery ddfect epandgemeqt area.
apparatus 60 is provided with: a finalize detecting
Thienj tbe6teproduring demtieng4devade and reproduces the record

data recorded in the data area on the recording medium, while the
performing the defect management on the basis of the last defect
management information.

As described above, according to the reproducing apparatus 50,
it can quickly specify and quickly read the last defect management
information, on the basis of the status information. By this, 1t 1s
possible to quickly perform the defect management processing and
the reproduction processing.

(Second Embodiment of Reproducing Apparatus)

The second embodiment of the reproducing apparatus of the
present invention will be explained. FIG. 8 shows the second
embodiment of the reproducing apparatus of the present invention.

As shown in FIG. 8, a reproducing apparatus 60 is provided
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5 62; and a reading control device 63. The finalize
detecting device 61 detects whether or not the
write-once-type recording nediumis already finalized.
It is possible to detect ther or not the
write-once-type recording diumis al ready
finalized, by referring to the information recorded 10
in the control information recording area or the |ike

wih:t % f1 ll,trg gfélte¥?§e ‘52 %hga%%atnﬁgéoﬁlzglggr deVELP 5% the

The t rea evi ce

e&%ﬁﬂgﬁfﬂ%ﬂh ﬂ&ﬁ%% ;| Qﬂd_ﬂzzl%ofégﬁ% 1£Eha3r§£é rgélt as with the

ect rran genent area

re tr[) HaLHIE a atrtﬁu% IB(Ld 'o@gr d@}/é p@dlﬁ'@ﬁ?&p ﬁ%leatus 60

sane PRat o rea Bevite
I t
18&’2@?’%@(‘%%@%8#%%% %edeﬁgf %‘%@%@ae@nﬁnﬂi [ feffighevice
6; %ﬁ?& defhd dind gh@?ntdr%ﬁ Al & Baf ect ”H”age”e”t area if
e wite-on e recording mediumis already
f | 20
5'3”?‘&*}%2231%99 E L R A T eqt the
whife et Wing oETP R ég%ﬁéﬁiﬁwﬂ?%?m??%ﬁy?;ﬁﬁ%%%?@@
t L
e 'fg&de{ﬁ%czv?@géf%@ g poggrding

m&ﬂﬂﬁhdléealqggﬁgtﬂﬂghgg&' Bg referan %tﬁ)fo*%?rgz%ﬂggvr%corded

accor reproduting appar

f f
Py s G I SHLGPIRSSRL 10T o,
wﬁ@@ O‘Mde ﬁ(}'ﬁ:ﬂq{:@c&%r}fﬂﬁ rﬁ%ﬂﬁ&ﬁ”@or%n&ﬂ d.s already

finalize possibl’e to read the |ast defect

?gﬂgg?faﬁfghaié@feCta'lﬁ%gﬁggg?ncgeﬁ{%%ggsﬂs? He Oﬂgfe(?:tc Mfhagement
inM¥irh £tiORCBe doRR d HE Ahdi ASFH IR WRFL & ﬂloatnagement area. The
specific hardware structure of the third reading device 62 may be the
same as that of the first reading device 51.

The reading control device 63 controls the third reading device
62 to read the defect management information recorded in the
definite defect management area if the write-once-type recording
medium is already finalized, and controls the second reading device
53 to read the defect management information recorded in the one
temporary defect management area in which the last defect
management information is recorded if the write-once-type recording
medium is not finalized, on the basis of a detection result by the
finalize detecting device 61.

As described above, according to the reproducing apparatus 60,

1t is possible to read the defect management information recorded in
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5 finalized. By this, it is possible to always read
the newest defect managenent information and perform
t he defect managenent on the basis of the newest

def ect managenent informatigg}.at Incidentally, the
enbodi nents descri bed above y be realized in an
integral formw th hardware as an excl usi ve appar at us
10 or may be realized by making a conputer read a

o S e RS ARGy i
mbﬂ%’tﬁfﬁ disoglﬁ@'raéigoﬁga?f%@da'a%ﬂ1t 1 § %ﬁ#)ge g' N3 2B oflast dffect

ing record dat _
ST T PR o
mﬁﬂgg ﬂﬂq a‘} Eﬁ‘t 'fgtghn ﬁ%?%&é&gﬁfﬁ% xecf%&d 11?%%1& nlS not

flﬂ*ﬁé%at%ﬂ't@g%gﬂdié*gogsfe@eaaosf’a&gwg% BN pev e
def
m RREF IS5 5 5515 AR ORI, o BESRETRY gn e

balsSUBP ALY ASLEC i FRASGSIEN. 1y 81 P35 ABROT ar 11y

record therern t nag erren fmati on of

the datadaresy, ande(i v, %d?ﬁat%‘xﬁ% SR OBeOr 39 e

area 1 n | ormation for 1n Cat ng a
t
T T R —

o ATt AU 2R O R iR b B R RENR Ccora”
(E%ﬁﬁ@dlq&gﬂt B?q{eﬁrﬁﬂgé’_ ﬂﬁ gy i bed recording medi um 10.

recordi ng net e ‘enbodi nent of the present

7T BB A AL A, SEORI T, D b
inf#&h €50 %ﬂag@%lmﬂgm WH@Q‘GCOI‘dlng method is a method of
recording record data onto a write-once-type recording medium
provided with: (i) a data area to record therein the record data; (ii) a
control information recording area to record therein information for
controlling an operation of recording and/or reading in the data area,
the control information recording area including a definite defect
management area to record therein defect management information
of the data area; (iil) a plurality of temporary defect management
areas to temporarily record therein the defect management
information of the data area; and (iv) a status information recording
area in which status information for indicating a recording status of
one portion or each of the plurality of temporary defect management

areas. For example, the recording method in the embodiment of the

present invention is a method of recording the record data onto the
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5 generating process of generating or updating the

def ect managenent information; a second recording

process of recording the defect mnanagenent

i nformati on generated or updated in the defect

managenent information generating process, into any

one of the plurality of tenporary defect managenent

areas; a status 10 information generating process of
algereedaseriyetlhecording medormetf.on for indicating the

recordi ng status of one portion or each of the

pl ur dlie yresfordémpomethodefiec tthenragbognteat eaf; thee present
_third recording process of recording the status
Injviedrom s @rrogétg@i atgl: ianfirbe retetding prd@seutfi wreording the

generating process, into the status information 15
rececdr data 1ateathe ddtnakireahg pledeets snahagemantz imfprivhetion

write-once-type recording medium and a fourth
garepattig @ rpeecest goheratioredo na ptdadin gleheale feath agenepd ment

i nformati on generated or updated in the defect
inflenagéimarit ai rdecomdt irenogdimer gitaegspr of esscordimg the defect

definite defect managenent area, if the finalizing is
mpepgemedt | mioredtionl igimeyated pnocepdatéd tihe the defect

recordi ng nethod, at a stage before the recording
mapdigamadrst finfatmatidn tgemedationg prucagemento i aipr ot i i the

is recorded any one of the plurality of tenporary
pldefbdy nehadgemairaayeadefecthemandegemeat usaradsor nat i status
~for indicating the recording status of 25 one portion
infermmativmogenheapng pritossoil genpoatang def etdatus information

managenent areas at the present stage, is generated.
forhianiicatimgs ttheusedordingf statats af pmer pootidador neach hef the

status information recording area. By this, next tine
plunehtyhel temoodany defechenappgethatti ameas; apghrifrdr newbrding

with respect to the recording nedium it is possible
progesg @i clgcprdpegithe sfind uguirdelr yatéen ganeradetd idethetstatus

managenent

information generating process, into the status information
recording area; a finalizing process of finalizing the write-once-type
recording medium; and a fourth recording process of recording the
defect management information generated or updated in the defect
management information generating process, into the definite defect
management area, if the finalizing is performed in the finalizing
process.

In the recording method, at a stage before the recording
medium is finalized, the defect management information is recorded
any one of the plurality of temporary defect management areas.
Then, the status information for indicating the recording status of
one portion or each of the plurality of temporary defect management

areas at the present stage, is generated. Then, the status
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5 information, on the basis of the status information

recorded on the recording nmedium (Enbodi nent of

Repr oduci ng Met hod) The enbodi nent of the reproducing

nmet hod of the present invenfion will be explained.

The reproduci ng nmethod is a*frethod of 10 repr oduci ng

record data recorded on a wite-once-type recording

medi um provided with: (i) a data area to record
m%l%gtal%ﬁltg §15€ r%ggfciedd 191% 3’hte( He}tu% ﬁ? ﬁ)}&%{?%%'f;ﬂfloercgggﬁﬁg area.

recordi area to recor herein 1 on

BYOBLEO 0D Bl OPRIRL O’ H LSS "g 20l O o Rl Mon s

_ a a_area, the cpn_ ion recor
o BB 0kt LR AR ASLEE MR Tl B vo

TR i ¢ ¢

ook, 8851 bl 3Bl kT ST At Sfppgoment

in?&fxs‘?&hoﬁli?rbqg%ﬁg% éi@f (9{ %E's%ﬂtﬁg h@grrﬂakﬁ)rﬁﬂ'ggrcﬁeﬂ{j on the
V) Calstatus i htormat i on recorcflng area’|n iC

: 1.nf tion for indicating 20 a recording
regﬁc{l@ QLI

one ‘portion or each of the plurality of

Rl O T T O ot "ot TR pr esent
ceord6a B AR OV ShecRREIHIFLAR, metfolTar ithe ByBeent
o TR T o S R, A0t o
oS0 RHOEE P, ARLSERINRSCS, S Ml Ol aine
SR FAABE AP (TR PEESP SRR A recore
dagg,f i@i)t & d6hefd1 § Iﬂﬁ?ﬁgﬁ% q'é@@r(?i@l% QafreaStth.i'&g)IIdg%hle ein

ef ect managenen ormation Intoa menory devic ,
information for controlling an operation of recording and/or reading

in the data area, the control information recording area including a
definite defect management area to record therein defect
management information of the data area; (iii) a plurality of
temporary defect management areas to temporarily record therein
the defect management information of the data area; and (iv) a status
information recording area in which status information for indicating
a recording status of one portion or each of the plurality of temporary
defect management areas. For example, the reproducing method in
the embodiment of the present invention is a method of reproducing
the record data recorded on the above-described recording medium
10.

The reproducing method in the embodiment of the present

invention is provided with: a finalize detecting process of detecting
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5 the wite-once-type recording nediumis already
finalized; a second reading process of reading the
status information recorded in the status information
recording area, if the mwlte once-type recording
mediumis not finalized; an 4rea recogni zi ng process

of specifying one tenporary defect managenent area in
whi ch the defect nanagenent 10 information recorded at

[ N led, th t
whEFhet Tt ofB% Lhg” SRS See el 2553‘%%&?5%%@% i igady

ﬁﬁ&fﬁ%ﬂ?i a B gf%‘%ﬁdg %r]i?laodc' E%etfhl?eeg %prthm%ggf%]%nagement

ormat’l on recor one orary

B R e s
sehpind SRAHREE S EREREREA PSR o R B PR ViSe, 52
tHe i d- 8%{9 y rLQec%Si?m%a%e fuﬁlteﬁsr gfrueca{ ﬁlga{lhOd zth:é%gond

tatus I'n |on eco

re@l%ng ﬁgn‘%e%%dt)f %%d&ﬁgcﬂ??e &8 ora d ft%:n reco%'r%%il in the

area’in he 1 ast™ hanage

ap i g@ﬁ@ﬁ{%ﬁﬂeamz%%gwg%f Sopghifed Peldiaineg
BRI 54858 08 5 ARG o
te ofaeiﬁéggfé%@qnaﬁﬁlgte%eg@ 832 q% ﬁfﬂ @ﬁ% (Pe%fegﬁ: 'indanagement

nfornma ccor e recor
1n?§xtrﬁggloﬂtr frcﬁ(ﬁsﬁlt qla%t iR 1%9(999'&%0%@5 ba is of the
orary %Ie nanagernen F
f
SFSFShop RTASRTROhg B ﬁgwﬁgﬁggbmﬂgﬁ%&%mg
O o G T b T R

thle a§ﬁedt%fn?ﬁﬁr:{ﬁﬁﬂ%?wiinéﬂgé’éﬂ%tdtogreas rBEBIRIARN in the area
recognizing process; and a reproducing process of reproducing the
record data recorded in the data area, on the basis of the defect
management information read in the third reading process.

In the reproducing method, the status information is read if
the recording medium is not finalized, and the one temporary defect
management area in which the last defect management information
1s recorded 1s recognized on the basis of the status information.
Then, the last defect management information recorded in the one
temporary defect management area is read. Then, the record data is
reproduced, on the basis of the last defect management information.
According to the recording method, it 1s possible to recognize the one
temporary defect management area in which the last defect

management information is recorded, from among the plurality of
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(First Exanple of Wite-once-type Recordi ng Medi um
The first exanple of the wite-once-type recording
medi um of the present invention will be explained. In
the first exanple, the wiyg-once-type recording

medi um of the present |nvent| onis applied 10 to a
one-|l ayer wite-once-type optical disc. FIG 9 shows
the record structure of a wite-once-type optical

teﬂiﬁ&ra#?fo ddfiaet UpPShat&hlbnti 38call REGing ioh tHfe | MWBrding

circuntferential side of the optical disc 100, and the

mb @R, i Phe HadSs IoF (s QURRY irffok SIHTI8A eah'dait ﬁ,' ﬂsssqme to
t he opt|cal disc 100. 15 As shown in FI G

re@@t {1l a sl §§fel:@%hﬁa%éﬁi’érﬁeﬁ1wﬂﬂht1@n. user data ar ea
101; spare areas 102A and 102B; a lead-in area 103; a

| ead-out area 104; a definite defect nmanagenent area

105 tenporary defect managenent areas 106A, 106B,
pl&$C and a status information recording area

107 20 The user data area 101, and the spare areas

(8924 BRIHARf Washd Bhesdgde! Rotoislng Mbgi gl the

record data. The user data area 0O1°is a maln area to

reconthd fRELicRabhSle’ 6 PR Walta- onTJéetﬁP@&Ecoﬂﬁdgsmje%ﬁ‘m of

and 102B are intended to evacuate the record

thehgf &l tf [%@tﬂﬁfﬁ"iﬂ b& dffaveed. dahai €AstOdxample, the
Nanely, if there is a 25 defect in the user data area

wrli@d-orfcdaet e pEchrdizhe thedbem @P%@%Qe@ént ﬁlﬁ@lﬂq}én is applied

recorded at the position of the defect is recorded

toldbBetldged iwrRBas €crtPRe BPdfeAr dike2B.FIThes sh@fes 8h€&ecord
102A is placed on the inner circunferential side of

st isesf dakaitar edcd-fpe BptitdledsRango. arme 11 vl Bft side
pl aced on the outer circunferential side of t user

of IR 9 3§ €Be i@herAidabd fgPetid08ids of @hﬂ%tiéa{lfﬁfisheloo and

user data area 101 and 5 the spare areas 102A and
thdOd®er right side is the outer circumferential side of the optical
disc 100.

As shown in FIG. 9, the optical disc 100 is provided with: a
user data area 101; spare areas 102A and 102B; a lead-in area 103; a
lead-out area 104; a definite defect management area 105; temporary
defect management areas 106A, 106B, and 106C; and a status
information recording area 107.

The user data area 101, and the spare areas 102A and 102B
are intended to record therein the record data. The user data area
101 i1s a main area to record therein the record data. The spare
areas 102A and 102B are intended to evacuate the record data
thereto from a defect in the user data area 101. Namely, if there is a

defect in the user data area 101, the record data to be recorded or

already recorded at the position of the defect is recorded into the
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The lead-in area 103 and the | ead-out area 104 are
intended to record therein the control infornmation.
The lead-in area 103 is placed on the nost inner
circunferential side of the optical disc 100. The

| ead-out area 105 is placed On the nost outer
circunferential 10 side of the optical disc 100. The
definite defect nanagenent area 105 is intended to

PRFS R S022Ren100Re bR o th SFeR0007a 15 dppsdaon the
Sl g R et TN P hi@%eea‘:%‘zﬁied d'tBe spare
F DR i Bl R TRt o S ToBrabel A goABAuser data
PiaBiar i Jabecoms [VRistaopAd Taere ”%%%%@mea 101 and
t%%%%ﬁ%far%a 138 i Z@?ﬁﬁgﬁééehﬂﬁt Prtormation is
ranageRedr A4Peatero A8 b bite 1A ONC foar] D gng, intended to
4R ° EhEFEM At PEpE BB Harect ’f“ﬁﬁ i Shrealds is
PR R BPak inBet dirafRiuiah GpESide étggeoasﬂie%ldgm 100.
$ S o 'eaﬂgbﬂlﬁéﬁ%‘el ; aiﬁsw%q'ﬁstga‘?‘é  §iergatereatial
s LR DB Fon v ecor ding. QreeLe"i‘Sf.”fc, e
'Tﬂtees 5 ROPR G piiesh mithaciRag apkan 1005 &8 pirddagied to
d%ig%l%@gy rxl'gggléci ?Hg{'eglglt afieg‘?@i %g%lcr Itn?er(ljt lant%rniatlon When
the optical disc 100 is finalized, the defect management information
1s recorded into the definite defect management area 105. The
definite defect management area 105 is placed in the lead-in area
103.

The temporary defect management areas 106A, 106B, and
106C are intended to temporarily record therein the defect
management information. At a stage before the optical disc 100 is
finalized, the defect management information is recorded into any
one of the temporary defect management areas 106A, 106B, and 106C.
There are three temporary defect management areas on the optical
disc 100. The first temporary defect management area 106A 1is
placed in the lead-in area 103. The second temporary defect

management area 106B i1s placed between the lead-in area 103 and

the data zone 108. The third temporary defect management area
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definite defect managenent area 105 is placed in the
lead-in are 103. By this, it is possible to provide
the conpatibility between the optical disc 100 and
the general rewitten- type g r$cording medi um and at
the sanme tinme, it is possible to realize the defect
managenent for the 10 optical disc 100. Moreover, the
tenporary defect namnagenent area 106B is pl aced

1@9\5@%&@& Ue%%e' N18d Qatl3cand1 b8 PR 1048 %n%z;

he tenporary defect managenent area 106C is place

bethEHb thatdat ﬁlf&%léHSI@MJlﬁg hegd- 90y Q}tégﬂed to
Thus, it is possible to provide 15 the conpati bi

re*é@i'(‘l\‘e%efélﬁ el GRhtdE Stn Pt A76nt NeTEN& 2t us 1nf0rmat1on

rewitten-type recording nedium and at the sanme tine

relcbrdih Q884 Rlo ISt ﬁan eI fient rl@aaqlna%fé/e?ll?()Sl arge

tenporary defect agerrent area i's

POSSIAY Qek@rilRd &Rfr el NEcdUHaRRE %H&%Eméi%t d‘igléé 100, the

defect managenent |nf ormation can ated

egpd ge fect H{ﬂaﬁfém%%%r%%f £65 1691 tth@"l%%dL& are 103.

Into thé three tenporary defect nanag

B)‘?EE?SS 1%@@?08%%@ toaﬁ‘ﬂ)wglgﬁg’ e & 18%Fﬁ)\ihﬁg%e‘%h%teir 'SH% 8ftical

and placed on the optical

dlg@iﬁbbix?d tRe %re(h\@rg.? rb@%ﬂﬁt%ﬁgﬂ;?ﬁe’ ¥e(9ﬁfd%ﬁ% ﬁ@ﬂﬁ%ﬂ%‘ﬂd at the

ar eas aV|ng a relative rge areal srlze

sa%@%‘iin)é %aﬁgﬁoEQﬂ)1§5toe>fb§h'z8gtH@‘a%'&‘QctsEﬁé‘ﬁ&g'éﬁe%% fAY the
the optical disc. By this, it is possible to increase

opitit@inueperopf tines that the defect managenment 49
i nformati on can be updated. Incidentally, the nunber

of t WEodcRTRYr @h% ‘%@frﬂﬁira nﬁ%%”ba&&?@ﬁxe‘xﬁ BPta 106B is
limited to three; 1t may be two maybe four or

PIE b MIPYRS RO 18 0oL ) 89L8achIclo, an he
te B RARry AL BE MIRA Bge ittt £FPNBBY fehBfded between the data
zone 108 and the lead-out area 104. Thus, it is possible to provide
the compatibility between the optical disc 100 and the general
rewritten-type recording medium, and at the same time, 1t 1s possible
to provide the relatively large temporary defect management area.
By this, it is possible to increase the number of times that the defect
management information can be updated.

Moreover, the temporary defect management area is divided
into the three temporary defect management areas 106A, 106B, and
106C, and they are distributed and placed on the optical disc 100.
Thus, it is possible to provide the temporary defect management
areas having a relatively large areal size, without greatly change the

existing record structure as for the optical dise. By this, it 1s

possible to increase the number of times that the defect management
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managenent area may be placed on the outer
circunferential side of the |ead-out area. (Second
Exanpl e of Wite-once-type Recordi ng Medi unm) The
second exanple of the wite-gnce-type recordi ng medi um
10 of the present invention will be explained. In the
second exanple, the wite-once-type recordi ng nedi um
of the present invention is applied to a two-I|ayer
ioir irextdss @anype wtdted. disc. FIG 10 shows the
record structure of a wite-once-type optical disc

120. Thhedéeidllystite ntimbéfof 30eiteni herdiN@Efect management
circunferential side of the optical disc 120, 15 ang

atdes 1d gbt lighdeditv th@e0ut eia¥ beawH, et il laytd W or more.
the optical disc 120. As shown in FIG 10, a first

MoaygevenftHere iapid tiahitaition d8GHeSariiimperdedt Wfthe temporary
user data area 121; spare areas 122A and 122A; a

défRed- na R4 €emdA3, adch8ad- Quirtheemokés: tlde dedinPiok8ry defect
def ect managenent 20 area 125; tenporary defect

mABRAGLNERt a2k £afa¥ 2 \pld@bBonaite okBOCeirdith R réh@idlSside of

i nformati on recording area 127. A data zone 128 is
tHeotdmb ofat Givetahe user data area 121 and the spare areas
122A and 122B. A second |ayer of the optical disc 120

(SezopdoRixdath ¢ d hWratdrs@kce - tipcaRaE Gl i b IMTRAKE) ar eas
132A and 132B; and tenporary defect 25 managenent

ar easTHa6Acand ekdfiBpld ofathe &R -d88e it§pbofd®edii®@Medium
the user data area 131 and the spare areas 132A and

ofl@ZBpreBenbianehyio Ktillebefedflainpd] Cadh thScedd@fd example,
havi ng such a structure, it is possible to achieve the

tlsareriopemetona retbedingismedidme o pihec @lresdhnk@Gtion is

(Exanpl e of Defect Managenent Information) 5 The
aexasplie aftwhdadef actitorsragetepd opticlndiscon BIGI N® shows
the record structure of a write-once-type optical disc 120. The left
side of FIG. 10 is the inner circumferential side of the optical disc 120,
and the right side is the outer circumferential side of the optical disc
120.

As shown in FIG. 10, a first layer of the optical disc 120 is
provided with: a user data area 121; spare areas 122A and 122A; a
lead-in area 123; a lead-out area 124; a definite defect management
area 125; temporary defect management areas 126A, 126B, and
126C; and a status information recording area 127. A data zone 128
1s formed from the user data area 121 and the spare areas 122A and
122B. A second layer of the optical disc 120 is provided with® a user
data area 131; spare areas 132A and 132B; and temporary defect

management areas 136A and 136B. A data zone 138 is formed from

the user data area 131 and the spare areas 132A and 132B.
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write-once-type recording nediumof the present
invention will be explained. FIG 11 shows the defect
managenent information for the optical disc 100. As
shown in FIG 11, defect manggenent information 140

i ncludes setting information 141 and a defect list 10
142. The setting information 141 includes: the start
address of the wuser data area 101; the end address of

the UB@Endat didiRa ke oﬁhﬁalﬁhé@ 120 ﬁ@@ldg‘gﬁﬁhsaoﬁfﬁmture
area 102A; the size of the outer spare area 102B; and

itofshpbsdibloaaidteve T pRsld bﬁ@r:—ﬂﬁgnél 28Rt 40 Y88roptical
data area 101 on the optical ~ 15 disc 100 are

ditet 2o ned on the basis of the setting infornmation
141. Moreover, the size and position of each of the

(BpRnplardaSe RBAARA coh0PR BhfordhsHodpt r M ned on the
basis of the setting information 141. The setting

i nf orPRé | Ofarhdple i 5f GRBEHRTED BYaRa&HRMA NYfdrmation of the
reproduci ng apparatus at the tinme of initializing the

woltlel 6abe -4y b6 ﬂ&%rd@ﬂg I%Qdﬁﬁﬁpﬁ)@eﬂle‘)@tr@séﬁﬁ 19%&1@% will be

di sc 100, as one portion of the defect mnanagenent

explaohsat | @1CGL401 Jhewsf e ddrbst ﬁﬂ§hhg@ﬂle§ﬁd1§f0§'%1a9€10n for
the data zone 108 can be arbitrarily set by the

tHee Gtgedg disc F BPO.0dyLd NehAPRATRL FEG. FPI, 6388 Gnali¥gement
adj usting the start address of the user data area

in¥0dm a@ioh NEAGiizel Wied RetHRRN ﬁlﬁfrﬁﬁat]igﬁAMltah& £efect list
possible to forman area between the lead-in area 103

140d The dadtangz0ferda8iornnd 1UsR1hABs AR 38t la%dress. of the
tenporary defect nanagenent area 51 106B. FIG

usd10¥a th herex0n0antthef eh hea déf &Gt of the dde dé%asm 101; the
FIG 12, on the defect list 142, there are recorded an

sisdcsfeske figheri $isk ftairBg IDEADQ;SBﬂet kiok of thedehifidd sphre area
the user data area 101 (which is 5 hereinafter

102Beandbtleramfaridaiest address"), an address for

The position and size of the user data area 101 on the optical
disc 100 are determined on the basis of the setting information 141.
Moreover, the size and position of each of the spare areas 102A and
102B are also determined on the basis of the setting information 141.
The setting information 141 is generated by a recording / reproducing
apparatus at the time of initializing the optical disc 100, and
recorded onto the optical disc 100, as one portion of the defect
management information 140. Therefore, the position and size of
the data zone 108 can be arbitrarily set by the recording /
reproducing apparatus. For example, by adjusting the start address
of the user data area 101, or the size of the spare area 102A, it is

possible to form an area between the lead-in area 103 and the data

zone 108, and use the area as the temporary defect management area
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i ndicating the recording position in the partial spare
area 102A or 102B of the record data to be recorded
or already recorded at the position of the defect
(which is hereinafter referred to as a "spare
address" (i.e. "spare recording address")); and ot her
information. |f 10 there are a plurality of defects in
the user data area 101, a plurality of defect

10%dslr esses corresponding to the defects and a plurality
of spare addresses are recorded onto the defect I|ist

142. G thesheeR he &Ei?er{tegpflg@‘a/e?@ctt %@t g%tgl Cglxs dhd%n in

100 i s reproduced, the recordi ng repro In

FIEPPapatyss thef &éﬁec&qighqzﬁf,f 919&@%%;5&&@@& h& éggff?%se for

15 address of the defect list 142. referring
; l4ihsit 2o i ' I R
g e o bt o G RBR TS S0 ShLPY Bl 91 BBt i

he&@ﬁ%ﬂ@?y?%r@ﬁo%t hg dpf e&éfeg@”%didtre%%'i)fg?ﬁiEXq&ﬁdpregs for

certain reproduce the record data.

in@fca®ift Uhd ?E@Jﬂmhigoﬁésﬁgoﬂ—qﬁ fhé aﬁ@"@%gr@farte ?%82}\. or

status i nfornmation-of t wite-once-type recor

102;3&20‘1”@@ rEE@rcPrﬁ%ntoi%V%@%ftgb%\idrl PRa tgg@éﬂf‘eqi at the

13 shows the first exanp t he st

po:b{t;igﬁ”@it kB8 Ot NG 10k &agegbﬁi%ﬁt?garle%?fé{?ttﬂeas a "spare

i nformati on 150 shown in cat es

addee 8L d(ing, ‘Séﬁﬂésfét:o‘%ﬁiﬁg%c&ﬁ%%@?@f )ﬁnﬁe&?ﬁeér fiformation. If

managenent areas 106A, 106B, and 106C. st at us

théfd Q88 ?Pﬁraﬁﬁp of MEreE&Sin LRE QIR 42k heLa 1Al 8&2?2@%1&37

the start address of each of 52 the tenporary

of TRITAEE TRy eREE8 T 01 PO 0B t8Nhel WeGects) Qﬁerﬁaﬂtgﬁ%ity of

for indicating the areal size of each of them "an

sphPstad HRESES ATRNAGSIBBY di¥ IR P81 189142, If the record
Incidentally, it is also possible to replace the

datAf1RELEREL @b Qhel SyHicaT WG 10 & e8hr&dd& Pf t18A¢BSfding /
the 5 tenporary defect managenent areas 106A, 106B,

re@¥l Udl8G aPyaratus refers to the defect address and the spare
address of the defect list 142. By referring to the defect list 142, it
is possible to follow a locus or path of the recording of the record data
which is recorded away from the defect, and it 1s possible to certainly
reproduce the record data.

(First Example of Status Information)

The first example of the status information of the
write-once-type recording medium of the present invention will be
explained. FIG. 13 shows the first example of the status
information for the optical disc 100. Status information 150 shown
in FIG. 13 indicates the recording statuses of the temporary defect

management areas 106A, 106B, and 106C. The status information

150 includes: information for indicating the start address of each of
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information for indicating the end address of each of
the tenporary defect managenent areas 106A, 106B, and
106C. The | ast defect managenent information flag
indicates the tenporary defect managenent area in
which the last defect 10 n& agenent information is
recorded, out of the tenporary defect managenent areas
106A, 106B, and 106C. The | ast defect nanagenent

i AP e
?Hl%rt?tgﬁ/ fof§hAGEa Jﬁﬁgaﬁf{g%gﬁﬁ?& %QQaChwEIE%ﬁL hind a last

ereor correspon nporary

ettt L e
tol g&ﬁ:glagﬁftq{%t 1%@ Htfokqglﬁﬁ{;%%lggt}{e! Q?eal' glzteht?f g%ugh 0¥ the

at neans ere IS Nno manag

te'n?ﬁ 'c? ﬁapt ota{}ﬁaeéegﬁgﬁﬁ aé}lezzggf ﬁ&é% {‘c%"ﬁnegﬁda&g%c by
1n{f8?x§l§ﬂc{}? t6r 13(1&&1 e#xgsi{hedgﬁﬁcéd \AgSPRALY éfq{}?er Tatd rpoonrary

enporary nanagene area correspon

dﬁtfg E%a{?é%eme[}ﬁ' EF%@ ¢§A 4he s agﬁdqt%f ot managemant

orrra ect "mandgenent 1 nfornmation

recorged | ?E ek mbld rﬁ%ggg@%t fO{’IIﬂ%.t]qﬁI %ﬁ% indicates the

managenen rmat1on In one n or

tegﬁﬁ%a Medgfelﬁrtallgﬁﬁagggfewoégéé’ ﬁiﬁf &ohi Cr}‘lanﬁg(fgmfggt defect

descr Her ei na ter

mﬁﬂﬁgbh%hf nhﬂ‘:‘}n 511 ?y &ﬁ?é\%§4 1%9 1:\'.'MeI Ite{ﬁ orary defect

explal ne speC| sta

mﬁ’ﬁ'a Brd A4y egf O@f’k def(%cg g&geﬂ%@ ' nfrﬂ{gailégp defect

are record in t e ténporary defect managenent are

DO, (bt Bor! S S RAECETHL 125 e
ddteePHhA9gement information flag corresponds to the temporary
defect management area 106A. The bit 1 thereof corresponds to the
temporary defect management area 106B. The bit 2 thereof
corresponds to the temporary defect management area 106C.

In the last defect management information flag, if the bit is
"0", that means there is no last defect management information in
the temporary defect management area corresponding to the bit. ‘If
the bit is "1", that means there is the last defect management
information in the temporary defect management area corresponding
to the bit. Incidentally, the last defect management information is
the defect management information recorded at last in time, out of
the defect management information recorded in one portion or all of

the plurality of temporary defect management areas, as described

above.
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area 107. Incidentally, in FIG 14, the display of the
| ead-in area 103, the data zone 108, and the like is
omtted, for convenience of explanation. In FIG 14,
def ect managenent informatign 140A is the defect 10
managenent information generated at first. This is
recorded at the head of the first tenporary defect
managenent area 106A. Defect managenent infornmation
140BHegei hafteef the frmntigenehthe stdorsrmioomaipdatié fall be
the first time. This is continuously recorded next to

exiphei rbat, espte cafinaeme H1G nl érelmivi on H40As iDefvdgch f6ur pieces
managenent information 140C is the defect nanagenent

of i dé fzrcirammiaora gepalen £ drffor mialieors ecenaetonded Tine thef Bnporary
managenent information 140A is full of the three

dededte via megmyems nardanfoar the iapticaladise A€0eand foumpieces of
unrecorded are in which the defect managemnent _

stanioinfirnoatioanabe reecotatbdn thef etatuminaipensation recording
i nformati on 140D 20 is the defect managenent

areaf bdTat Incidepdaiby inoFIGhel4.hihe dispbay ofnile ilead-in area
recorded at the head of the tenporary defect

108artdgedaba zared 0806B1d ItheFliBe 1 pmifitedlefectonvenience of
managenent information 140D is the |ast defect

exphamagoant i nformation. On the other hand, in FIG 14,
status information 150A is the 25 status information
cor r bs JUSHi he, defaciendehgem emtinagfomerdtionfdias itba defect
140A. This is recorded substantially at the same tine

m £da gein emd dofoi mg tidre gdekeate dran dygetentThist isrredordad at the
140A, and is recorded at the head of the status

hepdf of theifonstr éempdirayy adefaclonanageatarsd an¢orkffidon Defect
150B is the status information corresponding to the

m ajed gem epdnadgefmmatiohor fek0Bn 140BheThidefeet r cmamdarg ngent
substantially at the sane tine of recording the defect

inframagidpentupdated for the first time. This is continuously

recorded next to the defect management information 140A. Defect
management information 140C 1s the defect management
information updated for the second time. The defect management
information 140A is full of the three defect management information,
and there is no more unrecorded are in which the defect management
information can be recorded. Defect management information 140D
is the defect management information updated for the third time.
This is recorded at the head of the temporary defect management
area 106B. In FIG. 14, the defect management information 140D is
the last defect management information.

On the other hand, in FIG. 14, status information 150A is the
status information corresponding to the defect management

information 140A. This is recorded substantially at the same time
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i nformati on 140B, and is continuously recorded next to
the status information 150A. I n the sane manner,
status information 150C is the status information
corresponding to the defect managemant i nformati on
140C, and status informati oR¥150D is the status 10

i nformati on corresponding to the defect nmanagenent

i nf or mati on 14OD In FIG 14, the status infornation

off AR5 RaHE PG oRe e dRnmp BBy el‘%fsf?a%i%e"e?%P#at A is
re%%%[lga z?{]thghégdt(ﬂethg ttagegel.% or % Zntng'gaordmg area 107.

I on referred 1843
SH];&%r@to'r tloﬁslgéﬁe%g@} %ta{]f or n?g‘pégocg%lf’rgggpndmg to
h .
i PRt 2%3“1%5'85%9%ew%§fn%3{%5144# or mehn sotsqarded
SL&bSCésn% llyoath P%? L3 u %nlt?afg fr}%{:t:)]rgﬁl ?hééfgg%ﬂ Iﬁgnagé&ent
f hat
TREAIEERT a4y f#ﬁdﬁa%%e&%?ﬁvy%ﬂyﬁa%?@ﬁ%h%%& Foro Mo status
lnﬁl?f?legﬁoﬂln&%ﬁ o AR ke SRiery REAREC Bl GoRsTo0C ie
threecs%ﬁgﬁg fl{]ftogmaht? Hptcé%raé[sl%)lnoﬁ{lgcg? gﬁ%c t_aL ntt gr?anagement

rFrecord data fecofr

ln%g%%#ﬁled%‘%)ea L Prgnagtaocr (é ﬁg%o%du‘f?l?%m lt%patrh%t Status

e 8 0 A 890,44, BB s
14(ﬂ§_0rq dﬂ@ 4Thﬁ{]e %qudgei c{r%gﬁon igﬂbog&ﬂe%g)onds to the

appara us per or e © rent
Fﬁe(}'nghe status

%1!95}‘%@{ rﬁ%‘rﬁ%éf?ﬁ%nﬁ n%g?ﬂlﬁg%?gl uci ng appé{rlg
mgt?(dftﬂ%gﬁ)rrfegdpoq?‘ggﬁ&nmg%mtﬂenf qﬁgﬁt ' QLR t Qr?ax?@gc‘éélent
information is referred to as "last status information".

The status information 150D shown in FIG. 13 shows the
recording status of the optical disc 100 shown in FIG. 14. Namely,
the status information 150 is the last status information 150D in
FIG .14. In the status information 150 (150D), the bit 1 is "1", out of
the bits of the last defect management information flag. This
indicates that the last defect management information 140D is
recorded in the temporary defect management area 106B
corresponding to the bit 1.

When the record data is recorded onto the optical disc 100, or
when the record data recorded on the optical disc 100 is reproduced,
the recording / reproducing apparatus reads the defect management

information from the optical disc 100, at a preparation stage before
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def ect managenent information. As descri bed above, the
defect nmanagenent information read by the recording /
reproduci ng apparatus at the preparation state of the
recording and the reproducgson is the basis of the
def ect managenent and the basis of 10 the updating of
t he defect nmanagenent information. Thus, it is
desirabl e that the defect managenent information is
sthbhingevibet redefdiaty ranhgdnenteprotlachmtd af, theerecdinke data.
| ast defect managenent information, in which the
Tisdmat beeoteedbhect wprohlecopgi appadaties G fatmst bhe defect
present time point is reflected at nost. Thus, the
maaagedieng,/ dib rtapr oblasisngofippheat remads pdeifddtes nemntagement
reads the | ast defect nmanagenent information, from
inéommgtidre plMoakbvyr,ofthdefrectrdimemnalergntoduhing matpiparatus
recorded in the tenporary defect nmanagenent areas
udd¥gAs 106 Be fertdmh@G@ cone h h én fiptnh atibndés ¢hiOPa siatof thheread
preparation stage of the recording and the
defepr cdaohigemend infiommaGidn.ne Ad e scedwrddiaipve, the defect
reproduci ng apparatus refers to the | ast defect
mannggerertt infbommiownréhdg bpf the steadrddnignf/orrstrodmcing
150. By this, the recording / reproduci ng apparatus
apgparatasogiti zZde herdenpaiat v staef ecf thenagermtingr emnd nthe
whi ch the | ast defect managenent information is
repecondiEdn mnthe dmsisiofkhe deforitfmanhgehpstit dafdethe Pasis of
managenent information. For exanple, if the recording
thet apdatioig dthéhepdefralt dissagdifens adosmatmonn AllGs, it is
14, the recording / 56 reproduci ng apparatus
desecdgni that ttlet ddfechimabagentdmt |iaformefsot is the newest
managenent information flag of the status information
def&@Dman4gemertthénforamative, biagi,sthé llsé delognindrorgement
the recording / reproducing apparatus searches only
infdren aoponaryhuedt éoe stahagefendetacso6theoeBiicEledisc 100 at
recording / reproduci ng apparatus does not search the
the present time point is reflected at most. Thus, the recording /

reproducing apparatus specifies and reads the last defect
management information, from among the plurality of defect
management information recorded in the temporary defect
management areas 106A, 106B, and 106C on the optical disc 100, at
the preparation stage of the recording and the reproduction. At this
time, the recording / reproducing apparatus refers to the last defect
management information flag of the status information 150. By this,
the recording / reproducing apparatus can recognize the temporary
defect management area in which the last defect management
information is recorded, and can quickly specify the last defect
management information. For example, if the recording status of

the optical disc 100 is as shown in FIG. 14, the recording /
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tenporary defect nmanagenent areas 106A and 106C. By
this, the recording / reproduci ng apparatus cam

qui ckly specify the | ast defect managenent

i nformati on 140D. (Second npl e of Status

I nformati on) 10 The second exanple of the status
information of the wite-once-type recordi ng nedi um
of the present invention will be explained. FIG 15

rOdncihe é&ﬁ@ﬁ&@@a&&% Dlost DRa SLtALUBIt IINEPTIRL 'lé)é;c defect

for the optical disc 10 Status information 160 shown

miah afgle®h e AP ih IR 2E10% 1188 SLERE dtRouSHATYUSRE1 BN 156D is "1".
tenporary defect 15 managenent areas 106A, 106B, and

TRORC onThBeSHALLLS o QM %E&@ﬁti&i@,?th@cll g?ainé r'ferepr(hducing

information for indicating the start address of eac

aPpatdQid QERLEREY %gff%the”%@?r%f&%%g Wtect ]Iﬂﬁ@agégﬁﬁxt area

and 106C, the iIn mat | on icating t real

1668€ qfhee"'i'%tgof’ciix{wgh?rgeéﬁBQuﬁiné Lﬂéibpeflleﬁ:gls %9%%%1:]‘ Wlreh the

flag indicates the présence or sence o

tep SEA L FEEtE 8 d a £G5B n®f a i ﬁg%&%ﬁﬂh@@t‘?ﬁ]{%y this, the
managerent areas 106A, 106B, and 106C. The full"fl ag

reitcgrtéfﬂé /Q@f)?@di@ﬁlﬁﬁf)pgré’fug PEm fHidklk é}%c@f}f fﬁérggglgia{efect

he  tenporary defect nmanagenent aréa 106

mhnklReneals HPforesPaRAsL4@Dt he tenporary defect
managenent 25 area 106B. The bit 2 thereof corresponds

(SeRohfeE k8 MARA S HARRCIn foFRIAGEARNt area 106C. 57 In
the full flag, if the bit is "0", that nmeans there is

an ummeCokEesh &r @ alipld1€ot ETRET Atk tHST GnfoFRABIAITEBE the
area corresponding to the bit. If the bit is "1",

witatoRARSpé hRILBrilfn PGne SNIACHT 48d prE&S AN iABENtion will be

tenporary defect managenent area 5 corresponding to
edf]8iféd. FIG. 15 shows the second example of the status
information for the optical disc 100. Status information 160 shown
in FIG. 15 indicates the recording statuses of the temporary defect
management areas 106A, 106B, and 106C. The status information
160 includes: the information for indicating the start address of each
of the temporary defect management areas 106A, 1068, and 106C;
the information for indicating the areal size of each of them; and a
full flag.

The full flag indicates the presence or absence of an
unrecorded area in each of the temporary defect management areas
106A, 106B, and 106C. The full flag is 3bit data. The bit O of the
full flag corresponds to the temporary defect management area 106A.
The bit 1 thereof corresponds to the temporary defect management

area 106B. The bit 2 thereof corresponds to the temporary defect

management area 106C.



10

15

20

25

Herei nafter, the function of the status information
160 will be explained, specifically, with reference
to FIG 14 and FIG 15. The status information 160
shown in FIG 15 shows the §ppcord| ng status of the
optical disc 100 shown in FIG 14. In the status
information 10 160, the bit 0is "1", and the bitl and
the bit 2 are both "0", out of the bits of the full

flaginTHhes mwﬁageqftﬂ?é BiRefL "o, N MNHEEORS16thed6e8 an
in the defect managenent information 140A

wiGRCHEEPONdireQ t fh T RBebi temBoraPf tdiAkct NRENABement area
unrecorded areas in the tenporary defect managenent

coBFponkl8B anNdhi0bE. HET fhe Wit 18 BBSWIBA Bind BBedd is no

order of the tenporary defect nmnagement areas which

ureobded faka the agdi ttanpbrapeordifmet oimhngsdRieft area
managenent information is determ ned in advance to be

colf o HIB R 1Q0Fhe Bgrel y, it is assumed that the

fol 'ow ng rule IS set in advance to the recording /

repr oyl RAftaP) pﬁi@wﬁcnbneof tH18t LRI LHLFOFRNAIEHEIHO will be
information is 20 firstly recorded into the tenporary

exHBAiBGM, 'E%J%Qﬁ@&ﬂ? i€R rkd6fencand an14r§§@r1dﬁ§i 1BLO The

he tenporary defect nanagement area 106B |if

st4 QPO fRfrin S8 ACL6 MRARGAIEAFBL €25 1004w b S hbl ﬂ'éc%‘ildﬂﬁ)g status
and then, recorded into the tenporary defect

of FBBagSITBAL dade 20008 owh ihPIGL ermpor B ¥hdedt@g s information
managenent area 106B is filled up. Under this 25

16000HEHiIOM id 11t hetdthe baP1 undeais Ber2aneaheid Yo' hudthef the
tenporary def ect managenent area 106A, that neans t he

bilsast tEefFatt fIaenage®nin E8atd NERANBhEAN i hof RELESAU ldNarea
the next tenporary defect nmanagenent area 106B. Thus,

in RYiel @ REE il8nh Be fftt tSirdb ¥ 4 thd RNMETA ebridPoridifig to the bit
recordi ng / reproduci ng apparatus can recogni ze the

0, t&AROLRAY tKefeedt RMIRGEF®Ed aréms |ih WheCheligotast defect
def ect managenent 5 information is recorded, and can
m &k €dchy ns pPeed sy 10BSB laard 1WEFE@Ct Here, it is assumed that the
order of the temporary defect management areas which are used for
the additional recording of the defect management information is
determined in advance to be 106A—106B—106C. Namely, it is
assumed that the following rule is set in advance to the recording /
reproducing apparatus; i.e., the defect management information is
firstly recorded into the temporary defect management area 106A,
and then, recorded into the temporary defect management area 106B
if the temporary defect management area 106A is filled up, and then,
recorded into the temporary defect management area 106C if the
temporary defect management area 106B is filled up. Under this

condition, if there i1s no unrecorded area only in the temporary defect

management area 106A, that means the last defect management
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managenent information. (Third Exanple of Status

I nformation) The third exanple of the status

information of the wite-once-type recording nmedi um

of the present invention wlsg be 10 explained. FIG

16 shows the third exanple of the status information

for the optical disc 100. Status information 170 shown

in FIG 16 indicates the recording statuses of the
inferpartasy idef @oirdedanagdre niexar easpd ooy dudest; mamdagement

106C. The status information 170 includes: the
atredf AIOGR.i ofhfugr bndiefatring tdehet atdtvad i fasn aficaatB0, the

15 of the tenporary defect nmanagenent areas 106A,
rebo6Bin@ant a0 ducihg apbaraetsosahoretdghicat ithg thmporary

areal size of each of them and a recording status
ddfleay. mkheageanoendi ageat &husvHichg thedilaat edefdret hesinegeiment

of the defect managenent areas 106A, 106B, and 106C
infsralaltiamriec eedesde Qammidal dan @Rickée osghed fy othal last defect

recorded. The recording status flag is 6bit data. The
mhinta g@ neenskt idsrimdtidnof the recording status flag

correspond to the "tenporary defect nmanagenent area
(THIGA. Exfvm e tof S tataist hefobintat3ont her eof correspond to

the tenporary defect managenent area 106B. The bit 4

and tTHee bithifd t kemeopleonfesfimndstatiheinfmmation of the

def ect 25 managenent area 106C. As descri bed above, in
wihe-sreaotyp e esbadise hbdiym2obithecpressponnse htionnerill be

tenporary defect nmanagenent area. 59 Hereinafter, the
explbitedor r ddfondl g showaneth@nphial yexlefopdt of the status

managenent area is referred to a "bit unit". In the
infemandio fet ahaoftieg, difc 168. biStatns tinferth@blon A8tshown

nmeans the tenporary defect managenent area
inc Bl Gesinddingutes thee rbcordimig stBvisesadi thartenwpaedy fdéfect

the bit unit is "01", that means the tenporary
management areas 106A, 106B, and 106C. The status information

170 includes: the information for indicating the start address of each
of the temporary defect management areas 106A, 106B, and 106C;
the information for indicating the areal size of each of them; and a
recording status flag.

The recording status flag indicates whether each of the defect
management areas 106A, 106B, and 106C is all unrecorded, partially
recorded, or all recorded. The recording status flag is 6bit data.
The bit 0 and the bit 1 of the recording status flag correspond to the
temporary defect management area 106A. The bit 2 and the bit 3
thereof correspond to the temporary defect management area 106B.
The bit 4 and the bit 5 thereof correspond to the temporary defect
management area 106C. As described above, in the recording status

flag, 2 bit corresponds to one temporary defect management area.
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def ect managenent area corresponding to the bit unit
is partially recorded. If the bit unit is "10", that
neans the tenporary defect managenent area
corresponding to the bit un'g is all recorded.
Herei nafter, the function of“the status information
170 will be 10 explained, specifically. FIG 17 shows
a status in which four pieces of defect managenent
; 0 reyr r egpor.ary
HbPENATRL S ORKRT &) T BEO %@e{spggfiﬂaéSgplggleantgq?%ﬁfatry defect

managenent area on the op

main%gggléﬁt aPdRLYSeFHUNRL A OBjALGifecorded in the

sta information recording area 107. 15 In FIG 17,

the qﬁft?ﬁeérde egﬁgeé}tathgffﬂ%faiffi ﬂﬂioﬁlitg%zo l @8 a@lmeans

first, ct “managenen nformati on updat e

! . . . _
g ] S5O o g 1 i
is 'r\?gg Qﬁﬁ%‘éo.‘r@%g h S é ? ¢he it BRRIRTR Y 13890004 tl&)eDt%%lp orary

reover, t ect managenment 1 Aformation 1

de%@@'@&ﬁ&nﬁgge dift bhes & BB bﬁd{fégocrfggg? il%ﬁ“?qﬁiet %)St; earrtially

tenporary ect nmanagenent are

re?gﬂ?%de.sg Yol BHORHBE iile()l?Qﬁa‘:Omt]ﬂZng Aﬁ:?%l%?j‘%%?gdefect

ef ect managenent i nfornation

méﬁﬁggg{én‘%eéyea @éﬁr%s%:&%rﬁﬁ% EOMJ]F’#Z hg‘g;‘ gsc%ﬂf P dRGLan

rec ng area managenment

i nf OH@Ie!iﬂth%g, %ﬁQ@uhﬁtitotﬁeof ﬂ?%;g&i%infm%@?z%gﬂl be

i nformati on, anhd the status rmation

exﬁ‘%fneﬁi,aéﬂé%iﬁﬂgﬂwtﬂ‘l‘stﬁbl @%hﬁﬂ?@ ast t%.t&:.lﬁ% ﬂﬂ%‘?ﬁﬁﬁ%ﬁ@t %ieece s

shown 1n FIG 16 ws the recording status of

of Ot feed! nﬁrﬁézgle]xﬁgny‘i%rﬁﬁtﬂﬁ are/ rebBPELY in tRE BEALYRary

information 170 is the last status infornmation 170D i n

e g e en b S Pn Ay SR d00 A Yof eces of
stafds' infifm Rfiohh8rdirkcsid & iAf tH L4 /REOTH M ation recording
area 107.

In FIG. 17, the defect management information 140A
generated at first, the defect management information 140B updated
for the first time, and the defect management information 140C
updated for the second time, are recorded in the defect management
area 106A. Moreover, the defect management information 140D
updated for the third time is recorded in the temporary defect
management area 106C. On . the other hand, status information
170A to 170D corresponding to the defect management information
140A to 140D, respectively, are recorded in the status information
recording area 107. In FIG. 17, the defect management information

140D 1s the last defect management information, and the status

information 170D is the last status information.
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status flag. This indicates that the tenporary defect
managenent area 106C corresponding to the bit unit is
partially recorded, and that the tenporary defect
managenent area 106C is in yse now. This neans that
the | ast defect managenent PAf or mation 140D is 10
recorded in the tenporary defect nanagenent area 106C.
Thus, referring to the status infornmation 170 the
recor@in repro C|n a ahus can r gni ze
tenp(;lﬂ};\ergStélé:PSCtlnﬁog s GS ) BROTNLE  shp%s the
8} 81 TRAOOC TR M B k. t'gcn 10BRb S lewﬁ?dnan%amdy,
can q y speC| managernerit

th'len%tatn%tl'n?g m$ %%O(qu:lfl s%xs%g?ug ﬁgfor% 1%%1 170D in FIG.

ornat ourt exa sta

1" PRI aefe ih ?ﬁéﬁ?@‘tew‘??*‘iﬁ@"—‘ﬁ {BF At R wie

HRBIE Bl HEP T LRI % %@S“ﬁifﬁ OF maF rf"% Shegfine
AT ML C 73! g2 e AL AbBasd U8 nlph Pement

enporary nanagenent areas

oA oA AT W 00 2 AR W, oo
th%%a*ﬁ%fa%m”ﬁﬁﬁﬁnﬂf 3?3@9%?%% AR, a?f%??ﬁséf&ﬁé\s all}lgg%e now.
T Bfln {3 olpd 185k FO8CE, maRattiaht (iAo  dfioD is
e ETRIR D585y 1090 ﬁf%%&ﬂ%% 5l FOBEL T VEL5, by

I'nac sSé 'S al 'so

B 7 PO S0 ER 8. pAg oot
ST s B B FAET T, B P LA

wRIGOe &1 AL 8L lﬁﬁ?@a%léln?gnt information 140D 1s recorded, and
can quickly specify the last defect management information 140D.
(Fourth Example of Status Information)

The fourth example of the status information of the
write-once-type recording medium of the present invention will be
explained. FIG. 18 shows the fourth example of the status
information for the optical disc 100. Status information 180 shown
in FIG. 18 indicates the recording statuses of the temporary defect
management areas 106A, 106B, and 106C. The status information
180 includes: the information for indicating the start address of each
of the temporary defect management areas 106A, 106B, and 106C;
the information for indicating the areal size of each of them; and a
use status flag.

The use status flag indicates whether each of the defect
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al l owed, or can be perforned. The "inactive" indicates
a status in which the use of the tenporary defect
managenent area i s not predeterm ned, not allowed, or
can not be perfornmed. For gé nmple, if the tenporary
def ect managenent area 106 s used for another 10
application, the tenporary defect nanagenent area 106C
is made inactive. The use status flag is 6bit dat a.

mdN§ Qiﬁenq Qféjast 266 ' t1016§f a}lgelfOéJ(?quJc%‘}'e r 1nggt1ge If it

cor espond nporar mana e

18 %%@i%e 1he fid ﬁ%ﬁ{}dﬂ%l?talg 1n%13£]t%rsev9rile‘fﬁ§%§%%%¥ 081 ?f the

nporary rranagerrent al ea

o B A O IO U DSOEIT T we
InEﬂfeﬁ’tsaqli tgltef ec%t!leg" 1?1dl?ée{ %% rs%%@ﬁgqﬁ Qv 1?@ethet ngzof the

t'enpor ar manag SRSt &4 rei na
temlﬁoraﬁ' ?Prg' 91%??819? a,tr(égppsr ﬁr%dg qfrﬁﬁzltrhe ﬁ%gsecq}ae&uled
2 éﬁ%%fgi'y%gfe%o lt#.?ﬁ%eednéﬂ‘tf s rCay L BN Bt o
B, B 48 P 3, U B el 4 B e
er&??&%ﬁﬁ{‘éd aﬁ&a atRW &P p{?f?ﬁﬁ%ﬁé&gb%h eJcl?I rmelaI t osr %%gfnple

I've, and Th use now. it
g'ﬁtsearfo‘} another

it JRR"S ARG O LE e el éfmgﬁftea‘:l‘eg'z"%%nac

correspon

BT e LS A BEGEL R LLETHECD g

insd@tys in which four pieces of def ect managemnent
I n ormatlon are recorded in the tenporary 5 defect

managg e Qfaq:%soﬂaylg Rt Gah. didge HPPoth ERY it 1 of the

pi eces o
use status flag correspond to the temporary defect management area

106A. The bit 2 and the bit 3 thereof correspond to the temporary
defect management area 106B. The bit 4 and the bit 5 thereof
correspond to the temporary defect management area 106C. As
described above, in the use status flag, 2 bit corresponds to one
temporary defect management area. Hereinafter, the 2 bit
corresponding to one temporary defect management area is referred
to a "bit unit".

In the use status flag, if the bit unit is "00", that means the
temporary defect management area corresponding to the bit unit is
active, and is not in use now. If the bit unit is "01", that means the
temporary defect management area corresponding to the bit unit is
active, and in use now. If the bit unit is "10", that means the whole

temporary defect management area corresponding to the bit unit is
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status information are recorded in the status
information recording area 107. In FIG 19, the

def ect managenent information 140A generated at
first, the defect nanagenen% i nformati on 140B updat ed
10 for the first time, and fe def ect managemnent

i nformati on 140C updated for the second tine, are
recorded in the defect managenent area 106A.

ver, the defect managenent information 140D

in¥RERRY
1nupdated for the third tinme is recorded in the

t en”p‘H@fe\ing?ﬁeerC?he %ﬂ%@ﬁi@gf ig%}%ﬁ&%&g Coéﬂ%noié]@rwlll be

hand, status I nfornation rrespondin

explaiiéd d%ﬁf&h g?@‘?‘geﬂqﬁ‘}'t lgng}%‘?ﬁta! g 1954%J}ﬁcﬁ4€2)larnpleces

respectl recor de atus 1 nforima

of" 8?%0‘%' Hﬂar@iﬁ%ﬂégzl %ﬂf%ﬁﬂa} 13[9%1'% %cg?égﬁtlﬁﬁﬂg%gﬁﬂ)orary

ormati1 on ect nahag erren

déf@é@&ﬂ?ﬁég@me da b de Gif %hgooq_ﬂggpr 11Q0b i rra(lt’ér h}“%g%s of

| ast statls 1 nfornmation status In

stﬁt‘n?%n dﬁﬁﬁoixogré%%r&@&ﬁprﬁ?éisgbﬁgsnzﬁﬁg&rﬁ? {] ordmg

optica sho
deaf phfation 180 is the last status information 180D|n
aFIG 19. In the status information 180 (180D), the

bi t ypi t p@ow ed (et hdeitelg% %%Hegggpeﬁgwe Igfsotrggagﬁﬁn 140A

"01" out of & bi't uni use sta

geﬂ%‘rﬁté&‘@tqﬁtﬁs thg"ﬁefg £ n&gﬂyg%ﬁ@ﬁtq%ffg%a%gaWhp dated

area 106B corresponding to e bit unit 1I's act

foNthd rhfgstetﬂﬁg'oram Sp1f3 & A0SmhRR g gﬁbgnd é}ﬁ%ﬁﬁ%@fo&a 140C

managenent I n nmat i on IS rec

uﬁcﬁﬂ@ﬁrﬁﬁyﬂﬂ,ﬁEQSJnﬂpﬁge%@tI%eq;o‘fae&qg’@t g rEll(ﬁ'?>1ctbi£1anagement

referring to the statlUs information 1

arb8C208IANg M JRRVRUUGHAI [RREA %Hﬁ?ﬁgﬁ}lx{te‘iﬁ Iﬁﬁ 1toli‘19 140D

tenporary defect nmnagenent area

upgﬁ:dl;t@at fERNGEenEntdl BiRE TR 1 QRo140P 11 ﬂ?&oiré:lﬁﬂoréﬂd defect
management area 106B. On the other hand, status information
180A to 180D corresponding to the defect management information
140A to 140D, respectively, are recorded in the status information
recording area 107. In FIG. 19, the defect management information
140D 1s the last defect management information, and the status
information 180D is the last status information.

The status information 180 shown in FIG. 18 shows the
recording status of the optical disc 100 shown in FIG. 19. Namely,
the status information 180 is the last status information 180D in FIG.
19. In the status information 180 (180D), the bit unit provided with
the bit 2 and the bit 3 is "01", out of the bit units of the use status

flag. This indicates that the temporary defect management area

106B corresponding to the bit unit is active, and in use now. This
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qui ckly specify the | ast defect managenent information
140D. (Exanpl e of Recording Apparatus Reproducing
Appar at us) The exanple of the recordi ng apparatus and
t he reproduci ng apparatus g the present invention
will be explained. FIG 20 10 the exanpl e of
the recordi ng apparatus and the reproduci ng appar at us
of the present invention. A recording / reproducing

m?&ﬁ@%ﬁﬁy%géqgsﬂa@f@cﬁ 'ﬂ ?p r&gn %nfbr ?ﬁ’éﬂgg ﬂé]ﬁ afecorded

recordi

1nrt%%°£eqng8£ e?eéthl%ao eq:tafl g'a%-%a 1ok ngﬁq)has fl?lég(x:'tte errlng

as a repro C|ng Appar ata repro

NN R TT  p—
ca?ppéaggtrl t%loo};wnﬁorg§ e&&}e%lt rl%gn g? J}%\grég o %hléﬂ the

he Tt epro uci ng ap rov
o B I B S e
o5 S ATl FARLA b0 BN
(BYRHAR of Kbl @ﬁpg?g“@* Reptodudibe ‘%ﬁ?agbﬁf ot oal
pi Ck*f‘BeSggam IBaOCP @g%gggﬁﬁgﬁ%gﬁﬁéraaﬁ ggé%{eg%gﬁﬁcing

and a 'sefvo cIrcui

o S SR R0, T, 2 v
thght@?‘&“&aﬁﬁ’n 0{}9&. N9 204 éfl?lg a%q&&%u%p%&i“ tflb S%e&;%dﬁ&ng

Irra recor ace w

ap?ﬁ%ﬁ‘?‘i%ﬂ‘?%f%% SRR PR 0 ein
apparatus 200 shown in FIG. 20 1s provided with: a function as a
recording apparatus of recording the record data onto the optical disc
100; and a function as a reproducing apparatus of reproducing the
record data recorded on the optical disc 100.

At first, the structure of the recording / reproducing apparatus
200 will be explained. As shown in FIG. 20, the recording /
reproducing apparatus 200 1s provided with: a disc drive 300; and a
backend 400.

FIG. 21 shows the inner structure of the disc drive 300. The
dise drive 300 records information onto the optical disc 100 and reads
the information recorded on the optical disc 100.

As shown in FIG. 21, the disc drive 300 is provided with: a
spindle motor 351; an optical pickup 352; a Radio Frequency (RF)
amplifier 353; and a servo circuit 354.

The spindle motor 351 is a motor for rotating the optical disc



10

15

20

25

the light beam The optical pickup 352 outputs a RF
signal corresponding to the reflected light of the
light beam The RF anplifier 353 anplifies the RF
signal outputted from the g tical pickup 352 and
outputs it to a Coder / Decoder (CODEC) 10 355.
Moreover, the RF anplifier 353 generates, fromthe RI P
signal, a wobble frequency signal WE, a track error
1®pgnal TE, and a focus error signal FE, and outputs
them The servo circuit 354 is a servo control circuit
for i ; b Vi f ' ' :
THY bRk hickp S YEOH QL F A 3La BY HEURi R Dnto

and the spind on the

o ko pAY SLEREL IE T BghAGHD AT 20 0gcl Bia ARy che
R 1 Wl S BB B e
R Rk B, PR oo, e R e e R ratgd fete of
O ISR LD ok el RISk, LORRLEECh T Btk
colf B drfud ta@ﬁg%geg%&n@ge;gfffﬁggfgmbégmas to

ate the record data. y, upon readi ng,

e SRER IS PRy 018 gt b o280
e R T A AL
SRS 80k LRSS, AL P58 P o

a GdPETe 32eqABNEY ALigHaR WEF IPkia QPR ESE is‘?gﬁﬁgﬂ%shhhe? focus
this

signal for indicating that, and output 'si gna

erkOr 3iGRIEFE, d61 £6ULpuBPThem Upon recording, the CODEC
355 appends the error correction code to

The servo circuit 354 1s a servo control circuit for controlling

the driving of the optical pickup 352 and the spindle motor 351 on the
basis of the track error signal TE, the focus error signal FE, and
other servo control signals.

Moreover, as shown in FIG. 21, the disc drive 300 is provided
with: the CODEC 355; a buffer 356; an interface 357; and a light
beam driving device 358.

The CODEC 355 is a circuit, provided with: a function of
performing an error correction for the record data upon reading; and
a function of appending an error correction code or mark to the record
data upon recording so as to modulate the record data. Specifically,
upon reading, the CODEC 355 demodulates and decodes the RF
signal outputted from the RF amplifier 353, performs an error

correction for the decoded RF signal, and then outputs this to the
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the record data outputted fromthe buffer 356,

nodul ates this data to have a code suited to the
optical characteristics or the Iike of the optica
disc 100, and then outputs ghe nodul ated record data
to the |I|ight beamdriving device 358. 10 The buffer
356 is a nenory circuit for storing the record data
tenporarily. The interface 357 is a circuit for

beffet r®561 NQMbBeoVAW U thoUtPtdr cBFrd @B NisCiRRsMle as a
the record data or the li ke between the disc “drive

re300t afchdriferagkesit 46thbr SPLLcticRlfbY theP@8coded RF signal,
reproduci ng, the 15 interface 357 responds a request

theo DGDE G rIFD ghacbacdkend 40tbr-asktecoidP ith obbﬂaléeﬁgml for
data outputted fromthe buffer 356 (i.e. the recor

indat¢#tihgadhht,0emidhevepuisathidi signkl0io t0 ddTechatdrbtbr 359.
400. Upon recording, the interface 357 receives the

Upenaiedodairng, WHecBOBEC BEBtd sk {do0ht Rerdrekend 1430 5@ to
the disc drive 300, and outputs this 20 data to the

theufdcer d 3btta ditputtedrfrage t B hufesPRBE S niduleas €Ris data to
command fromthe backend 400 and outputs all or part

hafe theodefagdted! icsthe @ fital REArhBteriFHRSTAM @he3BRef OF the
generating Defect Managenent |Information (DM

opdendr @éiser 1660hnHotKdie chapked hé0Rhoddlabe d 806 FH RBhtal AL the
i ght beam driving device 358 generates a 25 |ight

lidleabe gl diridngl ddale @B8.esponding to the record data
outputted fromthe CODEC 355 and outputs this signal

to t Mheoptuffeal 356 ¢KupmhinoBp 2ircie foPEtEFngPIkK WBcARR data
nodul ates a |ight beamon the basis of the |ight beam

tediporiarglysi gnal , and irradi ates the recording surface
of the optical disc 100 with it. This causes the
r ecoMienthteffddve3b@derdcirdat 8 fex coherdllikg tHy taphe/ output

recordi ng surface. 5 Mdireover, as shown in FIG 21,
ort bemah saiditiore @00he Srquivedi dada or the like between the disc
drive 300 and the backend 400. Specifically, upon reproducing, the
interface 357 responds a request command from the backend 400, and
outputs the record data outputted from the buffer 356 (i.e. the record
data read from the optical disc 100) to the backend 400. TUpon
recording, the interface 357 receives the record data which is
inputted from the backend 400 to the disc drive 300, and outputs this
data to the buffer 356. The interface 357 responds the request
command from the backend 400 and outputs all or part of the defect
lists maintained in a generator 360 for generating Defect
Management Information (DMI generator 360) to the backend 400.
Upon recording, the light beam driving device 358 generates a

light beam driving signal corresponding to the record data outputted

from the CODEC 355 and outputs this signal to the optical pickup
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with: the defect detector 359; and the DM generator
360. The defect detector 359 is a circuit for
detecting a defect on the optical disc 100. The
def ect detector 359 generates a defect detection
signal for indicating the pfesence or absence of a
defect, 10 and outputs this signal. The defect
detector 359 detects a def ect on the basis of the

35l he ke Bldgie BRRuRoetriGh adient PSR atat e PSS of
thepgRE Bt 1‘?}%%!%&4410%%&# Alate et i surface of
thégc?éﬁ?éf\%feg?%@%rw h@gfr i Grns e ohe rhferdingnal thezecord
8B i dRsc BFo 388 ToPRET i & ?as%é? bot or 2389 o0t puLs

e SR e on g oot roR R o 2 e &e 0 is provided
wigBoiRE detiet ARPECoR, 'ﬁ%?fi%ﬁé@@%ﬁ%%%e@ﬁm°r

ot oThe RERGE: %W%P@%%%?%ﬁf@gugﬁp Hfategtiny 8geftes on
thESOpEGAT (df, 1005, S Tderelt MG At Helbbrpifa g e fect
de?%&%ﬂa@l% ﬁtéovb%ggan@Ehﬁanaegeq'}%%a%ﬁé%ggwéﬁaf Fodetect,
angh o B B s ALy ollUfe BoToqh Rethrter PRdatakyts  defdtt on
thy r%g%?&§|h%§?%3§£§f#31{1%ﬁ0r(z%lfﬁqu%e%'3’ HiE eptpithgatd Sapon

neraQ

rof 4 JufamB el Fup P it e Bn o BB Do kS Jdpctibed

tobrg gf the %rlrgle c%gxoec §5% riis bl%(ljpgsbsqmee a-gha? I%PUI gflperforming

the error correction for the decoded RF signal, the CODEC 355

generates the error correction impossible signal for indicating the
fact, and outputs this signal to the defect detector 359. The defect
detector 359 outputs the defect detection signal for indicating the
presence of a defect when receiving this error correction impossible
signal.

The DMI generator 360 is a circuit for generating or updating
the defect management information 140 on the basis of the defect
detection signal outputted from the defect detector 359. The defect
management information 140 is rewritably stored into a memory
circuit placed in the DMI generator 360. The DMI generator 360
responds to the request command from the backend 400 and outputs

the defect management information 140 to the backend 400 through
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al so controls the recordi ng operati on and readi ng
operation of the record data and the defect

managenent information 140. The CPU 361 responds to
the control comand or the request comend

transnitted fromthe backen87400, and controls the
exchange of data 10 between the disc drive 300 and the
backend 400. Moreover, the CPU 361 generates the

t t f tion. Next, FIG 22 shows the inner
ﬂﬁﬁﬁbc?ﬁ%%zg$?ahe backend 400. The backend 400 is an

appaﬁ@{,y{b‘f& rsflPJx{}’h” rP?Gogé‘gy tRE  dEec QS ”Sog“ohas a

respéec heé'T ecord data téa rrve

C%‘éiirfarlop}& %Pé FL?r@ltt ﬁi‘ﬁﬁg%dr%‘ﬁ%' &P S%Hecgr?ﬁ%ﬁg th{a disc

a Supp rom e’in order to'record

a0qb So01Es AR henl aq;&gogn@lools% BRLEISLAM, of AN-NG36h Whong

I's record ransm
LS PSRN e
algt.e}5c% ofls7§he é’c'o%ﬁo nco%_ef%1§74 Udtgoﬁﬁ%gag é?r%n?f the

a SySt em Cont ro 1
T a7
£ %d:ﬁ% ekt Sl h%%gaaaﬁsgoi‘%# ng T CPU
T 5 d
S8 SR, 2,0 o 00, 035 Ao

tr%ﬁgﬁﬁﬁfgpfx%gn é;gl%dlg Q&él@& AL oarr%dd gglgﬁoflg Q! chospz{ CS‘% data

reproducing I an opera

B T L PLABS 5 6By, o v
36?0ggﬁg} &l Al to 'ﬁﬁ%r%ﬂagc gﬁoper ation of the backend

the disc drive y controlling the reading

AT <ol Ao b ! ”c%e 1REOC SR AT o 'Eﬁe%e?&end 400.
p the dr I"er

drive eci fical Pve contro
The backend 400 1s an apparatus for performing reproduction

processing with respect to the record data read by the disc drive 300
from the optical disc 100, receiving the record datal supplied from the
outside in order to record it onto the optical disc 100, compressing
(and encoding) this record data, and transmitting it to the disc drive
300.

The backend 400 is provided with: a drive controller 471; a
video decoder 472; an audio decoder 473; a video encoder 474; an
audio encoder 475; a system controller 476; and a defect management
device 477.

The drive controller 471 is a circuit for controlling the reading
processing and recording processing of the disc drive 300. The
backend 400 and the disc drive 300 cooperate and perform an

operation of reading the record data from the optical disc 100 and
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471 outputs to the disc drive 300 request commands
about reading, recording, outputting the record data
fromthe buffer 356, outputting the defect managenent
i nformati on 140 fromthe DMgggenerator 360, and so
on. The drive controller 471 also controls the input
and 10 output of the record data, the defect
managenent information 140, and other various
reipirb doelt g ot antlhen pdea toecofleecdiv2ngntietrezoaddiata from the
decoder 473 are circuits for decoding the record data
outisidd andr eadofdiom tibeonpd i thad opcal Odiscby O0he dlmc drive
drive 300 and which is supplied through the drive 15
condndllet | £F1 4éh)izandtlorveptiagionhef theobakldaid 400 bad the
reproduci ble with a display, a speaker, or the I|ike.
disbelnivded0enop dentAddimn dhichee adidi o pepcoskEngddhdarecording
circuit for receiving a video signal, an audio
proicgsging of thee diskelriveB0d.edSpbeifiedly thd sldee famtroller
t he purpose of recording themon the optical disc 20
47I00ntpatprtesdiendisndranc dionge 4 ixesd bymhvan dg Ricaitureading,
Experts G oup (MPEG conpressing and encodi ng mnet hod
reoordimgs, | duputand: theppbyrddathdimoothddudfeac3slé) vetBdiing
t hrough the drive controller 471. The system
theoddfieot Inesndgé6mies tandormusitiod Al Ocfroin ohé IDMI gdreerditby 860,
controller 471; the video decoder 472; the audio
ardbsoden. 47Bhe adriviecheonfioltief ettl nHsagereirbldeahiec éngid, and
and perform ng the reproduction processing of the
outpadraf tht areicord abpter, atlicodefiédthnthrea glebnesnfopmatith 140,
reproduci ng. Upon recording, the systemcontroller 476
amwbothet sarididweinfiorustiont rol | er 471; the video encoder
474; the audi o encoder 475; and the defect managenent
devi Thed¥idded detbderdy 2r eodrithe hadio deopdedat7 ane circuits
cooperation with the devices. Upon reproducing and 5
for desrdimg, thiehee ydt éata gntichl ieredd drecuntheloptidad disscl00
drive 300 (e.qg.

by the disc drive 300 and which is supplied through the drive
controller 471, and converting the record data to be reproducible with
a display, a speaker, or the like.

The video encoder 474 and the audio encoder 475 are circuit
for receiving a video signal, an audio signal, or the like, inputted
from the outside for the purpose of recording them on the optical disc
100, compressing and encoding them by Moving Picture Kxperts
Group (MPEG) compressing and encoding method or the like, and
supplying them to the disc drive 300 through the drive controller 471.

The system controller 476 is a circuit for controlling: the drive
controller 471; the video decoder 472; the audio decoder 473; and the
defect management device 477, and performing the reproduction

processing of the record data in cooperation with the devices, upon
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control s the generation and transm ssion of various
request commands, the reception of a response signal,
or the like) with the drive controller 471 in order
to realize the cooperation g& the disc drive 300 and
the backend 400. 10 The def €tt managenent device 477
has therein a nenory circuit, and has a function of
recei vi ng and naintaining all or part of the defect

re%%ﬁ%%ﬁ'ﬁ t 'Lfﬂ(g%'?etcoﬁlﬁ ’dlggn% 3 dltlf'giﬁlg‘i: ?gy?(gll;lﬁ'ols

gene at or In t

o

4'?5§t Ehﬁgtﬂécbgegﬁ nggﬁiﬂteﬁg(rgden &7 trgeplg Egcord the

apparatus 2 alned. F

relcBrd! Bt ﬁi%gggﬁ_ﬁatlbpgvgg@g?%g (;ligvrlg%% ggu ot Lg rodu(f‘ln§ and

apparatus g appar at'u

R s ek B P ot 0 e
co‘}ft&'gﬁ u %e%ﬁ o(ﬂ ' )a \ff; IDS%HiSengﬁd cgfat'@a 1§)us If'equest

recorde epro uced e preparation s

cotnlfﬁarrﬁfsorﬂié’]ge@tlpﬂ Spfe%&)%‘}fs'eo ggr%aol;r%? s tlikael) with the

i'ng’is proc S|ng eparin he Tt ecording

dﬁ@et&%trBﬁBQOQ*?'ft 'no'aﬁggroﬂae %f{i%é dl:l'ﬂaatceo Qpagmbﬂcé)fjﬂd,ﬁg disc

varl ous processin e varl 0 processi

driP€ 30y hhdl ﬂl?eabhﬁﬂeﬂfl 4dip optical disc 100 the

generation and the recordi ng of the defect managenent

70 "I‘Hé’rdE%Ebé’nm ﬁi@ilgetntﬂ@nﬂec{‘@vﬁ%' gh7apdst Pﬁefe‘ip"[ d'éﬂgmory

of the status mati on, the transm ssion o

clij&h%chnl'&aﬁgg\;%m“ﬁﬁcgh&fé %g{lgfc%ﬂgnglflﬂdtrﬁaw&lh?ﬁ% e o# Qhrt of

or the processin

tHeSd@ﬁrcEEfégg% ggié&int?/lﬂ{ggﬁfatﬁgﬁ 1%1%58131'&%& 8¢ u%at%ﬁlby the
DMI generator 360 in the disc drive 300. The defect management
device 477 performs the defect management with the system
controller 476.

Next, the 1initial setting processing of the recording /
reproducing apparatus 200 will be explained. FIG. 23 shows the
initial setting of the recording / reproducing apparatus 200. The
recording / reproducing apparatus 200 performs the initial setting
between (i) when the optical disc 100 is inserted or loaded in the
drive unit 300 and (ii) when the record data is recorded or reproduced
(at the preparation stage of the recording and the reproduction).
The initial setting is processing for preparing for the recording or the
reproduction of the record data, and includes various processing.

Out of the various processing, the initialization of the optical disc

100, the generation and the recording of the defect management
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As shown in FIG 23, when the optical disc 100 is

inserted or |oaded into the drive unit 300, the CPU

361 of the drive unit 300 judges whether or not the

optical disc 100 is an unreggrded disc (i.e. a blank

disc) (step S11). 10 If the optical disc 100 is a

bl ank disc (the step 511: YES), the CPU 361

initializes the optical disc 100 (step S12). In this
infé¥rhb@lozi @, the BPbhefefighabold 36@ 9erey@hesof Nthe status

def ect managenent information 140 (step S13).
inEpeahtiozalthe, tidnaRidioe dfiteSlefdetaddhassmantdifddmation

address of the user data area 101 and the areal sizes

147 tbhghel Dazhanhd a002%rl@BA BRE WOEBye ViR @ Hbw. N The
the initializing, and generates the setting

proBé Oifmt 10 e blkm M IROMENR, uhtcgahRr 8d:8&ol RT t1deCE 361 of
list 142. The defect list 142 generated at this tine

thBagrieBlynita@u@ut l i ne or frame, not having any content.
Nanely, the defect address is not recorded in it, nor

is thg SReGhS it FIPRI23 af®eeSfhe Apdled1e@dRr100 is inserted or
identification or discrimnation informati on, or the

lohd&e a6 tinldrivecedidedoo ThBegePal e ofeflRCdrive unit 300
managenent information 140 is stored and mai ntai ned

juitiﬁeé Rend e rdSNBHRLRE 0p@ibal 188,100 AP Wm8totdedATEd G e. a

e defect managenent information 140 stored in the

b1k diepE(SeprS36P, to the backend 400 25 (step Sl4).
The defect managenent information 140 is stored into

t he getkesbptandoizentodieyiaChlanid dabc (g Bagk®d :40BS), the
71 Then, the CPU 361 records the defect managenent

CPUf @omt irdbialffesstiieedoptichhedidd WrENef(abpr S0, | Mho this
the tenporary defect managenent area 106A on the
inttpdlieh g, dilecDMD ceakeptsFl330 gehitetted e QB Sbrthanagement

generates the status information 150 (step 5 S16). In

infdren stiep B4G (stdpeSd8) ecBpraitageignit dbthonsshieanatéadidsess
and end address of the user data area 101 and the areal sizes of the
spare areas 102A and 102B, which are set in the initializing, and
generates the setting information 141. Moreover, it generates the
defect list 142. The defect list 142 generated at this time has only
an outline or frame, not having any content. Namely, the defect
address is not recorded in it, nor is the specific spare address. A
header, identification or discrimination information, or the like are
only recorded. The generated defect management information 140
1s stored and maintained in the DMI generator 360.

Then, the CPU 361 transmits the defect management
information 140 stored in the DMI generator 360, to the backend 400

(step S14). The defect management information 140 is stored into

the defect management device 477 of the backend 400.
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recorded in the tenporary defect managenent area 106A,
so that the bit 0 of the | ast defect nanagenent
information flag is set to "1", and the bit 1 and the
bit 2 thereof are individually set to "0". Then, the
CPU 361 records the status i'hformation 150 into the

10 status information recording area 107 on the
optical disc 100 (step S17). On the other hand, if

LR OFEal g SoCHD LNt DT SRe s i SRygment
o bRl f30, A0 L3 P AR 260 O gponasy
oG, Y B SH T R g S0

T econigh M ERORIG Bkt 1A% P R et e
S TP o S B TN PSPl E g 0 i
oA 130, S PSR e RO AL gy e
P50 PEE AR B AR b s AL AR TFREER g ame
BRI G N N R

and 11%6&1 11?1% b% f%%il ec%%‘ﬁ%q%ﬁf’?tt%%ﬁg in. Onlflggl%tni 9@0 1171t20 the

Specifical Ty, "at” frrst, speciTres an

| ast i_nf fd
<t 8¢ b PRV hRLTA O, 5O BRI 100 (et
Sj’(@for mation recording area on the optical disc 100

tep S19). 5 Then, the CPU 361 refers to the | ast
def €¢n %QWIland, if the optical disc 100 1s not a blank disc

(the step S11: NO), then, the CPU 361 judges whether or not the
optical disc 100 is already finalized (step S18).

If the optical disc 100 is not finalized (the step S18: NO), the
CPU 361 performs the reading processing of the last defect
management information 140 recorded on the optical disc 100, on the
basis of the status information. Namely, if the optical disc 100 is
not a blank disc, one or several pieces of defect management
information which are already generated in the past are recorded in
the temporary defect management areas 106A, 106B, and 106C.
Thus, the CPU 361 specifies and reads the last defect management
information, from among the one or several pieces of defect
management information which are recorded in the temporary defect
management areas 106A, 106B, and 106C, on the basis of the status

information.
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information flag included in the read status

i nformati on 150, recognizes the tenporary defect
managenent area in which the |ast defect nanagenent
information is recorded, ang specifies the | ast

def ect managenent i nformati # (step S20). 10 Then, the
CPU 361 reads the | ast defect managenent information
140 (step S21). Then, the CPU 361 stores the read

Gone RSEABERITRL finst, ShATCLON A0S Be L Mh Ehbags the 1ast
st?%g?ﬁﬁorﬁﬂgti% y %oﬁzé}nonT ?H?gﬁftﬁﬁ‘és g@f@%ﬁg&ntﬁaégmmrded

ormati on O0is store ) f
. ' 477 [
im0 B AL b G RABGRR 081y O R B30 HEF100 e

g@jready finalized (the step S18: YES), the CPU 361
reads the defect managenent information 140 fromthe

?SQL?;%%&d?&?i@ﬁ?ﬁ%ﬁ‘?@%‘?ﬁf}f{ﬁ@e 183 AR Rl adiRent

; . ~ i i 14Q. i "

o R AT A HATES 0 o oo,

rofhigBs i tefpdiabdd it | nf%?lﬁé%a:e(‘%% S5 1 RGNS tast
i i i .300,

def e pl e e ST BN ER &, gaéér%zdn%fe%?&g%%swﬁ%f ast

A B A B Bl B (T o T P on 140 1 s
gggmrﬁreﬁd %gews];ugegﬁiagggdﬁfi%e%%@ed%gQ&f B cement

preparation Tor e defect “managenent 1S

in?ﬂﬂ@éﬁbﬁdl@@(&ﬂﬁngéﬁ?Pt management device 477. 5 Next,
e recording processing of the recording /

repreduql Nghe CPU 361 stores the read defect management
information 140 into the DMI generator 360, and transmits this
information to the backend 400 (step S22). The defect management
information 140 is stored into the defect management device 477 of
the backend 400.

On the other hand, if the optical disc 100 is not a blank disc
but is already finalized (the step S18: YES), the CPU 361 reads the
defect management information 140 from the definite defect
management area 105 (step $S23), and transmits this information to
the backend 400 (step S24). The defect management information
140 1is stored into the defect management device 477 of the backend
400.

By virtue of the initial setting described above, the defect

management information 140 is stored into the DMI generator 360 of

the disc drive 300, and is stored into the defect management device
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apparatus 200 will be explained. FIG 24 mainly shows
the recording processing of the recording /
reproduci ng apparatus 200. The recording /
reproduci ng apparatus 200 perfornms the recording
processing of recording the’?ecord data into the user
data area 101 on 10 the optical disc 100. The
recording / reproduci ng apparatus 200 perforns

PPk Wl e o025 7 i, BRPEIR AT rolBhe iiefie of
R AP ma T s B o A EBIR 8B ror LA ni o ERRIF T Fo0 DM
sETaBe 00 PP 188, OTIT, bl Vi drePARATHEY Fethgndefect
m R BRI RBRSIL (2 B00e RALIBAGE SEBOFy 4SSt 77
{icfg‘f%f%%e?ﬁ%go% 28 g %%?ﬁ}ai%?’;@el?%%% Hed xéFAucing
S A A ARy
repgEAing, PERC 1 1Ee SQETRAIBE 3EePTUHIHRE “pRaFaiEy 200.
ThE GG S 9fr§§a*‘r§#%i{a§¥éﬂx?a1eﬁﬁl%$ébb?é‘%e%:m‘f%giﬂtet ffpording
B RE Peited e desPEIAA'E IHALTENTS 18 hares 101 on
by GREER i Eptohe s ‘TBE: FrePedthnal meRendifing, HBadp il 200
peR Bl S iier dubiit oo tRErbine Rifrd SRy BRI EoHR:E the
defffh dBt G O PEGBARR 41 TnE2TRTBE L ATifiane, nothe
roBR BT b bR 8o TRl AR oBRER B o1 hEe 2R B0 of
thgaai%ct&igg 300 and the system controller 476 of the backend 400.

As shown in FIG. 24, if a user inputs an instruction of starting
to record (step S33: YES), the recording / reproducing apparatus 200
responds to this and records the record data (step S34). The record
data is recorded into each predetermined block.

The recording / reproducing apparatus 200 performs verifying
at each time of the one block recording (step S35), and updates the
defect management list 142 stored in the DMI generator 360, on the
basis of the result of the verifying. Specifically, if it is recognized,
as a result of the verifying, that the record data fails to be recorded
(step S36: YES), the CPU 361 records the record data that fails to be
recorded, into the spare area 102A or 102B (step S37). Then, the

CPU 361 estimates that there is a defect in a place in which the
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recorded this tine, the CPU 361 additionally records
the updated defect nmanagenent information 140 (i.e

t he defect managenent information 140 including the
updat ed defect |ist 142) ingg any one of the
tenporary defect nanagenent "areas 106A, 106B, and 106C
on 10 the optical disc 100 (step $S40). At this tine,

t he updat ed defect nanagenent information 140 is

reb§F@19%Y 19%&)#0%eh% Iﬁr)]é ?1\4 %&3& Ak cf?r%odrﬁld ﬁler(ggfect address

managenent ormati1 o

foP@ﬁﬁ?{ﬁJﬁﬁg tﬁ%epl'a%eten?d Eﬁ%%ﬁ'%%)ogﬁ{&%% ﬁ%%gggﬁéesngﬁgoathe

previously recor

de'fé‘%tohré'ﬂtlzl‘%“(stfjges:ﬁ‘@}jat ed 15 defect managenent

ormation 140 1s recorded into another unrecorded
bl acey ol J4 PRI Mhe HEPe 4 yclTBERTRIRP S 6 4 vo 08
end HiFf, k%’%ﬂ%ﬁi@’%e s‘%a?ﬁéf BRI loRiPSaBRR dag to be
re§ £ PRk HE G ¢ Cﬁ%lg%q(ggﬁt]ﬁo W(Sé eI teelslpdated

e stat'us 1 nfdrna I hce t
f t 4
O B ARG T Rty apacmene
1nﬂﬁfn§ﬁﬁﬁoﬁg?§§§§§%fdlp%;ﬁfez bigfha 36 AR %11% tpfl o”atn';reone of

o SRRREeAL A5t TIBORTRII 650 OB DOR, 811 e o»
thbn&%ggi Qg 14 noge%lgfsm t%@t% aﬂ‘i’ué‘d@h[g ggghk{d defect

recor s ti cones new’l as

m s upg%?esilfgr MBbhon40Th Sreéd}ﬁeﬁp%&%&ltogﬁqyﬁfﬁously

e status i nformation in orde

reécﬁfde%tdeféé’tc%ﬁ&g@ﬁ%ﬁtqnﬂ)'ﬂﬁma{t‘f&ﬂrd A9; cféx?ﬁaligré Ehﬁlere is

CPU 361 recogni ze terrpor ary de mana

nodk e do vl LR flf'@héjgé)g@g)r ngnaehé AkHRt r%ﬁ &ﬁacek has

is additionally rec estepS4 SO t
the previously recorded defect management information, the updated

defect management information 140 is recorded into another
unrecorded temporary defect management area. In determining a
place into which the updated defect management information 140 is
to be recorded, it 1s also possible to use the status information read in
the step 519 in FIG. 23.

Then, the CPU 361 generates the status information 150 (step
S41). Since the updated defect management information 140 is
additionally recorded in any one of the temporary defect management
areas 106A, 106B, and 106C on the optical disc 100, the recording
statuses of the temporary defect management areas 106A, 106B, and
106C are changed. Specifically, the defect management information

140 which is updated and additionally recorded this time becomes the



10

15

20

25

CPU 361 can generate the status information 150, on
the basis of the recognition. Then, the CPU 361
additionally records the new status information 150,
into the status information,tecording area 107 on 10
the optical disc 100 (step §42) The new st at us
information is additionally recorded next to the
previously recorded status information, continuously.

newemastt %ﬂe@@Oﬁl%ﬁggge%gﬁﬁsmfagrda%loﬁonmrﬁh%d tReXEPU 361
the finalize processing of the recording / feproducing

gela'i-x%ﬁ@@f(af W 228syhé sl%ﬁtﬁé %Pdﬁﬁgtm'i' %0 2th DRAYE thh&flect

finalize processing of the recording / reproducing

sURIP AT H g2 8P thgqreco?&ﬁfglsﬁatﬁg tTﬁeU@P‘U 'S%Flufecco%%lzes the
instruction for indicating to fi-nalize (the step S

teldp dildey défectERhna ?E?ﬂérﬁcﬁféjé RE whi@PEREULI B8 management

apparatus 200 confirnms that the optical disc 100

infeEmbiknal '14@dlsy§&dft§$§zﬁ’11§5ﬂeco?:-@eﬁ‘@}l angd siéﬁ‘fﬁti()’;e%eﬁﬁ'&t the

optical disc 100 (step S Upon finalizi'ng,
cmcgeﬂleagl éeﬁ@lpit%dﬁlfé gﬂamﬁﬂ%&ﬁﬁatm 1%@%&?&%'5%51@ of the

def ect mahagenent ormation 140 stored in
re@6PR113bRT 360, into the definite defect managenent
area 105 on the optical disc 100 (step $S53). Then,

the fifal i 2hR9 ABUCHWI €h8ditidRal¥X rechPds I B ofugt | @B tus

processing of the recording / reproducing apparat us

in28Gnwtidn Re0exRkS thRdst AR i reoMBnt P&olfling area 107 on

reproducti on processing of the recording / reproducing

th@PBREALS digk0A.00 f(stdle 958). | MHE SHAP sARMUGhi@mBtion is
starting to reproduce (the step S32 in FIG 24: YES),

addi€iorRA0 dirBEoFddEPLRAUCI 130 ARPALIEVH Y rocePBbdl Matus

that the optical disc 100 is not a blank disc (the
infd18Ra B, continuously. Then, the recording processing 1s
completed.

Next, the finalize processing of the recording / reproducing
apparatus 200 will be explained. FIG. 25 shows the finalize
processing of the recording / reproducing apparatus 200. For
example, if the user inputs an instruction for indicating to finalize
(the step S31 in FIG. 24: YES), the recording / reproducing apparatus
200 confirms that the optical disc 100 is not finalized yet (step S51:
NO) and finalizes the optical disc 100 (step S52). Upon finalizing,
the recording / reproducing apparatus 200 records the defect
management information 140 stored in the DMI generator 360, into
the definite defect management area 105 on the optical disc 100 (step
S53). Then, the finalizing is completed.

Next, the reproduction processing of the recording /

reproducing apparatus 200 will be explained. FIG. 26 shows the
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NO), and reproduces the record data recorded in the
user data area 101 on the optical disc 100 (step
S62). The recording / reproducing apparatus 200
reproduces the record data, _while performng the
def ect managenent on the bagﬁs of the defect
managenent 10 information 140 stored in the defect
managenent device 477 of the backend 400. As
des ed abave, .accor.dj tQ e recordi
rop R e FokEiE B UED *Paf e Joneh i fabing, apparatus
ZﬁqfuLm i nformati on 150 and records this information
to the status infornmation recordlng area 15 107 on

anag bR uset DTG BR A TR sy SGHEDE tf epTodtee (the

st Bt i e T YED g 2hE Tt ST a%é)& u%%%%‘ﬁ?”%%%@ 200
cohftsidbi i B in Jliar o d 88 Bl tafnl FiascteebSiop so1:
NEFLEEH fenr TR ré%%#%??ﬁ%ﬁg%ﬁéiﬁ%r SRoPES BepBeita area
10008 R PRhRaE A 88 fOtf (g8 Sepl LBk, %%C?rﬁbn%aﬁpzfgducing
anghrdhs a0 Beekdd ik et ?gﬁéreﬂ?h% % il .W?ﬁmﬂg the

o T ST A TR

infpiT SR 148, Bor59in 8Bsrdiiss %55‘&%{85@%' @8%%37 7 of the

ba%@g%ﬁ@&&& a reproducing apparatus, a recording
a reproduci ng nethod, and a conputer program

that yeeglla96ehNa56d UBELL TS, WILED ACGE Bancing
13735 BCCEF REERIREY SRRy

changés, "are  "al'so’ 1iten ni ca

ap %%B%ugf 266,6 @r)e%‘?néenesratgge%é ogltatus information 150 and
records this information into the status information recording area
107 on the optical disc 100 if recording the updated defect
management information 140 into any one of the temporary defect
management areas 106A, 106B, and 106C on the optical disc 100.
Moreover, (b) it reads the status information 150 recorded in the
status information recording area 107, and specifies the last defect
management information 140 recorded in any one of the temporary
defect management areas 106A, 106B, and 106C, on the basis of the
status information 150. By this, it is possible to realize the quick
specification and reading of the last defect management information.

The present invention can be changed if desired without
departing from the scope or spirit of the invention which can be read

from the claims and the entire specification. A write-once-type
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15

I ndustrial Applicability A wite-once-type recording
medi um a recordi ng apparatus and a recordi ng net hod
for the wite-once-type recording nmedium a 10
r epr oduci ng apparatus and a7zeproduci ng net hod for the
write-once-type recording nedium and a conputer
programthat realizes these functions associated with
the present invention can be applied to a
b .Og T j eGo . 1 d é‘HfSII |
di Slg:’[ﬁgfiﬁ%‘%{}% %cgétijéiilgi,lﬂgnéoj Ha IFragnétag?gg??%g%m%?ég,paratus’
a rBEoLAEPhRt hWR! 80¥EhrodhrtihBEM € RBA PG n@PR! dotih ife Pprogram
recordi ng medium a recording / reproducing

tIRRP 28 AliHes ﬂfesbhﬁuﬁéﬂignsWHﬁha%%cgﬁ:j%trﬁﬂ s%'%h%hﬁ%%e@,e are
connected to various conputer equiprent, for exanple.
alé8 b AR Lto Aodr bighANCERE Y BEcHBiEal A58 B Whe present
conprising: a data area to record therein recor&
indahd@io @ control information recording area to record
therein information for controlling an operation of
recording and/or reading in said data area, said
control information recording area including a

InQﬁfét?iatleAngﬁfi%%ﬂ?ﬁp_agenent area to record therein

def ect agenent” informati on of said data area; 10 a

plur & ivf ¥ t&forice @rrﬁch&ﬁﬁe@ﬁggﬁﬂﬁ”%{“re@B?@ﬁﬁ Qpparatus

tenporarily record therein ect managene

al MbOF IR IPRe Ghet18Ed Fof3ha @Eﬁ@?omtﬁ‘?étﬁmﬁding medium, a
informati on recording area 1 n which status

rep?b@ueRLd OMgPirdthdi Catidy 2 neeerdubthSt ah¥hOd ORE  the
portion or each of 15 said plurality of tenporary

wEek ealceBRYamRB A EadeldSul® REd “eeBhfiftker program that

realizes these functions associated with the present invention can be

applied to a high-density recording medium, such as an optical disc, a

magnetic dis¢, and a magneto-optical disc, for example. Moreover,

they can be applied to a recording medium, a recording / reproducing

apparatus, or the like, which are mounted on or can be connected to

various computer equipment, for example.
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2. The write-once-type recordi ng nmedi umaccording to
claiml1l, wherein said status information recording
area is placed in said 20 control infornmation
recording area. 3. The witezonce-type recording
medi um according to claim1,  wherein the status

i nformation includes information for indicating one
tenporary defect nanagenent area in which the defect
25 managenent informati oy gegrged at last in tine is
recorded, out of the defect managenent i nformation
recorded in one portion or all of 79 said plurality
of tenporary defect managenent areas. 4. The

1.W i t &y GNAGEs-bYRE- t9eOf e i NE Ghed Ecgﬁﬁb%fi%g'd aim1,

wherein the status informatTon I nc es' i n mat i on

for dheRbiog roSRHEARS0E 1BBSENARHAL an unr ecor ded

area in one portion or each o sal urality of

t enpar afyn 36l eGh fIBRAGRTE ¢ .rﬁ?ﬁgcfé{re he, recqrg.l rTi}:hle,-rein

wite-once-type recordi ng nedl um cording to c

in%‘lerhﬁitfbr?gml %QﬁErdlﬁ%gOEnS@ﬁ@rrﬂli%{l Y LtoPhih Z?Hg%/ﬁ%%{r&ading

defect 10 managenent” areas 1s aced I n sa

ini dHiQr (Bdd QFed eézﬂﬂdé.dlﬁrofﬁﬁﬁ)rn@a‘?igﬁere%.ﬁfag%gﬁ?gétiiﬁ?ﬁlding a

recordi ng medi um according to claimT, rein a

defBRigk 0aBflt SalfhPbdthdhiit V%Péateﬂﬁporl'@l@éfrcflef rei® defect

managenent areas Is placed between said contro

mhRRQEARI O fob LR S Y B AYdas@l;d data area. 7. A
recordi ng apparatus for recording record data onto a

Wi t §- OFGEAlHRe aﬁceégiaﬂﬁaﬁfﬁd!meeweﬁmhgegla({ﬂo reas to

data area to 20 record thefein the recor a; (1

te PN rbBERL NEHdrRin €5 (B 38R SFOLAINREEIR of

information for controlling an operation of recording
sadd Wb 4@adiglin said data area, said control

i nformati on
a status information recording area in which status
information for indicating a recording status of one portion or each of

sald plurality of temporary defect management areas is to be

recorded.

2. The write-once-type recording medium according to claim 1,
wherein said status information recording area is placed in said

control information recording area.

3. The write-once-type recording medium according to claim 1,
wherein the status information includes information for indicating
one temporary defect management area in which the defect
management information recorded at last in time is recorded, out of

the defect management information recorded in one portion or all of
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recording area including a definite defect managenent
area to record therein defect nmanagenent information
of said data area; (iii) a 25 plurality of tenporary
def ect managenent areas to nporarily record therein
t he defect managenent inforfnation of said data area;
80 and (iv) a status information recording area in
whi ch status information for indicating a recording
saﬁﬁ%lﬁ%aﬂty%lete%f)ﬁ)f:?% Q6 FEACH a¥a gedd S Qhé’é@.l ity of
tenpor ary”def ect  nmandgenent areaégls to be recorded,
5 said recordi ng apparatus conprising: a first
recordi ng device for recording the record data into
sai d ; ' [ t.or.ng; ehik;
4 e daR e M TRt o Pap /bR G Yot him 1,

wherahdkng &%\ﬁhgeirggfmra%&ﬁ diRgu 4 b &ﬁ%ﬁﬁatiwwler{ﬁmcating

information stored I n said menory device, Into any one

prekeddl br RhEERd bY A WnSUROFREY H8hH st ogg{}?r%gﬁ'%gtor each of

areas; a status information generating r

saggggpgmﬁg ammﬁggaxgﬁdm&fﬂ%a%%ni@ﬁt wg%]&at ing the

I ng” status e portion 715 or ea of said
plurality of tenporary defect managenent areas ; a
third recordi ng device for recording the status

5.1 NT OFTRL kANt o ORREL AL 1 BYo 38 G ﬁi@&iﬁ%@&%&ﬂﬁ&%ﬁ& claim 1,

generati ng devi ce, “into sal status I nformati

wheFAnhdi B9 L& ?HQ Soff 0L E?&P@@M%P?e%ﬁ?ﬁﬂr %%fect

recording the defect managenel 0 i nformation stor
mhfagehdt /EIREYs G8VH _l_e'dmiﬂ SR cHREFN 11604R{ £Sbn recording

managenent area. 8 e recordi ng apparatus accordi ng
arkq claim7, wherein said

6. The write-once-type recording medium according to claim 1,
wherein at least one of said plurality of temporary defect
management areas is placed between said control information

recording area and said data area.

7. A recording apparatus for recording record data onto a
write-once-type recording medium comprising: (1) a data area to
record therein the record data; (ii) a control information recording
area to record therein information for controlling an operation of
recording and/or reading in said data area, said control information
recording area including a definite defect management area to record
therein defect management information of said data area; (iii) a
plurality of temporary defect management areas to temporarily

record therein the defect management information of said data area;
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status information generating device generates the

status 25 information including information for

i ndi cati ng one tenporary defect managenent area in

whi ch t he def ect nanagenent8§1 i nformati on recorded

at last in tinme is recorded, out of the defect

managenent i nformation recorded in one portion or al

of said plurality of tenporary defect managenment _
arfl °8%) 3 Seallle TRFAALNOARRALPLNRe 2660 THNO HBCH Ailus

, \Wherein sal status infornation” generating device
infPRRRBICER R AL, o aBkBrIT OhediCor GhiBortion g gach of

1Qr a ' OfL{ f .saj .
saift BIRFIGE, POEOdpBRRPOLEAR MafREbmRne tllas fg o be
re%&miﬁbe recordi ng apparatus according to claim?7,

urtheér conprising: a finalizing device for

final 7 i | -Qg&g- . scecording nmedi um  and

15 ag?é%ggﬁéﬁﬁg%%%?égf ev?%%gﬁgﬁgggntrolling said

Seco . . . + .

ranagarEn: F iealng (RUIEE b rEEGRLRS e SELAR! data iptg gaid
da%gﬂ%ﬁﬂgorary defect managerment areas if said

wWite-once-type recording nediumis not yet finalized,

and f,o rdd:i ' r [ V]

FecordiEOH Bt Fo T R AL (AT LR hEd foment
inflifh Qiibg; def ect managenent area if said _ _

wite-once-type recording nediumis already finalized

by sai [ 4! t e '

DY S coh T ARV GProrbiccr bt FERALURING: managoment
in mﬁ?%égi?élg%?gféd'pﬁl &G0 R IFIRIN GO RS dddd & said
plurality of temporary defect management areas;

a status information generating device for generating the
status information for indicating the recording status of one portion
or each of said plurality of temporary defect management areas ;

a third recording device for recording the status information
generated by said status information generating device, into said
status information recording area; and

a fourth recording device for recording the defect management
information stored in said memory device into said definite defect

management area.

8. The recording apparatus according to claim 7, wherein said
status information generating device generates the status
information including information for indicating one temporary

defect management area in which the defect management
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record therein the record data; (ii) a contro
information recording 82 area to record therein
information for controlling an operation of recording
and/or reading in said data8 rea, said contro
information recording area“including a definite
def ect managenent area to record therein defect
managenent information of said data area; (iii) a 5
: k f o) .ah f.ec nagenent .areas
u{tﬂéﬁ%l?rtgé%@cogg%r%@#%g{rﬂgiln%]t&lﬁgﬁge?eeccotrﬁﬁghaoguemgg?“he defect
I L on; i a ; .and (v statu :
o RO eI B AR AT IR De S L of said
TN Y aech e L.ndi i i tatus of one
ppo??{ n oﬁﬂ%éggagfge?%#ﬁﬂ%Vﬁgéﬁﬁgég8?8?§hporary def ect
managenent areas is to be 10 recorded, said
reproduci ng apparatus conprising: a first reading
devi [ t [ ti recorded. in .
Poa o Rttt dppiEathd o B RE W bRl TECRISEI Raia
gni.z4 jce nizi ng one. t enparar 15
St A A g B BRRT L Bl BIRER Al tatus
o I ' - I it ' d, aon
inf L BRI PR ERRE o lna A5} (o alh g EESEAG gr Wbsence

asis o a nr or na

f | : ingndeyi ce if .
of e rag Pl ah e TR R B R Pty of
teklifo}S; LERRONALKdERRGL: ROAeTEN area 20

0 Nl .
coghized by said”area recogni zi ng device; and a
repr oduci ng device for reproducing the record data

recorded in said data area, on the basis of the

l(ﬁef eqthém?@&ﬁ'@?ﬂgsi z%%?fﬂ%ctéf-sonaccrog‘ﬁ%%y tﬁaic‘iagx?lﬁgﬂd further

readi ng devi ce. r epr oduci ng appar
Coﬁgﬁﬂ%gﬁgg. to claim1l, wherein the status information
I ncludes information for indicating the one

a finalizing device for finalizing said write-once-type
recording medium; and

a recording control device for controlling said second recording
device to record the defect management information into any one of
said plurality of temporary defect management areas if said
write-once-type recording medium is not yet finalized, and for
controlling said fourth recording device to record the defect
management information into said definite defect management area
if said write-once-type recording medium is already finalized by said

finalizing device.

11. A reproducing apparatus for reproducing record data recorded
on a write-once-type recording medium comprising: (i) a data area to

record therein the record data; (ii) a control information recording
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83 tenporary defect managenent area in which the
def ect managenent information recorded at last in
time is recorded, out of the defect nanagenent
i nformati on recorded in onegportion or all of said
plurality of tenporary defect managenent areas, and
said area 5 recogni zi ng devi ce recogni zes the one
tenporary defect nanagenent area on the basis of the
aiasl goned¢doonl therdimdinfdimgtiole foneonerpiing yan dgf@eition of
managenent area. 13. The reproduci ng apparat us
regotdrmg rgrd/or ceadimg in sdoel dahatdrea, Baidtanisol information
i nformati on includes information for indicating
regoedang area inahskimpea afefamitardefeot degth@g@achnn agiea to record
portion or each of said plurality of tenporary defect
threxn g edefetct ameam geandn s aindfoamesioe cof viazd ndatdeviece (i) a
recogni zes the one tenporary defect nmanagenent area on
pluralithasifs teh piokary nfefemt imanhgemdaidi cathsgtpr esmoearily
or absence. 15 14. The reproduci ng apparatus according
reticor d lthiereid the utdfbet m £oaPe nentgnfarmiansdn o€ sdéd ecitangrea;
devi ce for detecting whether or not said
amd i {iz) omcesttagpe riaform b tignreckdordisg akreadynf iwlkidhz egbatus
20 a third readi ng device for reading the defect
infenagéienfor imliontiaig arrecocdiredtamssal onée@birtioneor each of
def ect nmanagenent area; and a readi ng control device
safidr pdondhoy | bfigtesapdraty r defeadimgnademera taren@adst be be
def ect managenent information recorded in said
redefdedt e def ect nmanagenent area if said
write-once-type recording 25 nmediumis already
fi nakazddaepandiuéiorg apparaths egngaigirggcond r eadi ng
device to read the defect managenent information
recomddirstn rehdiggd device for reading the status information

recorded in said status information recording area;

an area recognizing device for recognizing one temporary
defect management area in which the defect management
information recorded at last in time is recorded, on the basis of the
status information read by said first reading device;

a second reading device for reading the defect management
information recorded in the one temporary defect management area
recognized by said area recognizing device; and

a reproducing device for reproducing the record data recorded
in said data area, on the basis of the defect management information

read by said second reading device.

12. The reproducing apparatus according to claim 11, wherein the

status information includes information for indicating the one
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one tenporary defect managenent area if said
wite-once-type recording nediumis not yet

finalized, on the basis of a detection result by said
finalize detecting device. 15. A conputer program of
instructions for tangi bly enbodying a program of

i nstructions executable by a conputer to nmake the
conmput er function as a recording apparatus accordi ng

teﬁ:@%&l%{ Zt;%%gnaﬁa%%@%@ﬁrt% QErv@ A hpsddiet Wﬁaé&hem

an1o I nstructi ons

in?b(ﬁﬁﬁq:ﬂm %‘e@gr@efqe{fpyag 1ﬁ°t1%q?t1tb%orﬁgﬁp%tu%r?f tgFafl?%‘eCt

nction as a reproducin us accortin

méhageHentA %&8&5@%% “ieeté?ﬂﬂeﬁf ﬁei:‘s%d:p%gtlo%‘:% a‘if"t(?f said

nce-type P&cor di f

pl}ﬁll 1%gd@?a’%e?rg§3 1% e%%ohpaﬁig%%ﬁbﬂtt H?eé&c% ‘i'l ds%g area

ormati on reco aréa’to recor

reEB B | 8L, Ea}éc%gag%s ¢RI ké%%o?ﬁrf%@éﬂa%ﬁgement

g anad. Ing 1n said

‘:1”515 ‘Bhe BC}{%EE 'B?tt'h%”mf%?ﬁnoa{t%f??fo? ﬁﬁlde{’c‘ihgciih%go@e temporary

ef|n|te ect managenent area to recor
d&@gg SNt nf ormation of said data area; (iii)
6Tur Ity o tenporary def ect managenent areas to
tenporarily record therein the defect managenent
information of said data area; and (iv) a status

14.nf OFpiR! f%&(%c{gir:cqlﬁgda‘i%%ﬁae&si Qcé’g}id(fg]gsttoaﬁ%ﬁm 11, ?rherem the

I'nf or mat 1 ng a recordfng status o

stREAL 8o A RAT 1810 FAl dnBbipalichy of LRTRN ALY HRIAR or

managenent areas IS recor

|
SRS g A RS 0B Pt

of WS br RN IRGTEN Im A AL QE HRI 109 r I8 HAlY BEi PrAESFeQgnizing

device recognizes the one temporary defect management area on the

basis of the information for indicating presence or absence.

14. The reproducing apparatus according to claim 11, further
comprising:

a finalize detecting device for detecting whether or not said
write-once-type recording medium is already finalized;

a third reading device for reading the defect management
information recorded in said definite defect management area; and

a reading control device for controlling said third reading
device to read the defect management information recorded in said
definite defect management area if said write-once-type recording
medium is already finalized, and for controlling said second reading

device to read the defect management information recorded in the
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generating or updating the defect managenent

information; 5 a second recordi ng process of recording

t he defect managenent infornmation generated or

updated in said defect man gement i nformation

generating process, into an% one of said plurality of
tenporary defect nmanagenent areas; a status

i nformati on generating process of generating the 10

S at s, vl [ f i,ndi i n ol di
00‘% oneP||cc))of—ri?$|}gﬁ%%;drjc elggﬁagghgég?ﬂd %{%Apgfi _t%)%?%f %iﬁ%g?ggitype
réiRIEh TROAGRHPEL NEG3: AnkilAd, E AW PR B82S HAbetion
recordrng the status i'nformation’ generated |In sai

sha L D PEIRG QN iR ipL ocess, into said
rst a?% %%%i;l%tqz%nd?\gét}g?d r(%gré%a; 15 a finalizing
process of finalizing said wite-once-type recording

medi um and a fourth recordi ng process of recording

he f i ' r .
15he de %?ﬁnpﬂ?dl‘aﬁiéée@egm 6Pfﬂt%%fﬁ%s?ﬁ#efeﬂ{§$gﬁ embodying a

updat e sal d ct managenent or me

pﬁfﬁl’%ﬁﬁ“ bPYi PGS ns! BB ith B8]y Y ¢ ]ﬂﬁélg&f £ make the

agenent area, RE I ng i s perfor in"sald

e paLLE PR LoR ety AU TR T iei 1
recordi ng nedium conprising: (i) a data area to 25
record therein the record data; (ii) a control

16 .nf 0rmtjhfﬁhfe‘:i'cﬂf@é%la(ffﬁlétguﬁ?i%ﬁ%dfo_trhﬁ .i'ﬁ%}é embodying a

Information for controlling an operation o

pF R B8 3L QEtibRALRECh TSR bydal acdhfBtes A make the

control information recording area including a

cocdilg?heéf euHEfiBata ! Rlci A% SR o at §S Ucldor 4 NEF € Rlaim 11.

ect managenent information of sald data area; (111)
a plurality of tenporary defect managenent areas to
tenporarily
17. A recording method of recording record data onto a

write-once-type recording medium comprising: (i) a data area to
record therein the record data; (ii) a control information recording

area to record therein information for controlling an operation of

- recording and/or reading in said data area, said control information

recording area including a definite defect management area to record
therein defect management information of said data area; (iil) a
plurality of temporary defect management areas to temporarily
record therein the defect management information of said data area;
and (iv) a status information recording area in which status
information for indicating a recording status of one portion or each of
said plurality of temporary defect management areas is to be
recorded,

said recording method comprising:
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5 record therein the defect managenent information of
said data area; and (iv) a status information
recording area in which status information for

i ndicating a recording statgg of one portion or each
of said plurality of tenporary defect managenent
areas is to be recorded, 10 said reproduci ng nethod
conprising: a finalize detecting process of detecting

whet ha??irgf r?s%r a;d%rwés%eofof&%ﬂ%ﬁg th%%c@k&gia{f%diﬂt%‘ said

is alrea |na Irst reading process o
déﬁggk g; the def ect managenent information recorded in
said definite defect managenment area and of 15

t d

IR ARG fyoee
SO ﬁ’ﬁfﬁ@g@ﬁ&{ P HERot B ql?g%érﬁﬁdﬁ%ﬂégfﬁss

St at us idaf.gn et E'Q@ofcﬁgx%rd'p'}g i of f r%@(‘nddln]g. Pe g_efect

write-once-type recor rumis not yet finallzed,

m%Ql r%%nf’i‘éx?@ {xfi%‘iﬂ{‘alﬁbﬂg G530 Ofor méw}]&qgh&ng&d defect

orary d nmanagenment area | ect
S .
m?‘él%%@??%‘“ inB TR For FRRIAE b rBbot &P Lntd drTone> of paid
| r eadln rocess
phftatythf tdiithof SAURR A Aoiimereh bk al ST 10 P

r ecorad edatlls tﬂﬁo?ﬁﬁgﬁé@pgéEQYaﬂﬁtgegtl‘o%bamghgf’%gﬁg the

recogni zed | n sai ecogni zFng process

staths qg‘,{‘éghﬂgtfbrrf’ 865 $n @lcatBRE ‘%ﬂ\é%e%g;rgas Ss‘EE( g%gl%f portion

recorded 1n sald data area

oﬁ%@%?@%ﬁﬁd IGRATRY e rh §6Ch 1 dSA A hihk e!Er?é’}Qt! Rfeas;

a third recording process of recording the status information
generated in said status information generating process, into said
status information recording area;

a finalizing process of finalizing said write-once-type
recording medium; and

a fourth recording process of recording the defect management
information generated or updated in said defect management
information generating process, into said definite defect

management area, if finalizing is performed in said finalizing

process.

18. A reproducing method of reproducing record data recorded on
a write-once-type recording medium comprising: (i) a data area to
record therein the record data; (ii) a control information recording

area to record therein information for controlling an operation of
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recording and/or reading in said data area, said control information
recording area including a definite defect manégement area to record
therein defect management information of said data area; (iii) a
plurality of temporary defect management areas to temporarily
record therein the defect management information of said data area;
and (iv) a status information recording area in which status
information for indicating a recording status of one portion or each of
said plurality of temporary defect management areas is to be
recorded,

said reproducing method comprising:

a finalize detecting process of detecting whether or not said
write-once-type recording medium is already finalized;

a first reading process of reading the defect management
information recorded in said definite defect management area and of
storing the defect management information into a memory device, if .
said write-once-type recording medium is already finalized;

a second reading process of reading the status information
recorded in said status information recording area, if said
write-once-type recording medium is not yet finalized;

an area recognizing process of specifying one temporary defect
management area in which the defect management information
recorded at last in time 1s recorded, on the basis of the status
information read in said first reading process;

a third reading process of reading the defect management
information recorded in the one temporary defect management area

recognized in said area recognizing process; and
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a reproducing process of reproducing the record data recorded
in said data area, on the basis of the defect management information

read in said third reading process.



