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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 relptes to a wite-once-type
recording nedium a recording apparatus for and a
recordi ng method of recording record data onto the
write-once-type recording nedium and a reproducing
apparatus for and a repBE RBIGNt hod of reproducing
the record data recorded on the wite-once-type 15
recordi ng medi um Background Art As a techni que of

Lmmroving the reliability of the recording and
Wﬁ@lﬁh@ Ch-ddd i RiEEQBRINChMIRDEERNS t y recor di ng

EUATbSET, 2OBRaRE o7 b35S TREIOD ¥ > ror
it e R A R T
PREROBIERNG) , AP RIS .o L BB o5, ro
A3 S ghes e oREr gy L he recor e 1g 25

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

the record data which is possibly 2 inperfectly or

TR EFR)Y recorded or read because of the defect,
It 1s possible to inprove the reliability of the

I ecor ¢ha0p Ak nft 6RAIeRTidH relates to a write-once-type recording

medium, a recording apparatus for and a recording method of
recording record data onto the Write'once-typé 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 techmique of improving the reliability of the recording
and reading of record data on a high-density rec‘ording medium, such
as an optical disc, a magnetic dise, and a magnete optical dise, 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 described 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 indjicating the position of a
defect on the recording nedium and address
information for indicating a position in the spare
area (e.g. a recording position in the spare area) to
wp etfectly orindanepletelyerececde dled rendocaady ofaher defdct, it
at the position of the defect is evacuated. In
igaessable thempeeee theireliabdlite néthees cohdimgaand ceading of
diumis initialized or formatted. It is al so
@&%réddmﬁrqfﬁé tordappurssaPatent AnrdiaidiprodtayingeOpen

di i d wh the 15 iti f def ect
N0 HemblagBaahT T ying the record daa. of the like.
L1 Lol el RERS,Baf S bt cpelri ot
BET b AReR oL B ekt B age o i sl fhress
R R R A Gk AN R T
h i 4 .ect M.t he. oth hand, .th
hE @l 5RO Hddr8ls ShiBBHEE for FidaBiny Ropgrmion dpnthe
t rerred to w .
FRI0HRA Qg ASebBARLY POPRA HIkhE JraRE AT 1o JRIH the
dR6%048R0rd ddrae AV Bke 28y &@&ﬁfd@id%bﬂ{eegoﬁ%f& &ﬁtl{ee&é’fe@t is
ecause O t he

data recorded in the spare area

eaeagte® of a defect, on the basis of the defect |ist.

3 The defect list is generally recorded in a specific
area bm gdeeradc ahdi deferrdligs) isvyetlarated REhOR] £Ctedfirding
the generati on or updati ng

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 veferred 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 is also referred to when the record
data recorded on the recording medium is reproduced. This makes
it 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 rewitten or additionally
recorded. Then the defect ligt is referred to in a
recordi ng operation by a recording apparatus or in a
reproducti on operation by a reproducing apparatus. 10
Di scl osure of Invention The defect list is recorded in

a spedilfd defacddizinig benewdly decgrdedeih unzpdaific exaBpde,the
W th respect to a rewitable-type optical disc wusing
recording mealinm, hehasf exthe iodbjedtsolr Boogdreratiom or updating
predetermned area (which is hereinafter referred to
¢lsthe defercsdistmarfhredefect distais)reatdsiroas the edcinding medium
| ead-in area or | ead-out area on the disc. As
pEchinfe W hewotlee reeprdidatecredardedion thelzeeardingmedinm is
record data iis recorded and rewitten and when the

wsopepineed g mhengether reeord slaka, 1sorewridten k. atfdnonally

the defect . list i verwittep in_the defect _, .

W?&Hﬁ‘g%firen{rhﬁfle“ileo‘iefgﬁ%[%séé% rafeﬁge dainm reperding gperation

obj ect of ,the 20 recordi ng.and revvricéit(g?, every ti

Phet gry@cdig si‘—PP%r"EFb’&at"éd%yat REPTY Y nPedion by a
i d d . Nanely, the def [ [

l{eﬁ\ggg{é{;@%gé%&e&%rs at a mely, the defect list in

nagement 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

Hidlodhe erﬁﬁ;qut&gl nmediumis a rewitable-type. In

case that the recording nediumis a so-called

Wit h@ngEfell RRIBCUBL A8 4n ABHLETHe af Q] 08X kEcoring
wite-once-type optical disc, it is necessary to use

medhhiel  Mirhathpld, edlthaeshbet thdakwigtatle iipedaftedd] disc
list. For exanple, as a nethod of realizing the

ugiogta bineofagehetideflefdetlisdtis recorded in a predetermined area
(which is hereinafter referred to as a "defect management area")
reserved 1n 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 in case that the recording medium is 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 nethod that every tinme 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 tinedhe defect list is

updated, it is necessary to reserve an area to

additionally record therein the updated defect I|ist.

Moreover, it is necessary to predict !0 in advance how

HEAI] nEY eXrmgdd et tWiliteongp ity pbenipadt dide, Hntk necessary

reserve in advance the defect nmanagenent area |arge

tonetryAnether mebhad tpaegbize dhel wpdatipgtofdhaudnfect bst. For

tinmes, In any c$§es, in order _to realize the updating
inefl gh

SRERE, R @cimqt repBzZiRg theonedatipgeos theodefiesy list,
A 4 BRI S B et b, ene
AT LU M CRERU s -
08 G b S BpDE S0P E e bR i Ba iR o' 6T or ont. 1 om

0 SR AP AT
SRIREY, 50 B SRR DL 8 Cabe B, TR recons

tRBRAGE RN 1pAaeed deSe @RNIEMBoddIE i e -
| ead-in ar ga IS e;p%nded, vvhiocho %ﬁagg%q’gbg?%rgftgn{)%lﬂ

ihangeante ey | @adyl bimseaetwean libe wmiquﬂpﬁeﬁg%d
recordi ng medi um and the rewitabl e-type recordi ng 25
roeeitvemin Thisaseusde deéastpaisdtident ynibeiraaeiigae chotibh to
recording nedia, which may result in such a problem
rehatd time defesttilngg loly the viimbepaf atwiss.f ofn talng cases, in order
rewitabl e-type recording medi um cannot reproduce the
tearenloze tthe wpidaéinghod- thpedafechrltitngnmébe uwritetonee-type
therefore an object of the present invention to ,
rpEQRAleE: madium, 1t 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
is 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 recordi ng nmedi um whi ch has a def ect
managenent 5 function and has conpatibility with a
rewitabl e-type recording medium a recording
apparatus for and a recording nethod of recording the
record data onto the wite-agnce-type recording medi um
and a reproduci ng apparatus for and a reproducing
nmet hod of reproducing the record data recorded on the
wite-once-type 10 recording nedium The above object
Dfpdiaupr eent thavestvirdinhianybe astbedy byn@dium cannot
write-once-type recordi ng nedium provided with: a data
wipraduce thedwtd dhéheiwriteoard-tgat aecordingt meldium.
information recording area to record therein
i nf or Fhtis dhefafore amt oljelct nd the preeat invewfionewopchivide: a
15 and/or reading in the data area, the contro
whiterarecer typer eeanrdiing madbani whlichliiheg a defechithenagement
def ect managenent area to record therein defect )
Tvgpesiparreand | o rovmepofibolits Heitdatea ramwatatdegiypealkeegrding
of _ tenporary defect managenment areas to tenporarily
nedbhg; t hereiyding capppratusndpngandne raedingi smetdod of
the data area; and a statys 20 information re prdin%, )
recerding the xaroxdAata antedinat Fign onse tymd l@ézpr%@g pedium;
tus of one portion or each o

. di { t.h
A TSRt P RR A ol Bt  Apinas SR uiBgs meshog of

BRo RS el PR 49 “FsolPafingp R Bas attudtd Ges Woe

di r rd data onto a 25 wite-once-type
I{eg‘ég@gﬂ#%egg I'um provided with: (i) a data area to

recor Q‘hfe_*%o%ie”o%?gt bEERE & 8883 idddnkidh EQﬂtﬂeoéchieved by a

i nformation rec I ng area to record therein

WHk&OIREHD of L cAUhEOdREAHRREdA! | Withofa ALEL el to
and/or reading in the data area, the control

HeBbed RhbiOf ré&adr dattg areatisicinfdirmttionabesndiag 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 managenent information of the data area; and
(iv) a status information regording area in which

status information for indicating a recording status

of one portion or each of the plurality of tenporary
def ect managenent areas is to be recorded, 10 the
arsrortdi yagoag ptheareis imformdéidnnifeh contfdlling nacopeiation of
device for _recording the record data into the data
recozding goiey rdading inothe dadaianyat Hveetontrok ivbfrmcation
managenent information; a second recording device for °
w@éam% gremenclading andgfanidadieiestnmanagenant atesr txréaerd
t.he penpry device, into any one of the_ plurality of 1!
therstn g&%ﬁ%a%f@@ﬂlwﬁ%ﬁg%n%%rm%@@ al $hgt dgta area; (iii) a
info nati?n ener at i % devi ce for generating the i
aluzalidy; f GramRBS A Gletest apeRREp e oaF et @ hgmporarily
of on t.ion or each of. the pluralit

fégﬁ%ﬁﬁ&eﬁe%?@gg% a@@ﬁ@ﬁ@%rbtagm{grawttm af .tﬁecsfeiﬁan@rea; |
B )8, BT RSPl LAY ERS es
irdBemBolrc IR O LSS RRE HeUG e AP RibticrRE ofob of
U PLIRLG DI R Rk dobbodTako it Ercal 8 (B yecgraed.
fHerERaeNE 4 pPeaalti:® HhreIALE Witho a,aﬁ%ﬁ‘i@gordggg?%eﬁce for

reproduci ng apparatus for reproducing record

1e20PdidRd the r@cord | dx2a00e- tHd Aalt 8 CL¥H; NE) ABRIO¥ device for
provided with: (i) a data area to 7 record therein

dtbeime cilieteiiat she (idefedt annhhgbmienftorimidimatibac oadisagond
area to record therein information for controlling an
meperdimigodevice facoedimigngniheodefaddimmmadgenidret dafoamation
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

def ect managenent areas to tenporarily record therein
the defect nmanagenent informption 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 10 the plurality of

respdr tieredefthet revardgéaent (iHr ea®ntsol tnfen £564 G@dording
the reproduci ng apparatus provided with: a first
peeaditngrefovidcthdrein indadinagionhors tcahtisoliinfeoamabpOrhtion of
recorded in the status information recording area; an
wwading egd/er regadong de the dade ogreiazithe ometrol dmpamastion
def ect nmanagenent area_in which the defect nmanagenent
1eFOr AR AEed hcluding dedefinite dafe¢himanagensen eexradtryecord
n the ga is of the status information read by the

thexein  delgchgmaaggemend dptymptiendphdheddatecaren (iii) a
readi tge def ect rm‘%ggemsnt information recorded in
?ﬁ"gagﬂfg © n‘f?d?ﬁ?’_ﬁ/aré’ef ChrgRagasemendr agerecloyiemmeprpyily
Te3pr R ATRSEIE PR deer D B Aot O F BGOt b AT RO fbh area:
R S R RSl M EEErRcTE R, stacus
' -0f ;. t i t,l b I
BONEaBRCRY ioydpB AR LR SRR Ry REiefoR Br gagh of
i ol . | nst L
U Rh O of 1SEA D e o P b AR o rocorded,
fHEnN8é p RSN NG ARAYEs FRIGIdE FiERC AT B0y SAPALAL M5O for
the 'present invention (including its various

desgShhe 8taillzeisfoontnt9bh oGotded AR HE TRt IHRIFh Hon
can be al so achi eved by a second conputer program of

teeprdingt izord; f an haegi béjogaiibonyi dgric@ fIr0geadERizing one
i nstructions executable by a conputer to nmake 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 achieved by a first conputer
program product in a conputeg-readabl e medium for
tangi bl y enbodyi ng a program of instructions

executable by a conputer to nake the conputer

function as the above-descri bed 10 recordi ng apparat us
of thélher ebeve objnctndithe resehudhngntiba csar boudso achieved
aspects). The above object of the present invention

by decondswnphicavehgrby af setondtionsgdot éangibdyreambodying
product in a conputer-readable nediumfor tangibly
eriodyrry of Prdgnesions ¢xesmtabld diys aerempudbt doldke dhe
conputer to nmake the conputer function as the
¢IBpBtercSensihen ay bhe edwreidpsspikadarerrasfucing gnpegatns of
invention (including its various, aspects). According

he presemitigvegtioneugptndingpls ¥arpryreragsebduct of

the present invgntio ., the recordi ng .apparatus_or the

r epr oddts ABPVE8 &ﬁﬁ&?&b&@r&ﬁe%énb%@emcamn Al§ppchieved

fesc.i ed above can be enbodied rel atively rezghly, y
D B (VAP CEAToBH B3 BEPAHF I PHERF 2 e ap
G S8R Do BB RSB Bl By
kg9, Bl SAUDUS BB, AR 07309l agpesive
RS SR E TPYAE e SSOTMO A 6 varions

fypRetadm product may 9 be provided with conputer
readabl e codes (or conputer readable conmands) to

make The gpdrubsiect of tHAGlreSén Bsntdigis®eahdd8lso achieved
apparatus or the reproduci ng apparatus of the present
bynvenddoond 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 with: (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
and/or 10 reading in the data area, the contro

b o fratowidé d rwitc ebflipigeareadabie| euticag (¢ dehipiite® readable
def ect nmanagenent area to record therein defect
cremagardst to nbakeathencahptlter dat sfuaicéin (dsi ithearecording
plurality of tenporary defect nanagenent areas to
apppetasi 0y thec veprddveieg nappdve toef ef ttheapagemninvention
informati on of the data area; and (iv) a status 15
dewcsihest absve.ecor di ng area in which status information
for indicating a recording status of one portion or
each d&thet aeovs obigct of the prespot tnyentdet san hraakyemdieved
areas is_to be recorded, the recordi ng nethod.

by veeRilinginethod pf secording aeery dof df@esmtoot Wrskeopareigype
the record (data inao t he d?ia &rea; a def ect .
TR&A dwmcpramfed weheka® dateoares b kegorditherein the

[ . dat i .he defe
SRR R T —
fegt t . inf. ti d .
1B TROSIFTEBbe TR S AERFL B Fihng e
t.l i.nt f o] i1 f
SSSHEH R BB Syckr AR, Bl oEbl it

ihBI A 4 QBAHIEHE H@féc? glrlgfl% %@ﬁ%n@fargg%r&tclof@ é?:lﬁge in defect

status information I cating the recor

B hAhESmeht ORI R AHON 8f AAChdffa tDRal0 i)l W B liuk¥1i8) of
tenporary defect nanagenent areas; a third recording '

tphneasy odefeet ahgdhhgethbat SdiladStd REMPREINY BOed afliRGein
in the status information generating process, into

thiealeft it e nianfeaarst 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 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 updating 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

i nformati on generated or updated in the defect

management information genergting process, into the
definite defect managenent area, if finalizing is
performed in the finalizing process. The above obj ect

of the present invention can be also achieved 10 by a
plpadidycéhge Apbhee, dbfd@PmAdliGlente {6 pé4k; datthiF¥PeeESRHNg
on a wite-once-type recordi ng nedi um provi ded wth:
pfcasdatfareabedingothe etatwk infraidtitheomeeatsd tatike status
(ii) a control information recording area to record
irfermianidmnf gematatingf opravens, oiniongthe opatwd | dnfafmation
recording and/or reading in the data area, the contro
yavooding avea1s findaridignprareea ofrfthaldzing thelefiiteé-bace-type
def ect managenent area to record therein defect
yeeoadisre medintor andi arfovtth hecardingapeacessidfi Jecarding the
glurality of tenporary defect managenent areas to
fepbmarnagement dnformatiepnsenrratetcan updatebannthe defect
information qof the data area; and (ivy) a status.
mﬁfﬂ@gﬁaﬂtﬂn&rﬁn&%@a&n%gw@@tm REPeasss iatq thpdefinite defect

informatiqgn for  jpdicating a recordj ng status, of one

%WBGFP%F LA 1% INAZENS L], P ST IOL &Y 14 %&n@iylggfpgegess.

mana nt, ar eas. i be recorded, ,.the reproduci

ot nod e aReYReaBiReE AF TS FTRAF NG SO A PAY TR SldeaciBeved
tecting whet her,.or,net. the,wite-once- t,ype recoydin

HE Erb Rt DeheRla D »ehRGatEing 8IGS BUPE EESEISL BY o

@fitﬁ%ggfgn%ﬁ%?ﬁ%c%ggﬁf%ﬁédlg}gﬁ S PRadd e RE TBLL Hhta area to

recor det ite managenent ~ area an
1@¥coBd AR BRe dRbBFd JRAPIBIB  CohBi A 1BbEAREION Qe %b_r]ilng

menory device, if the wite-once-type recording nedium
dreaaké eadyrd fihRabirZ 8Hforan SA6ANEL: BAEEOMiIRE 0S8 SSpehation of
readi ng the status information recorded in the status
debodimgt had/dreeoddinggimride, dafa tarea, 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 temporéry 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 1is
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
in the one tenporary defect 10 nanagenent area
mecogryl dedice) if hhe akiteF REROD T REcHdELSBedANE B already
reproduci ng process of reproducing the record data
fivatizdddaisecvhd redding preeessoof tdirlibgyhe fathibentahestion
managenent information read in the third reading
ycorded. iPhestke f wiateoninfommatioar mobvadimgeurehr, t He the
present invention 15 will be apparent fromthe
wolteonaegtiees ocicprdiongs médbmbods meott yetndinadxznds| @a. area
Brief Description of Drawings FIG 1 is an explanatory
wicagnamshpwicags af spebtfying mneoferapo2t ywdefeet anapatgpent
recordi ng medi um of the present invention;, FIG 2 is
ae sl vAneh 6ho defee mmnazsment infermation recrilefl atdast in
i ece of defect na%enent information i s recorded on

e 1S Peds e ony retoPhithy stalmuinfrmaidop ieadnin the
AR A e P oo ssa Vian ToadiB rocess o opanag dendetect
BB Rt Bl R G50 nECgPiehnin: FhenPPan comPOTRrY; dafect
5B R BRI AT R0 T B o o
SRS 08 O PGS AEEPACHIY, BRI
BRAVRG, ¥nf tHSha S RIIMBEIE fePf nfinagement 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 diagramshow ng a first enbodi nent of a
reproduci ng apparatus of the,present invention; 10
FIG 8 is a block diagramshow ng a second enbodi nent
of the reproducing apparatus of the present
invention; FIG 9 is a block diagram showi ng a first

exanplRIChf 4 tibein w&plaeamgy-dmg@amegﬁwmg ABEH R 8f which
the present invention; FIG 10 is a bl ock diagram

aighwi pigces o€ alufdcte xe g 10ént heforkba tibh tAe0PC@THY @SN the
recordi ng medi um of the present invention; FIG 11 is

wnitexplangtior yedirdgrgmation bf the pexssmpl hafntihe
def ect managenent information, FIG 12 is an
expl addCor§ idi adrlank shewiram ahoexagm dieft ambddiment of a
list; 20 FIG 13 is an explanatory di agram showi ng a
Heicpsdingxappheaiofs ofsthet peesemtdnmantion; FIG 14 is an
expl anatory diagram showing a status in which four
pi eced 16t Gt & bloghafagmmanshpiing pesdcondaebpdvoededs the
on an._ optical disc;, 25 FIG 15 is an explanatory
TGCAEFAH SRR HysPiddeopkpseRaiprention; t he st at us
i nfor ion;. 13, . FIG 16 is ap explangtory diagram
Show 10Ca 1 iiPra Hoghnstiagprm FhaweRE A4 imh phatiBARt of a
FIG ,17. is an expl anatory di agr.am showing a status in
WFB%HC%?I’W@E@ (g?tﬂk?e%/’é%te RYGBHERt i nf or mati on
are 856 %61% é)BlcEclTiediagram 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 is an explanatory diagram showing an example of a
defect list;

FIG. 13 is 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 opt Egal disc; FIG 20 is a

bl ock di agram show ng a recordi ng / reproducing

appar at us, which has functions of the recording

apparatus and the reproducing apparatus of the

pr esemIGL neeiRtdwBxpHhatoty difghall SdwHLGLRMEBLNNTe of

the structure of a disc 15 drive; FIG 22 is a blocCk

thieagnans shfvsntgtibhe structure of a backend; FIG 23

is a flomhart showing the initial setting of the

r ecor HilGg 1/7 rsepn copda ngtaypdispirasi skb®ing4 btds in which

flowchart showi ng the recording processing of the 20

fewe qrigieery of defprbdvenagempphriafusnafioG af® resomled on the

flowchart showing the finalize processing of the

opétasd dlingy / reproduci ng apparatus; and. FIG 26 is a

flowmchart show ng the reproduction processing of the

recor Bilg 18 iseph cxpdangtanypdiagrasm showiegta Kaidhf example
Eryi ng Qut _the Invention 14 The enbodi nents of the

Ogr% gt phiRIOrMALIORI | be explained with reference to

the d i ngs. herei nafter. Embodi nent  of . .
Wi teﬁgﬁﬂcg-%t]fp%n REPSARAIIYVEGBLAT AROEIMB A Hathsdn Yhich

00 tpelégenscgft&/e%gctr %:a?ﬂéjglenrgegg qlngtgrl]n?;tion 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;

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

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

FIG. 26 is a flowchart showing the reproduction processing of

the recording / reproducing apparatus.

Best Mode for Carrying Out the Invention
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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 enbody constitutional elenents or
the like of the recording mgdium the recording
apparatus, and the reproducing apparatus of the
present invention 10 only for the purpose of
expl ai ning technical ideas thereof. The shape, size,
posi t ItHe eerhudaidn®s dfetlad ip@Bsh P inPékibhewill ke 8kplained
various constitutional elenments or the |ike are not
Wwith tefdréncd be the dvandags Heteidafséws the recording
structure of a wite-once-type recording medium 10 in
HmbedbndhtrefWrite onee prypeché cdrdves Medium)l5 The
write-once-type recording nedium 10 is a di sc-shaped
recor dimg@ igmantTé thef wriiedenod-tFp Gretordinghmediner of
circunferential side of the wite-once-type recording
thedinnesenhdinvantioghwibi de iexplaimesutwith reference to the
circunferential side of the wite-once-type recotdin%
Gracvipes.  (Tneidpniedly yhe drawingpased fonshe explanation of the
wr | te-once-type recordi ng nmedi um.of 20 the present
qfﬁb@ﬁi{m%t-ﬁ soﬁotthﬁi Areeant o lavenens pbodyheopstidutional
di a of other

R3S Do hbas TE (o cohen se or P AGHedh iy recording

ALy abilcuty FERRo A GHE n asti of Tag BPeqgiloinvention
] . th di thad, of th

7 on VB8 S0 BlosgsOF ETRIRRILTHAIRE) ot Bhozesh  Tho

. o o L _ ent i p _
TRIZ SHG g i1k, hithlfilon bt ARER el WAL b ious
OKAIRUBionlall B m eHRPBSIHH Mk EBID SR 19RG B 10 thPRRIFings.
change, the polarization direction of a dielectric

subst g0ce, 1 ngedwé | ed rbb@BingObtrichfrd idfea Wiete-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 dise-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 write-once-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 information recording area 12;

a definite defect managenenf area 13; a plurality of

tenporary defect 10 nmanagenent areas 14A, 14B, and

14C, and a status information recording area 15. As

shown in FIG 1, the definite defect nmanagenent area

b3, exdhplatlaghts indlgoefin Oh Jeekes BpiicsarLahide cMadghehe

tenporary defect nmanagenent area 14A are in the

polprizdtiomfdirectiowofr #cdietbotgicasebsthmct? nebltefield light, or

tenporary defect nmanagenent area 14B is placed between

theelikontrol information recording area 12 and the data

area 11. The tenporary defect nanagenent area 14C is

pl ace@hen teiserdmgermedivmuilerienti airise daceftyphe reetraling

area 11. Incidentally, except that the definite

mefloen whiclyebows theaetdingpfaaia oninfeemssion onlponce

i nformation recording area 12, there is no limtation

HneaHePoatitthgenent of these areas. For exanple, the

status i nfornmati recording area 15 may bhe placed

out of*SHRPERARING hf@ﬁq%&qoasﬂm%@@éﬁa%éf)aﬁ exovledgith:
nt area,l4A

3 tacancy 20 o ﬁ%f?fccrtahtq%g?gﬁ%rln%ﬁ%ﬂl%%ggiytée%rd&finﬁe
g . . |
#&Cﬁ?’?&%@%‘éif‘ﬁ%aq%n%bipgﬁﬁae%l :Z{é‘@a ?%éggﬁm% | Eef;ect

. . PREEEY
fapEEbmell S A0 AULITI A SFhaHldna B efBnd FREERSon

ltefggr"irn%c &, 1gata”. The record data is data which is
mai nly the object of reproduction or execution,

i ncl uGighgh oven 9n FIGRAE (Hat fofidMdi R I& Ranagement area 13,
the status information recording area 15, and the temporary defect
management area 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 om 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 is 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 is 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 control an operation of
recording / reading in the data area. It includes
information for indicating the attribute and type of

the 10 recording nedium information for managi ng the
recordi ng address of the record data, information for
dasetrildd iatgra drive apparatus, information for

perform ng defect nmanagenent, and the like, for
exanpltthe Ha¢acarda dll infintemdddnorezordi ttgraieahb2"idtord
a lead-in area or a |lead-out area, for exanple. 15

dite "def Thet eectafle ctatan i gdatentwlaicha 14 Smiadinlnt @rdedjéa of
record therein the defect managenment information of
repgoduciioar e executin, inehpdings \o.gefimagersimgermarntio data;
areas 14A, 14B, and 14C are intended to tenporarily
et sladai pentant dafes detenp utenayegnan; onthe did.on of

the data area 11. 20 The defect managenent information

i s i nfldensenbrrluspiprmation neepaflieg anedadendat intended to
def ect managenent i s follows; nanel if there is
rgca@: et@te’regrgaqnggolsiqupmqn.du@bg’ccgﬁ(ygl information 1s to

deterioration, .in of on the recor lng,msgéu 10, the

GPBUEI ) 2a PROFAHOR o6 TRERF iy | FPBAIRRAT, SRS 4347 GFeRhe It

.d t. . t he, . tinme, th d Lo Db d

PG BT e i e RS S Sl B8R e
| nat i . i nt .

BRhFRE betal SR ATALION forPBRRLARE A2, - BARYE adypss

&dfhﬁléﬂ%feesfd TRRaJSREMm atib Cwicahg&égpg QO&E%OQ]&ﬁér@cus,

efect upon reproducing the recor recorded on
ihferh 868NRAFAY EREd MAND deZ86t HeAth fdnbRE H8EOKHe dﬁkﬁ, for

to be originally recorded or already recorded at the
3@ plieOn The tdo@rtrol 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 recordi ng nedium 10; and
address information for inchating 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 the defect is recorded. The defect nanagenent
prdceesiaid oy ipekordesd sishaa plateer thetdeftle RiBfdement:
managenent information is generated when the

feoghiting tRdposiiibd 68a ideifédtahpaeadeprodidnctthe ¥e@eed data
data is 15 recorded onto the recording magi um 10
fezogdediont the técvedidg wardiayn 19) anklbreaaieg theh@cord data to
presence of a defect and its position differ on the
berdingiohsdly mecordbich@rmebicadyThecefdede atttte obiidon of the
managenent information also differs on the individual
defeot,dirnm theelspardavea. the defect managenent
informatjon generated for the recording 20 nmedi um 10

i s redordpdectodiss inasedcéonlithg defictnmemnagesmenrs anfine the
&hen Lige initializati En of the recording nedium 10.is
fept dsbdthesie angeacorfedy aderaseigiormanen iox dndieating the
i s.conpl eted,, the defect managenent jnforpation is

PRBRT Lot ofFE 0B oA RECHRAnE mRstiugh el reegtd address
changes. or.increases, along wth the canti.nuqus use
SUSHERR toe GG i 08 G o RASARRAD LBS spars area)
fingerprints ar ften.left n.a regordyng surface
AP Ren el B 1B peceran g ek aRr A48 SoEAS (ot the

ifch BNageeRifelnf o éo‘ﬂiehs UPERL e fMT Xngthement

ere 1s a chance to performt e recordi ng or

IEORAGUOL Q1AL sutRSP8E e ct Bisthe recordi ng medi um 10.
For exanple, at the tine of the additional or

fOSt, S QhiePd e % Ofdin i e e it @ foRRd DG L isOBe Mb dtedC GRS the
re?:ording medium 10 is initialized or when the record data is
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 defeect 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 the defect list included in

t he defect managenent infor?gtion. The def ect

managenent i nformation updated in this manner is
recorded again 10 onto the recordi ng nmedi um 10 when

the additional recording or the reproduction is

Tlougp| eheddefeot muaapbmedsSitiReeldthes Bbaydatdd®very time
definite defect nanagenent area 13 and the tenporary
theftecis annhgaoento peefurnldihe ¥4Bording ddGepawluctibn with
common in that they are all the areas to.record

rehpedi o therearding e dimmadOmefor afanphd,iatntheHbwey of the
they are different in that the definite defect
atentigoad or roséscript recading ea the wefrbdiic@by wigharedpect to
therein the defect managenent information, while the
thempeeerdingdanediumalfgebbet dafeds rMamagament aindfotm@tion
are areas to tenporarily record therein the defect
ragoittpdeon thef apperding. npolipm t he ispdaadngust thee address

_dg}ect _nanai,genent information_is predeterm ned or .
1gtrariien okt haegefatact mandifo kst isi apRANARG bhthe defect list

hinan "t B ShnbiSabS TSRS, mhe oot
t he updatin of tgg def&&%ﬁ*na enent i nfornmati is .
A RARTBPNF ABIOTAHOp BTG KR 7 (" BROREL & AP ALY SRR
031?1‘)% 'tglgp%gcto@ﬂgr%lﬁee 1‘u.ttrf1 ) \%)fl%npl;l'?é aildfdiéi(r)]}t'eaafj gcac}rggg gg rg}le

gefrent  i'nf ormat 'oh i s ho n
BprSWlicthAP 54 Rby 1&%%1,‘%8 g&hpffaRagenent information is
rr%ﬁor&%d Into ?ﬁ% e infte fect managenent area 13.

The cARsecs0hAfeRl LBSvPH idRdifte t&&e&eﬁﬁﬂaq&?&%%aé 13
information is not necessary or not possible is a

a@dSitheMigh BotdVey d6fRRt dhith g@dbHNalad 344, 14B, and 14C have
in common in that they are all the areas to record therein the défect
management information. However, they are different in that the
definite defect management area 13 is 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 is predetermined is 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 managenent area 13. Therefore,
it is possible to record h defect managenent
information in the tenporary defect 10 nanagenent
areas 14A, 14B, and 14C. By this, it is possible to

i ncrease the nunber of tines that the defect

NENRRYRFENdr rlodf pogEblONt kAN dTBct REAHhEHe mNATEI Vor BiaRfh is
the recording nedium10 is a wite-once-type

veeopded nigitoeiticudefinitd SAdfoPO954 WA LohOn OV 1B TR case
information. 15 Thus, the defect managenent

where rthiei opdasirgddtt ihendelfactr ecoraednémt dnfdienation is not
tenporary defect nanagenent area every tine the defect
nepeagarienr nohfuessitleds d saspudieed thAsrezordisng tedidmt he is
def ect . managenent information is updated several
finmged ofoylaxaampley of pieces of defect nmanagenent
information individually remain in the 20 tenporary
def ecAsnalpemjBrien 16k ch. thrhazealj pizeridetotad ¢hthedemponary
nber of times that the defect managenent information

fActhaanagpreent areas d4fockéBappds d4Cnisr kaxgertthan that of
roof ti that th def t, . )
R AR P B g AR R oA 51 o Lhadatpror3) is ppgible to
rBEEE B ik Aokt aRaRaR R oot RUEHRHEPBAE VA LJRRGRTY defect
' ti by i i t.h | si.ze.of. the .
p PR ancht, 1A SER e AR D4 B Rifnaf i Bieitigeto
et SR thoiel ol 46l R Bfmene
iffrimhftioht carSh izhLg to additionally record nmuch
d )

efect managenent information, and thus, it is
possi Mainélg, isheéLaRE deder b ete Alint 1P S bhAtridePSnce-type

rgséreditng 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 is 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 distributed and pl aced on the
recordi ng medium 10. By thi g is possible to
reserve or ensure the tenpo ry defect 10 managenent
area while the areas to record therein the record data
and the control information are maintained. For

e h o digYaRt, | the (1@ aladi3e 28X otdl Qifdtﬁ@ete%fa‘%b defect
i nformati on recor di ng area 12 are defined in the

®anSigbRth s dar U4A| 14Bs B340 B 1 gds 8o TRAE AL 35 §R¥Bsible
scattered on the recordlng medi um (e.g. areas all owed
oo alddifivaally &cdrdedhuclasidfbet teanag@n¥ndeid6imation, and
managenent areas 14A, 14B, and 14C. Incidentally, the
b e iefpddaeblectip dnaraasdefior humbagefeimearitas thmdefect
be two or nore. On the other hand, the definite defect
managenentt iafeaniBionscars balumpdatedan t he tenporary

def ect managenent areas 14A, 14B, and 20 14C, and the
nunmbeMoteovess the temporany sldfech svansgement sirencigghliviified
one defect managenent information which is defined at
iphe thembhede temparpry ripfeeh mpanageveubdieasol ¢he 14B, and
defini te def ect _managenent area _13. Incidentally,

Wy, drd ¢bpgerectistributed ardilaned garthe xe@oaéﬂa;medmm 10.

ement. area set to be sonewhat |ar or
%? ﬁ%ﬁa & lafpzaﬁléi% itRi esedupely mse%%t 9&?‘%’3& gefect

RARABERER TiRHaLS Ghe ATPBS (e sartieEetor bt regqrd data
Eg?c{]rrgggnenttgﬁf %‘?forn{a cg dre F‘g z%fjnleYi tﬁ‘%rCSf;%%lp'IEr &ven if

pos's prove
ﬁ%b&gf{‘ﬁéaoﬁ LAY (RC e HLRe 1?1@&&19@1 P&!o?ﬁﬂf% 15082 %9 are
t he ect nmanagenent | nf or mat reover

dgihdd tig o %%Esﬂﬁéla&‘i%%'d?ﬁ??h11?’05!5%133' 86 afhel Bpace 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 14A, 14B, and
14C, and the number thereof is one. This is because it 1s 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 recoxd the

defined defect management information inte 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 general
rewitten-type recording nedium Nanely, the defect
managenent information is agkind of control
information. Therefore, it IS desirable to record the
defect 10 managenent information into the area to
record therein the control information, i.e. the
oeitagemd il OfamRéi Afcd£aehdnbella] eRiceldmorkitil®s. By this,
desirable to place the defect managenent area in the
dorg rpoissililafior mmpirome rideordbngtmyseact Ehenrddordbiy and the
rewitten-ty recording nedia which are generally
Bnredactioneo fg@teedefamaugewgmeateafoma’ﬁopl aced in the
control information recording area. Therefore,
accor dilprpaver: e dafiodiendefect myanpdganeyt ahea dfismireed in
defect managenent area 13 in the control information
e epriied 1@?@'@1@2011 rafigrdidgontimd 2t hSwithisndt igigpesible to
managenent information into the definite defect
ée (FERIP afilyd ty e timeenstha ¥aiis aneg tppoveery ding rpedium

f.@ tibilit betvveen the wite-once- éype recordi ng

drin? BGERY TORELERIHEY RS TPeRtAiREdRe ’;P&E recor di ng

on t hVHPEPe tm%fe‘i%iys‘é ﬁ%@%lggh?@tnéa a0y ie o g of
ek DRATLEEy, Pyl SreRE T T deS bR, witPE ettt
At 2 BPIBQ Ghat B toC0RY 0ol NETILD:ELRLYSLY the control

|on I Ng e recor |ng S us or one

1%%01-1&9%1‘?0'110'1 eorth%%ﬂ& 1S rh IR @Eé’ox‘ﬁ%%‘&reﬁa”q@iﬁf@% is

areas 14A 14B, and 14C. By referring t0 the status

de¥ipdpmRt iteN pl£&OrRd ddfethemanladeuferdthf2efBlihOBhe control
recording area 15, it is possible to quickly specify

1|aamdrm_aen®n_t Feod@ies bhrdnaBovRrin mangr fewHioten-eped decbrdling
mzzga Iv?hitclhrr:re 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
medinm.

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
information recorded in one,portion or all of the
plurality of tenporary defe@? managenent areas, the
defect 10 managenent information recorded at |last in
time is referred to as "last defect nanagenent

HEW 96 R ic@ith JTIHRI t3h h6Fary [dsfcbAM 2 0B BALLBPAAETRAL 148,

Information is the newest defect nmanagenent

ANE OT4@! | By 28RN oPtRE althivs Qhid¥ne£88n0Ffe DeHE6&in the
managenent information recorded on the recording

gRdus M idrmAtiod Ie@b gt Ard2el s Oftrﬁlst]i't%s‘i’ﬂfee&t %tuck]y specify
managenent by the recordi ng apparatus

aeprodd theglefpgamatnagehoan i hﬁommmmfﬂw&t last in time
recording nedium it is necessary to search for and
(i@adat heheelatsst)debett of nidvea giefectt mahegemicndn inforenation
the | ast defect nmanagenent information, fromthe
resovied Ny onesliponting. OmlhOﬁéhhd&mpomVséaﬁechmgnag)ement
the | ast defect managenent information, there is a

areeodl 64, sédBehiand al4Cof th@ld@mﬁ?dharwldef@'ctthe defect
managenent areas 14A, 14B, and 14C. However, since
mﬁéagewawquf%fe?n ne¢rrdefer apeaportipn vrpallamf the

ﬁre d| stri but ed a(ﬂaépl aced on the recordi nfg@a

K 16f itempragyy | %‘é. FanpgeaRint | AE§a%0 r dpfect
all 25 of th orary d ct nagenent areas 14A,
A8 BRI LA IO RANDD FHeHe dofib JB adn Eien g Soirged to as
b nis_recorde nt.o the 23 at us
lg%tgégrr%ﬁonarrle elggn‘r;léng’rlé%atign ﬁef'%léla%ecrm di ng nmedi um

e LePRQIraLY nal A% @ﬁﬂﬁ%&rﬁm—na& €8 thi Jiﬂé(’}iré’& 0%t

I ast ef ect rranagerrent mation i s recor

lﬁsﬁag@m@@ ﬁ{fo&ﬂﬁthﬁ@@meﬁgtﬂﬁ—‘e PudhUsy | §f Qio8dd @F. defect
and only the one defect nmanagenent 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 if it is information which
al ows the quick specificatdpn of the last defect
managenent i nformation. However, if the status
information 10 is infornmation havi ng the follow ng
content, it is possible to efficiently realize the
stiatwk isfored fticaticeording Beed af odeflectrecomiiagenRdium 10,
information. Nanely, it is desirable that the status
onef dempboirary i dufbcidesanhpémemat aosn fiar wiidhcelid Nngspndefect
tenporary defect nmanagenent area in 15 which the
njefhage menhagirertionfis reedided seeopgeiked oh ke bianig dfrhe
§| .e. the last defect managenent information) is

stdleut datprmeajiionf ante ondpf e omendgéenmandgament area is
recorded in one portion or all of the plurality of -
searthadar y Thds coxakesnalyarassiblar éasseamehs Tow pidut last tdefect
status |nforrmt| onis referred to as a "first aspect” '
maResHaenkiniomaldeniinan extrespelyi shartdimepl es in

whi ch flhe Iast def ect nagenent, i nformation is_read

on t hehp SRy 0%‘:@% SiAEAREETBALIOR ROt lipsted if
ect, wi || F 2. FIG,. 4. .sho

€38 P Fmpfiod, W HEDIaEsE FER-YEIn FPPEISARA 8 the last

P iy 5%59?0" %ﬂvgn ﬁvsé‘?%r?rﬁt%?sﬁeé’qs fhtopiggtion
1£l ﬁﬂio%a%{ox{ hﬁagg{ga o}ljoav%L |ct°%9‘§£ z: g%of;g@stibf)en to

recordi ng area

n 0 d fi
egfﬁ%%%ﬁ l}:e%!if@ 'tﬁe glhtzﬁ dggtléag&&n%t ﬁg d%@ﬁ%%ﬁ defect

nﬁa&%g@ﬁléﬂhﬁmmﬁ&g managenent information is
updat ed, the updated defect managenent information is

addi tNarailyyit & dedatiblexthatoHd) et MIaY i pfsshyaties dhdRties
ix?i%];'incaftion 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 is
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



10

15

20

25

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 head of the tenporary
def ect managenent area 14A, , nd then, recorded into
the tenporary defect managenent area 14B if the
tenporary defect 10 managenent area 14A is filled up
and then, recorded into the tenporary defect
Menagenmiit AeadsAtittdd.t NThbayRRIRE ¥x48fRES shown in FIG. 2
managenent area 143 is filled up. Mreover, each of
tiohEl G edpalopt Yo miehed tinehagesenty dntashd défect4ddnadddent
14Cis filled up if three pieces of defect nmanagenent
intfiéom rbibincis @p éa treels ahdedh d dte dAde 2o wah dedthént 2nfdrination
one defect managenent information 2J. is recorded
isnadditienaBypoeasydedefectt nanabenpnévianely Ibkprddd defect
def ect managenent information 21 is the |ast defect
managemsat 1lhfferationoncontinuhiislycasdotdvyeirnf dremedpesnfic
for indicating the tenporary defect managenent area
epemplesr shovaeh iCo 2He ElGt uk adopt @mgmdom which the
ecording area 15 as the status information. By
pelr Manpgeanene I8 famatipnfisr Hastlprecprded ipks she kead of

%co%{ﬂ ze th@ tenporary defect managenent area 14A.in
i R MRV e fe g i aggapap anentl 4hithhbewnrecprigd into

RS et e b SRR oA g A ETPRL o gy

25 i f d t he. t. def :

ARPRRRELDY, 8% PRE Lol ool BRIORR Rl e he
f

SRR IREECh RS s B 3CLIP 43 RS doec

%Qﬁ&ééﬁ%h@%r@g 148 24 A&l ﬁﬁ?o‘l\@gfbdv%ho%#}?of f[g%?éﬁ%rary

efect management areas 14A and 14B, e de
dEsag B gd MERE MBLhON14A, 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
18 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 1s 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



10

15

20

25

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 recording area 15 as the

status information. By refepging to the status
information, it is possible to recognize the

tenporary defect nanagenent area 14B in 10 which the

| ast defect managenent information 24 is recorded.
aikd4C.only by searching the tenporary def ect

managenent area 14B, it is possible to quickly

speci A @iwwreain t KEG} a8t idefthree mvargedefect management
information 24. It is unnecessary to search the
indomsapbion & ekt 24mAlgenesarigdedata 4phandemperans Aefect
shown in FIG 4, if fqur nore defect managenent )
mapappaendres s fdand 4B kb defect managrmerhpafoxmation

T o BTSRRI MR e, e
AR ST s Lol e
TS Tt G Bt e e ol p A o ARE PFRG P the
S A DAL B PR SRS

P eLE o PR LTI, 20 o 145

WROEEM st Factl Handge nhSn 2 BERS L 24 Qs FUb6Hdad.  Then,
specify and read the l'ast defect managenent

dril{ WyetARThiRg. tHd td BpUPNBE d8fettymhdageRiciit 48 14B, it is
tenporary defect 26 nanagenent areas 14A and 14B.
pdsisléete quicRlaameeifyt hadsvaidstliflasimldiest nlahdgement
first state, the status infornmation may be

infidran aibnoR4havi ng tineedesishoyi togseamht ¢he . teNapaiary defect
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, it is
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. Hereinafter, this aspect of
the status information is r?Eerred to as a "second
aspect"”. Hereinafter, specific exanples in which the
| ast defect 10 managenent information is read on the
basis of the status information in the second aspect
Wiglda gegn eaxpa aiaretd Aviridh1aBf erence to FIG 2 to FIG
4. As shown in FIG 2, if one defect nanagenent

i nf or Mbrewvezlin ipladeceDile dtd tiiOidfbembagimOint e $0{sEGhate,
managenent area 14A, the 15 defect managenent

ihef eitates dmf@imasionhendpshe defenhatidnadestng the following
information. In this case, the information for

¢ondiendt i nyantedy, tihereay ilse aconstrecteddedichr ¢hat ntleacktatus
of the tenporary defect nmanagenent areas 14A, 14B,
iafermations inghutatednfotroatios foatuslicafiogmihe opresence or
recording area 15 as the status information. If the
ghegarce o axpuneerdedprepdnduicper titm ageashtof the temporary

'r]k]‘gor mation into the tenporar def ect managengent ]

%Fr 5% %Aﬁgqaﬂe,ntaﬁae%d'% M&nanﬁ ddGancHergipatter, this

referri.ng t ;Lhe,s atus.information, it is possible to

4%’@&5#339@3@ u$ LRiosmatjonds geferyad g afen( segoad aapeqtn.

whi ch .t he.l ast defect, managenent .infqr.npti nﬁlis

r ecor (T CIHHIRT GRAFHEG EXamRifhgin s HE tég‘ﬁo gpy, defect
agenpent _area .14A,_ ist is ssible t i ckl

AR LR EP e PR e R 48! et t” EfSgbAat ‘o Yhe™ Sthtus

BB, Pl tho et OISR B8y SOROEDel o 1

BIeow th'rifd. G, 3, if three nore defect managenent
information 22 to 24 are recorded into the tenporary

def eCfAs shown in FIG. 2, if one defect management information 21
1s recorded into the temporary defect management area 14A, the
defect management information 21 is the last defer;t 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 inte the temporary
defect management areas 144, 14B, and 14C is known in advance, by
referring to the status information, it 1s 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 148, the defect managenent
information 24 is the | ast defect nmanagenent
information. In this case, the information for
indicating that there is an unrecorded area in each of
the tenporary defect managegent areas 14B.and 14C is
recorded into the status ififormation recordi ng area

15 as the status 10 information. If the order of

recordi ng the defect managenent information into the
UrHRE 84y 961586 RN ARMRHYrady Cdsledt thaddEb meAD Ard4E 14B
is known in advance, by referring to the Status

dgd pagation, it is possible to recognize the

tenporary defect nanagenent area 14B in which the

| ast def ebbwmRnageER! 3,nfi6r tikideOmade | 8efeR€ OhiiathgekPent
Then, only by searching the tenporary defect

infmagetient 22 e@ 124B, ard trécdrpodsibie tle qtémpbyary defect
specify and read the | ast defect managenent
nafagemenbardds 1A asd 1dik dheshafgct mosegesbetthinformation
tenporary defect managenent areas 14A and 14C As
Ahoswihienlatclefect | mahagemorte inirocttiomnadendns c2®, the
information 25 to 28 are recorded into the tenporary
ipkraationden iedieating that lrmedadqinnareedrdedefreatin each of

ggnagemsnt information 28 is the | ast defect
thantegeperaryi ArfachanpsagementhpseasnddB amd 146% by reeousied

for J(ndi cating.that there is an unrecorded area, onl

P tie BRARHS dPJOTRAHIOR FSAAEERENtAEReal A 488 $he status
ESRLASHR' 00, HOE, Al Sl AT A bR it
. Is - f.ect I nf ti Lnta th

iSSR0 008 Bl SRR ASLELIBLON L A e an
ahdq46 i% %W+ ?n .a%\é?l%‘éiemr?éf%ﬁfh?é b qg.eté%a{tﬁg iﬁfoq'%ion,

i nformation, I'S pPOSS cogni ze

it 2bl RN TRNAGCIBN DAL SR dAEL Wi Ak SHehDGrea 14B

| ast defect managenent information 28 1s recorded.
idh@Riclorth¥ Rt 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 is the last defect management information. In this case, the
information for indicating that there is 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 defect managenent areas 14A
and 14B. Incidentally, the gpecific exanples in FIG 2
to FIG 4 adopt a 10 nethod in which the defect
managenent information is arranged sequentially from
the head to the tail in each tenporary defect
teanmgenrgniefacematdprenent asesd 1dAyet4Rdamd\t 4k iadapwedin
that the defect nanagenent information is arranged
sloipusat i byt Ingfémrdng tohdheastatns {nformedtbr,niteas tpossible to
tenpo.rar%/ def ect managenent area. 15 Incidentally, the
r¢pegntzecte soppozarn def@t mamngen@niiaseods in wieichothe
in which the defect managenent information is
lagidefentamapagesantdiformagiene28ots repordedporden, only by
def ect nagenment areas 14A, 14B, and 14C. However,
Sieﬁr‘t?}i‘ﬂé‘gﬁh? g%mipﬁf’ %ﬂhﬁﬁg‘%ﬁ? Mg nagemeisiress bé@t it jspossible

5 bR P 0 B Pasin
46, 03 Sk eSS e VST s B o
SR AARR, 7,701 o0 2/ LT one emporary def e

oS ST, PIACEPTh agp

SIS U OR T AL Pl S Sl 3 1P

sER0HAERRRL fHEhOFHBL heRd | fo tREOt&RUin (3Nt CERYRAYy defect
defect rmanagenent area to record it therein’is

rEiaaged ent aurleer dlywetes ciwdlelay nmiaboddmaiebel ddapteldy that
of defect managenent information in the plurality of

thenpaicat ymdrb gei emm naformaticar dasarranged 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 14A4,
14B, and 14C. However, if the status information in the first aspect
is used, it is not particularly necessary to determine the order of the
temporary defect management areas to record therein the defect
management 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
medi um and the general rewitten-type recordi ng nmedi um
whil e the defect nanagenentZ%s reali zed. Moreover, it
is possible to reserve the tenporary defect

managenent areas 14A, 14B, and 14C 10 that are
relatively large, and it is possible to increase the

Mefagenttnt t iM@enidiadn t N8 dRiReHcdBNABEM™RImporary defect
i nformati on can be updated. Mbdreover, it is possSible

hanagsaiernt tdieat espeeasnd def ebbréfmnagerBahgedl e@s thibheby
14B, and 14C while the data area and the contro
distretedy irecorde che dilngality af alede dtbindimigeatbnt information in
Furthernore, it is 15 possible to quickly specify the
thaspluiel dytofntenmmarptdd faé Omvatdgementeaosated i n any

one of the tenporary defect managenent areas 14A,

14B, #&msddasCibeyh abwepaséesrdong tthethst peassdinmg onekiinorl0, it
(Various Aspects of Wite-once-type Recordi ng Medium
WyAr9s5ieleatp previdsf then sompiatdibiy datywse nr Gromidiitryonce-type
medi um of 20 the present invention wll be explained.
TRgoEMIE Medduahand thengereral rengittes tene perogdinpanedium

00LE B eate api R L 4 T A ouMOFROPIGH 15 OPEIDIa to
RERET ABR CoRLh ALY et PR RRP SR CoF bt 1eudl i $HY 14C
GRS G IT I AR AT ol ThePacd TF o of
tHhes Rat ot oo o¥ mnBlagoek?, SRRLRANS, Bl M9 hddred.

l\g?i‘ﬁml i¥is bbssiBl eif;(; rbSe 1Yo SIHAR R b 1AL d%’_i%l&!‘, %{i\%}ﬁgnt

he ierrporary ect nmanagenent  areas _
a¥dGsi 34Rl a¢£B, | ind NE4CORKIE {HY U4l ia@Bal 884" 4h89control

area 12.

information 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, i4B, 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 is placed in the control information
recording area 12.

Namely, since the defect management information is a kind of



10

15

20

25

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 11. Nanely, as described
above, the tenporary defect gynanagenent areas 14A,

14B, and 14C require a relatively |large areal 10

size. Therefore, for exanple, if all of the tenporary
def ect managenent areas 14A, 14B, and 14C are pl aced
conttrbe indokmetioni, nftoisredd sivalsiec 06 drawdrdr 88 ih2s fHeledntrol
IS no choice but to expand the control infornmation
ndfoomaitiop ae@adilg drke EXparigimxilpf IHhe,dorsrddsirable that
i nformati on recording area 12 causes such a

at Leehd ameafd heHtemporary defect ffaragement argasskid) 4Bpand
Er ovide the conpatibility between the wite-once-type
¢ededilagedrinlithmcoateoldinfhemgsiver sdcording arem-12ype
recording medium On the other hand, it is

di sadviprenyesuit ihatesiraldet Brafoatilgastebuet ofrbhademymrary
grfeas 14A, 142, and 14C are _placed in the data area
afectrpanigeperh ideas et/at 4Banad 14G is plaqed: betreepn ¢he

EERA B B e R e S RS et PLS,

Croo b, kS 81 g0t TBY SlaSShERY, et
N TN IS R T Mg
965 Moher Rgech JBGRENETsc T 51' PO AHARH OBt

h8rALEidih 120 fdasl 4 AOMRRET andi P46 LPS S1a@bHSin the. control
information is a kind of control information, it is

idgsinablod F&bor@HoF Arehtld, NtHdI8 GORS lchloidd hAE FBId 4 hnd the
recordi ng area. reover, by recording the status

domftesIntfo P aitivinord dve déontieh INT I'h@ekpansREO6LItIG control
i?lrf:fr;la:;iton 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 18 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 14A, 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
occur.

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. Therefore, it is desirable to
place the status informatiog recording area 15 in the
control information recording area 12. 10 (First

Enbodi nent of Recordi ng Apparatus) The first

enbodi nent of the recording apparatus of the present
staventinfrmbtibnbeerfing noba ABG Bowbovs thRefl thSlstatus
enbodi nent of the recordi ng apparatus of the present
inforemdtion.isA kird of dondrdpiedoanasiod) is lowe siva bt € record
is a recording apparatus for 15 recording record data
ipmn dha ommittd-imfoenayipe reveditigigreedi Mareo¥éw by recording
wite-once-type recording nediumis provided with: (i)
theddatus arfsanradion totathd epninol ihrmeataon réateding ddeaa it
ccontrol information recording area to record therein

ig assHlei bn cppiingemsiy | eiadgthe stapes anfomation ewithdiopler
and/%L reading in the data area, the control 20 )
cpptx iaformatisaorEithguhichig Hunpaian #pdnl mickupbfand it

.hana nt area to record_therein defect . managenent

15 rﬁ%%ﬁanl?i B%réﬁﬁtzﬁeqlﬂﬁ% read@gg. Jsﬂmfoae,pmﬂ%u qsyrafile to
enpor.ary def ect nagenent areas to tepporarij.l

DIEED TG ViR HOTHEEN  FeSPAOoNGrRTSh( bt | BAE ofontrol

. rear.. .and (fjy) a status information

1%‘@"?61%%?{’1’3 I%F(Zlghihﬁ %lac#wé‘(‘ZS status information for

(jg)‘\[k‘éit%’ﬁaibﬁﬂiﬁﬁhf&?o 'cggdﬁlcﬁalg@a% yye portion or  each

he plura tenp der ect nanagenent areas.

For %heefﬁgp'@mbbhg?%g@otb Ri %%@f%gxté; %ﬂ:{dr%tﬁE of the

apparatus for recor e record _ o the
pREeEr d@senkdRd wAllt 820R6&@14RA. I eI 0 sHERMAs UPhd Ofirst

As shown in FIG 5, the recording apparatus 30 is
epidigiecht 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; (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; (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 recording device 36. The first
recordi ng device 31 records,the record data into the
data area. |If the recording diumis an optical disc,
the first 10 recording device 31 can be realized by
an optical pickup, a controller for controlling the

apirhpR), thieC kiordng dfifraittie 30 i€ ia0eAbphbNbud B& recording

specific hardware structure of the first recordi ng
theviemrdldatn odto Mebhbovéide¥csiBbeaClefe iR e 3 ding
recording nethod (light, magnetism magneto-optics,
mphdsancHange, pol arization direction of a 15
dielectric substance, near-field light, or the |like)
adopt &d &howhein TCGorl tige nedordingFopp exanigl 80 iktprwyded
be a magnetic head or a probe. The nenmory device 32
withi & fitedr ebeondingddéeice Bhnagenembryi dévicenB2om sdbend
menory device 32 can be realized by a menmory 20 and
negerdingedeyine 8Rarfplséatiire infyormtion cgrminagine devic834; a
records the record data stored in the nmenory device
third regordang dsvienmddppruda fayrtbirecengimedgvigeraft
nanag&ggﬂé areas. .The specific hardware structure of
the s rst, gReording dgginecdl ragoxsts the reeond data ato the
f the fir ecor di 25 devi ce. The status, .
ftportai ol GbRr ST ALE RPEEDA e ORFLAL  RiscgFhe first
statys infar ion for indicating the recording stat
3poidiRe SRt T G bcweliefiy i fukodlb Gk poysirgiier
f n I < For ex | 1.4 he st atus
£ e PR RHR o AL il S BN b ARy e
FoREH TR A% 2rBCL 409 d BF VLEBELAN vEMrdiflf! &ALEADB T 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 all of the plurality of
tenporary defect nmanagenent 3%reas. The generation of
such status information can be realized by

recogni zi ng, 10 when the defect managenent information
is recorded into any one of the plurality of

statpo i afor ntefien tforandpanbig the aasordiig It0€QE @€dne portion
tenporary defect nmanagenent area, and extracting t%e
arezzogn o f tlom pluedidyt obehheranyf defeat noin agdnent ateas.n

pl ace of this, the status information generating 15
devi cEos4exampdeandhat stathie suforusmtion ogenmriading device 34
including information for indicating the presence or
gepesates Jie avntysiafamyetioariaglydingriafoppatioorfoyrindiraiting
of the plurality of tenporary defect managenent

ORee e mupkarye e feet omastagarepnkt ared Inf afghm i dhec afefect
be realized Ey nmpni tori ng (;he recording of the _ defect
WARagement ke prakenoiecosied@tpshiln demeyiscasordesngut of

he, recordi ng status of the tenporary, defect .
thﬁrfkgfsﬁ%ma gapenhin %tlwécrsmq%iy Heone Pabiqreen adk of

T RN T
ORI L 0O TR R0 e
W PATAES Bl 8, P AE OGOy oo

tHBNGINGARAY sNEAFRLAAN RHOSEthd ihddife B HREY s JENE GRcdAded

into the definite defect managenment area. The _
teRQRirhif duEs VA £n SidhlEht @] ahldCekfakiihg £10€ FedbSMlition

device 36 may be the sane as that of the first
re€aldrgl tige 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, ox
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 defsgt managenent i nformation
i ncluding the 10 defect |ist, which indicates the
position of a defect on the wite-once-type recording
medium or the like, is generated, the nenory device

32 st aresfddiehdetsrdin@edAaes®st rdBk 95 FBL id?ﬁct-liﬁﬁnagement

second recordi ng device 33 records the defect

IHoAARREH stdrRUoIEhd Membey bick BDE iR PHY ddBIEE defect
32, into any one of the 15 plurality of temporary
mehegemmitages®nt Theeasedifict Aerdwa ¢ dithacturdbfifhe fourth
There maybe a variety of tinmes when the second
reeoodidigndevitey B6em3y bechedsambeadehatiof rihragieseRbcording
information into the tenporary defect managenent

degae 3lhe conceivable tinmes are, for exanple,

i mredi ately after the recording nediumis initialized

or 20 Hereipafted, thempdratienofafherewrding eppairatec G0dwill
data js recorded onto the recording nmedium _ and the

bg rEplainedhe The fingt recandingglerdce 34 regardedbe decord data
defe nagenent jinformation into any one of the

t
]tnéﬂﬁgﬁ aﬁ?ﬁwe@cqn fhe Jgatasancaityng recordingapgdium. On the
i nf orpation, generating device 34 generates the, status
q SngFidoriff%?e i‘{f%%tatq?ﬁﬁa%%m@ﬁé mdesmating dpghuings the

ortion or ,each..of the tenporary defect

S itk wPiC Suighiss S DORdR 6f of . defeddoven  the

third recoy.ding device 35.regqrds.the._statu
REeldNCh ot ESOLHl ) ARt S WO HULSid WEnRh Bl the

Eﬁﬁ)rgndéﬂge Q?Zr:] SE RO HEE ggf’e@t Q&gtglé?ﬁ%trgg#gg?ﬁﬁqmﬂ. herpe

ourt recor evi ce recor

JRBAde "EHordidl 0/deRideON3st WP rHH tRAG "BUREY d8Nh&Eement
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 informatien 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 managenent area. The
conceivable tines are, for gxanple, when the recording
medium is finalized, and the like. 10 As descri bed
above, according to the recording apparatus 30, it 1is
possible to realize the defect nanagenent and the

veeepditigndeicd BE rdc@eds dhiabtatushinfdemediodBAsgeRBNdtatus
information, and the status information onto the

infotre atinaerdoopdine aoe diongthe decondihy che @asm. t @n the other
conpatibility with the general rewitten-type

handr the fo usdi xavordngPdeviceud@rbyordsytlpedefeat imgnagement
recording the status information, it is possible to
indextmatiomhstogail din Bprvidmony idemicend2, bxtwi the definkke defect
| ast defect managenment information, at the next tine
panpgeseditrayeann the peeuddngonediv®ec oddieEatoaly era vafiety
I%ec,ordi ng. Appar at us) 20 The_second enbodi nent_ of _the
detiones ghappthafoyrdr reserdingedenics Bbeserorisnithe defect
expl ai ned. FIG 6 shows the second _epbodi ment of the
PaRBBaMYR tagfarmationontonghg, dedimite dateshimanagagent area.

hown in F 6, a recordi ng apparatus,.,40 i s provi de
THS fBupfhyable sihed akfy fm b o Ben thiorerigs medium
. | ce,. 32 .1 segond recording 25 device 33; the
lgt%g]{l%lézel‘%fao?cﬂgk?gﬁkegenerati ng device 34; the third

recor gsv%ﬁ%§%§e%%&e ac\%gof & t%ugl}emercggt?@% Eﬁ%glga‘(’)tl\%é‘f%o, it

36, a recor di'ng apparatus

i% hosERAL lﬁgplﬂfea&éjécé%éﬁa%é}ﬁgﬂjc dad md 'cogdin% of the

I'nal’t zing device 41; and a re_ord!ng contro evite
vadord NEatlal, NBld ZddT8ctdeNhsReérheh NRIFLZBALINE and the status

wite-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
is 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 nmediumis congleted. In general, the
finalizing is perforned in the case where the
rewitten-type recording nediumis 10 nade adapted to
the recording format of "a reproduce-only-type
recodinnquyediatns 20, | Noxesver,| e ¢assrdinBeappaaltug A is
on the recording apparatus 40 is processing to adapt
phevidei tweitdn cefimphizing aevics 4g; aad aretordihg dagesdisgice
format of the rewitten-type recording nediumor the
#2pr oduce-onl y-type recordi ng nedium 15 The recording
control device 42 controls the second recording

devi cd'l33 dmnaltdingd deniceef4kt fimalagenethe i vxiteranicortype
into any one of the plurality of tenporary defect
raceadunemedinens breeneralpshe finalizisgdes propessing ondindjog
mediumis fipalized, and controls the fourth

PR ORI HE el A ERATEINE o o N FARiEHE) e reear dinE dgumarit o2 dhe
i nformation into the definite defect nmanagenent area
lfefCOFa’élg R i g -etry%zee reedidinggoindhe uiecpxd rdatal pRey the

OB GReg (o 7o CoPMIALp GppdPaReeHB, (Hie dndlizing is
PR ol S s e PR o P R hpittary  gat im 1o

Cf ' ) Ui
ﬂngggggﬁﬁgﬁ%@rﬁfastﬂe é‘BPtl?rndgFllgt oG E 6tty palesﬁegn%gﬁlﬁ%g-gw-é;ype

um | efore th Fze,"and T _ _
HeR@oF @GR G bARLAETRCin MENIARNBRT chdY.OF Tl hd1YiQe! BE the
definite defect managenent area It the wi te-oncg-type

feR6edidighap pARat wiN4i0S i iptBkégSHgbto baapti R WaifPonce-type
device 41. By this, it is possSible to establish the
1eeopdiugbirhedinhetoveshiz trbEordinke foi6Rt toChe 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 i1s 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 if 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 finalized. (First Enbodi nent of
Reproduci ng Apparatus) The £irst enbodi ment of the
reproduci ng apparatus of the 10 present invention
will be explained. FIG 7 shows the first enbodi nment
of the reproduci ng apparatus of the present invention.

Fogsilieo duC i Bgo @D tdieatdefe &0 RN mBnE| tafofniatidd into the
apparatus for reproducing record data recarded on a
definieodefect ypanagearaitnareaeidi thie proitk deteviyipl: réédrdang
data area to record therein the record 15 data; (ii) a
wediuml i$ nfinalimed oby r €oorfinxlgziarge aletvice etlor d Byhehés,nit is
information for controlling an operation of recording
possible teadbakjish thehemdpatibaitn betWeenotlta sirite-once-type
information recording area including a definite

rgeprdin grmcdijemennd fhe ganerabrewditterrigps ndepeding medium,

managenent. i nformati on of the data area; (|||2
‘mtbr a}’fFE%Fdof toQ thenpdnfary aeinegemenhgénfonmatrieas b the

THFB e Gheof PROREs b enl Gpaleed) o o aius
FEreH A e %&*ﬁ‘@t ane.por o or |
h I t def ect
Z?éas%.eo?esﬁ iPadidsel AroPRRuEbtge BN ael1BEEEY the
p%'&s?ﬁ?a{xﬁ{)‘ﬁsu&ﬁ’wlﬁp%%d%% 8l ! oFREd ?agg?égleggflge%m

ove-delCri bed Wh T e-orice- ype re

STEH B o@%hg%%ygggﬁﬁéifagh%a&} BP%hEgﬂr IQ.% LHd%ention.

apparatus 50 1| I rst eV|ce
Hkepdbd@Eiad hppagiiz BY IRIWECIPFIGAT f'se‘é‘iﬁg.p'b%ilgtﬁ‘sg for

device 53; ‘and a reproduci ng device 54. The first

repaocd igingeveeer b Hateadscdridedsbat us wiitobiBEt9Pe 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; (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 pickup, a controller for
controlling the optical picﬁﬁp, and the |ike.
Incidentally, the specific”™hardware structure of the
first reading device 51 can be 10 arbitrarily

sel ected, depending on a recording nmethod (light,

magnefk YRowR eA g e:. opt ﬁl@reﬂb%%lﬁé‘%@%%mﬂ?é 90' é‘%ﬂo@ﬂied

direction of a dielectric substance, near-f
withhta fidstt fsndibkefeddapbed &Y arbg réc%%ﬁ’iﬂ'n%g d@@f‘:‘eug‘z, a
For exanple, it may be a magnetic head or a probe. 15
sébendreadime dgnicei 58 Lel bCRprdduehingnevRs HNe
tenporary defect managenent area in which the defect
manag®henfirst nfeardingi devicecdndedads tlaststiabut i iFfofnation
the | ast defect managenent information) is recorded,
recortdeel bashe stattibdnftmtasionnferordingmreaash thy tdrerding
first reading device 51. 20 For exanple, if the status
medigmmat iIfnthe cteededing froeditions eimrophmchlcaﬂnsa;g theefirst
one tenpor arg defect managenent area in which the
reieding dewirggehwan befreakigeddry rec op tiedl mcklas,tauqamtrarléer
e. the last defect managenent information

(i.e.
f?lé@en@@&lln@uth%)fonth@ldm@@m aadathadike. i s th, the

n one portlon r aII of the 25 plurality of
SP% ’d‘rgﬁi B’@‘Féc? tryghutfe ®d nthe fingd | reading, é&vwe 517can be

aaﬁﬁ%%%"ﬂ%b”s é‘@éﬁ@%? AR\ o | TRePLRS (FEChad) (igh,

il BRRES onsi TR o gl Pl EriaBFioh Pattel of o
df@l@?ﬁg sf%ﬁ@e, M%?‘}Y@lﬁ light! N $hatlRe) WRLIBA' B the
I NC es I nfornmati on

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 recogni zes the one tenporary
def ect managenent area mhicg i ncludes the | ast defect
managenent i nformation, on Phe basis of this
informati on indicating the presence 10 or absence.
The second readi ng device 53 reads the defect

t AOr WRIAIPNIdQGAES Cthd N1ddte qEet SHBARgEMent
def ect nmanagenent area specified by the area
hefoogiitzdn)JoslaheClhadid. of THid s Sipg6ihbioRfsi\Bi®cating the one
structure of the second readi ng device 53 may be the
sanporaryt efecdinadhgdhent iak64. readi ng device 51. The
repr oduci ng devi ce 54 reproduces the record data
r ecor dddréavetrhef dhe astates, informbhidohakiciudés ihéordeddon for
managenent information read by the second readi ng
valicedng3thd erasepre cuc iabgencewifc anSdnrecqdedi deek Vit bne
a record data reading device for reading 20 the record
prertaon eoedel ¢h thaepbunditsr ef temmwreprcidéfect mandagement
structure of the record data readi ng device may be the
LARS. Jber appa regogrtiging devigecddinegognigesdimione temporary

if the record data_,is innge a,

&
(li\/b eover, . daj dat t he
%%FB MARFRL BN @ges v hichoinsindes the dashdgtecs qaanpgement
cqnhverting the i e dat.a t.o.an i nage, sj.gnal ich can
SHRapioRy &b T DaRIS,05Hais| BoTaFioidiEr tingridie presence
éégeﬁati on of the reproducing apparatus 50 40 wll be
% AHEd. For exanple, if the wite-once-type

Fccor aeR getP i kB Uetod B3 FPERE SN ek o gPeitont

recor inalized TS i

S SR AR UGN, b e
diRePfi@by Phe area recognizing device 52. The specific hardware
structure of the second reading device 58 may be the same as that of
the first reading device 51.

The reproduecing 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 image
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 managenent information is
recorded, fromanong the plypsality of tenporary defect
managenent areas exi sting on the recordi ng nedium on
the basis of 10 the status information read by the
first readi ng device 51. Then, the second reading
willi ke olpinak t Ker |exampls, eift thermydammce-type recording
i nformation recorded in the one tenporary defect o
wafaysnentwhicdathe Teeerd dagarispplsaady mgcoeded anguwhich is
reagds and_reproduces the record _data recorded in the
ek Brahzad dh insrrted 03rap neteran (he TRRroueing apparatus 50,
nt on the basis of the

B T BBy ety TSI 20, LG B8 L i
B SIS L5 SREOTHE! 18, R 50 k.
PRASSRIE s LA R0 3 ind DB 1o
BRI EE S5 e URR AT BEE SRt 1irmation

iBepfe%gy&wg ARRar gﬂgﬁ%{f@ﬁg %ﬂﬂqlﬁg?oq%n ggeﬁ?gina%fgefect

reproduci ig appar at u prese

%?n?ﬁ@fu@n@%a@e@isﬁn§@i"@hé ?S? QQE%egﬁlrﬁmﬁqm@%sis of

e reproduci ng apparatus of the present’ Invention.

he SHANR infolh&tioh rdad &P QUHUCHRG APPEM HEvRR 55. Then,
provided 41 wth: the first reading device 51; the

thledet@EdORiading devicee532redde theedosy defest nYalLydBEnt
53; and the reproducing device 54, as with the
né@nodtionngcappad at ubeSthe bManeovary defertrmpnadamend area.
apparatus 60 is provided with: a finalize detecting
"Pleani,c th@ repaodheing desitien§4desads 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, it 1s
possible to gquickly 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 whether or not the
write-once-type recording ?ﬁdiun1is al r eady
finalized, by referring to e information recorded 10
in the control information recording area or the |ike
on the wite-once-type recording nedium for exanple.

with: therfirsteadidify RVEEE 502 thEadea i@ §RIARL device 52; the
managenent information recorded in the defrnite

stebadireadinagdewide BBrand The repRedutbing BaVRWEBE as with the
structure of the third reading device 62 may be the

repredmeingsappatatals 3he MorsbvesatiengptedusibdppdFus 60
readi ng control device 63 controls the third reading
idevpyple bRitlo a fiadlizkalatetBat dwriegsiratthird psadnieatevice
recorded in the definite defect managenent area if
Gheandt ntreadime coypldevicebBg  nedi um i s al ready
finalized, and controls the second reading device 20

53 t oTheatinghgedésiectinmdaytree il detastsavhetherecondedihe
in the one tenporary defect managenment area_in which
irbe RS tyePede coXfingganefiumnfisr mreasty | Snabizgedded It f is

RORRiTe o1, QoHFof W PBABES O WPtudbec WEale PaseYpeyracseding
T e .
1Ro3BpashbblaSiSitR, o btocrohnmaghenig ap | fhe
PR PEAe PR BRRLT dor RF: he”) ot i ece

e OB i S SO A, A i gement
iMFIrinatRfs SrcleyPBed 88 AhYI ASFARY B8Tcct MRhagement 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 1:ecording
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,

it 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 information. Incidentally, the
enbodi nents descri bed aboveggay 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
program ( Enbodi nent of Recordi ng Method) The

tBERRAI RO FE ot AR nge A g SEINRE Qi‘itg rkﬁlgogm%e clogdiang

invention wll be explained. The recor

hEdinesl i9%alrd LB Fitialrede aRAditAdt FosAB18 B read the last de_f;ect
wite-once-type recording nedium 15 provided wth: (I

nfa fl@f@émah€an oy ni S 6% Fe ORI Th b onRCEY thelftingp ofdrly) dFect
control information recording area to record therein

m o Dgemenomfeas ifcthd motité-nacartypperadoir dih®Hnédeos disngot
and/or reading in the data area, the control
findloredat i By tleepidingoasidei toc hlwhng raadefianineeredefduftct
managenent area to record therein defect managenent
n afipgemend i tioh andbp arfarmathd defeet anphageamieny oaf the
temporary defect nmanagenent areas to tenporarily
bestoplithh aecwiest dedectahena grmeageimfarmatiohmor mat i on of
the data _area; and (iv)_a _status information recordi ngb
ar ea 1oeidentailst dibes ¢mbedrmentn fepcuihed cabiong amay be

SEERI LR M AR W -
(SRS <GB AL R 00 B oo o of
A B R AR e RE0L 20, oo, e um 10
7RISR L s Al GRS B0 LRSS
it REon "RNRIRTER14iAE @ MtHOPecording 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 geneaditi ng process, into any
one of the plurality of tenporary defect managenent
areas; a status 10 information generating process of
eneratln the status information for indicating the

FROVGT 49 chregorgingme Hovm ildh or each of the
pl ura y of t enpor ar ef.ect . managenent areas;
third caﬁa@%}ngp dF HBEoPEINIRIEbsohtthe present

i nfor i on

iR RBHER 5o S HER 3 iti oo oA ARE PRPGAARLL TAfoT8ing th
st R Loty cfeact%? 'a%ﬁé“%eﬁrefﬁ‘e?s%ﬁ%fagfe#%%{' i falon
PR S B ST
FRAAIEHEH, 3 Ao R AANE HrbBhPioC REGmai Bk Db g fect
BEEAPERR Tolin gl e ERT M doe
ARALYEes ¢ f idtet-maefhn t%@%eqlsh%%t FE‘B&%G%% AR O RO he

is recorded any one of the ality of tenporary

pdaf@my n&iiagt%'ﬁﬁ&ra%&eaaefecfheﬁanfa%@nférﬁt UgrddN; Or AMBldt@bus
for indicating the recording status of 25 one portion

iaforepstionfgdiaaping phbdessaif gavgratidy thefsegtus information
managenent areas at the present stage, is generated.

fohendit¢diengt @i reddrdingf etataisi off dree pectivtedri edch tdfethe
status information recording area. By this, next tine
plhealithef rteoupatiany deferhenaepgarentimeass a perfloremdding
W th respect to the recording medium it is possible
reecefuPERpSorslhngithe afpduguindRrpativadgenerdtgdt ingshe etatus

nagenent
informiation 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 invention will be explained.
The reproducing nethod is a method of 10 reproducing
record data recorded on a W$ﬁte-once-type recor di ng
medi um provided with: (i) a data area to record
therein the record - data; (ii) a control information

ThEFM 4 P8 3r8RokQed §HE6 ThlNGghl initdRh iR Péhogceiéﬂ% area.

controlling an operation of recording and/or rea g

By i, dad:d aiee, v COY Nlcob @i MYt 1tBR epPs&hMGon is

area including a 15 definite defect nmanagenent area to

peefehted Reitai fegirlceclo thanagerditly mMddiunmt {10hs Hoskitle to
data area; (iii) a plurality of ‘tenporary defect
quaacidge napricifyr easd t quickiporasdl yheedastd défeckei maddp@ment
def ect managenent information of the data area; and
i forjnatienavnsthei hbsisnaf the stetws dhfogreatéen ivecoddechon the
status information for indicating 20 a recording
recarding ghedivanporti on or each of the plurality of
tenmporary defect managenent areas. For exanple, the
(Bpbodimieny ofdl¢rnpdusing Aetdddi nent of the present
invention is a nmethod of reproducing the record data
r ecor Heel enbpdnanbaf- thie reprphueing aeeidody ofeidieupresent

.10. 25 The, yeproduci ng net hod i n the enbqdi pent of .the
inyeiden Wﬁh{;‘%ﬁﬁpg@me@pr geRrodudne method s method of
det ti.ng Pr 00853 gf det eati ng 45 _whet her -(E.)r not thg.
TGPTAANIRE 9GR8 Aakdr B G IR aPTinR i WS ¥Rt type recording
finalized:.a first. pgadi process of r I ng.the
Bt SRrichd it SRR P R Pl Al H rocora
d%@{:‘ rqﬁ €, deif601 %?&gﬁﬁﬁ%ﬁx. UEFGRE Rea Sttooﬁrléé‘cgcdt I%ﬁer?in
ef ect” managenent information 1nto”a nmenory device, |
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 wite-once-type recording
mediumis not finalized; an area recogni zi ng process
of specifying one tenporar§ def ect nmanagenent area in
whi ch the defect nanagenent 10 information recorded at
last in time is recorded, on the basis of the status

WRESHdTRLIFOROE e 'vunrﬂ:@%nfcbrt%%)er gadirdin P’ AefPSm 3s LAVrb&dy
readi ng process of reading the defect nanagenent

fiRA RESEHL b RirJtefHdag pFocekhOIORR diRERYead el iBEhagement
managenent area recogni zed in the area recognizing

iRf@ER S Sionarstodd 6@ Ahotiis HBfinREeOd8fkst GhahpéRduEidigatdred of
15 record data recorded in the data area, on the basis

gibrietlketlefdct Managemiit infbomaeionointoeadnémotalevice, if
third reading process. In the reproducing nethod, the
thieawui et ovicer tygid vecdrslingadediumtisealready dimglinedi aimetend
not finalized, and the one tenporary defect
neadine myecess of tendibigcthe ls¢ates tinfirheationaregededtin the
information 20 is recorded is recognized on the basis
sshtehdnfuapaonnfesonding mreaThlthe tweite ncedmecrecording
managenent i nfaormation recorded . in the one tenparary
Ia@@@lﬁl 1FawidEralice diragnarea r%%&gmwprwés pé@apalfma%%one
IS E@rﬂd ced on the baS|s of the ?} def ect
tﬁﬁﬂ"ﬁ@ eIp Gl BranRAG TRt ARRRD IRHY Chot enge é&&?@%@emenﬁ

nize thﬁ one, .25

t

iR PY %Pé@?ff Eﬂ@?éﬁan HIE B, r5pei 1§ pasis of the
SQEEI%S I;lnf en?rgtzglfi])tﬂhgp 1Irg e%e%ne%ﬁgocde%% a {1 d r”%ﬁ%lg

ep ura erren

AL A AU RO 0 s
th@Séné b RfforTRP AUTEBN i & RS S8 ABAE ke aSrf6RAREEP 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
is recorded is 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 is 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 wite-once-type recording
medi um of the present invengion is applied 10 to a
one-|l ayer wite-once-type optical disc. FIG 9 shows
the record structure of a wite-once-type optical
di sc 100. The upper left side of FIG 9 is the inner
terporafrer deféct! mhdagemenhe a@phs Cakistiie d®O0th@nsecorieng
lower right side is the outer circunferential side of
rabdiwpt boathe basis ddthe dfaths isiformationtla@d & ist pessible to
optical disc 100 is provided with: a user data area
read; theplasé defecismbgeammhtliofBrmatiomad-i n area 103; a
| ead-out area 104; a definite defect nmanagenent area
105; tenporary defect managenent areas 106A, 106B,
and 106C, and a status information recording area

aple$ The user data area 101, and the spare areas

igZA ggd 10%8 ge}e_ intended to record_therein the

Hst dkmmale of Wiitapngatypradecordme Mediva n area to
recor% thgei n the refo%d data. The spare areas 102A
and 1658 2! $raeRiRaT the svrtesnse ithee mecor ngamedium of

h fr. def ' h 101.
T TN I T ——
ta to.b ded .al dy . .
oMo S5 o SR A G B 5480 g gooves
| nt 102 h
B 30055500 4181102030 S90S 181 G

stREtUSE o fOR A1 Ad-68cd BFpe VM idd1SLSPA M. al“ﬁ‘? : B Jeft side

placed on the outer circunferential side o e user
ol M &. PILehel ner’cidatm N0 108 doSoff e BstiE4 08B0, and

user data area 101 and 5 the spare areas 102A and
tB®2ABwer 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 is 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 thereis 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 information.

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 4he optical disc 100. The
definite defect nanagenent area 105 is intended to
definitely record therein the defect nanagenent

' j Ahen e | cal..di is.finalized

% el%trjg?é%?mn%nage%g%tﬁ'i m‘lf ?rszjtairgnélc?%q%ez&rldengg? %oon the

Iﬂiferd&frbﬂggﬁré}?tfiﬁfEi&@ﬂPQEMeraq% %Qéa 107e da]r?d the spare

definite ect nanagenent area S placedin

a0 335 o TR TORHEE o v

ARTOPO B | WydtRCRIrd 10§ LEdknh B rARh 88k udBNBASRRE 101 and
information. At a stage before the optical disc 100 is

@ fpawd hzeds 1028 Arf eogBranagenent information is
recorded into any one of the tenporary defect
managditente adr eaardD 603 aibthe budl-306Grea THEreredii®ended to
three tenporary defect managenent areas on the optical
xficord 1t}kreiinetlfd rconttdnpoioamatiedt e cThmdegdinnares €03 is
106A is placed in the lead-in area 103. The second
rlespdoar thelafasdtin2®r rircagefrarn tarlerd e @B hesopii cadedisc 100.
between the |lead-in area 103 and the data zone 108.
The leadiantt argrorlddy ixiplacad panthemanst anéer 48rcundeCential
pl.aced, bet ween the data zone 108 and the | ead-out area
sidg of the optigaldisal@Onati on recording area 107 is
intenﬂ‘i:[% to .r,gco d.therein the status information.
defi

The s TG nigiesh magasedsRf A'63 19P is pitgaded to
AR PTG AR o SRS REY BB MR ion. e
the optical disc 100 is finalized, the defect management information
is recorded into the definite defect managemeni: area 105. The
definite defect management area 105 is placed in the lead-in area
103.

The temporary defect management areas 1064, 106B, and
106C are intended to temporarily record therein the defect
management information. At a stage before the optical dise 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 is
placed in the lead-in area 103. The second temporary defect

management area 106B is 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 recordi ng nedium and at
the sanme tinme, it is possijAle to realize the defect
managenent for the 10 optical disc 100. Moreover, the
tenporary defect namnagenent area 106B is pl aced
between the lead-in are 103 and the data zone 108, and

106C id pheddistveaheche danagomentoRata thdbeadsow 2680104,
between the data zone 108 and the | ead-out area 104.

Thus, The ssatmesshfirendidonr petoddind dtea dOTpasiitehilyd to

between the optical disc 100 and t he general

recowd tiheweity pehe edatds ninfivediatinn.andlled  dthtus airfor nmtion

it is possible to provide the relatively large

reeomsingrareadel €t is plavegeirethe deadrin BpatMl®, it is

possible to increase the nunber of tinmes that the

def echs desraifeerkrabave; oacnerdime danthe eptdealedis@d 00, the

Moreover, the tenporary defect managenent area is

definitre d elachmannaemens area ki is plasefdotthenlsadeinente 103.

areas 106A, 106B, and . 106C, and the% are distributed

B&hﬂ-’ﬂﬁb Hobpasisiblectoopravide thecommapibility actween the optical
Ie tQ provide the tenporary deﬁaect nagems .

tg’gj’ SeRIEA PRI ePaRe Hrasfing wedi at the

th 25 d, st t
feaa;gﬁ? EES A e B e
P@]?aTld f tlmes that the defect management 49
or ma |on can be updated. Incidentally, the nunber

of  M1ckgne i ABEAfra TN BRI fuardeRAR S 1384 106D is

limted to three: e two our or
pTRERE beMREEQMBE: 1cRCHE aive TUB hind {10¢ 'd%a%nteh?OS and the

arrangenent of the tenporary 5 defect nanagenent
tém@asarydefdi@iRhage idth tt HBRO1GEEY i8951864d 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, it is 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, 1068, and
106C, and they are distributed and placed on the optical dise 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 is

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-once-type recordi ng nmedi um.

10 of the present inventionggill 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

wite-once-type optical disc. FIG 10 shows the

rre?ommatsnrcmdmemp)dat&dzvrl te-once-type optical disc

120. The left side of FIG 10 is the inner

ci r cutherdemtiadly, thel@uohbehef ¢t teapodase défdt MAnagement

the right side is the outer circunferential side of

Qlf?élsdﬁtn@aﬂlmdtesi:to tipee; As mstyob twn, Bhdit daylee faurser more,

nger of the optical disc 120 is provided with: a
EeOYRR shareis no limifgsion endhe arzangement zd Ahe gemporary

%eeiad in area 123 a | ead- out area 124; a definite
£EEt MANTEGEMIHT BG28r ea Frzbh e’ﬂéﬁ’fﬁ)r dhe demaorary defect

rmna%errent areas 126A, (&{F ?1 126C. and a status

APGERARST P 1e8c Ay iy Paaesd 9B #he ouisT £iveialersgtial gide of

1J‘{lofzfre fré)mthe user data area 121 and the spare areas
RAENY 3598, A second | ayer of the optical disc 120

AR il SO
6 3
the uder it eempl I8, REREHE- L SEOSHE A diom

0%'3% pPEsefEVAIV i A %1¥Pb8fe>{p't§1ﬂb‘§ ' %ﬂ tH) %‘éc%‘gt@ exanhpele

havi ng such a struct ure, It Irs pOSS| ble to achi eve
ﬁ@nafﬁﬂéebﬁéé'@ﬁ?é 19cb£8in 2 é di vl o O RL b Cﬁese%’t _Is_i‘hvl,-gtgmn is
e

(Exanpl e of ct Managenent | nformation)

apgiml ¢oof tivibelageiewtitorin@etypet opfikal @asd. onFE. 1eshows
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
is 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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Wi te-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 managenent information 140
includes setting information,l4l 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 user data area 101; the size of the inner spare
area ID@M byhdrtiaef the bpeicalidése 3Pt vangauchQRBirahdre,
other information. The position and size of the user
taisap esshlel 0d aohidvieetlopta @ opdiatibread dfi@ctasiein the optical
determ ned on the basis of the setting information
diee 100vbr eover, the size and position of each of the

are areas 102A and 102B are al so determ ned on the

mpds of Refeett Manpgementdefosmataan) The setting

infornation 141 is _generated by a recording / )
r epr odiRe MFamplsaphtline altefwemameenemhimg@nmatmg ohdhe
ogti cal disc 100, and 20 recordged onto the optical
Hrie -amrs tare 6%%@%1& wedivmy gE ther prasentainysariion will be
i nformatio 40, Therefare,, the position and size of
PRISHATY SBRG" s B adsfestamanagemeny 1pfprmation for

G ety fine’ 30071 AnomCBR b He 3o, SRAFY Sapboment
r

bRt dPLiR el iR RBrERST e, pptCecletos it

TR A N e e
%%%Na%{é&%rggni@ﬂt 1Y ehbead@i&Gtof 1RE vh82 A §P@é!‘”1c(j]'lf‘ the

, on the plefe_ct i st 142_, _there are record_e an
SiddrdrSthd @hnet RPacatdrdd 102APRRLLdied off tid dat&CkphPe area

the user data area 101 (which is 5 hereinafter
1&ERY ard dtheasnforntefient 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 1024, 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 recorging address")); and ot her
information. |f 10 there are a plurality of defects in
the user data area 101, a plurality of defect
addresses corresponding to the defects and a plurality
196B.spare addresses are recorded onto the defect |ist
142. If the record data recorded on the optical disc
100 i BlGepRathosedihd bentaatorfiiygdéfect @it Ad®Ci s shown in
apparatus refers to the defect address and the spare
FI&. atidlr esstlod diefiectdbbectdq,i therb4are By confedt anngdteedshéor
defect list 142, it is possible to follow a | ocus or
ipdicatifg the posittonlvhig ddfechin thearsérdita anshi Hhl (which is
recorded away fromthe defect, and it is possible to
heseinaifey rafepredduoe asher r'tafedt daddresgti r sn Bdidrpke for
,of Status_Information) 20. The first exanple of the
igdigafing therreaerdimsoposition wajthe packial ppere ayeadiBA or
sent invention will be _expl ai ned.

gu f the pr

15? oh % _ HERET R HeA Fetbeexarpdedopr taleeadnrggorded at the
oY SPAH  WEl R 5ot B e o epar
HRRRHE 65, AP et ST A BB pein. 1
! ! 20 il N gy ¢ >t al .
thieBiE Pl tl St N BT 0RR ok A0SRy

| 1060 . i nf -

o L e ot Pobont a2 o5 e B8kt WROR PRty of
s#ﬁﬁ addet£els fRNAgeTRAY ddtborHehbaRthiaoi42. 1f thee record

I'ncidentally, 1t is also possible to replace th
dafd eeo@tde@ ohovhe Bgiieal dige 1be R Arodneed 0Ofth&aebordfing /

the 5 tenporary defect managenent areas 106A, 106B,
renb ROy dyyparatus 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 loéus or path of the recording of the record data
which is recorded away from the defect, and it is 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. 18 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 nanagenent information flag
indicates the tenporary defect managenent area in

whi ch the | ast defect 10 nggagenent information is
recorded, out of the tenporalfy defect managenent areas
106A, 106B, and 106C. The | ast defect managenent
information flag is 3bit data. The bit 0 of the |ast

RS feinyRRRgCaBRt | AbYERRWAN fhads COiELSPUMS Ladt hosC;
temporary defect managenent area 106A. The bi't 1

inferfationofdrea B nkO i arddl §RePel ddoh deEB6H; and a last
managenent area 106B. The bit 2 thereof corresponds

defethe drergeo e tyixdoi aeltiomflage minti dortally0fGs 4180 ipd8sible
| ast defect nmanagenent information flag, If the bit is
toOfeplabatheeafrmakon fos indidashg dké ereahaiagefienth of the
information in the tenporary defect nmanagenent area
terpaspyndefertt mahegdment | iraG 1164 1068, " 4hd 0DEC, by
nmeans there is the | ast defect managenent infornmation
pfoxrhativanfser iardicatingcthenand gahdmtss afemchoof tspdatipugary
to the bit. Incidentally, the |ast defect managenent
defpel management apeadtfed: 10EBagaxdeh®6Cnf or mat i on
recorded at last in tinme, out of the defect
nmanagémeniastndefapht Memasesmnie dnformaidopotlag ondieatas| the
of 25 the plurality of tenporary defect manﬁge nt
tapnararys qpdech i BERassBRR. Tpa it eFRACh efho hast defect

BABRERERT WIREPAH 19 Teeprioh B st dPmRwany, defect
| N f, def t i i
RS B ERS: ¥ PP IR e S dgfec

s e s R L T
dee& Hd¥hgement 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 recoxrded 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 information 140A is the defect 10
managenent information geneygated at first. This is
recorded at the head of the first tenporary defect
managenent area 106A. Defect managenent infornmation
140B i s the defect managenent information updated for

t he fHeseingftar, thpifynctioaottheutfiadng infageatden dkwilde
the defect managenent_ information 140A. Defect 15
exnhtgede fpeciy t i1ohx-1hd chpw sty stalereiny whish Janemieces
i.nformati on updated, for the second tine. The_ defect
Ofrdiﬁiﬁ ehenenagemgnipinigrmedion jades rroorded tine the, anporary

O TR b B o B S 8 PR ot
S T RS O

[ rmt i . t fo h jor dti Thi S+iSq.:
s ST B HBEPHER PO 4 M iRy R hfim aves
n 6 I . 14 d .
U IAETEN (BAERI0Eha gy i (B4R Bhmyonionce o
e t information. On the other hand, in FIG 14,
status Information 150A is the 25 status infornation

corr egPendi N4, Yasddiemdahesih SBNAIEARBEion IOA 1R EheMefect
140A. This is recorded substantially at the same tine

b a &fm 6 BF O Rir R tid\E gdabesle dRO BGSAENThiN{DFdRE1OA at the
140A, and is recorded at the head of the status
hienflosfelid dirst aearmbragy adefactl@ranadiimtns arpf orG8A | olefect
150B is the status information corresponding to the
rrobef apgrtm emeth agiefenh atiohor e0Bon i840Bhe Thdsfect recoedetdnt
substantially at the sanme tine of recording the defect
infignmpdhent updated for the first time. This Is continuously

recorded next to the defect management information 140A. Defect
management information 140C is 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 defeet 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. In the sane manner,

status information 150C is the status information
corresponding to the defect managenent i nformation
140C, and status information 150D is the status 10

i nformati on correspondi ng to*the def ect managenent
information 140D. In FIG 14, the status informtion
150D corresponds to the |ast defect managenent
dfnerEMihgn th40Re k" %Qﬁgggérenﬁ:h%ﬁ)trﬁiﬁon' 'i&@htmhhﬁ” is

correspondi ng to the last ect managenent

@b ALt Ofhd Behlf & 18 k21 BS infRSlat3bAMSording area 107.
information”. 15 The status information 150D shown I n

$aGus L fenantiohhe50BaeOHY Behtolsainforhtidhe cOiespahding to
disc 100 shown in FIG 14. Nanely, the status

thef addfett Omalkhldrsehfeid oS adicd U340Bf Or MBhiO N1 5HRok-dled
FIG 14. In the status information 150 (150D), the bit

subisgandiallyodt thb sdri€ thinkeSoDfeddrdih@thedbifeet management
managenent information flag. This 20 indicates that

ihferrhatbnd@4eB] amhagesabindinisty neicboded 42Rti 0 the status
recorded in the tenporary defect nanagenent area 106B
inbrmeationdl 3A L oIh Hbebiamé miheartstetnedofalndatiani H0C is
recorded onto the optical disc 100, or when the

thec skatusatinfomeakidgad correshendpeg ckol thiesdef@d imanagement
reproduced, 25 the recording_ / reproducing apparatus
infrmaipe dd0ot amthatfetant inforaataen od S0Lbmst Hhe status
.optical, disc 100, at a preparatjon stage beforeﬁS o
18{oRa gt H%TrreéEBPa}I}ﬁ’g t8n ?h‘gefjﬁébr%aé}éﬁ%’ﬁn&f 1pjogmation

05 S, 10 o SRR SRR e o e
87 308} SARaERES G OB SEEE. SBERRN e sraus
igfcﬂ?%agﬁPIéggcgﬁfe‘EﬁBnﬁﬁ@geéSe”%hb”f PIJTRL @8 AN Lllen DAShEnt
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 m'anagement information 140D is
recorded in the temporary defect management area 1068
corresponding to the bit 1.

When the record data is recorded onto the optical dise 100, or
when the record data recorded on the optical dise 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 reproduction is the basis of the

def ect managenent and the bssis of 10 the updating of

t he defect managenent information. Thus, it is

desi rabl e that the defect managenent information is

the newest defect managenent information, i.e., the
stasingethetravendyedreand the gepaedestion noivthehre¢ard data.
status of a defect on the optical disc 100 at the
Threasehipe tieserdaient Feprodpcces ciPraraiBst perfpr®s the defect

SRR 08 BRSSP e
TR, bl S 0SB 00
M o Y A SR
BB g, Kool o' BRGCIERE U, e ot
RARGIER, S0 Lha0sS) e Sk K ing

a&%ﬁg%ﬁﬁgﬁf Z8nd hgféfm‘ﬁé{ Ystfi8T &t ;&g?%g?@r}higgrﬁﬁi | the

"
ast def ect managenment In

rbfFUERTon 30Fhe B AN ioFHhe SOREt iYahAgehaal a9 B84 bABis of
managenent information. For exanple, if the recording

thbahp8atihg bhahepdetdit HiagthghWents iAforadMbni N THs, it is
14, the recording / 56 reproduci ng apparatus
deenadie zidmit he défecbiinahagbnidia iafkbrndaiectis the newest
managenent information flag of the status information
de5ad mmndgemeThdnfommatine, basi sthef lasgte debadgnidnagement
‘the recording | reproducing_ apparatus_searches_only
infrrmadiper i Whiehdbe starayeherdefseeansheogricaiydisc 100 at
recording | reproduci ng,_apparatus does not search the
the preseng time goint 18 rgﬂegt%d at most. T‘Qus, the recortﬁng /
reproducing apparatus specifies and reads the last defect
management information, from among the plurality of defect
management information recorded im 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 Exanple of Status

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

Hepirol Bein@Phbpakatlis geddbhiz&t alhes tHY Bifat bPLhE6MsThauct
in FIG 15 indicates the recording statuses of the

henpgementdefenhatnniagad Mty sBtRASinkoPhatibAOB50PNE "1".
106C. The status information 160 includes: the

Thdwr oat tlon bleis ioffdibeatédugditionstidiet rectddess /ofepadiicing
of the tenporary defect managenent areas 106A, 106B,
aphri®6E, sedriebes nbolyrahieotemporarndi defechgnthagamealt area
size of each of them and a full flag. 20 The full
¥O&dkdy i hecetcosdinge / pepsedueing apbseabwms dbeamot search the
unrecorded area in each of the tenporary defect
trmrgenErdefaceasanagenent GaBas aHIPAGEM 196€.f By thisgthe
is 3bit data. The bit 0 of the full flag corresponds
re6oxHA st/ inpg P dByinh R BR AT HaFatfeRetickleepanénthe Tant defect
1 thereof correspands t(bthe tenporary def ect
HRRagEmsHE 1iormatongkdDrhe bit 2 thereof corr esponds

e RSl e RGP 22 106C, 57

o S ol e RS He e RSB e
A ISR S S PR A g v o
egiliﬁ?ail?i.etd-. 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, 106B, 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 8bit 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.
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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 recording status of the
optical disc 100 shown in .G 14. In the status
information 10 160, the bit 0 is "1", and the biti and
the bit 2 are both "0", out of the bits of the full
flag. This indicates that there is no unrecorded area
in then déleegtllnBaggaietie ibif GlsNBYY Othd'Qheans there is an
corresponding to the bit 0, and that there is

unre ematede dapds£asni nhiehetdppedsr y dédffceCtmanBpagRM@Ntarea
areas 106B and 106C. Here, it is assunmed that the 15
cormeponflingdéotidrepbitar yIfdﬂfeebit mmrfagetieat ndeass tidec s no
are used for the additional recording of the defect
umaageiﬁdnt atef ofimatihen tegnpoeamr nilefdti madagemento dea
106A-' 106B- 106C. Namely, it is assumed that the
coxsespanding to she diket in advance to the recording /
reproducing apparatus; i.e., the defect managenent

i nf oriFereisafies, e funetipy afdberatedus anfornration HHér wil) be
def ect managenent area 106A, and_then, recorded into

91‘1%1@98%épg‘ﬂ?‘i&@ﬁ’e@ﬂthﬂfﬁ&%‘ﬂtanéQ ﬂ.desn i F1Gnd5. The
6A |l

séa%a”@?w%a%‘ma 2ot BB HtD R - e%psﬁaw' ther tqsording status

PERATEIER Ghedobiowh ihi Fraq T 18 thel Staiis information

1?@2%%% iafﬁ'“@ ée?%%I%eroﬁgfa%%@e%”33%2;bd?%6%fee?%ﬁt”"%gﬁl§ Pipe

3 46 20 6 VB0 5, o

itPYhé AeBE Lt A nla@e b tShALHS ak¥rO1 ABA| DRrd&Hndill§ to the bit

recording / reproduci ng apparatus can recogni zé the
0! DI {at tHet&£cls' vieagRIENa@a8aih NN hinp b ryadefect

def ect managenent 5 information is recorded, and can

mijinagiehyewsipacedy 1068 laast 1@6ICectHere, 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 is 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 will be 10 explained. FIG

16 shows the third exanple g the status information
for the optical disc 100. Status information 170 shown
in FIG 16 indicates the recording statuses of the
tenporary defect rmanagenent areas 106A, 106B, and
1hfe@natioe = atemdeds Or rrhei naxt téMporakydbfact heanagement
information for indicating the start address of each
argaol06Be (Mnporky yebfefrécg tvabheaietus anfasmdiién, 160, the
106B, and 106C; the information for indicating the
rgeerding 7 erenrosawingf aphemtundan negogniienghet semporary
flag. The recording status _flag indjcates whether each
defe¢t angapgementppigentint whiehsthoeslast 1 dsfsctampnagranent

is all .unrecorded artially 20 recorded, aqr all
iphugpedgn Tharorerdnd Agdsicanuguicldy sBeedy « thetlast tdpfect
bit 0 and t.hgO bit .1 of the recording status flag
RAPAEYIERYE PR or ary def ect managenent ar ea

6 Th ' d bit 3 h f d
FRers Esovle, G fe THIREGAHM area 1068, The bit 4
ot et 052 ShiRdARaREbIE obf T3BE" StbPut dIpFIRRGERY cof | phe
SRS et e SOEPRE 0
e&plthineQOr I EBRENAY §9 sh?w%net ELMALA" ¥xd&{MA6L of theh estatus

nmanagenent area 1s referred to a "bit unit". Int

ineHhsHiDA Bt aheSodtidd disk 16® DStatdi infbSma®ldn 170&thown
nmeans the tenporary defect managenent area
iaOFT@sponaidigatee e rbédrdinptstadbusds af thurteaoprnded. ddfect

the bit unit is "Ol", 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 1064, 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 unit is all recorded.

Herei nafter, the function o%)the status information

170 will be 10 explained, Specifically. FIG 17 shows
a status in which four pieces of defect managenent
information are recorded in the tenporary defect
HeRAESIRA #HLa2 OBit N @BEp&AiIrd So 100 aRdnbOMry defect
pi eces of status information are recorded in thé

Bafkgement Arantic vafdgeard Agbitaiga"107. 15 In FIG 17,
t he defect managenent information 140A generated at

firstInthe rdedalihgreraags dRi, if BhoHIRUNINISIUSP, YREaheshns
for the first tinme, and the defect nanagenent
thafterrpdriaey def8@ mspdageetettoardheonespondingren the ®it unit
recorded in the defect managenent area 106A.
iyl boneeconded. ddf sbe midnagémen0 1 ntloatmatdams thi0:R@orary
updated for the third tinme is recorded in the
deéentomana gtafient areamayeespnndingatd 6B€. bibnunithés @aréially
hand, status information 170A to 170D correspondin
reeonded. ddifeidre hitnagéihent' 10N hatamenns (o Aemporagp, defect
respectively, are recorded in_the status information
mpagmant grea coprespopdmesto the higanjsneall reasadedent

i nforymtion IS the ﬁft def ect _.nmanagenent

i nf or r?mf'?%niﬂg angtign Rf thestatnaipirmaden k' Q will be
R T R TN,
SRR PR bR o co MR i A BB
e e
stdts Wt m@ltid 8rOirecdid B iRfthbNGat 88 ¢h 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 is 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 use now. This neans that
the | ast defect managenent information 140D is 10
recorded in the tenporary d&t ect managenent area 106C
Thus, by referring to the status information 170, the
recording | reproduci ng apparatus can recognize the

t eMPOTgLY HEhECH GEORNg 78" %ﬁaﬁ'ﬁl NG tgg Lﬁ‘%s the

def ect nmanagenent 1 nfornation s record

ot el oP OFal ARe OBy TRAGAEILr. Namel,

th@f&ﬁf@é i@ﬂa}m'gﬁoﬂ QY0 t8%¥aHRE StAhustimGoSh /48 170D in FIG.
i nformati on of write-once-type recordi ng nedi um

19, tHechd esaRls 1In&raﬁﬁhti% 6 (19eD) 1R Kitnadt prbAdeBwith

shows the fourth exanple of the st'atus i nformation

therbithe st tkalbiflissts 100!, KttAbfighe riordwis of th30r&deding
20 in FIG 18 indicates the recordi ng statuses of the
stetoflagy diiwcindibatwgehentharteasp ck@bp, defB6Bm amdbement
106C. The status information 180 includes: the
arnf ol 0 | axréspondidigc td ithg biteunitard paddiadlys refordadh and
of the tenporary defect managenent areas 106A, 106B,
thatl thecCempomery nlefentitthanagementdixes il9§C he iar ek now.
size of each of them and a 25 use status flag. The
l‘lge meangstiataghe last Adadschmeanegengeh ioformatigar d4pD is
mgnagenent areas 106A, 106B, and 106C |s active or
I'Pﬁ%f&eidv’él the tpmporary defoes mepaseament; arars 196Gy RS, by
he defect

hERra G e iy wagus G o Ban LA BB S diRE foreproducing
PREGER GrntaeoRnindihp Ay et L ieh EhEh ey e n
vﬂ{ﬁﬂq,lh%rl@s@%f&rt ﬁ%@%%ﬂhf‘eqlt information 140D 1is 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 dise 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 exanple, if the tenporary
def ect managenent area 106(%is used for another 10
application, the tenporary &efect managenent area 106C
is made inactive. The use status flag is 6bit data.
The bit 0 and the bit 1 of the use status flag

€4 SRR akrfad OGNS MITE Ind1Q08e i RN2BEARRha 68,  If it
106A. The bit 2 and the bit 3 thereof correspond to

i§ hetive s asy stbtleflegtalBBRAGRIIRES wH el 08B0t IR HIf the
4 and the bit 5 thereof correspond to the tenporary

ddfdtctmaBaggdiernt ees UUHA, AB6BESEAd ba®eaPOKE, i Nuse.
the use status flag, 2 bit corresponds to one
Inreideatally, tké dattivahdgdirertes ar etatudeneiwlathethe b€ of the
bit corresponding to one tenporary defect managenent
temparagy defestr exhnag@nienia atea tis unddetetmindk ousswheduled,
status flag, if the bit unit is "00", that neans the
allemiseh; anry cae fhec perfonapshenTher'énaciove e spditdtery at stathe in
bit unit is active, and is not in use now |If the bit
wilvirk the "wger oft the temperarie defentporanagededrltarea is not

rm({]agerre,nt area corresponding tqQ the bit unit_is 25
Predetpemingd, pAt gAY 01 faR BWthe Pariormed. " Rypr example,

.Jieans t he whol tenporary def ect nagenent afea

iH1e SETHRIRRY, dedetthEanagament Azop 08t ssd. for another
Heyr.ei nafter, the functi,o f the status inf i.on
aRBHAIPE: e ESIBPaTTITy St P B E pera TR G de
irf‘e[c}%ws in which four pieces of defect managenent

I'n

orfation are recorded in the tenporary 5 defect

g?g?gf;ﬁ’%p%e L LAakNE PRt HGRL. ITRE 50D AN thOWit 1 of the
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 defeet 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 hit 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 managenent information 140B updat ed
10 for the first time, and égwe def ect managenent

i nformati on 140C updated for” the second tine, are
recorded in the defect managenent area 106A.

Mor eover, the defect managenent information 140D
iHpedayed for the third time is recorded in the

tenporary defect nmanagenent area 106B. On the other
hand, Hetednafté ) fthe Pailceid nlsf f04tdias 1896 8 2t 8S BN Hiill%e
to the defect managenent information 140A to 140D,
expbnaed, vpbyificully. r &€k ded showise sshtididn wHiehnfalk Qieces
recording area 107. In FIG 19, the defect nmanagenent

of defentaithanagdwenti mibhmatint atef esdordadaierthet temporary
information, and the status information 180D is the
defent waaageniertoanea icon the ®pThelsdistuk00 rimt feti ehede’00f
shown in FIG 18 shows the recording status of the
stiptusc i formadianers rewprded B chelgiatnarinformatins xecarding
|nformat| on 180 is the last status information 180D in
apeg 10 In the status information 180 (180D), the
bituP rovided with, the bit 2 and the bit 3.is
"01", G th¥%e Hibe Fefest omanagqmentt aﬁ%%lwag“mﬁi

gé?éaate?g%%?%%ﬁrté@p%erfla?]ﬁgfaer@)%@ééﬁ %ﬁﬁal e 3%5 #dated
ns that the t de

FOdneTAdRe iRd L0 S 1SR S iFehBRs ' BRbpREHSR' 1400
uﬁjagggc? 35y tﬂ%fsgg{)w ?ﬂge%%}tx gslec?etdl% @figyyf?%t Rtyanagement

orma 1 on

at&sL OI@%A?.Q S\A?Fe%%qu%ﬁg defRar ﬁféiﬁa%e‘i@é}a{ %E?(%[Hléﬁohh§401)

t enporary nmanagenent area | cht
upghesd PRNEREMBdI BfRs "B ir@BoAFHID ihS the CRIABEradNYefect

n:aannagement 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 is 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
the reproduci ng apparatus of the present invention
wi |l be explained. FIG Zoé%homs 10 the exanpl e of
the recordi ng apparatus and"the reproduci ng appar at us
of the present invention. A recording | reproducing
apparatus 200 shown in FIG 20 is provided with: a

nd i 100 B Fust 'REEIIAA aBBRAALMF0:3h afiBROT M1 Ys kB& rded
record data onto the optical disc 100; and a function

igha tbﬁ:gfdiﬁwidé@eﬁpﬁ%ﬁtg'é&éﬁt A90 POEBI NI b&iiseferring
record data recorded on the optical disc 100. At

td thestateinforieitive 180, the rb@@ﬂiﬁ%ﬁ&dﬁrhﬂﬁﬁﬁé’iﬁ@ﬂratus
apparatus 200 w |l be expl ai ned. shown in FI 20,

ciheeceegnizdl tige fempapnodudsfagt el finien®@@eh Snpwditldatie
with: a disc drive 300; and a backend 400. 20 FIG 21
lasttoviefadte namegementicinfoemaftidrhel 4013 cisdriecer &0). afide can
di sc drive 300 records information onto the optical
quickdy spe cifydheckss defées mafragertdndnnfecnation d40Phe
optical disc 100. As shown in FIG 21, the disc drive
(Bommpde of Reicaeding AnpasatupReiredrnoime Agsaratslopt i cal
pi ckup 352; a Radiq Frequency (RF) 25 anplifier 353;
and al'kee¥amale fi thasacordias aAnnsgpbusnsmst the reproducing
notor, for, rotating the optical disc 64 100._The
apparatae of theuprossat iprentien Wil pecaplainada HF1Gne0 shrys
onto the recording surface of the optical.disc 100 h
G T SEEPIRGOL NBRe | SROAIRG SRPPIEE U $R 4 the g REPEREIRE
nd reads.the record,. data qr the | i ke.recorded on .
PREE004 HEe EiRRle B etian vl b 1ebRalEd FEfrilugine
apparatus 200 shown in FIG. 20 is 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 dise 100.
At first, the structure of the recording / reproducing apparatus
200 will be explained. As shown in FIG. 20, the recording /
reproducing apparatus 200 is provided with: a disc drive 300; and a

backend 400.

FIG. 21 shows the inner structure of the disc drive 300. The
disc 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
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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 RP
signal outputted from the optical pi ckup 352 and
outputs it to a Coder / Decgg (CODEC) 10 355.
Moreover, the RIP anplifier 353 generates, fromthe RP
signal, a wobble frequency signal W, a track error
signal TE, and a focus error signal FE, and outputs
tdem The servo circuit 354 is a servo control circuit
for controlling the driving of the optical pickup 352

and t Taesqyifetlepieupr3s3bledt e rb2oP@data @f thBike onto
track error signal TE, the focus error signal FE, and

theheecaeling sarfacol ofithrabptich®r el 00abyshawdidting the
FIG 21, the disc drive 300 is provided wth: the :
recEingshrfachufiflem Bght baam, nirel feods @ recnd data ghthe
beam dri vi ng device 358. 20 The CODEC 355 is a

lghe ce¢ardegravitledenptdingasdixface ibgnrafeivingy fefledted laght of
error correction for the record data upon readi ng; and
thef lighti deast. apbeadopcah mickop S62r esttpuns cadBlIorsignal
mark to the record data_upon recordi %so as to
caperRArardingdotheoredlaghied liehsenf theckiphy eaucpon readi ng,

dul at es and decodes the

éPSnéﬁE&: E?ESIF% Gitterci g ﬁ@lniﬁlaﬁﬁbrefﬁ‘@rmssel oyéw%ﬁeﬁosfrom
PR REEvPrT &2 B Fatmds Horiosks,/ eredrs(COfEC)
8 1 TRy e A ot HER BPa o R Aot THaE et Fsisnal,
S{Jv%'ﬂ%i frécﬂ?e g?ggl n%éswg'e%e c%s ﬁn Ssrlrgatal TE,t ﬁafl a focaus

correc on=1np e S|gna i nd

SR B gL Lt 0, o o
code TRe servo circuit 354 is 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
di sc 100, and then outputs the nodul ated record data
to the |ight beamdriving gevice 358. 10 The buffer
356 is a nenory circuit for storing the record data
tenporarily. The interface 357 is a circuit for
controlling the input / output or conmunication of
butfferr 866r d Matreowur, tifiethd karbetowreectitie @i s@podsible as a
300 and the backend 400. Specifically, upon
reepltoeflperfgrmihe ths erroer ¢acectdbid foespendscaledeBiesignal,
command_from the backend 400, and outputs the record
that GO Bud % e genevatashanbarrbercods@:tion empokeiblecigoal for
.data read fromthe optical disc 100) to_the backend
indisatiggg that o egvddiongp ute dhimsagnak ¢0 3% 7defeckidedectome 359.
ecord data which is__jnputted fromthe backend 400 to
I gpear gwﬂl%@é’,DEﬁ?d3§@ﬁp@@§dﬁﬁh§ exgoy gerrectiopneode to
uf fer 6, The interface 357 S ds t r equest
tBEnithel RRbHPE Rt ENE. o aHar Shtpmadulnfen Hydata to
of the defect .ljs mai ntgined in a generator 360 for
h33Rel Gorge PR, LR FRIAFAINED A TAE HATIS o ERP ke of the
, t.or 0) .t.0..,t he backend 400. . Uoon,recordi.n th
oBBRI A 100 Pl AIE oREENGE RS amoq olRdRa FRE5ET (A o Yhe
{ rL V4. ag . S I esponding to the record data-
11u?gﬁ%?ggh@?¥%$?$ﬁéeggﬁéc 355 and outputs this signal
tot j hC J | cal ' 5
odul oy o8 AR 358 S dombhors, Grp 00 b fie Bl Etbrfnta
t&hbylaglpi gnal, and irradiates the recording surface
of ° the optical disc 100 with it. This causes the
r ecorThé Qnﬂefrf&ébﬁ3B?Ci@radcirdﬁitafoQrcohhﬁolﬂﬂﬂ@%@h%ﬁﬂ;ﬁoutp ut

recordi ng surface. 5 Mdreover, as shown in F
of e ntinmtickiive S00hé srepvodidietdh 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. Upon
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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~wth: 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 presence or absence of a

defect, 10 and outputs thi $6signal. The def ect

detector 359 detects a defect on the basis of the

result of the error correction of the record data upon
adi . ' Q ifyin L dugi n

3&2 a2 bRUEATBIIAD SUR RN RAcY "Ry HeRE A i Bsis of

thEREE P AL %@%ﬁ%ﬁ%@?tké pEocEiE surinopof
98 BERLE;L SO0 0T M9A IO ok BRASGb SO0t Rd Phcord

Icating t act, out put's this sign

a9ed estihdairchato 3R reI&edlﬁgfsqﬁtfacéiet ector 359 outputs

the defect detection signal for 1ndicating the

pr eseviege Sferd ad eflfn WATG €98 Yhd didNEBiverI0Y is provided
correction inpossible signal. 20 The DM generat or

w3 ilfe defdict Aetéctber3sgenaidthaDMI gepdaiiorBe0.he
def ect managenent information 140 on the basis of the

def ecThe defedt detecsog 330 Bubptitéwd fotrodetieb&ingeh afdfect on
detector 359. The defect managenent information 140
the apdiwdlt didey 1800r &thd nlefect debeatpr 359 @einerptac ed diefect
the DM generator 360. The DM generator 360 25
detespiomd sigrmlt feor Fredjgetinge bimerandsénesmor rabssack erfda 4defect,
and outputs. the defect managenent information 140 to
anfowauke thive@ny olew dgfect detestos 3o detzgys a defect on
Nb eover as shqwn FIG 21, the d|§c drive 3 0 has
agif phabher éﬁ ﬁ eLTrFrPr(‘:EF’[%‘-"t%ELO the repydagata upon

IS s 200 5 o Mo 81 EOLOLS o
aBWe,dif%%edéﬂr\éy? C%QQBCCI?&% Eé ?El%oggﬁ)\ig asTE %egﬁﬂ gp ﬂierformlng
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 command or the request conmend

transmtted fromthe backend 400, and controls the
exchange of data 10 bet weerPt he di sc drive 300 and the
backend 400. Moreover, the CPU 361 generates the
status information. hbxt FIG 22 shows the inner
tﬁégﬂ&5g533?g7the backend 400. The backend 400 is an
appar at us performng reproduction processing with

r espenorb@vdriead aGh daf FTRad1bYHehQigH el i 'Q’(ﬁ) 3% a

15 fromthe optical disc 100, receiving the record

Odaltaa S PPOEdseth g Tt (TP UPBEIL d i COS6 1t Qo196 thd Hisc
onto the optical disc 100, conpressing (and encodi ng)

dihies30@ a8 radwlals  amheoitrals thd bkélgange bPidfoemditidh among
drive 300. The backend 400 is provided with: a drive

therdlemlelnts iA/dlie dis@drianed 800ddengiie ¥ 4Bovan dl@d GPU 361
decoder 473; a video encoder 474; an audi o encoder
alistb controys tthe vaordind epetdtionaaddaraelfingt opardipanefitthe
device 477. The drive controller 471 is a circuit for
reontr datd agdithe defedi nganpgemessiinforamatipecbt@i nGhe CPU
processing of the disc drive 300. The 25 backend 400
38hdresrontls dodithe ecaupod oepamand sonl ther frefAmeah commend
operatlon of reading the record data fromthe optlca
tegngmitted Sremdde b #PRgand congrols thgaxehamgeqy data

VEBEShAR LS ARt (B Skl 0 i oo
SR e A L B on, 2L L, o (e Packend

P oSRBE S oRAN Yhe SRR3R g lna ao0
The backend 400 is 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 datg supplied from the
outside in oxder 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 nformation 140 fromthe DM generator 360, and so

on. The drive controller 47dgal so controls the input
and 10 output of the record data, the defect

managenent information 140, and other various
information. The video decoder 472 and the audio
réprodiering73d aardkanioperat®n dhrecdéciog the tderdabaadroat the
which is read fromthe optical disc 100 by the disc
cartpide, a30b needrdimigchiti entuppid eptidalodige t109.dr The HFive
controller 471, and converting the record data to be
cpapradtrrc Hil erenlizes thelicepperation sfctdiecebackend HHA akd. the
The video encoder 474 and_the audi o encoder 475 are _
das¢ daive 308, by comtyoliing the eapdngrnocessinguand recording
signal,, or, the dlf'i ke, .inputted, frgmthe outside for
Prpgessing oty dise sfivn $U0henSearifisallpthe Arive conproller

R R TR e
Bhriar HEwire B Rerdnd ata 3o Fhe Wyledil odtouttine
BRI oy ubhabina Dip PRI RN pfiGatt) Y60,
2ASC o888 .47§s:heaa9#eh%on&5og,1ﬂe%f Q%% HRRRYEREDs dc?béi Elgptf'tj [
and performng the reproduction processing of 't

oueF Rt gf%tearéd%rﬁo&éﬁﬂ %‘Hg{’&ef@cﬁz r}nﬁﬁﬁggﬁ\éin‘%e&rfoié&fiﬁﬂioﬁglzLo,

reproduci ng. Upon recordi ng, the syStem contr er 476

@A RSy arib NE 1 fdruatsont rol L er 471; the vi deo encoder
474; the audi o encoder 475; and the defect managenent

devi CBhé #ideb decbeécy2r esd et diedior @sddr 0EtRaFH circuits

cooperation with the devices. Upon reproducing and 5
foredecalimg, thideecyslt éatzc wiitichlisareadi7fronotibe ciiddledide SO0
bgrr |ﬂ\1/§ gloscc): Sigi'vge'_ 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, inputied
from the outside for the purpose of recording them on the optical disc
100, compressing and encoding them by Moving Picture Experts
Group (MPEG) compressing and encoding method or the like, and
supplying them to the disc drive 300 through the drive controller 471.

The system controllexr 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 of the disc drive 300 and
t he backend 400. 10 The def$§t managenent device 477
has therein a nmenory circu and has a function of
receiving and maintaining all or part of the defect
managenent information 140 generated or updated by the

re¥hro @858IAt TR Ordddr il}es, dt]§& Fsbv@ é@&roﬁ'a% gef e&)tntrols

managenent device 477 perfornd the defect nanagenent

et BriveecsvizbBBY 4P1;CHd MRALS erbbler NEKE; tHN G uidib tdRbder

setting processing of the recording I reproducing

A aded Whe2@0feot Ithabagexphndi defice AT, #3thEAMy tbéord the
initial setting of the recording I reprodu0|ng

rappat dbos id0éhopehationhew it g deviepr odigomgeppiiuidhgsand
200 perfornms the initial setting 20 between (i) when
reberdipii ¢the sfissemifhtirsllendd6t eshtenld tlasldisd driviee300 (e.g.
drive unit 300 and (ii) when the record data is
coatmldedher gepradicoedandat trahsnpseivar atf ovasibage reuest
the recording and the reproduction). The initia
commpngdsi therecestionpf arrespepsae |smgnalo roxt tee diked refithgthe
or the roduction of the record data, and inc|udes
draye @egtmli)ﬁ,reéaﬂn@i opdexntp ¥sralizee therqosnsraioe cals by disc

dégﬁébﬁbhﬂﬁigég%ﬁﬁgega ;helggtg?a;hgl3ggei£onaaggegpnt

19 LRS! A" iS 0 SNSER D 90 MREGE0S! Sy
caﬁc%lﬁeamls% T TR g 4 AUt RE ALy Ra%s of
thﬁ cﬁg{a%ﬁﬁﬁs‘l (%ty %ﬂfgglglraticn? 1ﬁ9rgé'n‘?elra9&t,d BP%p(&P‘éeﬁ% the

Unl
DMI generator 360 in the disc drive 300. The defect management

device 477 performs the defect management with the system
controller 476.

Next, the initial 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 inii?ialization of the optical disc

100, the generation and the recording of the defect management



10

15

20

2b

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 unrecorded disc (i.e. a blank
disc) (step S11). 10 If theoptical disc 100 is a

bl ank disc (the step S11: YES), the CPU 361
initializes the optical disc 100 (step S12). In this
initializing, the DM generator 360 generates the
inffrecitioRnbg@ iRt géndortied | ond 1tH: (ebeRlibg3pf the status
Specifically, it obtains the start address and end
iaftdnesisonf thd éramsanisdidm ofitha deddctame nialge neargainfsimasion
of the 15 spare areas 102A and 102B, which are set in
1dReta mheikddkendy 408ndr gendilkd ewill he sqilbimed below. The
information 141. Moreover, it generates the defect
Proegssing is peaforaned maindy umdenytive cantupl af thiej P 361 of
has only _an outline or frame, not having any content.
thg@sive upHe3@@f ect address is not recorded in it, nor

is the specific_spare adﬂ‘rpess. A 20 header L

i dent4¥ isglawnom &I(ﬁi%%rw Raitieopptipab Aragt 1 O is dnsented or

[ ly, , T d defect, .

Ioagh Shnthe T harr s 0000t TR0, EeT ol e deine il 500

.in th 360. ., Th he CPU 361 i L.

iefeeepakbe T anaaE Han Pt JEsl0R e sngrueop el d g @e. o
5 , to the backend 400 25 t S14).

b%kgggcgg(?ﬁeﬁ;;ﬂggmn? im?or ?r;t iegn 140 is st(zrgg intzj

th f.ect ' 7y0f d

(e dal8el o RASEIEI0 R haRLATTaL GHE AFKANE Y9D) the

Copth oBgRt 'iQﬁi&l‘lQesStﬂ{eedoﬂt@célhediW 106N&d8h0 51390, 1A Ghis

the tenporary defect managenent area 106A on the
10iRid1eah ek BE DIVIO cefeeRto?1P00 gedb@itestthe defbbt3®hnagement

generates the status information 150 (step 5 S16). In

irifeensitégn 320,(stdreSdej.ecSpoeifagdivent obiias nhkissartld@disss
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
is stored and maintained in the DMI generator 3'60.

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 jnformation 150 into the

10 status information recoraﬁng area 107 on the
optical disc 100 (step S17). On the other hand, if
the optical disc 100 is not a blank disc (the step

SIL: ek, (g, Ay CUPOTobdiigesbel RO il difens

opti cal dISC 100 1s already finalized (step

1htoﬂnm§ueﬁt14métd}baqnlm DMINeénéidiak 3600 ikt Ens toR Ellporary
NO, the 61 perforns the reading processing

déffeéthﬁah&%’fendﬁfteﬂea TBEAIRERY ogﬁfcﬁl @edd P00 16ep S15).

recorded on the optical disc 10 on the baS|s of the

st at uThedf CheWRUB6 Nae®éates the REa bR ERrmditsen 180 (kfep
not a bl ank disc, one or several pieces of defect

Simagdmettie 36ey rﬁw, mdid defodti manace nedrte adfprgentsmtied is
in the past are recorded in the tenporary defect
reenaipenenthateapotdfiAde lddBnannge hRAC.areAHOBA t SvetiGRILLhe
361 specifies and reads the |ast defect management
bt O exfrtlaei last defarh rapoage tvatdnéonationdlag ipsetts" Y, and
def ect managenent information which are recorded in
thpdit dnpyod £hg it Retherpsf anmandividuablyeed to0®A; 1068,
and 106C, on the basis of the status _informtion. 72
Speci Theny the CRU f3|6rlsltecc>¥%t@@tasfelf infermation Hyinto the
reads. tqf(])e | ast status infor rom a

LG R R mation R6roTS0E K D4 O b rRpiatal dise 100 (step

1gr)or mation recording area on the optical disc 100
( ep S19). 5 Then, the CPU 361 refers to the |ast

def ecbn”ﬂ{bagﬁ'ﬁ?zniland, if the optical disc 100 is not a blank disc
(the step S11: NO), then, the CPU 381 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, and specifies the |ast

def ect managenent informatign (step S20). 10 Then, the
CPU 361 reads the | ast defe managenent i nformation
140 (step S21). Then, the CPU 361 stores the read

def ect managenent information 140 into the DM

ackenh d0ou2; &8st R U prf SRR PEade thOTaet

tadfuy imbiRtiAD 4 ' n
St LG froudhaiodik 1M} Sdtld HELARL T 166 TR0 ded

ih the GRhtERiniratatid) rbsoriRhgarRbhank 1k §Pticﬁi"diéc5 100 (step
already finalized (the step 518: YES), the CPU 361
Sidads the defect managenent information 140 fromthe
definite defect 20 managenent area 105 (step S23), and
t r anshhes, tthies ORif oB&htrefbrd ao the hatkeasfécdOmarSitment
S24). The defect managenent information 140 is stored
infiormatien d8fagc tinohrdsge nient thdeviiead 4tdtwé idferhadkeandl50,
400. By virtue of the initial setting described above,
re¢pgndeseéhe tempmpayaeledact meirgen ¢wnatel) in svbichr tte ast
into the DM generator 360 of the disc drive 300, and
defecs i masgeementt Hefogaradian iareagonded, dudi specifiesttip bist

t he backend 400. By this, the preparation for the
deteeh M apagemengdn 'iloﬁegﬁﬁ‘i}é%@ﬂg- information 140 is

CoP e, b LSk i T bR emens
RG0SR AT e, dev e 47T Next

repr Oﬂ%‘ﬂ,ng;he 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 S$28), and transmits this information to
the backend 400 (step S24). The defect management information
140 is 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 record data into the user
data area 101 on 10 the optﬂ%al di sc 100. The
recording / reproduci ng apparatus 200 perforns
verifying during the recording processing, and updates
f ' 42 he [ f_the I f th

A7t AR Bibqr P 4000 T PSRBT Bp Blaci O AERHS wpdgghilfot

e er.at | f t.h ofy 4nt j ive 30
b R RaRe bR fenl T i aion? 140, 15 BRI ol BT

- e ! . .
g%%a?QGB’YnBBﬁ. 02 2% otHerAnHAR! g%?p&%)a’qﬁ%:%o@ls%fjgﬁ%%fect

of starting to record (step S e recording

rhah£9EREHE 1§ GoARNatAL U tAAQerke enfed HSvRBUTT.

6
records the record data (step S34). e record data

i s reNekelethd Rb6oRAAE PovdsdiagNdMelk bbesidingNereproducing
recording / reproduci ng apparatus 200 perforns
apParb i 020@0wdll dachexdplamel. t MRIGN24| paknlye iy 10the
(step S35), and updates the defect nmanagenent |i st
rédé&r dihgrgxbeensinie oDiYhegaster &irgy / 360 rodncimpeappasaisisof00.
the result of the verifying. Specifically, if it is
Theec oeerirdénlg / pepmduesng tapgfarates 200 perfigmd the tdrerding
record data fails to be recorded (step 536: YES), the
repeessing péeeearslingdheasoord dataintwthe usexdatn bee2301 on
recorded, into the spare area 102A or (102B (step S37).
tirpetptictle digpd 0961 Bhe inpaprdinghAtrepreducing apparatys 300
the 74 r d data is suppqsed.to b

pgéﬁ%%géaép%mg; HB%%th%éegé%éEg PIQap&dyse; ]aa.ﬁsupdates the
SRR " AR BBDY o Er SRR R s, e
R bR RSSO R o
tH818sd ArRR 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 $33: 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 nanagenent information 140 (i.e.

t he defect managenent information 140 including the
updat ed defect list 142) into any one of the
tenporary defect nanagenent_ areas 106A, 106B, and 106C
on 10 the optical disc 100 ?%tep S40). At this tine,

t he updat ed defect managenent information 140 is
recorded next to the previously recorded defect

rEBMADEAR s S P8 JBRL d OB réébci'idgﬁpﬁgglfr\écof&s EEEErdeP add@ess

unrecorded are in the tenporary ect managenent area

fohiidiasing 1 prae oubtNe ESEﬁsgsﬁdiﬂ&é SphrdBRAYEIEM to the
i nformati on, the updated 15 defect nanagenent

diefd cor it 142 (4169 §88).ecorded into another unrecorded
tenporary defect nanagenent area. In determning a

pl aceWhwero thdiprbed dxing ddatied alev edesoFibedestept S34 to S38
information 140 is to be recorded, it is also
epdsswittle tespusie tbhe sdmresisofl blakepbf ahe @a6oid) daiBeto be
step S19 in FIG 23. 20 Then, the CPU 361 generates
re¢ardedathis timer tlee i GRU1861(sddisiorsdly .reSbnde thheupdated
updat ed defect management information 140 is
datraitt merdgemert dndetmatioant40nél.of thhedefpommmagement
_def ect managenent —areas 106A, 106B, and 106C on the
informationildd ipgndingsthecupdatatydefochlist dt2iintheny one of
tenporary defect nanagenment areas 106A, 106B, and 25
the JETRI ATH ARIS0 TapRRBITERE (BroasHEIGAT 0P Rrand A&t on

ohE i fhos 100 EPnEcuhd. ' TAE tBs Hiog Ithet vadhind defect
WBISUERY O TER 40T S e o BT S G
RSB B RS g 55 L BB e i
PS8t oy L0 e PR AR
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 is also possible to use the status information read in
the step S19 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
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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 recording area 107 on 10
the optical disc 100 (step 542). The new status
information is additionally recorded next to the
previously recorded status information, continuously.
Then, the recording processing is conpleted. Next,
nlefe Taishablefet pAGEsRinign Ofinfiemaeear di Mhus, ey otBRT RB1
15 apparatus 200 will be explained. FIG 25 shows the
gbhpadtesclorprmbetes) the atatuweinfeemadiory 1501 apooder tmgeflect
apparatus 200. For exanple, if the user inputs an
sunbta ohahge of dheiredbrdivigngtatoasf i Td €@ U GBleresbepizedithe
in FIG 24: YES), the recording / reproducing
temwparary sefegonenagementt anga imwhiph ithal dafestc mkOt gegnent
.hot finalized yet (step 551: 20 NO and finalizes the
iglormation 40 mogddieraidp xpcondeshiv thealstep M0, sohdhat the
c{?&%ordi ng / reprodyci ng appar,atus 200 records the,

etql camgayeraie thasiatmatiniormation b en bhe hasiswf the

generator 360, into the definite defect nmanagenent
ISR on the optical disc 100 (step S53). Then,

3, 0 ) oA B B
i pliine B SPEEBE wytof 1R Raty Gritoe arsate T
RPLRIALP 20000 (P R I G oS IRy
RS RS oA EPLRCIOD ARFAEM0 13 gAY B
isfoemmax®dn, continuously. Then, the recording processing is
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
S$53). 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 basis of the defect
managenent 10 i nformation 1%0 stored in the defect
managenent device 477 of the backend 400. As
descri bed above, according to the recording /

2 s 0’ . .
wEPRIRUSLE o ARG UF A wol Blaibk PRREARERLE Bpparatus
gigpt 0 the status information recording area 15 107 on

the optical disc 100 if recording the updated defect
ManageEY uset GhpREd 88 ihEPridtich 8R%E2REnL tol B roduce (the

tenporary defect nmanagenent areas 106A, 106B; and

si&P S sonint Regopht YHES)ILEE rd08:dinMRQ¥6aucitld) apparL3d200
the status information 150 recorded in the  status

coifionimth o the optitiad glisae €® 01/ notadbkpde didce&hiehstelpaSe1:
def ect 20 managenent information 140 recorded in any
NDE @bd treprodugpss the recmfdedstarznemeiwdnin theasetGia area
106B, and 106C, on the basis of the status
10Af on wheiapiidd0disByl 0th(stepi$62)s pBssirbéedivg/empraducing
the quick specification and reading of the | ast
apprestusdhevpneduedsothat rererdTdetar ackahe penferming the
can be changed if desired w thout 25 departing from
defrets cppaagemanty j en othe hdasayenfi dhewdedpctc amanagegeent
fromthe clains and the entire specification, A

igyormataen L4l pored in he defaet managament deyics A§7 of the

appar at a reproduci ng apparatus, a recording
bﬁggﬁ’éa,"‘%z"reproduci ng net hod, and a conputer program

et BEUER S5 BEA E AEERE e hagi
aﬁ%gpgt@g édbe, ?é)eqﬁnéene@aitgél e{Hé Ulatus 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.
Mozreover, (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 gquick
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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Industrial 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
reproduci ng apparatus and a reproduci ng nethod for the
wite-once-type recording ium and a conputer
programthat realizes these functions associated with
the present invention can be applied to a

hi gh-density recordi ng nedium such as an optica
14e6£ding mIAPRRY, | o€ r&d3@in 2 pa rABA6CH GeBR I €@l gdhSFaratus,
for exanple. Mdreover, 15 they can be appliedto a

a eeqrding miethodNa fe@@aicth  Gn étHoRP Q&1 ddhputer program
apparatus, or the like, which are nounted on or cang%e
thah nectlewst thessafinctsonomuich faonprEm sucll cBXAPY, Care
78 CLAIMS 1. A wite-once-type recording nmedi um
adsophitendgd ta bat vithea the rtechnitdlhecepe ofcdied present
data; a control information recording area to record
inMenwon. information for controlling an operation of
recording and/or reading in said data area, said
control information recording area including a

definite defect managenent area to record therein
Indmetial Appdigahity i nformation of said data area; a
plurality, of tenporary defect nanagenent areas, which
are Qi YEHEIUIGE BIRR d§coRdingcmedinmm. | § Teserding ppparatus

t def eci. management hnfoantion_of said data area;
%%Sa Fesrut g MAFRPAAPT bhe MBEs GPAg taPEa eCATGimecRedium, a
status . information for .indicating a.recording,status
TEPROHECIRE, | FRREDT WBachIGr Bl tPRIANRE 1 yI5HE TG ar She
v%ggeg?gggﬁyﬁge%ggdﬁ{ge%egiﬁf ezhﬁ:i Ya c%ln?ﬁ&t%r' Br&&ak%ﬁ 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 disc, 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 he connected to

various computer equipment, for example.



2. The write-once-type recordi ng nmedi umaccording to
claiml1l, wherein said status information recording
area is placed in said control information recording
area. 3. The wite-once-type recordi ng nedi um
according to claim1l1, wherejon the status information
i ncludes information for indicating one tenporary
def ect nmanagenent area in which the defect mnanagenent
i nformati on recorded at | agtaiNgsti me is recorded, out
of the defect managenent information recorded in one
portion or all of 79 said plurality of tenporary
Hef ectA memtegeneaitype egsordingTiedinim ecmpeisingpe
recordi ng medium according to claim1l, wherein the
st at ug dafacaraa torecord gherecinnfenangt datasf or i ndi cating
presence or absence of an unrecorded area in one
port i en comtgat himforngatidnp| tacatidin gofareangor areg addf derein
managenent areas. 5. The wite-once-type recording
infolimatianc todcogttadlinigaam dperativer ef resortloss tansl{er gkading
said plurality of tenporary defect nmanagenent areas
insgitladatd areas siadgd conttrol infororataon aecoediorgianeg inchuling a
6. The write-once-type recordi ng medi umaccording to
dsifanitel , defibet eimanageosasnt opseaf toainkgdud atheyeiof defect
tenporary defect nmanagenent areas is placed between
mandgenremtonfomfatinm pdsaid atadadireg; area and said data
area. 7. A recording apparatus for recording record
dat a aopiuwgalitywefi teroposary slefeet snanagemesdit ancas, which are
conprising: (i) a data area to record therein the
digerei¢lnatlaqed,) t@ connperardyorretoth tletrigi nghe defect
area to record therein information for controlling an
mapeagesmtdnformasian pf sand/data ggdi agdi n sai d data
area, said control information .

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 discretely

placed 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
onc 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



recording area including a definite defect managenent
area to record therein defect nmanagenent information
of said data area; (iii) a plurality of tenporary
def ect managenent areas, which are discretely placed,
to tenporarily record thereikp the defect 80
managenent information of said data area; and (iv) a
saidpUsralithf Of tahpoRale cRfetNthaifAtehenMair6ls St at us
information for indicating a recording status of one
portion or each of said plurality of tenporary defect
managenent areas discretely placed is to be recorded,
4.sai d TEBE WHIAGMARPH ¢ ¥EcSRITREL HiddFund af:i:bﬁdi_xf(%efcp ERHiRG 1,
device for recording the record data into sai dat a

whkedin thé et inFeehrHiien da¥lv@ed Mifdr@s@fiBhntbr fiRlicating
def ect managenent information, into any one of said

pidsehakidrya®ded @TBELA InfeiBded APRAREGRR pEFESS or each of
di scretely placed; a status information generating

sad@\plaealiey ofaeaipbidiy défectShahdgehidar dmdaison for
i ndicating the recording status of one portion or
each of said plurality of tenporary defect nmnanagenent
areas discretely placed; a third recording device for

5.r ecorphagviibe- oilcdl-tigpd RESGIEHhizOMeddRAERAESEI DY RLThim 1,
status information generating device, into said

wheadiis anf gesgt | ofer e6Or shidy plhealitandoR fe@dpblary defect
recordi ng device for recording the defect nanagenent

mianagemehdarcafio pdatdd daf sdid eodaiddn foanageés® tccording
area. 8. The recordi ng apparatus according to claim7,

areherein said status information generating device
generates the status

6. The write-once-type recording medium according to claim 1,

wherein at least omne of said plurality of temporary defect

management areas 1s placed between said control nformation

recording area and said data area.

7. A recording apparatus for 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; (iii) a
plurality of temporary defect management areas, which are

discretely placed, to temporarily record therein the defect



information including information for indicating one
tenporary defect managenent area in which the defect
managenent information recorded at last intine is
recorded, out of the defect 81 rmanagenent information
recorded in one portion or gl of said plurality of
tenporary defect nmanagenent areas. 9. The recording
apparatus according to claim7, wherein said status
managamenh ipdpematiay odviseédgdata anrsat lendt Giv)s a status
information including information for indicating
iprarseaiden oreersing earesf immwhishestetwethfargmation doe indicating
portion or each of said plurality of tenporary defect
antpegedisrg stagus. of ponFhporticsr dihgaadpariatsasd plurality of
according to claim?7, further conprising: a
t¢mpitazyngledect caanmgdmgalti arerp shisgrowslyepdacedt ypeto be
recordi ng medium and a recording control device for
regsmdedt | i ng said second recording device to record

t he defect managenent information into any one of

sai d phighmddanyling appepetes godgirsingranagenent areas if
said wite-once-type recording nediumis not yet

fi nal azexst renordiorg dewineg dor ragoxding theuredondedatadimty said
device to record the defect managenent information

data @rsal d definite defect managenent area if said
write-once-type recording nediumis already finalized

by saddecpndaecerdiggidovise forrecardig tuudefrrt management
&%Efaratus for reproducing record data recorded on a
inhorogatdnne-ingpe anyc ot f reddd umlerstityi sifhgemporary defect
data area to record therein the record data; (ii) a
mEggnent groasrdisenetelscplatiasy area to record therein

i nformation for ] . . .
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
discretely placed;

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, 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

information recorded at last in time is recorded, out of the defect



82 controlling an operation of recordi ng and/or
reading in said data area, said control information
recording area including a definite defect mnanagenent
area to record therein defect managenent information
of said data area; (iii) amg{urality of tenporary
def ect nmanagenent areas, Ich are discretely placed,
to tenmporarily record therein the defect managenent
mamfagemeeiito nindbregwittbrdarecended, iandngi \pordicst ayusall of said
information recording area in which status information
phoalitpdicernpgrawy detortdinagagteanest efeame portion or
each of said plurality of tenporary defect managenent
areas discretely placed is to be recorded, said
reproduci ng apparatus conprising: a first reading
9.devi déhé secerdidighgppheatsaacsordiing tmclam 7.eedredeih isaid
said status information recording area; an area
statwgogrinfomgatdeni c gengratingognlediog ogencratpsr athe  status
def ect managenent area in which the defect managenent
inferroatien inglvding tddratatiens for mdicatingpressmcgeer; absence
the basis of the status information read by said _
off an sinresadideyl dewd c cmsspostien eadiavh odwaid phrrality of
readi ng the defect managenent information recorded in
tempoany defiesd magagefsutt argaagenent area recogni zed
by sai d area recogni zi ng devi ce; and a reproducing
device for reproducing the record data recorded in
said data area, on the basis of the defect nmanagenent
16 nf orlrhet | spcondeng bappsaRthss cecperdingdi sy ¢dailze. 7,1 2further
The reproduci ng apparatus according to claim11,
CoppRTI8INg:-t he status information includes information

for indicating the one 83 ] . i .
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 area to record therein information for



tenporary defect nmanagenent area in which the defect
managenent information recorded at last in tine is
recorded, out of the defect nanagenent informtion
recorded in one portion or all of said plurality of
tenporary def ect nmanagenment gar eas, and said area
recogni zi ng devi ce recogni zeS the one tenporary defect
managenent area on the basis of the information for

copfaipling g therathen tafnprganding defddotr readiygemersaidrdesta area,
13. The reproduci ng apparatus according to claim 11,

saide centralheformatien i récnrdeng oardan dhobdebnignfo defitditn defect
for indicating presence or absence of an unrecorded

manggamenharparto secord dheteivf debéet planagémgnt ghformation
tenporary defect managenent areas, and said area

of sevdniatangreaje(iiDearpbughity esf thmporary edpfiecir panagement
def ect managenent area on the basis of the

afeasorvhidip are odiserefetatplageds decteseporarils encerd therein the
The reproduci ng apparatus according to claim11,

defact heyanagempents iingczrnaaﬁbnaoif zraidedatt iangadewndc éivioa status

_detecting whether or not said wite-once-type

inferayadion raedidimg ared pearkidh statusdgformiationd for addivpting
device for reading the defect managenent information

areeeriag statis eefome t podidbacotmerade mdnisadd epluealdty of
a reading control device for controlling said third

taraperayy defécle manpggment asfascidigareigéeplaced is to be
information recorded in said definite defect

rae@idgenent area if said wite-once-type recording
mediumis already finalized, and for controlling said
secorfitifdagiraguctey apparatyseqdmasidef-ect managenent
information recorded in the 84 one tenporary defect
manageriBntt apading davicowfarerepdingyfhe states dinfgrmation

mediumis not yet finalized, on the basis of a
regerded; iansaid 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



result by said finalize detecting device. 15. A
conputer program of instructions for tangibly
enbodyi ng a program of instructions executable by a
conputer to nmake the conmputer function as a recording
apparatus according to claigm 7. 16. A conputer program
of instructions for tangi bly enbodying a program of
i nstructions executable by a conputer to make the
teouppraryr défanttinamnagsnzenteprasd im i whiclp phe alefechouanagegent
to claim1l. 17. A recording nmethod of recording
infermatiogatracordeas] at lasttin dhoe- isy pecontat,dony ol dhamiefect
conprising: (i) a data area to record therein the
masagedndat anferimatior orggaridedhfior vaei portiegorali mdl of said
area to record therein information for controlling an
plogelity i ofi témpogevy didafectndranagesndintg arpasaiahdlatadid area
area, said control information recording area
recognigingg deviisf re¢ognides dbe opadgoneoraryrdefecod menagement
therein defect managenent information of said data
argaeen theibgsia ofpthg ahforynation depondigatileg sbe one temporary
managenent areas, which are discretely placed, to
defeeponanaggmeadergat herei n t he defect managenent
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
13eachTdfe sgirddpicimglapparatus aerqraling toddhant 1 hawhgeasnthe
areas discretely placed is to be recorded, 85 said
statasoimfiorgnaohomcdvdpsilsifaymagidn fer mémtdngg)rmsouessor
of recording the record data into said data area;
abgeneetofnam ageaeenddcheoiaint PoR REtmEr sgchrafcesid Idﬂlrahty

enerating or updating the defect managenent
of igmapaEeNbAefect management areas, and said area recognizing

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



a second recording process of recording the defect
managenent i nformation generated or updated in said
defect managenent information generating process,
into any one of said plurality of tenporary defect
managenent areas discretel ySQI aced; a status
i nformati on generating process of generating the
status information for indicating the recordi ng status
opfe dampararyolefget cacmagcrsantl pras difi sgidf wircieponaeytype
def ect managenent areas discretely placed; a third
reeechsignmedisensis obt regfofigiadizeadheonttircubasisd ofnatdeisction
generated in said status information generating
reswlt dyssalidnfinadigieddetectimgsdevias. mat i on recordi ng area;
a finalizing process of finalizing said
wite-once-type recording nediunm and a fourth
recordi ng process of recording the defect nanagenent
13.nf or Amacompufengraigeano ofupdtueticans e thnigbdytembodying a
managenent information generating process, into said
puggrani t efdeftzectionnnagerefiblar dy; Bf domaplten ng | snake the
performed in said finalizing process. 18. A
comypudu dungtiont avd reicordg dppangtusegocar dagato claim 7.
recorded on a wite-once-type recordi ng nedi um
conprising: (i) a 86 data area to record therein the
record data; (ii) a control information recording
l@ar ea Hocopyprtgr threeaam offiostmactiomst for tamgibdy | émboslying a
operation of recording and/or reading in said data
pragram s gif dnstonetions exeoptadle orby esoraimpuigreato make the
including a definite defect managenent area to record
copnden fige¢iden aseh sgeraducingfapparatehaetonting Wackim 11.
area; (iii) a plurality of tenporary defect managenent
areas, which

17. A  recording method of recording record data onto a
write-once-type recording medium comprising: (1) 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 said data area, said control information
recording area including a definite defect management area to record
therein defect management information of said data area; (1ii) a
plurality of temporary defect management areas, which are
discretely placed, 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 discretely placed 1s to be

recorded,



are discretely placed, to tenporarily record therein
the defect nmanagenent 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 sgid plurality of tenporary
def ect management areas discretely placed is to be
r ecor gigd, resardid e picativd dwmpeidiag: conprising: a
finalize detecting process of detecting whether or not
sai d a \first @cO8EENlY PLodRSOH kg aAEWNd fectrdeddta into said
finalized; a first reading process of reading the
ddef eeda;managenent  information recorded in said
definite defect nmanagenent area, if said _ _
Wi t ex odegedty fahAgehtlng THEdrHiationaldetrutingNaptdesss of
a second reading process of reading the status
gtAERItIAE IAupagEal - dBf&dt thaladleieh D I RFdFRh AGBN;
recording area, it said wite-once-type recording
medi WM 56cBald Yeicdididld ZpdoceRsaleR F&SOBMIZg Nhe defect
process of specifying one tenporary defect nanagenent
mairREdeni ehfdMBatiohe Cief@naga®iYt wpdetdmt ivnNsaid defect
recorded at last in tinme is recorded, on the basis of
miah@gehaénls inféfAABhi genee@dngNpsaddks | fnb aﬁ'ﬁdbﬁ@ of said
process; a third reading process of reading the defect
pRBAKIS ENerBporaRf aefedl AhnAe0hea6 akdad Aes@Reely placed;
tenporary defect nenagenent area recognized in said
ar ea 4 etagiy zmm‘@nﬁfa@ﬁﬁ@sgeﬂ@ﬁhtmggpf@d@@s R ple@eeasing the
reproduci ng the record data recorded in said data
stated in o rh Ad obasors i1odidaltin £l eh € e cordBge ¥esius of one portion
information read in said third reading process. 19.
ol reaclr idfe sait eplwrptity eobridimponedy wefect ondinigzdraent areas

discretely placed;

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



claim6, wherein the one tenporary defect managenent
area is placed between said control information
recording area, which is placed on an inner
circunferential side of said data area, and said data
area. 20. The wite-once-typg recording nedi um
according to claim6, wherein the one tenporary
def ect managenent area is placed between said control
dataf areaate ancord dheaieig theaccond data;s(iiplaacedtroh iaformation
outer circunferential side of said data area, and said
regairdingearca1to Timsond ttheveioe-infpenradoon dfon eweairobling an
according to claiml1, wherein said plurality of
operaitranf vefadingmaadjemsraadingeins sard daga ggeat lsaid control
~said definite defect managenent area. 22. The
inforstoon gecppding cuedi mglnditigm aledonide ndefiect miaaagement
1, wherein the defect management information is
aregc to dedordethsatonlldefacplmanbgemenit infrpsnatibo efiishid data
definite defect nanagenent area.
area; (iii) a plurality of temporary defect management areas, which
are discretely placed, 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 arcas discretely placed 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, 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 is recorded, on the basis of the status

information read in said first reading process;

a third reading process of reading the defect management
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information }ecorded in the one temporary defect management area
recognized in said area recognizing process; and

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.

19. The write-once-type recording medium according to
claim 6, wherein the one temporary defect management area is
placed between said control information recording area, which is
placed on an inner circumferential side of said data area, and said

data area.

20. The write-once-type recording medium according to
claim 6, wherein the one temporary defect management area is
placed between said control information recording area, which is

placed on an outer circumferential side of said data area, and said

data area.

21. The write-once-type recording medium according to
claim 1, wherein said plurality of temporary defect management

areas are larger than said definite defect management area.

22. The write-once-type recording medium according to
claim 1, wherein the defect management information is recorded

repeatedly a plurality of times into said definite defect management

arca.



