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21 AUG 2006 DESCRI PTI ON WRI TE- ONCE- TYPE RECORDI NG

MEDI UM RECORDI NG APPARATUS AND METHOD FOR THE SA
AND 5 REPRODUCI NG APPARATUS AND METHOD FOR THE S%El\/t AU G 2006
Technical Field The present invention relates to a
wite-once-type recording nedium a recording

apparatus for and a recording nethod of 10 recording

record data which is topped figgy onto the
write-once-type recording nedium and a reproducing

apparatus for and a reproduci ng nmethod of reproducing
the record data recorded on the wite-once-type

resTslonquiryDs KGRI, 2 [eoinaue o

RERRDING PRI AR & A3 A Ok TARELRE, g
T R S R e

deterioration (which are collectively referred to as a
"defect") on the recording nedium data to be recorded

rialre recorded at the position of the defect is
‘feg@%'?%aelgﬁlrer}danot her area on the recording nmedi um
(which,is referred to as a "spare area"). As

descr L BEIPELSAE, Ipyertiga erlpkes 6 2 Herdpncestune wreording

record data 25 which is possibly inperfectly or
RHUGR ¢t e¥SLordanr da@rgratendionhandise secaiféngefmethod of

it i ossible to inproye the reliabjlity of the 2 2 1
f%éd;ége TG di aanafhrléfAdin &p the riecordedatento the
refer tq Japanese. Patent. lication Layin en NO.
@E&'gﬁgﬂ%ggg%{gcorﬁmg me&;urﬁ? ICz)md a reprodu%mgg aqpoparatus for
and a reproducing method of reproducing the record data recorded

on the write-once-type recording medium.

Background Art

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

because of the defect, it is possible to improve the reliability of the
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In general, a defect list is made to performthe

defect nmanagenent. On the defect list, there areg‘I AUG
2006

recorded address 5 informatign for indicating th
position of a defect on the recordi ng nmedium and
address information for indicating a position in the
spare area (e.g. a recording position in the spare

scen)Ylihg awd aradigg sfatiee recHRd [REQr @%@e@rtoarja[ﬁﬂ?éfsedPatent

recorded at the position of the defect is evacuated.

Agpliagiiclalying®peefeot Hdist1-1g5made. when a _
recording nedium 1s initialized or formatted. It is

al so madesaphanit he neesid 1dat ag 'r ga%d@cw g;?éirfeﬂho dﬁggée defect

recordi ng medium When the reco ata | recor

A feutifen Onenl MEE 1hhe Asieciol) Syl PyIgygross

or uUpdated every tine t eco

. ' . : . d..dat a 4 t .

PRk (s HARRARE RCBREHEN Y 84068 SRR gPppraine
cord data ont.o the

AR, R AGL G0 It Bbn 5 i Brng ™ Doderign; 1S the

recor
he ot her hand, the defect list,is also refierred.t

5%&% A 6B & HeCPRAATE disitien mqttbﬁe%weo%ﬁ%%gtwﬂmﬁw the

i s repyoduced,or, 20 yead. This kes,jt possible to

dalpeid bP axgopdet dhaleads troandsd sbths adaTpn Pt thedetect

.recordi area and the record data recorded in the

! 53?8“5&%% because of the presence of a defect, on the

e o Lok T o 2 g o
4 SRS T LT el 0Bl wilon e T30 1
et @ 1 80Ra HOFH RBBoPHAIH { N Hegdhg Reovd daka 1o
r%?orggapmgsgv%tevnmes%vg%&e rthga%%,ort edadtez%e(i:ts I{s%wrisi tﬁaiﬁe or
updated every time the record data 1s recorded and rewritten.

When the record data is recorded onto the recording medium,
the defect list is referred to. This allows the recording of the
record data onto the recording medium away from the position of a
defect. On the other hand, the defect list is also referred to when
the record data recorded on the recording medium is reproduced or
read. 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.

The defect list is generally recorded in a specific area on the
recording medium, which is the object of the making or updating of

the defect list. The defect list is read from the recording medium
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recorded. Then the defect list is referred to in a
readi ng operation by a reading apparatus or in a 1/AUG A
reproducti on operation by a d§ reproduci ng appar &t us’. 2006
Di scl osure of Invention The defect list is recorded in
a specific area on the recording nedium For exanple,
with respect to a rewitable optical disc 10 using a
[:SE . 0 [ : . .

B8 Wheh Ve ATBT] dAra 1 et Bl Befrding megtium is

p e g t "D..reserved.in a | eadr.in
PRy el TRPRIRIE re@hdl dast “RaritePr oo Snally
t he defect,,list,is dated .every ti t.he record data,.
FeOBR ARy aohtip atBEE Lot St briod tadfer repfighs aperation
15 overwnitten in the defect nmanagenent area on the
Y52cBr APAGITEAPRRRTARIENOT S 1B n@ QlEEAUGHORN OREIAGIRN nBy 2
and rewiting, every tinme the defect list is updated
KPrPRRCE APHARATWHd rewriting of the record data.
Nanmely, the defect list in the defect managenent area
is rewitten every tinme the defect list is updated. 20
Such updatjng of the defect list by rewiting it can
]%@C(ﬁ@dﬁQﬁiﬂVﬁﬂwﬂﬂn case that the recording nediumis
rewitable. In__case that the recording nmediumis a )
so- callhededget dist wnrecandggein pespecifisgarasdponthe regording
exanple, a wite-once-type optical disc, it is ' )
mRGEER ar oo exeanpleot Weth rtsspedt tto rreaemwzetalile optical disc

updating of the 25 defect |ist. For exanple, a ‘
usorg ¢ Vebkelarerhddicadefdnd het hisd refordesalin za mreadesermined

updating of the defect list is such that every tine
arée @vhich Ascheoemafiief emfertest tos aspdat'ddfedthenanagement

updated defect list is recorded in a new unrecorded
apga'irgaRreedancn lemb inraree onhead -ong parepewotbe itjsc.

medi um According to this nethod, however, every tine

t he a3 described above, the defect list is updated every time the
record data is recorded and rewritten. 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 the
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 rewritable. In
case that the recording medium is a so-called “write-once-type
recording medium”, for example, a write-once-type optical disc, it is
necessary to use another method to realize the updating of the

defect list. For example, a conceivable method as the method of

realizing the updating of the defect list is such that every time the
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is updated, it is necessary to reserve or ensure an
area to record the 5 updated defect list. It is also

necessary to estimate in advapce the number of )t] ry_Q[s)lG 20[]6
the defect list is updated and to reserve in advance

the defect managenent area |arge enough to record the

defect list by the nunber of tines. In any case, in

r Q. T ' the , updati.n f.the.defect list.,on

RREs%: e AL e Sl 415 e 16 1f ocerded 36 2 new
. Q. keserve a_l er area to record the .

HEFEEY S, b piSRR arBarion thR Gur o thin Ageomdie medinm.

area), ,as..co red with th ase where the defect .

li st ) AR, lng\%oi &P@nm&‘t%ge q¥edn eVEEY dimesthe defeed list

dat a a{gr@ctuxe of the wite-once-type recordi ng

WedPARFS L HilFrReaRary o T9PaT Ve 01t Hes Wit ANt 3FA%Iq ypeord the

15 recprdi,n di um .whi ch causes the probl emthat
hdgted defemtlirt.y Ihivrbe REPessaigataicntimnte ioalwaoe the

of data recorded on the recording nedia. For exanple,
%‘Wg’r‘*&i Qétlw tee dedestalishdpindatadeand ot rasergadni advance

area extends the lead-in area, which causes different
then deteadf mama deggent raraneler geetmeught te record the defect list
write-once-type 20 recordi ng nedi um and the
hyevihie: aprmbey pef ridomssdi ndnnediyurase Cans eqdent ty, réxdite the
recordi ng nmedi a becone inconpatible, which possibly
v pien s tdichsr defast listaon aher writeappee dyps fewordher medium,
existing rewitable-type recording nedi um cannot
1% apmegassahéo dasaron at ke gewrdrea- tneeednpehe atedoch higt (i.e.,
medium 25 It is therefore an object of the present
thavtangesn defeqtr ovariegementr arealonae- ¢cypparedomdilngthe case
medi um whi ch has a defect nmanagenent 5 2 1 AUG 2006
whatet thon dafetvlig tctrd decomprittdn erwivervaritten.
rewitable-type recording nedium a recording
appar@dtus feaswhd he edetdi sgruetred of thecomitengnee-type

record data onto the wite-once-type recordi ng nedi um

recording medium is different from that of the rewritable-type
recording medium, which causes the problem that they are mutually
incompatible regarding the reading of data recorded on the
recording media. For example, enlarging the defect management
area in the lead-in area extends the lead-in area, which causes
different ranges of the lead-in areas between the write-once-type
recording medium and the rewritable-type recording medium.
Consequently, both recording media become incompatible, which
possibly causes the problem that a drive apparatus for the existing
rewritable-type recording medium cannot reproduce the data on the
write-once-type recording medium. |

It is therefore an object of the present invention to provide: a

write-once-type recording medium which has a defect management
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and a reproduci ng apparatus for and a reproducing
nmet hod of 5 reproducing the record data recorded on

the wite-once-type recording nmedium The ab jigC
of the present invention can %e achi eved by (Qa/lq %8 ?OUB

write-once-type recording nediumprovided with: a data
area to record therein record data; a control
i Rt | - LN o 0,record thenrein .
REn PR, B2 FEEA Iy atp RGP ik PP r SRR IF U p rongraine
-ar readi ng.. i he data area, the control .. _
|ﬁ1rné 3?#&% ieao%e:&g%:%ﬂ%é ngPP %\Jraztélsi ﬁ?? uapﬁg 2 LpePring method of
f egt._ manaage t,areg tg record therein defect .
Iﬁ'?gcr?g@é%%n’ie PRF o1t (0BHOoPhE HETHEIaPoer BEPe difgoRding medium;
te@‘porarﬁ gef,ect managenent, area to tenporarily
R ofd TEREP SR L aRrEtns 1 Sorrermd e penerrodueing iroathéd of
the data area, the tenporary defect managenment area
YSRGS S edhpetrpeend t ateontacordeAf cmmathen write-once-type
recording area and the data area. The above object of

rteﬁér%%é%ﬁdlpmfenti on can be also achieved by a
ing apparatus for recording record data onto the

recor ) ] ! _
20 abg‘\b@ abeve iobaectnet the anesenypavestmrdicay bedichnewdd by
the present invention, the recording apparatus

ap Pt Iedcaityme reddrdéngrmedidim@rodalddevitdl a eladadanen to
the record data into the data area; a nenory device
reeprdstherein reertsi datae adedwtiol madagmabitn iretordimizi area to
a second recording device for recording the defect
reggishshemin i fontiatien ifon cwdreding arhepeeation dbveasding
into the temporary defect managenent area" and a

apdiod readingliingtlve\dada fpeas theorainigol ef@drafids 206G ding
6 defect managenment information stored in the nenory
agewiipelndimgoa ddféndef defeceé mahage mmrtages®td wsead therein
defect management information of the data area; and a temporary
defect management area to temporarily record therein the defect
management information_of the data area, the temporary defect
management area being placed between the control information

recording area and the data area.

The above object of the present invention can be also
achieved by a recording apparatus for recording record data onto the
above described write-once-type recording medium of the present
invention, the recording apparatus provided with® a first recording
device for recording the record data into the data area; a memory
device for storing therein the defect management information; a
second recording device for recording the defect management
information stored in the memory device, inte the temporary defect

management area; and a third recording device for recording the
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The above object of the present invention can be al so

achi eved by a reproduci ng apparatus for repro I RY|
record data 5 recorded on t above descri be?mf 'B‘%G 2006

wWrite-once-type recording nedium of the present
i nvention, the reproducing apparatus provided with: a
menory device; a first reading device for reading the

t L +nfo [ cor in . the . .
686 mTRORIEIR it RbEITRR: 2B JRE, Bty devigag into
fect. mAN nt _10 infornation into the nmenory

t%%v&(g P@n@g%%EéB?BGE‘EW&tM%e for reproducing the
recordy,data, recorded,in.the data area.on the basis , of
(b adri: ShAFERERt Phr DR rniheroRt oPSIPHHO RS Ak y2lso
dzlvi ce I'}I'he abovedobl ect of tage pr.esent invention caop
4GB18TEY b chitepEadBging prRarat Gt it reprodramenrecord data
instructions for tangibly .15 enbodying a programof .
rPH%’E‘{%ﬁth’oﬁgee@(O'%‘lﬁ ﬁ%“'%?‘lawé’é‘fﬁiﬁ%?"'ﬁ%e mifeeTdree medium
go uter function, as the above described recording, ,
0 ﬁggrpd%%n@fm{"ﬁ@twnest tTOFAENGLBE aunMERLEE RFovided with: a
various aspects). The above object of the present
ngmenyi cleviesr e frsbo raadiciy edevichy far seemgmg:obﬂpmt defect
program of instructions for tangibly 20 enbodying a
manggemmeot | nforucttions weeeededbl o bythe céeppmaryo defect
make the conputer function as the above descri bed
maapmgrinentg am@paratusstofringe threeseead i mMedfact omanagement
_(including its various aspects). The above object_ of
infleenmtdgnnintiontleatmemorandbeics; sand ax hiepredubyng dawiee for
conput er program product in a _25 conputer-readabl e )
refecidnaingrthamgeond detbopgionded v bhe alntef area on the basis
i nstructions executable by a conputer to nake the .
ok b dede ctynm ma gau@ B Dsformmidonortoged indghe memory device.

above-descri bed recordi ng_apparatus of the present
The above object of the present invemtion 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).
The above object of the present invention can be also
achieved by a second computer program of instructions for tangibljr
embodying a program of instructions executable by a computer fo
make the computer function as the above described reproducing
apparatus of the present invention (including its various aspects).
The above object of the present invention can be also
achieved by a first computer program product in a
computer-readable medium for tangibly embodying a program of

instructions executable by a computer to make the computer
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invention (including its various aspects). The above

obj ect of the present invention can be al so chi eved
by a second conputer programproduct ina 5 ?1 AU% 2[][]6
conput er - r eadabl e nedi um for t angi bl y enbodying a

program of instructions executable by a conputer to

make the conputer function as the above-descri bed
eproduci ng apparatus of, the present inventio
R gt EBONP! DEae e G el RE bpuprgiis O he presen
first. or,second conputer program.,product of 10 the
I pﬂ\‘?i‘ﬁ@’il%}"stY@“P%@ls@ieﬁﬁs)appar atus or

reprogucin apparatus qf the present invention

doscr Lbéd e ehitcheobn bl saeseieh atnwegitjon eganl yoe also
by | oadi ng the conputer program product from a )
aﬁéé‘%)‘f%ﬂ ngb¥redRumseepndt ocpmputes cowpgram progdaet in  a
product, such as a ROM a CD-ROM a DvVD-ROM a hard
comgrrior nesalablgemedivm tfoe tangdrlpuesrhodyringy a program of
downl oadi ng the conputer program product, which nmay
ipeiractioms esxeganteble nby tzheccaonppbter twi maske the computer
communi cation device. Mre specifically, the first or
fercidnd cenpilteer aboverdaser ibedd uctp vody civeg pappiadetusi b the
conmput er readabl e codes (or conputer readable
presamEnts)e rttoo mékeclukdén g atpubeiotsoadpentt).on as the 20
recordi ng apparatus or reproduci ng apparatus of the

pr esehtcoridinertpi the dast rorbsxtcabbvem pltter ghogeanbjpectiuct of
of the present invention can be also achieved by a

thecpreiong mavbadicof, rtheondicogd irgc ot sedtmsoniro wdpgoducing
above described wite-once-type recordi ng nmedi um of

apper prasefth@ presyebtinventivhed s «adbed nd ovetdad be embodied
provided with: a first recording process of recording

rdlativiedy ared ddbt Sy bbadinethatcaney etsr prdgiaAU QDS from a
def ect - managenent -i nformati on generati ng process of

regondigg imgdorm for storing the computer program product, such
as a ROM, é 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 be provided with computer readable codes (or computer
readable commands) to make the computer to function as the
recording apparatus or reproducing apparatus of the present
invention described above.

The above object of the present invention can be also
achieved by a recording method of recording record data onto the
above described write-once-type recording medium of the present

invention, the recording method provided with' a first recording

process of recording the record data into the data area; a
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updating the defect nmanagenent information; a second

recording process of recording the defect mangg

i nformati on generated or updated in the defect@-’IBI}@?UT82006
managenent -information gene@ating 6 process, into the
tenporary defect managenent area; a finalize -comuand
process of giving a command for indicating to

inalize the recarding nedium and a third recording.
A B A S e b R e B TP BE 4 i daBEARaTe Of SensTiting or
i.nformatj.on generated or update in the .
laﬁi%&%gnﬁ%ggﬁﬁgﬁ{ “PARGBRIS Hn 1BEHER Aty Brincesd rpepisling

the 10 definite defect pmanagenent area in case that
PERECID AMERGOF o118 itRE| datachgas agement; énfoymgatien generated
the finaljze -comuand process. The above object of the
0pr edfetachy ent i e cAefeet wamgamentuafompation generating
reproduci ng nmet hod of reproducing record data
preegasdediie t Héeabdempesayi beldfeet t enamagemens area; a
recording nmedium 15 of the present invention, the

fingdized cemmpmet hoecqusowif deivingt B cammendcfongndictieag to
of detecting whether or not the recording nedium is
fialalzadythti patdmidy mdédiush; rantli aglprdcesso@fingeadoddss of
the defect managenent information recorded in the

récydingrijpedééfect momaggermnt imfoea aionsgerdmageti g npddted
def ect managenment 20 information into the nenory

imekecéefent-cnanagbaterttinfordeitted ebidmaiting Rrocess, into the
write-once-type recording nediumis not finalized; a

de@adred defecdimgnpreasast eiretieani Bgsd hehAlefidet command for
managenment information recorded in the definite
indiet 2om gnienfigadiset isage@ vand thé dindlgzé tem head peicect.
managenent information into the nenory device in case
25 t e i 4boee debpattedft hhe tphresentt énoentiohypan be also
recording mediumis already finalized; and a
aatgpvedubyng pragpeskhichgr epetdouti ofy rdyerodwZidg Akz@@6data
record data recorded in the data area on the basis of
recbede@facthe above described write-once-type recording medium
of the present invention, the reproducing method provided with: a
detecting process of detecting whether or not the recording medium
is already finalized; a first reading process of reading the defect
management information recorded in the temporary defect
management area and storing the read defect management
information into the memory device in case that it is detected that

the write-once-type recording medium is not finalized; a second
reading process of madiﬂg the defect management information
recorded in the definite defect management area and storing the
read defect management information into the memory device in case
that it is detected that the write-once-type recording medium is

already finalized; and a reproducing process of reproducing the
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managenent information stored in the nenory device.
These functions and ot her advantages of the present

invention will be apparent fromthe follow n
descriptions of 5 embodi ment’s and exanpl es. g%r‘]i éUG 2006

Description of Dramngs FIG | is an explanatory

di agram showi ng an enbodi nent of a wite-once-type
I

recaondi;ng medi um of. t present invention;, 10 FIL.G, 2
1eSoRd A8k eearded, iondhengala s areg oBnibg hasis of the defect
recordi ng a ratys of the present invention, FIG 3
TERABBIU Ul 1A Qb SHFRIL B $B6 GRAMATIORR IRt of a
recor&i ng agf)arat_ us of the g}:rlesent invention; FIG 4

is a Bibser diawtimshemchgobheni pdvenbagpsem dhea pigpent
.recordi ng apparatus of the present invention; FIG 5
1ngentionocWildi ber sonpwem ingfrant othe hfdidwihgedesafiptions of
recordi ng apparatus of the present invention; FIG 6
epsbediphenis andgxamphewi ng a fifth enbodi nent of a
recordi ng apparatus of the present invention; 20 FIG

7 is a block diagram show ng a first enbodi nent of a
reproduci ng apparatus of the present invention; FIG 8

BirsefaDislsoxilp tihimgf Anashiogsng a second enbodi nent of a
reproduci ng apparatus of the present invention; FIG 9

i s ane@pliaisatar¢xpleagitany shawrag shoedagpie ahbédinZént of
write-once-type recordi ng nedium of the present
aiwyitatoroe- tyFpGre ddy dis gan edxphadBiles prosagt anvekinehng
the content of 10 2 1 AUG 2006 defect managenent
i nf orfBGI @is i bbeclexhagrem showihg hsfiast expbediaiémy of a
di agram showi ng one exanple of a
recording apparatus of the present invention;

FIG. 3 is a block diagram showing a second embodiment of a

recording apparatus of the present invention;

FIG. 4 is a block diagram showing a third embodiment of a

recording apparatus of the present invention;

FIG. 5 1s a block diagram showing a fourth embodiment of a
recording apparatus of the present invention;

FIG. 6 is a block diagram. showing a fifth embodiment of a
recording apparatus of the present invention;

FIG. 7 is a block diagram showing a first embodiment of a
reproducing apparatus of the present invention;

FIG. 8 is a block diagram showing a second embodiment of a
reproducing apparatus of the present invention;

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

FIG. 10 is an explanatory diagram showing the content of
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defect list in the exanple; FIG 12 is an explanatory
di agram showi ng one exanple of 5 the reco%,lc n{&en

of a tenporary defect managepent area in t M%B
FIG 13 is an explanatory di g@ram showi ng one exanpl e

of the record content of a definite defect managenent
area in the exanple; 10 FIG 14 is a bl ock diagram

' e Is produci n apparatus, which is

B AhifabGhehR R P B b R BiRe: ng

appar es, of the esent ipvention'" FIG 15 is a

bl ock* rl’lfsagf%ﬁ% Mo RK [qalbafcﬂrgcgl&rar@éa Shoprag ¢re srdinpgle of a
reproduci.ng,apparatus in the exanple; 15 FIG 16 is a
d@&@@kﬂapéﬁﬂgﬁﬁ§ﬁﬁﬂpﬁﬁ a backend of the recording /

reproduci ng apparatus in the exanple; FIG 17 is a

fl owc%iﬁ% gﬁhdwaﬂg explamatpay diagramy sbesnag ene gxample of
recording / reproducing apparatus in the exanple; U
thp gecpgdi eontemtogk Hatergmrar Hodelsst anpoagemeaniuarey ia the
20 recording operation of the recording / reproducing
eéﬁﬁﬁﬂatus in the exanple; FIG 19 is a flowhart

showing a finalize operation of the recording /

r epr ollGi N appar axpdanatotse déagraine shewing 20né example of
flowchart show ng an operation on ejecting of the 25
theamodirdg contepr eduai dgfiapparddfest i manaegeexanp| ereaFifs the
21 is a flowhart showi ng a reproduction operation of
eddmpld; AUG 2006 the recording / reproducing apparatus

in the exanple; and

FIG. 14 is a block diagram showing a recording / reproducing
apparatus, which is an example of the recording and reproducing
apparatuses of the present invention;

FIG. 15 is a block diagram showing a disc drive of the
recording / reproducing apparatus in the example;

FIG. 16 is a block diagram showing a backend of the
recording / reproducing apparatus in the example;

FIG. 17 is a flowchart showing an initial setting operation of
the recording / reproducing apparatus in the example;

FIG. 18 is a flowchart showing operations including a
recording operation of the recording / reproducing apparatus in the
example;

FIG. 19 is a flowchart showing a finalize operation of the
recording / reproducing apparatus in the example;

FIG. 20 is a flowchart showing an operation on ejecting of the
recording / reproducing apparatus in the example;

FIG. 21 is a flowchart showing a reproduction operation of



10

15

20

FIG 22 is an explanatory diagram show ng anot her
exanple of the wite-once-type recordi ng nmedi um of

the present invention. 5 Best Mode for Carry2n1g g 05
the Invention The enbodi nentd of the present |nvent| IQ 0
will be explained wth reference to the draw ngs

herei nafter. (Enbodi nent of Recording Medium An

enbodi nent of the recording nediumof the present 10
thawenordimgd kepbedesipigaaprear atinshiny he eaaewleo ange

draw ngs. lIncidentally, the draw ngs used for the

expl afbGi @2 of amhexpnbudiryediagram tshowingsenether example
i nvention enbody constitutional elenents or the |ike
obfthe heritewaradi- typ ereekamiingenedtaimgobilpmpaesent trvention.
reproduci ng apparatus of the present invention only

for the 15 purpose of explaining technical ideas

t hereof. The shape, size, position, connection

Begt MbOO I ICardhshn  [Meud tie IaleMdidrous constitutional
elements or the Iike are not limted to the draw ngs.

FIG he f@%oahﬁeﬁ% Wt $HE pobs8at AnQbntidhowiHl beret$lained
be recorded or already recorded on a disc-shaped

w'iﬁ?%fléﬂ%&hc tHe 319am§§s‘f«ééh:6!héﬁ:e@n enbodi ment of the
recordi ng nmedi um of the present invention. The left

(Eh%%d%e'ﬂt%fﬁeb@r&ﬁ% Ma@gnni rcunf erential side of
t he di sc-shaped recordi ng nedi um 10. The recordi ng

medi y 1@y 15 dBinth € -t abed reesPd g ImBEdimMof Theh A®sent
an optical disc, a magnetic disc, a magneto optical

nﬂ}es.tﬁl n‘i’avll]?5b@ dé)%ilﬁﬁﬁédcvfﬁﬁorﬁf@ﬂexgdescto TPRe drawings.

recor ng medium 10 is a wite-once- type recordlng

BHAATRAT iy s 51109, el oIS o
eABGihERE dIdH9 t1eH Shresent invention embody constitutional
elements or the like of the recording medium, recording apparatus
or reproducing apparatus of the present invention only for the
purpose of explaining technical ideas thereof. The shape, size,
position, connection relationship, and the like of wvarious
constitutional elements or the like are not limited to the drawings.

FIG. 1 shows the structure of data or information to be
recorded or already recorded on a disc-shaped recording medium 10,
which is an embodiment of the recording medium of the present
invention. The left side of FIG. 1 is the inner circumferential side
of the disc-shaped recording medium 10.

The recording medium 10 is a disc-shaped recording medium,
such as an optical disc, a magnetic disc, a magneto optical disc, and

a dielectric recording disc. The recording medium 10 is a

write-once-type recording medium which allows the recording of
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As shown in FIG 1, the recording nmedium 10 is
provided wth: a data area IL a control information
recording area 12; a 5 definite defect ag[gg?
area 13 placed in the contrdf informati on@?ecor |2906
area 12-1 and a tenporary defect managenent area 14.

It is also provided with another control information
recarding area (which is, not .jllustrated) .on the outer,,
{R R AR 1T hEE di 8RCR HOSILOR: o 8a 1 1ITIRD 0BG NEfoRding

area 11 is intended to record or wite-once therein
d}3%e "record data". The control information recor di ng
area 12 iis intended to record or, wite-once therein |
the chhtshAWRFbkei dn e recending Imediwmel eisopapwided
and reading in the data area 11. Information or data
widli'ch flais cvwadddon tantrebdsdermgtions resardimzlereanl?; a
be classified into the record data and the control
defpBematetnet Thanagcorentaraehs Hat @laphedh lns Hae nlgentrol
~the object of reproduction or execution, e.g. inmage
informatmrdrecastiag axea 18anad actemporaryddefectamanagement
conmputer program or the like. On the other hand, the
aweantldbl| ilnf ov nalisboprogided owrtdt | mmofler contrd! lihformhéion
recording 20 and reading in the data area 11, e.g.
recofdinmt i meaf or(winghcatisngnbbe ildusniabedr and tilpe obuter
the recording medium 10; information for managing the
ciedlthés® miial sidler 6€ Ol ddahaivelanfDr mation for
controlling the recording and readi ng operations of a
dri v@happatataiea 01 ishgitehtk@. tol ecdl oF dveide &orgjed théeein
control information cannot be always 26 clearly
thel &ssiokdedata’. acTiedapaeroli imforheaiont esdoridingeaftea 12 is
However, the control information is mainly used
intindod ty feeord her opéteabhon thardin tABR2G06! infortmationf for
the drive apparatus, while the record data is mainly
contitollinghth @ bg emtding awd aedidinge indheedaiangramdli s
mainly used in a data
Information or data which is recorded on the recording

medium 10 can be classified into the record data and the control
information. The record data is data which is mainly the iject of
reproduction or execution, e.g. image data; audio data; text data;
contents data; a computer program; or the like. On the other hand,
the control information is information for controlling the recording
and reading in the data area 11, e.g. information for indicating the

attribute and type of the recording medium 10; information for

~managing the address of the record data; information for controlling

the recording and reading operations of a drive apparatus; or the
like. The record data and the control information cannot be always
clearly classified in accordance with the content thereof. However,

the control information is mainly used directly for the operation
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reproducti on operation or in a program execution
operation by a backend or a host conputer. |

response to such a difference of 5 their propgrii,&bj@)rzo[]ﬁ
the Iike, the record data is'?ecorded in the data

area 11 and the control information is recorded in the

control information recorpli ng area 12: The definite
tET bl EOR T aT0, 28 I Bt e WL1E e Henc: f8tns dhailycpnly

nagenent,.area 13 is i,ntended to yecord.therein the

tggf leeg%n%&ﬁ% & Andr Eeadgre gmnd de @éﬁ%ﬂfaﬂ’é&gﬂ@ a data
Theg\ée@or ary def.ect managenent area 14 is placed .
IBRTQRRFLIORLBPEBRLPB| OF n%ﬁrﬂmgﬁame@&eéllﬁl@napﬁﬁr{%@o&n&y a
thg data area 11. The ten‘&or ary defect managenent
backgndqor s2 | kesdngemnuters danpesnangey te cxrhl a Kdkerance of
the defect managenent information of the data area
their pPhepekifies orndradidiesrithe néamdatdatm issregoeded dn the data
defect ("1 managenent. The defect managenent is as

ateh| dhsandhdhet kendroli snfortebtion, isucécasledcnat ¢hesgontrol
dusts, or deterioration, in or on the 20 recording
imfedtimehidf, rechedirerarea d@.a is recorded into a position
away fromthe position of the defect. At the sane

ti me, Thoedefnored dedadtamandbgemengi msdd M3 écandbdded in the
al ready recorded at the position of the defect is
coebol dédfonhatidre spevrelingeaaxwa t 8. r ecThdi ndefimitieunlefect
10. Moreover, the follow ng operations are al so
mepardgemient asraea padBt 125imferidesl dief estcomdnabeneimt : then defect
operation of recognizing the position of a defect’
mizpageneen O dufirnga tine ofeidar dattatzeneldor ded on the 14 2

1 AUG 2006 recording nedium 10; and an operation of

r eadiTige tenpdheysheicet nassagthentesad1dalsaplagedebetween
originally recorded or already recorded at
the contrel information recording area 12 and the data area 11.

The temporary defect management area 14 is intended to

temporarily record therein the defect management information of

the data area 11.

The defect management information is used for the defect
management. The defect management is as follows. When there
i1s a defect, such as scratches, dusts, or deterioration, in or on the
recording medium 10, the record data is recorded into a position
away from the position of the defect. At the same time, the record
data to be originally recorded or already recorded at the position of
the defect is recorded into the spare area on the recording medium
10. Moreover, the following operations are also performed as a part
of the defect management: an operation of recognizing the position

of a defect upon reproducing the record data recorded on the
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the position of the defect. A defect list is used for
the defect nmanagenent. On the 5 defect list, there

are recorded address information for indicafifg
position of a defect on the t&cor di ng nedi ug] a%y@ 2006

address information for indicating a position in the
spare area at which the data to be originally

recorded or .al ready recorded at the position of the
IRPRANSE Rhafubn Y sl A Sgelation Al WaatiRs fpwm the spare
made,,or 10 update en the cord data is. recorded
Sttt acratd (Gnhgo e arigmadly, Sogrdason abioady, Hgorded at

reover, a_defect changes or increases as the

eetian pbdhaefoct.s continuously used. For

exanple, fingerprints are often left on a recording
sur f ade dafeeindistt pe wead diort ke r defocti mguasdimeniio. On the
Thus, the defect list is made 15 or updated at each
dedpelr tighi theusf areeecatdegl addtess inforothicomdoniindicating the
respect to the recordi ng nedium 10. Such a defect |ist
piositipg| ufede idefette oef dbe nearagdimnt niediommpt And. #ddress
shown in FIG 1, there are the tenporary defect
inforagztiont foar balitdtargdat hesitiel m tthedsfaet anemagewhith the
area 13 on 20 the recording nedium 10. These two

ddés dot bermragieredly raceak:doe dothdynteensided ta tlac oobdition of
t he defect managenent information. However, these two
thef defectraimgdt@ntatavelys racergechvi Gk fdmfetthdist iownade or
di fferent purposes, and their physical structures are
ugdidbted emthed r e eaedordt hata 25 Teeotdedosaty tled eeécording
managenent area 14 is intended to tenporarily record

nicdibudef B¢t (engnagaire verififinp)mt Mordovied, ix defost thadkes or
AUG 2006 exanpl e, the tenporary defect nmanagenent area
irlcdensesises the reemalidgt haydium t he idet@etinm@naleesdd. For
information until the
example, fingerprints are often left on a recording surface during
the use of the recording medium 10. Thus, the defect list is made
or updated at each opportunity of recording and/or reproducing with
respect to the recording medium 10. Such a defect list is included
in the defect management information.

As shown in FIG. 1, there are the temporary defect
management area 14 and the definite defect management area 13 on
the recording medium 10. These two defect management areas are
both intended to record the defect management information.

However, these two defect management areas are provided for their

own different purposes, and their physical structures are different

from each other.

The temporary defect management area 14 1s intended to

temporarily record the defect management information into it. Foxr
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recording medium 10 is finalized. Specifically, if the
defect nmanagenent information i s nade upon

initializing or formatting t 5 recording di 1
t he def ect managenent informﬁa] ion is recor%rgdwpo?agﬁ

the tenporary defect managenent area 14. If the
def ect managenent information is updated upon

R BT P SERES 81, SMESELSRTPRRSIE Ll woet o

S R R R
. 1 Thi s. . ' \ e

PSR TiGR, o [0 BRRPC, | SARALIER! de e, e

to_ the nynber of .the.updating of. t.he.defect .
TERABEMERE FHPBRAEINOI Tk UPOT BRI Selfgragtting the
times. This is based aon the fact that the 15 updated :
PR aRagR Nt 1Pnf Do edhe AP AR asn 69 i farpaptign is
t he positi on because the recording nedium10 is
r@\ﬁ?‘i@%gﬁ%@t%tia@&&r@?ﬁgd tumangseanent | e 14. If' the
recording only once at each position. For exanple,
defeett enpoagepadyf doformatipenest updatadiapen | seqperding the
enough to record therein the defect managenent 20
reerrdr dataotbevdefecomanageneyg indoporadign defresorded in the
managenent area 14 is placed between the control
t¢mporaxy idefe¢tomandigegnemeardaa lahd the data area 11. As
descri bed above, the tenporary defect nanagenent area
14 i sThecteanpordry dafeps. nTinagémenhiarear d4 s adéavgegdarea
to be placed in the 25 control information recording .
thaedhe defindte defeeio neppngementearemd 3.t hEhpopnglose is to
information recording area 12. In this enbodi nent, 16
reeordpum lzgebity dvefect menagemmndcosfoamation exespending to
control information recording area 12 to reserve or
thengmmabehoft Hip spadafingfafcthe defect management information

when it is updated several times. This is based on the fact that the
updated defect management information cannot be overwritten at
the same position because the recording medium 10 15 a
write-once-type recording medium, which allows recording only once
at each position. TFor example, the temporary defect management
area 14 is large enough to record therein the defect management
information twice or more.

The temporary defect management avea 14 is placed between
the control information recording area 12 and the data area 11. As
described above, the temporary defect management area 14 is
relatively largé. Thus if this area is desired to be placed in the
control information recording area 12, there is no choice to extend

the control information recording area 12. In this embodiment,
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managenent area 14 because the tenporary defect
managenent area 14 is placed out of the control

information recording area 12. 5 Moreover, iffpr '
recorded in the tenporary defléct rmanagenent Qar e’gﬁ'@l%%

is the defect managenent information, and this is not
the record data but the control information in view of
jts properties. Therefore, it is not preferahle to :
PREHETHatt dipdisPesaRtEc o merigaflorbeacentiol | infppmation
data _area 11 which is intended to 10 record the
recoding dared . 18n tona'espbyai PEntense tefpdeamposaredefect
managenent area 14 is placed out of t-he data area 11,
management iareapddsibwicause aliei termpohaxn defpcef moasigement
situation. By placing the tenporary defect nanagenent
are@a 144is piacezeout hef the toomtrohfiioforat ataon recordimg area 12.
area 12 and the data area 15 11 as descri bed above,
Mbeecdenpor anfordesson nmaeagededt dneathd caempomrphgcedefect
on the recording nmedium 10 wi t hout extending the
mantgeindif areat ldnis eher defeptanesndgemadt wirtfoonitation, and
placing it in the data area 11. This allows the
thogpatadi fhd ye bmidviata bhe the cbataricafbypaticc i diieg of its
medi um 10 and a general rewitable-type 20 recording
pregeritics On T e g rithdnchott peeféehbld te glelcecthe temporary
managenent area 13 is intended to definitely recor
delfectdefatigsmengawrentl1d mh ghwadson arbatld whickdk intended to
exanpl e, when the recording nmedium 10 is finalized, so
rbbgitd the ‘detesd darpager®ihd Bhdmhidit, Whel tdifpbfary defect
| onger updated 25 and the content of the def ec?
mMBARSENRRAL 47801 A8 SMiced o GETHNATa th8adef | 8b tBat it is
def ect managenent area 13 is used to 17 2 1 AUG 2006

pbe&ivNg tbhergisuidieadal eke fARABISC BBRatig or mati on. The
definite defect nanagenment area 13 is a narrower area

By placing the temporary defect management area 14
between the control information recording area 12 and the data area
11 as described above, the temporary defect management area 14
can be placed on the recording medium 10 without extending the
control information recording area 12 and without placing it in the
data area 11. This allows the compatibility between the
write-once-type recording medium 10 and a general rewritable-type
recording medium.

On the other hand, the definite defect management area 13 is
intended to definitely record the defect management information
into it. For example, when the recording medinm 10 is finalized, so
that the defect management information will be no longer updated
and the content of the defect management information is

determined, the definite defect management area 13 is used to
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than the tenporary defect managenent area 14. This is
because all it needs is that at | east one defect
managenent information 5 who content is @efe [?

or fixed can be recorded in the area. Thegdef%m EEUUG
def ect managenent area 13 is placed in the control
information recording area 12. Mst rewitable-type

recordj ng .redi a neral ly spread. have such a structure
teBSAT LhEreiRot e (ST e e b O TSN Tn't ho
contr infarnatio 0 recordi ng, area. feover, nost
rew i ﬁ%‘ﬁl @ev&%wee rdég%? F"f?gm?‘&‘%mﬁntvﬁ% l%pﬁ apgarrower area
gevel oped from no n wll predictably have Tsu_ch,a
thep,therte mperaiheeferte e nagrIgeRE el d4- i sl ipisadedacquse
the control information recording area. One of the )
albatoreeds iasthat |afndeasoonec daiptic menasemeadt information
managenent information to be recorded in the 15 defect
whosegranisntdealetsaringd awofikpd eaanbegecprdest mttherayas.
view of its properties and is mainly used direct Idy_
for tHeeogdefiaiiormefent rmoanagemert drdere 1@pparplaged in the
Thus it is reasonable and efficient to record it with
cattrel dofdmehtionf oremridingi mrebe Tant r Mosinf rewmittable-type
recordi ng area. Another reason is as follows. For
recoadih e, medis hge 2Ordbp espafead hewei tabheat sipactecoridiatgthe
medi um even if the defect managenent information is
defedat @danagymientesreiat iss pdaocedh iho theveowtrile idfermation
updat ed defect managenent information at the sane
rasdingnaian.t hdloefoset, masigamsntitabkatypdhuecordimsg media
enough to ensure the relatively narrow def ect
whaslageilbite decalaiedftain abw2bnl wadlt poedicsah lyohatvieesuch a
def ect managenent information can be recorded, and it
stiractunrethas ahye tloferttmndageeemntreh isndlmcedt immthe control
recording 18 2 1 AUG 2006 area. In the enbodi nent,
inffoemadivn sécardingeassa.t hBneobf shehremsogener aé follows. For
rewitabl e-type recording nmediumis adopted by placing
eddrgple, the defect management information to be recorded in the

defect management area belongs to the control information in view
of its properties and is mainly used directly for the operation control
of the drive apparatus. Thus it is reasonable and efficient to record
it with other control information in the control information
recording area. Another reason is as follows. For example, in the
case of a rewritable-type recording medium, even if the defect
management information is updated many times, it is enough to
overwrite the updated defect management information at the same
position in the defect management arvea. Thus it is enough to
ensure the relatively narrow defect management area at which at
least one set of the defect management information can be recorded,

and it is unnecessary to extend the control information recording
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definite defect managenent area 13 in the control
information recording area 12. This allows the

conpatibility between the 5 yyite-once-type] rA?@
medi um 10 and a gener al revvrﬁabl e-type recordi nggﬂ%
medi um Now, one exanple of a nethod of using the

tenporary defect nmanagenent area 14 and the definite

%ectxmmgsmcpﬁi&ﬁ 184 Sarfit péﬁhf&%glrg g&%&%@g‘% uch a

en a user rnserts or 'l oads edrecor m _
Shseh S QSRR AP0 AL AR0RE Yl the
PR, Aofesh o a8 mard " eheh G205 T8, S8, Palrth, futormation

recoy.di ng nedi,um 10Q, At at time, the record data is
roeRvdingd a1PA ddeh &%e@égweﬂw oRRPaiEhty between the
inPerfection in recording,is 15 detected by verifying,
Witq gneQttyRat earorHang tRedms1Q and dcgeneraheewritable type
recording position. On the basis of this estimtion,

I@Wdc%géﬁ?dmmnagenent information (the defect list)
is made or updated. Then, after a series of operation
of redowdiong exammeotidaoaebhed afndsig the temunrasy defect

updat ed defect managenent information is recorded by i
mayageonept orainkd apshtle definite dafect erpmagampertfgen 13 is
managenent area 14 on the recordi ng medi um 10. The )
exiplainedrsnesifeallyhe Whesr diwgpminisanis 19r leads sheejesording
it fromthe recording apparatus many tinmes, which
mgdivns 1PHatoregeeel diggorppard s andcefiad telapaonshinghin order
recordi ng medi um 10. 25 Wiile the user does that many
ta rexegd fhe Smrerdates” owtw the re¢ordiagt medeadmohdpthdeecord
recordi ng medium 10. Thus, at each opportunity 19 .2 1
d MG L200® rdedrlee hdimegorfing epprdathas anbmtbe tdeda area 11 on
recordi ng medi um 10, the recording apparatus detects
the defardingxhetdiwg 8. t B¢ thatatimeathe record data is verified
in each predetermined block. When imperfection in recording is
detected by verifying, it is estimated that there is a defect at the
recording position. Omn the basis of this estimation, the defect
management information (the defect list) is made or updated. Then,
after a series of operation of recording the record data is ended, the
made or updated defect management information is recorded by the

recording apparatus into the temporary defect management area 14

on the recording medium 10.

The user can insert the recording medium 10 info or eject it
from the recording apparatus many times, which allows the
recording of various record data on the recording medium 10.
While the user does that many times, in some cases, new dirt is

attached onto the recording medium 10. Thus, at each opportunity
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updat es the defect managenent information, and records
the updated defect nmanagenent information into the

tenporary defect 5 managenent,.area 14. At | SAL] -
porary gerrent DAL= 005

because the recording nmedium ™10 is wite-
(i.e. not rewitable), it cannot overwite
i nformati on. Thus, the updated defect managenent

| pfor jon i recofded intq ap unrecor,ded area ne '
of TRAPLPEE P rRESTLFhrq Jlpdind iediing stk 10, the
Infor,mation in.,the.t orary defect. 10 nanagengnt area

P TR ST AR ET R de o it e cengAba gied 11,
14.is large engugh to record the defect managenent
FitbFome o debaitnmRnnsetiant, Fargvkiama faf tocords the
sequence, .in an unrecorded area.. Wen fully recordin
{ndata M@%W%@%@nﬁeléﬂépamﬁéwrwnﬁ%&hi@nﬁqmporﬁlév Uefect
user finalizes the recording medium 10. For exanple,
BBORGEE ¢ He 2¥ & i ngt dipartamgs beggugerihrcrpentdspg medium
finalizing, the user operates the recordi ng apparatus

b 1§ nEritzeongestypecHrel mptmesivaitable) pyitt f@nmotalovegwrite
.operation of the recording _apparatus, the newest o
1&2@@@ﬁtwahag’8h’éﬁt thafup dakdddefect: magagement 2nfoymation is
plurality of new and ol d defect managenent information
reeevierddinton amheanxeroedady adef enextaimagdree rear ed tde last
on the recording nedium 10. This information is
reeovdatbdlafato mheadefiant énfiefreationnimaeneemporeayldefect
on the recording nmedium 10. After that, the user
magegesientie 4yaml ilded foecoeximpleredi Ulhe 25teiporany adefect
reproduci ng apparatus for a general rewitabl e-type
mapageineg tmeatieam ld risprledgee ¢xeuglcdod xhdoadr edor dddfect
on the 20 2 1 AUG 2006 recording nmedium 10. At that
mapegemigat nnfewdationgseppaldimes imeadow he dokéled sequence
~managenent information recorded in the definite
in an unrecorded area.

When fully recording the record data on the recording
medinum 10, the user finalizes the recording medium 10. For
example, because the recording apparatus has a function of
finalizing, the user operates the recording apparatus to finalize the
recording medium 10. By the finalize operation of the recording
apparatus, the newest defect management information is read out of
a plurality of new and old defect management information recorded
in the temporary defect management area 14 on the recording
medium 10. This information is recorded into the definite defect
management area 13 on the recording medium 10.

After that, the user inserts the finalized recording medium
10 into a reproducing apparatus for a general rewritable-type

recording medium to reproduce the record data recorded on the
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def ect managenent area 13 on the recording nedi um 10,
and reads and reproduces the record data recorded in

the data area 11 on the 5 regé)nradi ng nedi um ]}g mﬂ«yﬁqzoﬂﬁ
I nf'or nat :

referring to the read defect nagenent
Thi s reproduci ng apparatus is for a general
rewitabl e-type recording nedium not specially

G0 RHIMIC A 45 PRAE.GEP, SRECHMIAITE, o Rratus
i bil i ith I i.t abl e-t 10 ..

FR0T bR el e BaBe B0 PrichSio8 1 e nRE, i be definite
e U R R PR
R TERESH Lo FapIEceyfbe Atectra g g LG bt hioed the
above, accor.di ngi to the recording medium 10 15 the

re8 pedanat d Onwhilseraforrimmio theireag defarthnanegament
the <control information recording area 12 and the

igfaranatiea. 11, Tust heeprodiieingc rp anptisdi ism for can general
ensure the conpatibility with a general

rewiiakd bt typrey pecobiogdinedivan umtalsphowadly tdesigned for the
recording nmedium10 is wite - once-type. Therefore,

vihie pacertypeatreacemiiogdes diononl3.heThecvectindgngediedinao 10,
can be accurately reproduced by the reproducing

hapreaieat ubasothe gemgratiibiletyr i wath eat \gemeretorewnipable-type
medi um or the |ike. (Various Aspects in the enbodi nment

re¢ordaner digriuvkedi armdederiliesl raleovali ng hedt ubhd ordaerd data
FIG 1, the tenporary defect 25 nmanagenent area 14 is

regarded betibeenectmlingnapphratnfopfdhieopresesdoetibogioresd on
12 placed on the inner circunferential side of the 21

tlee 1 recier@os mediomili nk) nedi uneclOadely t repoedaced edy the
11. However, if there is the <control information

refepohdiing appexradnstioe thetwwaitabletypenecatdisigdmedium.

As described above, according to the recording medium 10,
the temporary defect management area 14 is placed between the
control information recording area 12 and the data area 11, so that
the recording medium 10 can ensure the compatibility with a
general rewritable-type recording medium although the recording
medium 10 is write-once-type. Therefore, the record data recorded
on the recording medium 10 can be accurately reproduced by the
reproducing apparatus for a general rewritable-type recording
medium or the like.

(Various Aspects in the embodiment of Recording Medium)

On the recording medium 10 in FIG. 1, the temporary defect

management area 14 is placed between the control information

recording area 12 placed on the inner circumferential side of the
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of the recording nmedium the tenporary defect
managenent area may be pl aced between the control

i nformati on recording area 5 £I aced on the_opter
circunferential side of the $ecording nedidn AbG G

. data area. Myreover, if there are the control

i nformation recording areas on the both inner and

outer, circunferential, sides, of the data area t he .
TeEOHME a0 aNdithe TateBEsaryl. ddierevRBrddiRRLS the
area 10 may be placed between the control informati onl ,
coasbnldinfgrarataon plegerdingnarer onhle oditer gincawpiprestial side
side and the data area, and a second tenporary defect
ofethgavenrdiareanadinme thieateh nssangedelachemenagesient area
i nformati on recording area placed on the outer )

iy chef placrd abetween ablte t bentialainformation recording area
Furthernore, if the recording mediumis a two-| ayer

pdaca] dnt thiesopossiditeun fepnévildeidmefotha yecarding ynedium
tenporary defect nmanagenent areas for each |ayer.
ahnctinednbh lageat he definite defect nmanagenment area may

be placed not only in the control infornation

r ecorMiorgoaegafphereirenthe? Bot by li indermativaurd cordnh g areas
side of the recording nmedium but also in the control

onnfloy Mathomnacandi ngtar edrcplrafdndinlt hidlegupthe data area
circunferential side of the recording nedi um

oYheOM&Ior difg thediwase ffst hempoeakpViefodl Sieundderhént area
possible to provide one or a plurality of definite

o6l 65d phitadeRidwaeathd ador@aeh {refematidn Epedording area
tenporary defect nanagenent area is preferably |arge

pRedgbnt the deaed theuddbechtiabnddenend ihyf damatamyr,aand a
plurality of 22 2 1 AUG 2006 tinmes in a rowin an

seHDIRE 96 BRbratgade et dagabighatbebarea milr bovisiacedf bétweeen
def ect nmanagenent information with the sane
the control information recording area placed on the outer
circumferential side and the data area.
Furthermore, if the recording medium is a two-layer disc, it
is possible to provide one or a plurality of temporary defect

management areas for each layer.

Incidentally, the definite defect management area may be
placed not only in the control information recording area placed on
the inner circumferential side of the recording medium, but also in
the control information recording area placed on the outer
circumferential side of the recorciing medium. Moreover, in the
case of the two-layer disc, it is possible to provide one or a plurality
of definite defect management areas for each layer.

Each temporary defect management area is preferably large

enough to record the defect management information a plurality of
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content can be recorded a plurality of tines (e.qg.
twice) redundantly in arowin an unrecohfed area in
the tenporary defect nanagenggt 5 area, it ﬂs[HdébQ@pg
to increase the recordi ng robustness or certainty o

t he defect managenent information. In order to realize
this, the tenporary defect managenent area is

Rhefer abl % k0 igNAMIhyhPecdrde@ tatde def €dlscribed above.
managenent information a plurality of ‘tines in a row

More6Gaents Etye)édiceg?gi? r{gﬁﬁgg@ﬁﬁﬁ ?ﬁ%ﬁ'éll%?irogl{:iv&ﬁh the same

enbodi nént” of Re arat us)

etk B vofrebhfad £ ao;éﬂinﬂéxg;t‘i‘rpﬁﬁéé‘% é%iss tt{@ﬁge)}???@ﬁﬂ Hantly

I'nvention w il "be ex

- ' ' f th

b oo B 0 SREA S Bl W R omont

Ar8 1 ¥ OBy RS dir b TG e PP GhQ T (RE Cainty

Bab% et She P Eeuant RIOE PRt P Ra Bh ARaRT 9 Tadiseythis, the

therein the . record data-, (ii).a co tr%él i nf ormati on
AN h

temmarRgdafest management Hued is R Argerenough to
dat a. 20

controlli the recording and reading ip the ]
rgp@g{i’[ ti‘ﬁe‘?%f&ﬁf l%?n?ﬁ?%‘leﬁ'gt Wgﬂr?l@éﬂ?lﬂianﬁﬂéi"glétﬁ REtyaeRgn 2
a definite .defect managenent .area to record therein

Twr cECHBRA e 2N RBFeRAriEA e he data area” and

jii) a tenporary defect nagenent area to
d‘%@rﬂ&b? W@@E@%&lq% 1% ADRRYaEREEt  managenent

informatign of the data area, the tenporary defect 2
manag nglra*r'es Hgantacdd thet weeprdime camaiRtus of the
information  recording area and.the a area. For ,

PEgsan el,n"teﬁlélcrlbcﬁfrlﬂi ﬂl_f} explainadic 2@3& dpoprhewssthe first
is intended to record the "record data" onto the .
ephoddmeadcof Hegl rpeeishiagngp pata iwh abthe present invention. A

recording apparatus 20 in FIG. 2 is a recording apparatus for
recording record data onto a write-once-type recording medium
which allows the recording of the record data only once at each
position, provided with: (i) a data area to record therein the record
data; (ii) a control information recording area to record therein
information for controlling the recording and 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; and (iii) a temporary defect
management area to temporarily record therein the defect
management information of the data area, the temporary defect
management area being placed between the control information

recording area and the data area. For example, the recording
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As shown in FIG 2, the recording apparatus 20 is
provided wth: a first recording device 21; a nenory

device 22; a second 5 recorgling device 23)93 1a

third recordi ng device 24. e first recortz Jg%ﬂéei gQUS
21 records the record data into the data area. If the
recording nediumis an optical disc, the first

apBe8A8LET20°H C62RaRAN (8o EEAld 200 oA PPALGR! onto the

p, a con for contr
ickup, and fhe like. Ingidentally, if the 10
AP E S e FERATL G PO eal Ot ype, ¢ he opti cal
pi ckup i r ef er alyl used as a.device for ditectl .
P e or R R EE o 10 r Eaf HOBMIE PREATABRS AL g Provided
Tedi um,. However,. .if the recgqrding nediumis other
Wilibe &, fw&hr%\%or#a@ﬁe{lwcenégne% o’%Sthré’alrE,eVéﬁ‘a gf’t #psecond
of uysing the change of ,a dielectri¢ constant, it is
l'eﬁ@gﬁmgélq‘fé%gé’ ang*i %Wgﬁ?d gepreHng device dthe, or the
like, which is appropriate for the type of the .
r ecor Bhadineddiegat dime daEHs ¢ 1d@sreds égeswloé'é dafa Byt the
t he defect_managenent informtigon. The nenpry devjce .
dgia axeshe Heshe zeasonging muediymons ameoptiral dige, the first
exanpl e. 20 The second recordi ng device 23 records the
regerdmg dexicsy8iemm bafreakigedosy smopricahpickupeawoptroller
device 22, into the tenporary defect management area.
forfeantteotlengridiengp tieal pickep aandoptd tikle. dilaxidensally, if the
second recording device 23 can be realized by an
reoprdioed npédikuomp is ancopticalitypef bhe opniqad|dickypt isepreferably
optical pickup, and 25 the like. The third recording
usbel s e e viex foxidirdvslyiekoer dimgndgtmentindarmatiowento the
2006 information stored in the nenn2¥ device 22, into
rechediosf | medéunef edlowereemagtighe aeeerding thediwwonsl pigher

mediumis an optical disc, the )
types, such as magnetic, magneto optical, and a type of using the

change of a dielectric constant, it is possible to use a pickup, a head,
a probe, or the like, which is appropriate for the type of the
recording medium.

The memory device 22 stores therein the defect management

information. The memory device 22 can be realized by a memory or

the like, for example.

The second recording device 23 records the defect
management information stored in the memory device 22, into the
temporary defect management area. If the recording medium is an
optical dise, the second recording device 23 can be realized by an

optical pickup, a controller for controlling the optical pickup, and

the hke.

The third recording device 24 records the defect management



O

10

15

20

25

third recording device 24 can be realized by an
optical pickup, a controller for controlling the

optical pickup, and the like24 5 Incidental Iy fa _
plurality of sets of hardware, which consti2u1t éXUtthDUB

first, second, or third recording device, my be
provided individually, but usually, one set is

isforaghtiohostoesdnpl the inheindryederigh 22) iprtovihde dofiaite defect
opti cal pickup, one controller, and three software

risiaganent dterg tHetltonbeotdite ediasPesdHmepitidlih@ise, the
relative 10 recording devices. Hereinafter, the

tloher béonlial BeideeQ@ dhngharPaiatdts 13O i bbtidg ?ickup, a
expl ai ned. The first recording device 21 records the

cmmmrd@tracoﬂt@bniﬁg%%aﬁ ?};ﬁti&ﬂeﬁicﬂkﬁhﬁ, h& v he gi18nce- type

recordi ng nmedium | recordi ng "apparatus 20, when

e RS4RIl inf GO AL e D

MO SRR b b e G Sy BeBvided
ing A B WehBloy PR odtoda BREREY. ey gl 16 i
eI chErt RE: R oRBRD: BT ¥ ABSNanBri ey apdzshree
safBBrbithy oHRPORY e Sl BRI RonEhding Gactty retasive
re§fEe €xkG8nent 'Tnformation into the enporary.

AR Bt [ R A
] G5B, T APk 852 RRAA g rocond data
N TN SR N T R
reb 08 85haTR0RIUE nle 2haREL AL Sh3E e e il ISR AYion
including the defect list for indicating the position of a defect on the
write-once-type recording medium or the like is made or obtained
through the recording medium or other communication lines, the
memory device 22 stores therein this defect management
information. The second recording device 23 records the defect
management information stored in the memory device 22, into the
temporary defect management area on the recording medium.
There may be various choices of times the second recording device
23 records the defect management information into the temporary
defect management area. For example, conceivable choices are as

follows:! e.g., immediately after the recording medium is initialized

or formatted; immediately after one series of record data is recorded
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device 22, into the definite defect nmanagenent area on
the recording nedium There nmay be various choi ces of

times the third recording 5 vi ce 24 records) yh
def ect managenent i nformati oérzsei nto the defi 't1eg~UG 2005

def ect managenent area. For exanple, a conceivable
choice is when the recording nediumis finalized, or

ohf2 # 'ekFecoeréﬁg%E Ef%dio@gtHEeﬁi m L Ctﬂi]%(f rggtgrcﬁpx%e&évice
of the recording by the récording apparatus 20, as 1$
%0005 e e s f s E 8L ETe IPelBR R SubRE 1S memory

AR e R AT o

lacing kKt in the data area,, by placing the tenporary.
ol flEor TheGERAY b 28T DU EaN RO By die third Tecorling
information recording area and the data area. Thus, it
dggices s"selCBF'gSt bﬂ%ngﬁ &t FeaRBEPEES| AR %l‘%%'flﬂéeﬂnﬁ%ethe
\Aﬁite-o ce-type recording nediumand the .
deiinite Aatect yBEnagORenhgahedt unt o TAEAMMAe 3eceonepivable

recordi ng device 23 _of the recardjng apparatus_ 20 can
B w7

cheigp iy when dbearconding sretiun is & ontloe tiles

tenpqrary defect managenent area. Therefore, it is )
possilpl e seeerdingemedaupg whiddris thaajgaehof the tiegording
wWrite-once-type recording medi um while nmaintaining
byt Héecvegrudingl apypavatuedl,t ae wr the-wmseewtighethe recording
recordi ng nmedi um and the rewitabl e-type recording
magthmml OMesovkeed abwvies ithis passible tth tdeervecor énsgre the
medi um 10 descri bed above, the recordi ng nedi um
tempaitarys defrstobjanagahenheare2s wishontli exfemylingethe control
. recording apparatus 20, adopts a recording structure
infermatiopnretandingeareanendawlihayipplacoeridi ngthedlaha area,
by 26 2 1 AUG 2006 placing the definite defect
bymadagireenthearieampeoranye dajaek onaniageoremt i anear dedmdieng the

area. Then, the third recordi ng device 24 of o
control information recording area and the data area. Thus, it is

possible to ensure the compatibility between the write-once-type
recording medium and the rewritable-type recording medium.
Then, the second recording device 23 of the recording apparatus 20
can record the defect management information into this temporary
defect management area. Therefore, it is possible to realize the
defect management in the write-once-type recording medium while
maintaining the compatibility between the write-once-type
recording medium and the rewritable-type recording medium.
Moreover, as 1s the case with the recording medium 10
described above, the recording medium, which is the object of the
recording by the recording apparatus 20, adopts a recording

structure in common with the rewritable-type recording medium, by
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the recordi ng apparatus 20 can record the defect
managenent information into this definite defect
managenent area. Therefore, 5 it is possible toh
the area in which the defect26mnagenent infozrgagi%bﬁ 2006
is recorded on the wite-once-type recordi ng nmedi um
and the area in which the defect managenent
information is. recorded on the rewitabl e-type
PRI hae meletinite | defect MANGEAMPRE o 4182, &) | e t Rentrol
.conpatibility hetween the wite-once-type @%_O )
iptysaking redrdmandeane Thewi thethird secortimeddece 24 of
medium I n the nmeanwhile, the defect nanagenent
thef seeandisg appeiradvs £Re caaf gerord sthet dpkesdt management
cincluding information for indicating the position of
infodufatdon imtohidad efinitead ofe ot o anagemué my arredi uhherefore,
However, not only the information for indicating the
itposigdssnblyf ta mAtdefdod dreat e which aiheadefedt almmagdment
followi ng informati on may be included in the defect
infenagaient id reesyddd on taneinite-dake-tdell rbtdeling medium
information for indicating the position of the data
adfiedhe ada(hh avBERfheathd | ddfechChitdidgembatdgifemation is
position information for indicating the position of a
rétRirdetl ioh tile dalvwriddBR - ek t FeeosAang Abdiigd POR tisonlso
information for indicating the position of the spare
pedfBlattoMrealizk hEhé eehg adidfitity Ob Bew e €8 ot dwaitetditce -type
position of the defect is alternatively recorded, may
réR@riies weledivm ddib tHefrestritdBleagedcirding medimm. | n
general, position information for indicating the
posi tfnontid nZdaiwbikat ahar edeflest r eg@hdgdnmentt hidformation
def ect managenent area in the control 1 nformation
incPe@Eslithe defeat dintt g lexdtsindlgdieginfahhatioppr?indichting
AUG 2006 recording medium A reproduci ng apparatus
tHe0h obftfon 'diWh | dXRLE1h YR datar shdi0 ofethe Mdceading Medium.
posi tion information
However, not only the information for indicating the position of a

defect in the data area, but also the following information may be
included in the defect management information. Namely, (a)
definition information for indicating the position of the data area;
aﬁd (b) a defect list including the defect position information for
indicating the position of a defect in the data area and the spare
area position information for indicating the position of the spare
area at which the record data to be recorded at the position of the
defect is alternatively recorded, may be included in the defect
management information.

In general, position information for indicating the position of
the data area is recorded in the defect management area in the

control information recording area on the existing rewritable-type
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and recogni zes the position of the data area on the
recording nedium |f so, the wi te-once-typé’? AUG 2006
recordi ng medi um can be 5 reproduced by the -
reproduci ng apparatus for the rewitable-type

recordi ng nmedium by recording the information of the
sane type of this position information in the

r@gebirdinge defelitmmanagenent repeed@ingt heapparatus for the
write-once-type recording nedium which is the object
refvrtitih leF 85 @be@rchylgt hee dRGAT fé Ads PRI PS 151020 inTdWSation
in the enbodi nent, 10 the definition information for

Il [ I dds of d hs i+ncl -d3
ar ﬁgbgggzeiétﬂ%nh%ggﬁg&ﬁ%n ol 1eddbta 3582 bA 'tHe! 10esding

Int enent i nformation,

. . . q .
b tas aé;‘v?@\i‘i@tziﬁﬁfbfq%c%°§s’ﬁﬂ%’%f%?%i?*éﬂqum- can be
FBR AR bl RS P RO En i nd el Sng 6. ke RBisgble tvee

recor di
ERt R e tvine oo R R PEROPET R CumPHBR T MR o towe of
ofieb Pfort ol SAFETBEC Biffie ey RoARRRSRyRE wh on
LB B ol SRS, ERRL T BoilE of the
< D PP BT S Bl Bmbociment,
RS PR o AB AT, (G DM FAEING G, RPRY PRV HPndata

t he .basi uaf t hi s .def. ?iti on information, Therefore

axegyilg 105 udpd i e ideleste mpupgement iormadpn; duk this

o b S S SR hd B8 B i
o4 A A R e BB Bt 5 20 okl
wifb LU pEhere Rl LITLRL 805, RYi? cRL PRI OL 1 Maed

and on which the defect management information is recorded by the

third recording device 24 in the definite defect management area,
can be reproduced by the vreproducing apparatus for the

rewritable-type recording medium.

The reproducing apparatus for the rewritable-type recording
medium reads the definition information recorded in the definite
defect management area on the write-once-type recording medium
and recognizes the position of the data area on the write-once-type
recording medium on the basis of this definition information.
Therefore, logically speaking, if the position information is
eventually recorded as the definition information in the definite

defect management area, it is possible to arbitrarily set the position
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for exanple, when the wite-once-type recordi ng nedi um
is initialized or formatted, it is possible to

reserve the tenporary 5 defect nanagenent a e
| arge, and by just much, theSstart addressz? mlﬁ 2006

data area can be al so shifted backward. This nmakes it
possible to reserve the tenporary defect managenent
rea to be large while maintaining the conpatibilit

Dgﬁgﬁté@%ai'%%ro@db}é% iVr teTonaen by Rt r@@rgmes-w g Jaltﬁ/ough
ecordi ng medium and the rewitabl e-type, 10 recordin

t @¥e edéakausimod sbandard Racbhelilbie Apperant -TH% 80,
second enbodi nent of the recording apparatus of the )

for eswamplavemhem Wwhel weitexphed-itgpe Feordinghowsedinm is

.second _enbodi ment of the recording apparatus_of the

ipitederad i ow darinmitedy 16 requsdibly dppreserws 3bei temdpGrary
3 is provided with: the first recording device 21;

defest mamoragetesnt @ r22; to e decpedandcby usd ndeli,cth@ Ftart
and the third recording device 24, as with the

adédragsdofighe alyiar atass c20. bdhdse eboftdil g okivpardt UTh3O naskes
al so provided with: a first

itdpdadbleapageeené -t o6mplorany JBITet fnh M feMie®d Ddda to be
and a 20 first recording control device 32. The first

lagtgb eghilenBidgeaBiihyl tHOORIP bDRRCsBé W O gheeipeedudlion of
generates or makes the defect managenent information

thed tWriteCsREStyp® wBEoFEHSHQr dinRdiaRdi ad OBhwhireRrditkble-type
record data is unrecorded, and lets the nenory device

reddr@iyf emddi@nei n this 25 information. The first
recordi ng control device 32 controls the second 29 2 1

(SAkln a00Mm bodésendi SRR ey die g28pparanedr d the def ect
managenent information into the tenporary defect
managere ke cat dae mbdditdin tdeffetie recording apparatus of the

present invention will be explained. FIG. 3 shows the second

embodiment of the recording apparatus of the present invention. A
recording apparatus 30 in FIG. 3 is provided with: the first
recording device 21; the memory device 22; the second recording
device 23; and the third recording device 24, as with the recording
apparatus 20. The recording apparatus 30 is also provided with: a
first defect-management-information generating device 31; and a
first recording control device 32.

The first defect-management-information generating device
31 generates or makes the defect management information with
respect to the recording medium on which the record data is
unrecorded, and lets the memory device 22 store therein this

information.

The first recording control device 32 controls the second
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managenent information is generated by the first
def ect - managenent -i nformati on generating device 31. 5

Herei nafter, the operation ofpgt he recordi a a
30 will be explai ﬁed. For efgnpl e, when {Eg /@\F@G éﬁﬁﬁ

wite-once-type recording nediumis initialized or-
formatted, t-he first defect-nmanagenent-informtion

psnadab ik ndeeieyi 28 €l 19e0ed afles delfect Q@il@@éelﬁéﬁ?ﬂg%ﬂ%ﬂnation

information with respect to the recording 10 medi um

BltoWdneh dchepbensy didoficd iBaHRkERAEehroWNaPhERE the defect

def ect managenent” information I's generated by the

Bileedeloct - FHBRGCHRNL - | 0" T ARgeRcT Ay g ST Cofiys

e first " recording control®device 32 C
i G R L R TR SR e
racor TP RERE: SRR S B Al Bttt erbigratus 80 will
e PRl TG heRlibollip dilfect i aptacnain Hraxding

RS off | o bRHE eter at &0 by fHGnATIedy 50 Che T frst
ice 31;

AT SRR G oA BaP EROGE RENAeS bofonorates the
AP RO agaTEr B | BHOBMAYEn daTiEby ThaRGbngh the recdrding
i ntormati ori’{iils1 nded. As_described above, according to

§ A‘g’ﬁa

I N
medUE By Wi renord duta 19oynrecerlediecord and

mai nt gi.n the defect nanagenent .information generated
upon PhReR éﬁpzdeqif cBma%memdnE%na@@@ﬂeﬁ genepatehpy the

in 30 2 1 AUG 2006 the tenporary defect nagenent X
figpb dednct man esoprantgaiRanakion BEREY4EIBEHRRITIVENS Lothe first

Recoy.di n rat us . .
recording cgon'ai\;gg? d%vlilcg 32 controls the second recording device 23

to record the defect management information into the temporary
defect management area. The timing at which the first recording
control device 32 controls the second recording device 23 to record
the defect management information into the temborary defect
management area may be as follows: e.g., while the defect
management information 1is being generated by the first
defect-management-information generating device 31; immediately
after the generation of the defect management information is ended;
or further, shortly after the generation of the defect management
information is ended.

As described above, according to the recording apparatus 30,
it can record and maintain the defect management information

generated upon initializing or formatting the recording medium, in
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The third enbodi nrent of the recording apparatus of the
present invention will be explained. FIG 4 shows the
third 5 enbodi nent of the recordi ng appayatus of the
present invention. A recordidfg apparatu OQU'@ %@14
is provided with: the first recording device 2I; the
menory device 22; the second recording device 23; and
the third recording device 24, as with the recording
thepamnararyodefent marageiney tanesr en thequcprdimgmedium.

rErpvi ded with: a 10 second
(Bbislc Ermbodigesmiof Recordma dwpgansnak i ng devi ce 41;
and a second recording control device 42. The second
def ecthanthyehemboainenat pHnthyeecarding davpaemtuslof the
generates or updates the defect managenent information
présEmt timeeméivor dwdldt dei sxpdamatbd bflGhedf shews the third
recording device 21 into the 15 data area, and lets '
eifbe dimrentyofidve cec@Ainoagp sbweing of thé presefvineénidon. A
The second recording control device 42 controls the
reveedidz appardiwg devine PIEt of rgcosbtiieddefight the first
managenent information into the tenporary defect

rdtapafeseddviat ep1 ViRl Wimdey eddvidd PRNaneTeBéond recording
information is generated or updated by the second

d&EEe0E3; HRARTRRIrd rBEFATRY Q8vI#8NZA b5 NEitldLYhe Setdrding
Herei nafter, the operation of the recordi ng apparatus

affPaMithds 208 PHY PéaRAinE0dp PaaBRlse40 YPQ1sh gi&%ﬁa@@ whe: a

record data into the data area, the recor

sedBRAr aéfé%_t%ahﬁ?@hﬁb%lﬂ-ﬂ?fo&%@n ey rfa@in, ,51&@@«{ 41; and a
6]

predet erm ned bl ock and verifies at each tinme o

sel8RArHcRIdine cONfrdll RBkce YWoe second
def ect - managenent -i nformati on generating 31 12 1 AUG

2006 TieYé con d de B Smbhe deesoth §-npforblerivargdnerading device
exanple. It generates or updates the defect
41MeRage i orNiPAARIY 6he @ddcHinaRIgbRint information when
the record data is recorded by the first recording device 21 into the
data area, and lets the memory device 22 store therein this

information.

The second recording control device 42 controls the second
recording device 23 to record the defect management information
into the temporary defect management area when the defect
management information is generated or updated by the second
defect-management-information generating device 41.

Hereinafter, the operation of the recording apparatus 40 will
be explained. For example, upon recording the record data into the
data area, the recording apparatus 40 records the record data for
each predetermined block and verifies at each time of recording in

one block. The second defect-management-information generating
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- devicet 23

information into the nenory device 22. As descri bed

above, it can generate or update the defect
managenent information upon §;recording the [%JOAJUG 2006
data, and reflect a defect in the data area to the

def ect managenent informati on upon reproduci ng. \Wen

t he defect nmanagenent information is generated or

dpAak e Bxeb gﬁe_s,c%%?ﬂ‘fj oﬂghgﬁgfgggggfg@gg ; ?iﬁ‘gﬂg{) gt‘i? 'g;éﬂerates

generati ng evi ce 41, e

SR BB b RSO HERADY, BTy a

ect nmnagenen
1! d t The 4imi ng_at .which
pORGATiaf R BherRE RN, Hor thonrco ARt EBiETof elie! Tt oan
RRRAGERee 1RO Ral T ARTRPH FBATOGARANS , FiBFBGtion upon
b f ol . e.9., Wi 5th
TRRPOH AR R A Hor RaL Gfloe Be&?ﬁ%cbéﬁeﬁég tg aroa to

he econd def ect- ,mgnagenent -i nf or mati.on, generati ng
tfas\ﬁeéécman?%apaﬂ@ QrIEALOn PRENJEREPARFHIE-of t he

def ecf._managenment, information js ended)- or. further,
shor t Whem etfﬂeefegwaamg&mw t1R orraé%@a ifnBoperaied or

igfor mation is ended.. 20 As descri bed_ above, .according,
updatad bEcHiei w§orgpdeRRUsmenagamerkiniormaidpnagenerating

defect in the data area upon reproducing, record this
daeicect lndhagenent Hespbding rontyalidevior %%ew&ralgl the second

defect nmanagenent area, and namintain this ) _
re¢rrslingt Hewice( RBute reeopddimerdefoct meanagement information
_Apparatus) 25 The fourth enbodi ment of the recording _
idppbhattigmperaryedefacé sovamagevesnt areqi | (Thee tirpraiatewhich
FIG 5 shows the fourth 32 2 1 AUG 2006 enbodi nent of __
thseeerdrugicaydingpaeatusd daviepdeenanls itheerdomd regording
recordi n% apparatus 50 in FIG 5 is provided with: the
o record the defect management information into the
temporary defect management area may be as follows: e.g., while
the defect management information is being generated by the
second defect-management-information generating device 41;
immediately after the generation of the defect management
information is ended; or further, shortly after the generation of the
defect management information is ended.
As described above, according to the recording apparatus 40,
1t can reflect a defect in the data area upon reproducing, record this
defect management information into the temporary defect

management area, and maintain this information.
(Fourth Embodiment of Recording Apparatus)
The fourth embodiment of the recording apparatus of the

present invention will be explained. FIG. 5 shows the fourth
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recordi ng device 21; the nenory device 22; the second
recording device 23; the third recordi ng device 24;

the second 5 defect -managenent -informatio

generating device 41; and t138 second recorERJgAUG 2006
control device 42, as with the recordi ng apparatus

40. The recordi ng apparatus 50 is al so provided wth:

a defect-mnagenent-information obtaining device 51.
e e ddafeartt of e ageomting mpparstisCnf the direseyt devéetobl A
10 reads the defect nmanagenent information fromthe
réandingr ypgatatts fG@nageit. & ems oprdidedewathi nghe first
medi um and stores this information into the nenory
rétevrdteg 2 viker 21 naheemembey opeviati 88; dhet becored arettonding
apparatus 50 wll be explained. For exanple, if the
dekeibect IBnagheentthint or p@¢draingl5 devvied r eady rgoor deecond
in the tenporary defect nanagenent area on the

défeetitlh A9z EREEMfBsRRitRFh | Beheati®gor denikeappty ahud the
50, the defect- managenment- information obtaining

sedeYidcPe @I diradsnthsl defRet 412BRagRME ke iretoFdiRlg 8pparatus
fromthe tenporary defect nmanagenent area and stores

i ey TR Joins olien ol

SR e A by 5 aagg o o
hen S ERRIER R D LR O RIBLT! L ARIEC Bhice 61

rehld§ tHe aéfec'f:ﬁfé?gﬁkgﬂﬂﬁ%@r%ti&??fbﬁt L{l’ﬁe{f%g?ggztiry defect

recording co evi ce recor

mgnggggﬁﬁﬁt Af&faor%t L8R 18 ity t (ALY af8f @¢bres this

genment area en the defect” managenent i nformation

infrRatioAUYA 3098 metndRAALS ke 22.

Hereinafter, the operation of the recording apparatus 50 will

be explained. For example, if the defect management information
is already recorded in the temporary defect management area on the
recording medium inserted in the recording apparatus 50, the
defect-management-information obtaining device 51 reads the defect
management information from the temporary defect management
area and stores this information into the memory device 22. Then,
the second defectmanagement-information generating device 41
updates the defect management information stored in the memory
device 22 by the defect-management-information obtaining device 51
when the record data is recorded into the data area by the first
recording device 21. Then, the second recording control device 42
records the defect management information into the temporary

defect management area when the defect management information
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As described above, according to the recording
apparatus 50, it can update this defect managenent

i nformati on on the basis of 334 he defect nanagenent
informati on recorded and mai ntai ned in thensqt r

def ect managenent area in the past. It canzgﬂs%mﬁgczwas
and mai ntai n the updated defect managenent i nformation
isnugdwted enporary defect managenment area. This makes

it possible to reflect a defect newly forned in the

dat a Aseded@ibd® dRfRCtacchRARLENB thel Fddrddlf Ghpaaatus 50,
to maintain this information in the 10 tenporary

itlefec tyyIRRAUBITE N e AT Am@h ddeen £ 86 Ghfida tTedl B tHdHalshs of
Enbodi nent of Recordi ng Apparatus) The fifth

(RO B L Sk SR AT ADDRL LN B B PSR e
AT, B A GEI B APRA B8] | RS BB cocor
2B B E15at e i1t aS Ref e MNP B G RRslAC fpehe
kit ol gSPtHLOR ISR Bhg o0 AA" TR0l OG0B 1
<R PSaBtD, ol TRFER, BT LA B g T oo
e 850§ RSN ! AR 8 e
BRI PR SRR e TR SR

IR ket A CRB AR RS ccor i ng 25 state

O By DY ABSSRLISE e P HBE hebPAERE 8 e
oA IE A RSN o B B TR A i
embodiment of the recording apparatus of the present invention. A
recording apparatus 60 in FIG. 6 is provided with: the first
recording device 21; the memory device 22; the second recording
device 23; and the third recording device 24, as with the recording
apparatus 20. The recording apparatus 60 is also provided with: a
finalize-command device 61; and a third recording control device 62.

The finalize-command device 61 gives a command for
indicating to finalize the recording medium. The finalizing
includes an operation of maintaining or arranging a recording
format on the recording medium after .completing the recording of
the record data on the recording medium on the basis of a recording
state of the record data recorded at that stage. In general, the

finalizing is performed in the case where the rewritable-type
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medi um of a reproduce only type (i.e., ROMtype). The
finalizing on the recording apparatus 60 is perforned
mainly to adapt the wite-once-type recor 'r?g medi um
to the recording format of t#fe 6 rewitabl -ty;ﬁd_}G 2@06
recordi ng medi um or the recording nmedi umof a

reproduce only type. The third recording contro
recordi ng device 24 to

device 62 cqontrqgls fhe third .
rRERHA S Meddrne s afffﬂi‘éﬁén@ﬁh? AR6PReMIH PRk 0f R geserding
t he, neggay device 22, into the definite defect o

nwﬁwg@ 2 nepzgdcanpaly ttbr@ecgnﬁharﬁloﬂ%‘rtypﬁ i cahenfinadizing

finalize is given by the finalize - comuand device
081 therasording rapp aatise 68 ivpesformedr svomdyntp adapt the
apparatus 60 will _be explained. For exanple, when a
wirder onestlyreoreegndingc madiam rigec dhe dawca‘megofaim%mf the
the recording nediumw th the reproduci ng 15 appar at us
réwritahde tepei redirelingpmadioo donghedesordimga medium of a
reproduci ng apparatus for the recedi ng nedi umof a
remmdovhecenyntype.t ype, the user inputs an instruction
for indicating to finalize to the 0 recording
apparBheistio@d Irecoedipgnsmitool hisvicepB?, domeérolsi thki zhird
-conmmand device 61 gives a command for indicating to
re2drflivgl dendcé he4 rieceedd iy titedidefe atU i £ domb A $ Eiifeemialion
the recordi ng apparatus 60. The enbodi ment nmay be

stonad tinudiceth casofpldevids 22WVietd tihe defiifitslidede aPRAMLdSnent
60 judges that the data area of the recording nedium

avex Wildredhei tomimendefoar dn dixtadig@ ot Batalide i g10bn by the
preferable to record nore record data, the recording

finplhiss abusmah d28epief ®r.ns the finalizing automatically.
If such a construction is taken, the finalize

- conifndineftieee thd aperasion oOwirentk dordind ad phrAties 1D 6evill
be explained. For example, when a user wants to reproduce the
record data recorded on the recording medium with the reproducing
apparatus for the rewritable-type recording medium or a
reproducing apparatus for the recoding medium of a reproduce only
type, the user inputs an instruction for indicating to finalize to the
recording apparatus 60. In response to this input, the
finalize-command device 61 gives a command for indicating to
finalize the recording medium currently inserted in the recording
apparatus 60. The embodiment may be constructed as follows:
when the recording apparatus 60 judges that the data area of the
recording medium is filled with the record data and that it is not
preferable to record more record data, the recording apparatus 60
performs the finalizing automatically. If such a construction is

taken, the finalize-command device 61 gives a command for
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indicating to finalize the recording nediumin
response to the judgnent described above of the
recordi ng apparatus 60. The third recording contro

device 62 controls the third® recordi ng dewy ge , 24 .t
9 35a%de' Sa0s

record the defect managenent i nformation
the nmenory device 22 into the definite defect
nd for. indicati

.ghagenent axea,when,the co . ng .t o
igPRARAE o RB LR e nEe COMRRT medinm i Nhe kR, to the
.61. As ., a,result he defect manggenment _inforpation is
P Eemeabddsiithicabage of the HEPEarieanagsRENt o0 ea of
the rgecordj ng, medium after the recordi medi um | .
fi nal Thed thag THcor I veon il canpHe i i ntelide third
the write-once-type recording diumand the i
reeALdIRE Yng‘lrEQdﬁGPhéq theidgie el 0 20 7 B opf cinformation
reproduction of the wite-once-type recordi ng medi um
stoired ichthe mepmodicdencaffabatouthé gefitige defect management
rewitabl e-type recording medium As described above,
apex oy e mgtiteo cohempadofer ngdagiangt tes fmlizel 3stgiven by the
def ect managenent information can be recorded into the
fidelizercoonmppidotevnaadbneds areeswiporshendefdatamiaziagpment
and this allows the conpatibility between the
infoirmetong és trgperdet onth bhe medinate abefect meanagement area of
rewitabl e-type recording nmedium The finalizing is
theerfegopdihg Linedbatd yafkhenthderaedingi Medinme is finalized.
recording of the record data is 20 conpl et ed.
ThHizeaHbwsethdyons aigbiliy bptweénrihieyweitef oned itypageannding
recordi ng the defect managenent information into the
mddiumi and thé¢ eptwnbtablgetyrs racewdinigt nialipos sind eliows the
establish the conpatibility between the
reprrbtlactione-dfy pher enatetionge nggieumeancdinge medium with the
rewitabl e-type recording mediumat a timng in line
repirbutirg: apparatuf for the mtivantadrleviiyiple. rdddadingismedium.

Aspects in the Enbodi nents of Recordi ng Apparat us)
As described above, according to the recording apparatus 60,

the defect management information can be recorded into the definite
defect management area upon the finalizing, and this allows the
compatibility between the write-once-type recording medium and
the rewritable-type recording medium. The finalizing is performed
mostly when the user thinks the recording of the record data is
completed. Therefore, by using the opportunity of finalizing and
recording the defect management information into the définite
defect management area, it is possible to establish the compatibility
between the write-once-type recording medium and the
rewritable-type recording medium at a timing in line with the user's
intention or will.

(Various Aspects in the Embodiments of Recording Apparatus)
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36 2 1 AUG 2006 Various aspects in the enbodi nents of
the recordi ng apparatus will be explained. The first
generating device 31 for generating the defect
managenent i nformation or t hé%second gene;étj UG
device 41 for generating the defect manage ntr}% 2006
informati on may conprise: a defect- detecting device
for detecting a defect in the data area; apd .
reserv %(’Hévi%%)el‘:gﬁ A8sethA nGIBPOlIgRRtS nd tﬁﬁesggﬁgrdlng
area corres,ﬁxo ding to, the degect_in t he data area.
apparafiusomsll e pamilaipesk.  Rbedditsét generatingr dovase, 31 for
the finalize -conmand device 61 may give a 10 conmmand
genenaitngathag dedeet nmanagamenks pofryanatdonn aaj dére second
command. \Wen a user wants to reproduce the record
generatiedr devion te forecgeneratinegdi the wilefecinonpeagement
reproduci ng apparatus, the user ejects the recording
imfol martfomo m ash ecnepnseli agdefeptrdetastinEhdsyicei fori detecting a
referable to construct the enbodi ment such that the
dfmet iini hje18aia pexdoanddai nesesringsdevizet lier gieserving or
command gi ven when the recording nediumis ejected
efrsomih peheesyond areapparespondang tiohEe defectdef @od data area.
managenent information is recorded into the definite
TekediowstheemRkingrofaheéfechdkas it possible to
establish the conpatibility between the
wri t eMueeveypetiiecindilive -oeainahdnddedct N6l may give a
rewitable-type recording mediumin line with the
cofhas dWolrl indibRtieever fintdiizedfd @ebpoBsage®BNEject command.
informati on may be recorded by the second recording
Whyhce dskr epeaiedb yrefrodueb utled idegordfddiarescortiean on the
unrecorded area in the tenporary defect nanagenent
rét@linkomekiaip| eitlat awsiheappeptodutinofapghaatasoritiengiser
operation, 25 the defect nmanagenent information with

ejdres sAne reoniding heedinac dreed the peabeding apparatus. Thus,
plurality of times in the unrecorded area in
it is preferable to construct the embodiment such that the finalizing

is performed in response to the eject command given when the
recording medium is ejected from the recording apparatus and then
the defect management information is recorded into the definite
defect management area. This makes it possible to establish the
compatibility between the write-once-type recording medium and
the rewritable-type recording medium in line with the user's will.
Moreover, the defect management information may be
recorded by the second recording device 23 repeatedly at a plurality
of times in an unrecorded area in the temporary defect management
area. For example, at one opportunity of the recording operation,
the defect management information with the same content 1s

recorded repeatedly at a plurality of times in the unrecorded area in
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37 2 1 AUG 2006 the tenporary defect managenent area.
This nakes it possible to surely naintain the defect
managenment information on thg recording medium before

the finalizing, for exanple.” Moreover, theldefid
managenent information may be 5 recorded by t'[ﬁggt I%O.U@
recordi ng device 24 repeatedly at a plurality of

the RenpdrAY HBFREONAH Rt Brbhe dafikninb&deftefbssible to
managenent "area. For exanple, at one opportunity of

shPély eapfidkat, OQﬁEat&%ctt*ﬁanﬁﬁ{sﬁﬁnfg{gg‘r&ggﬁﬁon on the

information wth the sane conte

<HRR £ LA Pl P e Rl g P50 Bl oot dec
makegyryle | Qe tﬁefe%ﬁ:el%ﬁn@e%&p mﬁ)rﬁ? 854 ay be
on e re f‘?ley

managenent 1 nf or mat 1 on cordi ng “redi um a
t he ,fiynal i zi or exanpl e. .Mreover, t def ec .
rSRARAG RN EE TG aes ChT G, S0 AR es)y Bk Blweity of
.recoy di ng devic 3 redundant]y.in a 15 plurality of
SR 40y BB G eﬁaﬁ%ﬁe%ﬁﬁeﬁfé@tar@ém gnagemént area.
pluralit¥ of positions on the eﬁprding di um ,
Fo@rfiampis, eheone agRPaHaIEty het &hgr éea%{%rgalomﬁyawn: the
t orary defect, mpnagenent _ greas on the recording
d¢feat FandRr B in énb?ﬁl%twbﬁl the samer e mpntols wReorded
recordj ng appatatus, e.g., the case where the areas.
re&reét%‘gi}t R EOPEWP?:]#&%N‘%EW%%‘H itae é‘Fla%C%ﬂaq Rgeguitrthe
circunferential side of a digc.or the gase re the
definife dplechmgngPMARY aYRA-s This, makes awfosgﬂ? cto gHEely
def egt nagﬁgpnt infornation3M§r1the same c%gtent ii'
mMamR e dife HFABENHt MPHATCABRI oI IPRR AR aPPt FD§f recording
temporary defect _nmanagenent areas. This nakes it

me@synider she fperlizing.nfoziexamples def ect nmanagenent

i nformati on on the recordi ng nedi um befqgre the
Moreover, the defect management information may be

recorded by the second recording device 23 redundantly in a
plurality of temporary defect management areas present at a
plurality of positions on the recording medium. Namely, in the
case where there are a plurality of temporary defect management
areas on the recording medium, which is the object of the recording
by the recording apparatus, e.g., the case where the areas are on the
inner circumferential side and the outer circumferential side of a
disc or the case where the areas are on relative layers of a two-layer
disc, the defect management information with the same content is
recorded 1‘ed11naant1y in each of the plurality of temporary defect
management areas. This makes it possible to surely maintain the

defect management information on the recording medium before the

finalizing, for example.
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finalizing, for exanple. 38 21 AUG 2006 Moreover, the
def ect managenent information may be recorded by the

third recording device 24 regundantly in_a, pluralit
of definite defect nanagenen%guareas presgni AUG& 2[]@/5

plurality of positions on the recording nmedium This
makes it possible to 5 surely nmaintain the defect

e SEE oyl TR 2, Snad SR PR B e
R R 80 ot MR G S gty
OB EabSi bl Hbath S LR 3 TGty o

dat,a area depending.on this set area of {he tenporary
PagkLgs n%aﬁﬁmco%mg mdigRynp his makes lttet?ﬁ’éﬁlaﬁ? to

def.ect nmnagement ar is set to be large, nore defect
shixglXgemaint mortﬁﬁti@?ee‘an panagemeddd mformation on  the
temporary def ect rrana%errent_area. Namely, in this
recording paeguimcaiianihgdrpabzims. for oxe@PBnh can be

recorded in a row in an unrecorded area many tines,
so t HEeriduamens: ety P@tagéibet recerdingtamrrainspe 20 to 60

recorded and maintained even if the updating is

mpyr berfmethenmprovidet withher efreaecsetiting sleyoss fot eetidng the
mai ntain or increase the reliability of the U

aweec br.gi ntherderksizur blge dbntprerargodefidctlaban egem enttearea
the 20 recording nediumis used in a bad environnment

and sehiicly thelgbeiiton adctires data ereaMbepeavdimg ph thie set area
tenporary defect nanagenent area is set to be |arge,

ofi the stpuperate defechomeaseemhentaneer oFot hexalepdet if the
managenent information with the same content which is

tepmraonadyd d efafemaadigpreent adwadinsely toTherlafrge e more jdefect

possi ble to increase the )
management information can be recorded in the temporary defect

management area. Namely, in this case, the defect management
information can be recorded in a row in an unrecorded area many
times, so that each defect management information can be recorded
and maintained even if the updating is performed many times.
Therefore, it is possible to maintain or increase the reliability of the
rvecording and reproducing of the record data even when the
recording medium is used in a bad environment in which a defect
occurs often. Moreover, if the temporary defect management area
1s set to be large, it is possible to increase the number of the defect
management information with the same content which is recorded
repeatedly or redundantly. Therefore, it is possible to increase the
robustness or certainty of recording and maintaining the defect

management information. On the other hand, if the temporary
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25 robustness or certainty of recording and
mai nt ai ni ng the defect nmanagenent information. On the

other hand, if the tenporary 39 2 1 AUG 200 e
managenent area is set to be3%mall or narroﬁ:,ﬂ/éﬁiﬁs 2006

possible to ensure the data area to be |arge by just
that much. Therefore, it is possible to increase the
supstanti al recording capacity of the recording .
chimanagemenit freans seinebofsmald arenpuraw.yitdsfransilsle to
managenent area by the area setting device is o
edHtygsthal dega argecio beilarge hyobwitoihatt muaber opherefory, it is
set the tenporary defect managenent area dependi ng on
noseilieertos nsregsasphet subktamigal eceradidigzmedipacity of the
(First Enbodi nent of Reproduci ng Apparatus) U The
recosdingnieilivent Jdif séldingprthducingg afpthattesnpérarye defect
10 present invention will be explained. FIG 7 shows

mfgafemeint £MROBYNEN a@bat fBthgPHedud bY eappastidiso of user,
the present invention. A reproducing apparatus 70 in

iFi&podsitHeao gp @?Nﬁialﬂgl BpRtRé Us nipyrariye@é RdYGhAfiagement
record data recgr ed ony?he above escrlrybed 8

ae h [ RMGEREYRE the Gedd iR hipe & d%@@&%mgtmeﬂium.

the present 15 invention. For exanple, the reproducing

EPRAE H b o dPmEaR TGS d i A gl BFPAFatdARDa recorded on

t he above-descri bed r'ecordi ng nedium 10. As shown in

FIG Thet fiest athBedfhedtapPahat veprdlidEng’ Qppdedtus) of the
with: a nenory device 71; a first reading device 72;

p2dskt e WdUGIING deyksRiAdd. ThEIG.r st s8@dsNghe first
device 72 reads the defect” nanagenent information

efdfoBi ARGt Bf the fe@reaieiyg ¢t tiBNIFIEHE Hreab 8 iARENntion.
stores this information into the nenory device 22. For

ASRBUARcihd apparatus 70 in FIG. 7 is a reproducing apparatus for
reproducing record data recorded on the above described
write-once-type recording medium of the embodiment of the present
invention. For example, the reproducing apparatus 70 reproduces
the record data recorded on the above-described recording medium
10. ‘

As shown in FIG. 7, the reproducing apparatus 70 is provided
with: a memory device 71; a first reading device 72; andr a
reproducing device 73.

The first reading device 72 reads the defect management
information recorded in the temporary defect management area and
stores this information into the memory device 22. For example, if
the recording medium is an optical-type, the first reading device 72

is provided with an optical pickup and a controller for controlling

the optical pickup.
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the recording nediumis an optical -type, the first
readi ng device 72 25 is provided with an opti cal

pi ckup and a controller for 4gontrolling e i ¢al
pi ckup. 40 2 1 AUG 2006 The reproducing 4 8086, 9006
reproduces the record data recorded in the data area
on the basis of the defect managenent information

n the | ct_man: form
Cecor i'darsbrgURcEe SEVIGE, T pERroTiay Far, Felo data

. . i h _ . he |
r%@fﬁ?@éi%ﬁt‘*%eﬁgé*éﬁsﬁﬁenfg%?f’ﬁ.ﬁépﬁ%lasé??%%;Q%c‘stpﬁlaéyﬁ%em
: [ el e: Operati rodgci n .
iSO b T RBE ool dVied LR Eagpule. e the
[ -t [ dj like th di_ng.
ol AREE e AP AR5 X, Bt e G 8 785K i
with enderBipEiE: AR EHA R 150 J8H L Slim A Senal
d.de!i ce /2 reaﬁs t he defect managenent information
1SRLY o 2 ASRl8¥porary defect managenent area and
t t hi i nf ti i.nt devi 71.

Upon HRORafiRg: e oPebaian daf dhes TPerAuaRE s BT ES T0
)ﬁfgavoi a defe in the datﬁ ar aof,tljere_cording y
wibae awp lammed of diox examplaiavhes thepwaitsceneaiypeasrarding

data recorded in this manner, it is_necessary_ to
medpggnilzee thhe poesudisg wredangefldst which e thmokiegtesf the

upon the reproduci ng., Wien reproduci nqc;; the record
regapquctipReby diveotrryadyicing anp ntust 60 dstigsenediorcopded

. list included in the 20 defect nmnagenent informtion
ingthe repEefneE ARPagatis ‘Ch dre Arshceading rieveedhe deads

area on the basis of this defect list. It also '
the e§@§?ﬁtz SR APRECIRR T e pasian ofe@rdefe lifleég?d tgmpprary
aopgorded so as to avoid,the defegt and reproduces the,
memory device 71. Upon recording, the record data is recorded so
as to avoid a defect in the data area of the recording medium.
Therefore, in order to reproduce the record data recorded in this
manner, it is necessary to recognize the position of a defect in the
data area upon the reproducing. When reproducing the record daia,
the reproducing device 73 refers to the defect list included in the
defect management information and recognizes the position of a
defect in the data area on the basis of this defect list. It also
recognizes the recording position of the record data recorded so as to

avoid the defect and reproduces the record data.
As described above, according to the reproducing apparatus
70, it 1s possible to surely reproduce the record data recorded on the

recording medium while performing the defect management using
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As descri bed above, according to the reproducing
apparatus 25 70, it is possible to surely reproduce
the record data recorded ongihe recording medi um
while performng the defect managenent usﬁﬁb/%@@ﬁzgﬂﬁ
AUG 2006 the defect managenent information recorded in
the tenporary .defect managenent area pl aced between

tidredefurtr chahagemeaii QRfoFmaoiodl N@cergéadand the €@bporary
area. In the nmeanwhile, the defect managenent

déffcor fpdh e ment Nedtlasialced Bet®ebn! EBE Bdnd@BStnformation

including rnformation for indicating the position of

reﬁgggpﬁﬁﬁgf&rgg iﬁlftﬂétcﬁaeﬁr%feé!n t he recordi ng nedi um

weve not only t ormation for indicating the

posi thongpf g Ak R¢le. | HHhe bRk %ggaggﬂfer&l ZigiffBPﬁation

follow ng 1 nformation may be 1 ncl n the ect
oPRRRETRR: ahAHPET eedTEl B OpEB RS, 1 Baicting
TBEBTRR%E Do B0 B0y Spek B, PR modiom.
BR8P St el 48 RO OBRCHE P fen of o
o3 oD A P e SUE5 i PSSRty be
Rl T, R A PSS
defiolh BahenpiiBEalal b3° e linbo FRSBR > RAUaAE HaHiGRRe the
POBftiDHGOF o daeRnb ShpAPbtE eIt o PEFEEERL MTVEIT oM, o7
indiga hBATHY DOk pI0eOD 8.09ihet iR ReRuPRERUBUACE) Fhe share
X pP BB PR LIS 19D, Drtica iag: SH P AR b Afathe spare
area in which the record data to be recorded at the position of the
ciefect is alternatively recorded, may be inclﬁded in the defect
management information.
(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.
A reproducing apparatus 80 in FIG. 8 is provided with' the memory
device 71; the first reading device 72; and the reproducing device 73.
as with the reproducing apparatus 70. The reproducing apparatus
80 is also provided with: a finalize-detecting device 81; a second

reading device 82; and a reading control device 83.

The finalize-detecting device 81 detects whether of not the
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80 is also provided with: a finalize - detecting

device 81; a second 25 reading device 821- and a
readi ng control device 83. The finalize- detectin

devi ce 81 detects whether of*2not the 42 212A%GA1@862006
recording mediumis already finalized. Whether or not

to be already finalized can be judged by checking the
control information _re or(%ed i.n the nt r ol
r¢Gording: maflinge obdi dlgeadya thalired r ecWih@ithgr ABdngh, to be
for exanple. 5 The second_ readi ng device 82 reads, the .
alrepdyt Nnahiggdnean be; mdﬂeﬁbthYoﬁhqa%@@@dﬂw cant¥ information
definite defect managenment area and stores this _
reoerdedaim 6he joendrehinfesmmtonacosding arep ax&hpl wecording
the recording nediumis an optical-type, the second
mledmnnjou@ﬁam@pleez is provided with an optical pickup
and a controller for controlling 10 the opti cal
pi ck(he Beeondadiatyngodevide 88viesds83Ihasdsiechemsemgednent
readi ng device 82 to read the defect managenent
iniforf oadEt aecoedat dedthe déBnimetlefedtendef®giment area and
managenent area and stores this information into the
stoes@tiiglénforen ationhenoithe malnbeyideditd . t Bor example, if
recording medium 15 is already finalized on the basis

thef récoddiggtmedi@sid hnbyptieal-tibealthaescdehdctéading device
device 81. The reading control device 83 uses the

87 ig provicRd witlavi &eiddl pockepaddd e defteslledsagenenilling
information recorded in the tenporary defect

thewpgeqepickaiea and stores this information into the
menory device 71 when it is detected that the 20

I eCoTdienge 4tGigUEBn i oh e vied B3 @eds thk. sddond reddielg device
the operation of the reproducing apparatus 80 w | be
82expl akaddihd hdefepr athita ggmappaiafdrsn Sfoneadsoriddieh the

the defect managenent information recorded in the

defripordufgctlaheabgement area and stores this information into
the memory device 71 when it is detected that the recording medium
is already finalized on the basis of a detection result by the
finalize-detecting device 81. The reading control device 83 uses the
first reading device 72 to read the defect management information
recorded in the temporary defect management area and stores this
information into the memory device 71 when it is detected that the
recording medium is not finalized yet.

Hereinafter, the operation of the reproducing apparatus 80
will be explained. The reproducing apparatus 80 reads either the
defect management information recorded in the temporary defect
management area or the defect management information recorded in

the definite defect management area, stores this information into

the memory device 71, and reproduces the record data while
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managenent area or the defect managenent i nformation
recorded in 25 the definite defect managenent area,
stores this information intqQg the nmenory device 71,
and reproduces the record data while 43 221 7ANEG0PBIG
perform ng the defect managenent on the basis of the
defect managenent information stored in the menory

poeforefingl thehi dfedef gain JRIRELIEDH ItREOLABLY O8F Ithe' edfetect

out of the defect managenent information recorded in

miaif de@NPOf & fordei86h st%r@@nﬁ%%? r@?}@agé’?w%hﬁl def ect

managenent i nformation recor i nite defect

menaggaeil @é%l n| S ﬁ@a,}Iﬁ% éno{s 1\3@@ F}ﬁrt 8F the

not the recor g ﬁ% mis rea I ha
ASHeF tma ge&%%f}tzéﬂ%ﬁa@? CtBe ém%“‘h ¢ fipiidd 'detect
rdi na medi um e finalized. ,10 Then, t.he .
mpFESeHIt FFEH HTied, ik SF Ran b lﬂltfoqrgagﬂ@tﬂe%%fea"deﬁ in
t ha the e ord ng nmedium.is alread al
theo AR of TGS THRDRECTg Bt 'u%%atrﬁe%é@sﬁd%ig@ asis of
|ce 82 read the defect ti.on
whi§ d%n@ﬁ oTeRatding gng véaetls AR Rt ahligtdn Hagorder
VO QORIE® B S RAGME i e 107 4bGoFIRAITEE. @%chdﬁé‘:ﬁeme 81
recordln nedlun1|s not f|n |zed the.re
de&grls Fihedbor & gt B@%s\”e@% g g%e%éaﬂa.wga&'ee\ﬂ e?lmﬂl%ed
read th ef ect a nf or n r.ecor [

Thate %ﬁgsdléwso%@@ksgﬁa%a%ﬁ@sa feaw G ltsltsoﬁ?%%ec%ﬁﬁlsthat
i nf or ion into the nme V|c 15%% escri bed
thgpggeor n%a@go.née Fn, é%oa&% oiinafieed, theammes gng epatrol

def ect. nanage rnat on i s recorded in
dew‘ﬁp&?'aﬂgﬁesg&ggcﬁe 'pga:d@amerrfe?r etpo:r@aé the pdefect
recordin mhlch i's obj ect. of

ned;
m%&ﬁ%ﬁﬁ?.o forg afgens | A4ee ye%n t e deflgfipite  defect

management area and stores this information into the memory
device 71. On the other hand, when it 1s detected that the
recording medium is not finalized yet, the reading control device 83
uses the first reading device 72 to read the defect management
information recorded in the temporary defect management area :;md
stores this information into the memory device 71.

As described above, before the recording medium is finalized,
the defect management information is recorded in the temporary
defect management area. Therefore, if the recording medium,
which is the object of reproduction, is not finalized yet, the defect
management information is read from the temporary management
area, and this information is used for the defect ﬁanagement and

the reproduction of the record data on the reproducing apparatus 80.
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managenent information is read fromthe tenporary
managenent 25 area, and this information is used for

t he def ect managenent and tﬂs reproductign1 o&wt[g%m&
[ 0

record data on the reproduci ng appar at us
2006 On the other hand, after the recording nmediumis
finalized, the defect nmanagenent information is

RSBIFTE, DERASTHAL! By SSehpi T RRIIER, 58" gtine, e

ere
e i S SREBR Mo Riaifn ooRerer deshant fapn dafesite defect
R 0T et oA eRRIAgeribni D CORAIE aBP OB rehich s

f the recor,d data.,on the reproducing apparatus 80. As
tﬁ%sc"r 88t Qboverradustigngg ifo 2lieadyprBaadized, the defect
apparatus, ,80, it is determ ned which information is
E&&&ﬁ,emﬁét defuznatipy iwaypagofiam ther definiteom anagemaent area,
ha he tepporary defect mgnagenent area or the defect
ARfin BYSERIO A GPRALS diadedor dde idefetthanavageineat and the
def ect managenent area, on the basis_of whether or not
rqpyodustmyphghaaecon idatal are sy repred ieiong aphasatus 80.
dependi ng on_the situation of the recordi ng nedi um
it i Apokesctibed abpref arcoordimgl 5o difeecep redagiayeap papdtus
reproduce the record data by using the newest defect
80 nxtgersende ieromyeat | whicKhanfosmbémauses aseddeshei bbdect
above, the defect nmanagenent information recorded in
mapagedefitni iefashetivnmaragenkat dneathy ttenporaty zidufect
is the newest | _. defect managenent infornmation nade
megnagpuarddaxgronr tthe defect mpahagémgnorinifomedimretacorded in
before the finalizing. Therefore, it is possible to
thiendeidnile dekect anpabigkimaeniotradeon dhedvamisny whether or not

record __data.
the recording medium is already finalized. Thus, depending on the
situation of the recording medium, it is possible to perform the
defect management and reproduce the record data by using the
newest defect management information. That is because, as
described above, the defect management information recorded in the
definite defect management area by the finalizing is the newest
defect management information wmade or updated upon the

finalizing or immediately before the finalizing. Therefore, it is
possible to increase the reliability of the reproducing of the record
data. |
Incidentally, the embodiments of recording apparatus and
reproducing apparatus described above may be realized in an
integral form with hardware as an exclusive apparatus or may be

realized by making a computer read a program.
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Incidentally, the enbodi nents of recording, apparatus
and reproduci ng apparatus descri bed above: nay be
realized in an 25 integral formw th hardware as an
excl usi ve apparatus or may ¥ realized by? AE‘EG QUG
conmputer read a program 45 2 1 AUG 2006 Enbodi hen
of Recordlng Met hod) The enbodi nent of a recording
nmethod 'of the present invention will be explalned
(Empleodigeentinh Rever dug dethnsl)pr esent  invention is a
recordi ng nmet hod of recording record data onto the 6
abové&hgeszmbbdument t ef orcereoppding covathogd nefithe giresent
the enbodiment of the present invention, fhe
invecopdi wgllnked eagldietg pThvinia&drﬁ\ingﬁmeﬂz.h‘d& sf the present
recording process of recording, the record:data into
inthetidat & ar eecordingfl metthodnmahageomlinhgi néanminidiada onto the
generating process of generating or updating the

abgeé ecaesmla@aewwnelenbefrgx pEat 1@Bor dinkeCanddi@sor @fNJdthe
process of recording the defect nanagenen

emb¥dendeBitl an t%%n?i‘@é@ﬁjt QhvERSREC A HE rtbBErdigRS @fdthod Eemg

- managenent -iInformati on gener at [ Ng pProcess, into

prévid@aPRL 8 :Ya $8s8 Gle cORARIE TR BE & Sﬁre@oxfdlﬂgj t¥erecord data

command process of giving a command for |nd|cat|ng

intbl 1Bkl 28 thhgrE£CY %éﬁcﬁ%@hﬂ%emﬁ%tq Ao PmlaRidiH generatmg

recording process recordi ng the defect fanagenent

prddaker "8t i QR ISR €@ ror ugRdehad ithet h&eféiﬁf eﬁfanagement
managerent-i nf ormati on generating process, :into

infefhiafids defRebniRR28s B aﬂl%"éebé‘ &P%cbi‘éiné hﬁleh defect

command for indicating to finalize is givenin

mah'a%@bi@&‘t CoRTR AL IhACESSendGitkd N ' eaRHEBY MBhhOGhe

I'nthe enbodi nent, at a Stage before the fecording

de%@ﬂ'xﬁ'&hééeﬁa‘e%lm@?%a‘tﬂﬁl defehlratiRPA0BUE s, into the

temporary defect management area; a finalize-comrﬁland process of
|

giving a command for indicating to finalize the recgrding medium;
|

and a third récording process of recording the defect management

information generated or updated in the

defect-management-information generating proceEss, into the
definite defect management area in case that theé command for
indicating to finalize is given in the finalize-command process.

In the recording method in the embodiment, a1:; a stage before
the recording medium 1is finalized, the defect: management
information is recorded into the temporary defect ma?nagement area
in the second recording process. The temtporary defect
managen;ent area is placed between the contrc}l information

recording area and the data area and 1s relatively large. Thus,
|

even if the defect management information is update& a plurality of
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information is recorded into the tenporary defect
managenent area in the second recording process. The
tenmporary defect nmanagenentygrea is placed between

the control information 26 recording area 2and Alh
area and is relatively~ large. Thus, even?inif %? gﬂ%
def ect managenent information is updated a plurality

£9h tﬁeluﬁ’l&lﬁ&c?'dg@@cttHm%%rﬁgnt'ﬁﬂ?&gﬁagﬁge&n be recorded

nar?;égenent formation can recorde mal nt al ned

S SIS SRR 10 Bty Ao 3Ry YOER LR When the
Sh BT P SARARSE T MBSl it ppation
i€ SrEPbEd rRuf ot d ARTPBEE e 5 2paboReiift ol o3 gy thive
rhiaplifl oSS e LUt YRR oE 0 B locec
SR BB R Rl WAL B g 5 in
Ch R Ne PR AL SBAS L PRt SGIRE ECONM i this Rint
THESORLII 108, L0, 000 Nl i BISPABA SOt
represiiaLEs annaraiasdep|thieneavridabls; tpRe &P poF HBEHBE dopm.

reproduci ng _record data recorded on the agbove .
descripdiesirited ahere gpeordivgdiutiy rheeriRgonethed in the

enbodi nent of the present inventjon, the 20Q.
embeddancaitngt et mebible by 1sedided emoeﬂllfea*dﬁﬁe%@@itwgen the

process of , . . :
write-once-type recording medium and the rewritable-type recording

medium.
(Embodiment of Reproducing Method)

The embodiment of a reproducing method of the present
invention will be explained. A reproducing method of reproducing
record data recorded on -the above described write-once-type
recording medium of the embodiment of the present invention, the
reproducing method being provided with: a detecting process of
detecting whether or not the recording medium is already finalized;
a first reading process of reading the defect management
information recorded in the temporary defect management area and
storing this information into the memory device in case that the
recording medium is not finalized; a second reading process of

reading the defect management information recorded in the definite
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detecti ng whether or not the recording nediumis

already finalized; a first reading process of reading

t he defect managenent information recorded in,the
tenporary defect management 4area and storind 1hM&G 2006
information into the nmenory device in case that the 25
recording nediumis not finalized; a second reading
process of reading the defect nanagenent information
defectr thagembuat dereai aaddBtaringAubigodsfareisiton into the
managenent area and storing this information into the
meeneryydeececn case dbet thatreched e onetlimgn iedinahized; and a
finalized; and a reproducing process of Teproducing
rdpredueog proatss néawpdeducing tbe sedordadata @océdfted in the
basis of the defect nmanagenment information stored 5 _
dava biea mRnthie bdeyd o€ thbnddfeet neens ge R ntEfotmation stored
descri bed above, before the recording nmediumis

inf ikl ARGry RQigef ect managenent information is
recorded |nto the tenporary defect management area.

F Shleercolia'i‘ﬁg théthbd H@s&ﬁ%@ﬂd‘iﬁlﬂrm%‘f@ tRe recording
f| nalize de

t he ect managenent 10 | Aformation | s

méﬁﬁﬂﬁdi%dflgﬁh‘%eﬂh%hgqé % ‘ﬁleﬂﬁ%%ﬁlcH‘ﬁriﬁgﬁfﬁﬁhoﬁr%arecdﬁed

e reproduci ng netho repr I'ng t recor

mﬂﬁ%grﬂfe éora‘ﬂﬁgdéf&%rﬂ'a?& 1HThb&a N0 gﬂ?'dtﬁﬁg W&l d, if

enent Information 1's rea romthe
f
TR TR, | P N Sgagh

in.fosrfn%{iggqi/s E‘b@@zldeztfgnFé h:%edﬁgﬁ&'i% K te@gg? %gement area.

Ion 1s rea romt

1a s e dj :

S e s R A T L rBEﬁrep%o%eﬁléﬂ? if
0 d
g B S8 AL RO B 00, 0 BBl
im%'}ﬁ%#fioﬁﬁg résli rf?c?x%' ¥ REDSO13EY Mc%ﬁﬂalgém%ﬁﬁr&pea in
I'n e menory déevice.

the first reading process. On the other hand, if the recording
medium is already finalized, the defect management information is
read from the definite defect management area in the second
reading process. In the reproducing process, the record data is
reproduced with the defect management performed, on the basis of
the defect management information which is read in any one of the
reading processes and which is stored in the memory device.

As described above, according to the reproducing method in

the embodiment of the present invention, it is possible to perform

the defect management and reproduce the record data by using the
newest defect management information.

(Examples)

Examples of the present invention will be hereinafter
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As descri bed above, according to the reproducing
nmethod in the enbodi nent of the present invention, it

is possible to perform the fect manage t iﬁg

reproduce the record data by‘@jsi ng the an\AgsA A
managenent information. 25 (Exanples) Exanples of the
present invention will be hereinafter 48 2 1 AUG 2006

' iy t n t i ng T I
FERaH LB At HRD, Lo B PO T STl s TR B ow
f the present .jnvention is _appl.ed to.a .
sfiont S 888, pritpaga Vhes do R ingachftiim, af ofhg dypesent
.appar.atus and.t he reprodyci ng apparatys qf .t he present
IBVFRURH 1A PRI h B § OIS CHesbOR el ARY0aLr LisPoane Hipt the
a .atus for the I fe-once-type optical dis
TR A e ABP ARG Ayt RE AP LPEISE [APDAMREUP eXlof b ppesent
.structure of the wite-once:type optica] disc in the
InVeRtirR ape tiﬁéﬁﬁfleg%ﬁtrqwgmg Zﬁﬁpaﬂéum%aﬁﬁﬁr%wa?@r the
10 data recorded on_the optical disc will be
wakts-anpedyrricpiioalstists the write- once-type recording
medi um which is the exarrpbje of the present invention.
(Bremadewof Recordieg IMediwmde of FIG 9 is the inner
circunferential side of a wite-once-type optical disc
100, Ivetlvhéheriagiordsigietoictmire oBthe witite vumcertype optical
circunferential side of the optical 15 disc 100. As
disitoim the sx@npde ahthe rreseat |isadnitiorar aad 1oonwmiachon sind
the control information recording area on the inner
dzia candedehonathsigdicaladist wilobhe e@xqaimed.he FAGk 6 shows
circunferential side of the |lead-in area 101, and a
tHee skibrronae dype0Be wiridéhgi wmethermc gritichl is hhererampie 24 the

recording area on the outer circunferential side of
pudsendamyendipm. Incidentally, the left side of FIG. 9 is the inner

circumferential side of a write-once-type optical disc 100, and the
right side of FIG. 9 is the outer circumferential side of the optical
disc 100.

As shown in FIG. 9, there are a lead-in area 101 which is the
control information recording area on the inner circumferential side,
a data zone 102 on the outer circumferential side of the lead-in area
101, and a lead-out area 103 which is the control information
recording area on the outer circumferential side of the data zone
102 on a recording surface of the optical disc 100. A first
temporary defect management area 104 is placed between the
lead-in area 101 and the data zone 102. A second temporary defect
management area 105 is placed between the data zone 102 and the

lead-out area 103.

In both the lead-in area 101 and the lead-out area 103,
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102 on a recording surface of the optical disc 100. A
first tenporary defect managenent area 104 is pl aced
between the I|ead-in area 104il9 and the data_zone 102. A
second tenporary defect nandgenent area 1@5?i,éufﬁa2:{}ﬁ6
bet ween the data zone 102 and the 25 |ead-out area
103. In both the lead-in area 101 and the | ead- out

ceh%fol%QﬁDr ggaatﬁodr} f%o%@p&girfqgghﬁoﬁta{rfog rg%{nggﬁi ?}@ﬁ%@:}i%an for

contro n managenen or ma
' - ' fr. L pf i on.or dat n
i afaEGELHHEV A ERUL G0 AR 3 L B0k R0, 43 33PL o the
1 hsiprovinded with efipite defect man ment .
oppisgl 4R YRE Bractdededalcn Thé e BRL afn a Tant rorpvided
defini,t g defec nagenent area 1Q7. In _both _the
w408 e Ranty Reet TMADASO Tt Atk a g 06. o cFlbk loadinatemian 103
.informtjon 120 argfer to FIG 10) is recorded. The
1y eV 52 aofeknpendeied mmanagrmentesea B8d. ddmaboth
are& 11 shown in FIG 1. The data_zone 102 is provided
the  hefegt mmnpgamant sawean 108 andd 187ar efocsam appagement
.and 110 on thépinner and outer circunferential sides
indprpwdion d20gefente A 1E0sl0) issrreorodl y.  The user
data area 108 is a main area to record the "record
dat a'The dgdia genenh@e erarasponds dodthe, akewe-deacwihed data
data. The spare__areas 109 and 110 are intended to
arsgaddasbowie ineBbrd dat Bher data z0peddP8cis providediseith’ a
data area 108. Nanely, when there is a defect in the

usffedabatarear 881 08d share agend HA? and 138 epacthralénner and
already recorded at the position of the defect is

owtieresimauinfergntiat ovidesl dfntlee ushe dpizr araneh0d0%espectively.
110. in the both the tenporary defect managenent areas

Thessemddatz) ares, 18Hasdemeein managemeacoidthenfecord 12¢a”,

is recorded tenporarily.
such as image data, audio data, and contents data. The spare

areas 109 and 110 are intended to evacuate the record data from a
defect in the user data area 108. Namely, when there is a defect in
the user data area 108, the record data to be recorded or already
recorded at the position of the defect is alternatively recorded into
the spare area 109 or 110.

In the both the temporary defect management areas 104 and
105, the defect management information 120 is recorded temporarily.
Incidentally, the defect management information 120 is also
recorded in the definite defect management areas 106 and 107.
The difference between the definite defect management areas 106
and 107 and the temporary defect management areas 104 and 105

will be described later.

Next, the defect management information 120 will be
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I ncidental ly, the defect managenment information 120 is
also recorded in the definite defect managenent areas
106 and 107. The differenc%obetween the definite

def ect managenent areas 106°Yand 107 andfthe l@m}ﬂ{ﬁy
def ect managenent areas 104 and 105 25 %RA%e
described later. Next, the defect nanagenent

information 120 will be 50 21 AU G 2006 expl ai ned.. The
exladaed maidye fefcti magvagemnont 1nfprmationdli®as wred for the
def ect managenent performed by a recording /
defest oduenagemeiar perforapol (baf en txpcprding 4y, rppeoducing
recordi ng / reproduci % apparatus 200 perforns the
aplededusnydrefar whellGecdddi ndThéeretording o dapaoducing
onto the optical disc 100 or when reproducing the
apeomtos 208 o driorms Héeodefardl mdinagehdnt wherheecording the
exanpl e, the defect nmanagenent is mainly as follows.
revbed dater entsthe dpteat ,disud@lasr veemtrepesjudingt she mecord
deterioration, on the user data area on the ~j optical
datiasfrd@0, thdeopticat ddist al08. r efnr dbd awawmpleomihbe defect
position 10 of the defect. At the sanme tine, the
muaaeagethadit &5 hnibdy s Gildekky Waeartlagteois aldefedy, such as
recorded at the position of the defect is recorded

Sckﬂic%éshedﬁgﬁer eoﬁr&@tel@@ra‘ft'ioﬂ-l%n Ve @48, dAHE area on the
fol | ow ng operatlons are also performed as a part of

opttft%ld&ifsé Ciooefed %HE{N& dafa AR RLrABd Hay TEONLEE ri_:gnsﬁzmn
the position of a defect upon reproducing the record

of th ddeFedicCOAFIQMEl Batlte tiAB! tHR! Re@rPR d408 RNBedBriginally
operation of reading fromthe spare area 109 or f

ret el d 6P adr slad 2 rb 0¥ Oht ShB g ddtionesOt e de®sctrld Pobided
recorded at the position of the defect. In order to

infetherdpasuchran debest 1menagdarasved, tder RANWHNY operations
reproduci ng apparatus 200 needs to recogni ze the

ar@Qadhd iperf@fmad def f¢taritpftile dsfict3dadabamdmda atD8peddidon
def ect managenent information 120 is mainly

of recognizing the position of a defect upon reproducing the record
data recorded in the user data area 108 and an operation of reading
from the spare area 109 or 110 the record data to be originally
recorded or already recorded at the position of the defect. In order
to perform such a defect management, the recording / reproducing
apparatus 200 needs to recognize the position of a defect in the user
data area 108. The defect management information 120 is mainly
used for the recording / reproducing apparatus 200 to recognize the
position of a defect.

FIG. 10 shows the content of defect management information
120. As shown in FIG. 10, setting information 121 and a defect list
122 are included in the defect management information 120,

The setting information 121 includes: a start address of the
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used for the recording / reproducing apparatus 200 to
recogni ze the position of a defect. FIG 10 shows the

content of defect nmanagenent 1i nf ormati on iﬁz Aﬁsﬁ
shown in FIG 10, setting irformation 121 AlHer 2006
list 25 122 are included in the defect managenent
informati on 120. The setting information 121 i ncl udes:

S8 e B8 Shfcen' O Ridpber SR ot 06 BiBacl 8 the

st o Pee, i Bet PBA e R0 LG Bhareiees o rafiforn st erpad 10
[ FlL G .1(%. FI% 11 shows theﬁi%nt t of the def ect
a}lasﬂtt PIANIQLMALIR, 2ASSNAWE B - the defect |ist

122, re_are recgrded an address.for  .Jndicating the
posi FHE G ioupetie PRt gbdnedde ok nt (W shown
is _hereinafter referred to as_a "defect address"), an
imddfestl for thendefestiling 188, thers aragesetded on pddepes for
&;ﬁ?rq area 109 or 110 of the record data to be )
inddeatinegdtloe rasidatyol acdelest iat theaspoglatieoaren 108e(which
defect (which is hereinafter referred to as a "spare
isaderebsafter arafermheio iast or ftdefant. addeessVeran aaddeess for
plurality of defects in the wuser data area 108, a
inglica @higt theofedufdog pekitiossds thadsrspar area 89 or 110 of the
corresponding to the defects are recorded on the
regef@dctatia by be2®corded denakielagly tevordef st thapagitientof the
can be perfornmed not 15 only for the user data area
defest dwhibk isphecainafter reforredt talasoaf Sspanehaddness’s and
recordi ng surface of the optical disc 100. Next, an
othepebtfoabmiionec W engtbéra reredef pluraltiageddafects in the
information 120 will be expl ai ned. The tenporary
ustef @zta aranal@Seatplarelsy 1o dafatt10ddvassehea mpptspeak areas
di sc 100 and the 20 definite defect nmanagenent areas
cotOG Enlib@7tcatlee diefedtstamdeatarded on the defect list 122.

Incidentally, the defect management can be performed not

only for the user data area 108 on the optical disc 100 but also for
the entire recording surface of the optical disc 100.

Next, an aspect aboﬁt recording of the defect management
information 120 will be explained. The temporary defect
management areas 104 and 105 on the optical disc 100 and the
definite defect management areas 106 and 107 are all intended to
record therein the defect management information 120. However,
The temporary defect management areas 104 and 105 on the optical
disc 100 and the definite defect management areas 106 and 107
differ in their locations, sizes, and purposes for use. Hereinafter,

their differences will be specifically explained.

FIG. 12 shows one example of the situation that the defect
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record therein the defect managenent information 120.

However, The tenporary defect managenent areas 104

and 105 on the optical di sg?aloo and the definite

def ect managenent areas 106°4and 107 dif ' '

| ocati ons, sizes, and purposes for use. zgle)i&wa@@qs

25 their differences wll be specifically explained.

FIG 12 sho one exanpl e of the_sjtuatjon that the
maapgemeyt nformuetipood 29aingessrde ifoithgt tempevery defect

recorded in the tenporary defect nmanagenent area 104
mgnagememinareanbdt any 188f ecthardampansay dafacismepsggment

105 are intended to record_ the defect managenent
aneafsol 4t anh 109 axmpotendsd tontredondhéhepdefest miapageorent

is finalized. 5 The defect managenent information 120
infermatogsdf) temponerdefentil thenoptivehtdisThdhisJinlized.

or absence and the position of a defect are different
Thededachmuptagahedic safosnatioat 120 issnreessgyr fort the defect

record and maintain the defect managenent information
maR8gemeerich Tloptpreabnde 9¢. aisertdecandaiid ppsitiom oftagefect

before the finalizing, the 10 defect managenent
arendiffemintoforl2fch sopteecolr dit, asndthai it dk neekdssary e record

tenporary defect managenent area 104 or 105 on
ardem@phiGal thél StefbeP. miah slgden &R NPIfermaTiGMOoMA0i Bn each

FIG 12, the defect managenent information 120 is
ophtRGQr did. t WhCehé apaahpld,yat B abtagdirgordatheafidalizibg] nhe

the tenporary defect managenent area 104 or 105.
defes daiaddentliGfodd asitend 20hias kecor dief ecld menageived in

information 120 in total because such a process of
theepaap ey deeosidinign A femdeat estea MDWMPRTRO6 on the -optical

information 120 is perfornmed twi ce in an unrecorded
digd €00, This makes it possible to surely record and

reproduce the

In the example, as shown in FIG. 12, the defect management

information 120 is recorded twice repeatedly in an unrecorded area
in the temporary defect management area 104 or 105. Incidentally,
FIG. 12 shows the four defect management information 120 in total
because such a process of repeatedly recording the defect
management information 120 is performed twice in an unrecorded
area. This makes it possible to surely record and reproduce the
defect management information 120.

Until the optical disc 100 is finalized, the defect management
information 120 may be updated several times in some cases. For
example, if dusts are attached on the optical disc 100 between the
first recording and the second recording (i“.e., additional or
postscript recording), the defect (or dusts) is detected upon the

second recording. On the basis of this detection, the defect list 122
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20 defect managenent information 120. Until the
optical disc 100 is finalized, the defect managenent
information 120 may be updatgd several tinmes in sone

cases. For exanple, if dusts are attachez ggmﬁ 2@,@6

optical disc 100 between the first recor
second recording (i.e., additional or 25 postscript

i§ eqpudiad) . WigenleiBE! dbRctdUniS)1995 Wetgrd AdIPERe t B8fect
second recording. On the basis of this detection, the

o RE4 b infB2matichl PAISIR000 RS 1ROk to R LDGist 122

st 122 1s update managenent

SO 5 0 LA, R R R eyl Yo 3 15

IS recorde
4 of- . .Qnt | disc.. i Ite-
THE e AD Riac,T0F 185 Widie BhEd ruRP melpfulils Bo SRR PRt
nedi,u o that it,is inpassible tq verwite the .
reSauAble dePec e RaFLinE eHe S R ior (361 (A1 30 o% DREOSsible to
exi sting,.def ec n nt informatjan 120. Thus,, .as
ngt\enthw@éai@ i paﬂawea%%ttm%mgéﬁﬁzo on the
information 120 is recorded in .seri after the .
XIS OIS P aGt dEAnARRRSTHoRE R il 130 - Tiaoes ghewn in
der to yealize such,repeated and serial ,recordin )
FiGe l3ef the Mﬁ%@ﬁerﬂeﬁiﬁto%@%@m%, Iy akgsy glr%% is
defscé, nanagegﬁpt aﬁeas_1Q4 and, 105 are | arger, than .
reoeadagripnseracs eleet thaprignendeigct managemed trigformgtion
FIG 13 shows one exanple of the situation that the

fect nmanagenent information 120 is recorded in the

definite defect nmanagenent area_ 106 or 107. The,
def i Ant erdps be remdivggewelnirepeated and serial recording of the

defect management information 120, the temporary defect .

management areas 104 and 105 are larger than the definite defect

management areas 106 and 107.

FIG. 13 shows one example of the situation that the defect
management information 120 is recorded in the definite defect
management area 106 or 107. The definite defect management
areas 106 and 107 are intended to record the defect management
information 120 definitely when the optical disc 100 is finalized.
Namely, at a stage before the finalizing, the definite defect
management areas 106 and 107 are unrecorded {(or blank). When
the optical disc 100 is finalized, the defect management information
120 is recorded in the definite defect management areas 106 and
107, and the recording situation is continued subsequently.

In the example, as shown in FIG. 13, the defect management

information 120 is recorded twice in a row in an unrecorded area in
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areas 106 and 107 are intended to record the defect
managenent information 120 definitely when the
optical disc 100 is finalized. 20 Namely t t
before the finalizing, the fefinite defeczlﬁd%ggzéiﬁﬁ
areas 106 and 107 are unrecorded (or blank). Wen the
optical disc 100 is finalized, the defect managenent
i nfor.mati o 120 is recorded in defj ni t edef ect .
then ASEEE: defe EhnaBaREmE T G7eBahlo: Wo 10h or T Thakes it
situation is continued subsequently. 25 In the
pogsHiel d0 surelyowscerd Pl repraducedhec detestagenaagement
. information 120 is recorded twice in a rowin an
infpymeabioael2@rea in 54 2 1 AUG 2006 the definite
def ect managenent area 106 _or 107. This nmakes it
possisrerdiggsutce| §he eeptigahndiscepl@duie the domeeple, the
managenent information 120. According to the optica
temipoecarpclaiact maexgemest atea (¥4, kiforisrylatetebetween the
managenent area (104, 105) is placed between the
comtyolr Ghfoirmimiiont recomengr dirng &rhea leatidnl eadai 10dr @a the
101 or the |lead-out area 103), which allows the
leagbopat abehi 1Q3hetwisieh tdldowswr the- eompatibilitppbet@ben the
disc 100 and a general rewitable optical Udisc. In
writedencé-dypeabpeieal hdisgonpat hiaidl at gewetsil aegaitille opbical
rewitable-type optical disc, the wite-once-type
disept i chd dirder 100 reaéde tthdavempheilitig- iwitd ea, ddirral
data zone, and the |ead-out .area, and needs to
rewBitAbéd -0y pe baptieal edigedi e SyFigeidH @ tyiuchpscdlndisc 100
order, position, and size (area) of the areas. The
neddy t6davd tlge 1004 - iAB i the 84k zénbaahd vheCclwadi-Bgt area,
structure although it is provided 15 with the
and engeelsaty ntteiheain aelhagie tbrdigasthtdtuasdshob asmthehrder,
allows the conpatibility. Nanely, if the tenporary
posdtioast anbnsigendéatesr ef 1 i sreplsacedlin shichbadiden 100
area 101, because the

- maintains such a basic recording structure although it is provided

with the temporary defect management areas 104 and 105, which
allows the compatibility. Namely, if the temporary defect

management area 104 is placed in the lead-in area 101, because the

temporary defect management area 104 is relatively large as

described above, there ié no choice to extend the size of the lead-in
area 101, which is unfavorable. In this example, however, such a
disadvantage does not occur bhecause the temporary defect
management area 104 is placed out of the lead-in area 101.
Moreover, if the temporary defect management area 104 is placed in
the data zone 102, the defect management information 120 having
properties of the control information is included in the data zome

102 which is an area in which the record data is supposed to be
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tenporary defect nmanagenent area 104 is relatively
| arge as described above, there is no choice to

extend the size of the lead-in 20 area 1Oh1 which is
unfavorable. In this exanpl 8 however, TaAUG G 2006
di sadvant age does not occur because the tenporary
defect nmanagenent area 104 is placed out of the

| ead-i.n _area Mok eov e npar ary. def ect ..

rwﬂaénemwa}gegﬁi&&sw?ﬁﬁ%*ﬂﬁt YERESudrdl SpEtagion end
t he def mana Lnformat.i on, 120 havi ng 25 .

the GeePTd oty FHGTR Hfe ABIOTERA P RabASHE & ORGF ibs different
the data z 102 is an area in, |§:h

frPEngas%IaQ Ph% gﬁé@l QI HEOBs greq éﬂxe data zone
recorded, causing the di sadvant age t hat the contr ol

1% oFmdhioaxample; howess duch: a, disadeantags dpes mati oerur
havi ng properties different fromthose of the control

bdcafusenidid tempareryidedecti martageataeat agre 10D2s placediost of
exanpl e, however, such a di sadvantage does not occur 5

thiee data ezcree hO@TpoTheysmhet&t traeafpentmne defeat ¥9dnagement
pl aced out of the data zone 102. The sane is true for

arehel @ef ect managenent area 105. The start address and
end address of the user area 108, and O the size
i nf ofkeet stayrt i d d femsspad eeved eddlr269 cfnithel hfermrgea 108, and
included in 10 the setting information 121 in the

thdediee tinfenageiventdf ithkospmatel aredL006r &fidrltloakFt Gnelijed in
This setting information 121 can be set by the

the esatifigngnformeptiodud Rdgiraphar dé fest 208naNemsnt, infornsation
all owed to change the start address and end address

120f (velier W6 eF1@r 4®) 108 hiargbitinie i6foresatibnt hel spar Be set by
areas 109 and 110 if they are clearly shown as 15 the

thé ektordinignf ospdd 1 ing 2lp p Avasi 200 .hel an elye hangedlowéd to
is possible to maintain the conpatibility with a
chgagertdle stoetraddiddse- Aydendaddadieny offadieunserTheeaf 108, and
it is possible to
the sizes of the spare areas 109 and 110 if they are clearly shown as
the setting information 121. Even if they are changed, it is
possible to maintain the compatibility with a general
rewritable-type recording medium. Therefore, it is possible fo
ensure a space between the lead-in area 101 and the data zone 102
by shifting the start address of the user data area 108 backward (to
the outer circumferential side), and it is possible to place the
temporary defect management area 104 in the space. Depending on
how to set the start address of the user data area 108, it is possible
to reserve or ensure the relatively wider (large-sized) temporary
defect management area 104. The same is true for the temporary
defect management area 105.

According to the optical disc 100, the definite defect
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ensure a space between the |ead-in area 101 and the
data zone 102 U by shifting the start address of the
user data area 108 backward %to 20 the ou

e
circunferential side), and PP is possi bl e }I?OTr pi\b,@g[msg

tenporary defect nmanagenent area 104 in the space.
Dependi ng on how to set the start address of the user

data area 108, it 1S i-ble to reser r _ensure
e BBt GEPYS AR dgerts Aased apbhadbadder atea 101
nagenment area 104. The sane is true for , the
2R idhear Jeadstder it en%ﬁpeﬁi"é@T&OS‘."hA@Eor@il?@st othe
the optjcal, disc 10Q, the definite defect 5.2 AUG
cm%ti%hfd%dmm%r% w@e'memfpearo@tbqaécgbsq Elot%émd a
| ead-in area 101 and_the | ead-out area 103, .
ganeygdcrevaripblonophicgl| gise-t heNastHyat 2 beepeyahdansthable
the wite-once-type optical disc 100 and a general .
optéeal disll havpreaaltodiesordNdeetigfecs manegamadniniosp adion,
5 optical disc has areas to record the defect
g plasedaid bath thedeadsias aped agdpthe tkpd put area.
both the |ead-in area and the |ead-out area. The
Thooptmwal dlisc 1D adse hasathe e firste nlafectisiaragement areas
managenent areas 106 and 107 placed in the lead-in

106 eadlQ07apthdeldein eda deddneared ()1 masbahei keldyouiMtarea
this point, their recording structures coincide. 10

10Bheeepeocidvelyt 4t phispbiet, tthetnsecedihg donptuids toingide.
between the wite-once-type optical disc 100 and a
Thgaeésrl, itevs ipaddibld tpeenepté cidle dionrpatibilatypletofeen the
Recordi ng / Reproduci ng Apparatus) The structure of a
writcondeype rguicducdisg dffaratdisai rgeneeral 15ewxemble-type
of the present invention will be explained. FIG 14
opsivalslis¢.he recordi ng / reproduci ng apparatus 200,
whi ch is an exanpl e of
(Example of Recording / Reproducing Apparatus)

The structure of a recording / reproducing apparatus in the
example of the present invention will be explained. FIG. 14 shows
the recording / reproducing apparatus 200, which is an example of
the present invention. The recording / reproducing apparatus 200
is provided with: a function of recording the record data onto the

optical disc 100; and a function of reproducing the record data
recorded on the optical disc 100.

The recording / reproducing apparatus 200 is provided with: a
disc drive 300; and a backend 400.

FIG. 15 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 10b.

As shown in FIG. 15, the disc drive 300 is provided with: a
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the present invention. The recording / reproducing
apparatus 200 is provided with: a function of

recording the record data onto the optic di 100;
and a function of reproduci n@7the record ﬂa/ﬁi@ 2006
recorded on the optical disc 100. The recording /
reproduci ng apparatus 200 is provided with: a disc

dr.i 300; a a backend,400. FI 5 0 e inner
Ghipdls dRete 300 A HtAL R S 2 AlBFreaudlE )
rec rdsh%&%,orngti on onto the ggti cal disc 100 and 25
FERHEELO P B B IP FEEBIIBA%0N the optical disc

100. ﬁ,il&sho_vm in FIG _15,, the disc drive 300 js ) )
provi dé@ SRiktle angton 391 AgEr 1o0tH f@prmtw%b@ropé‘sqal dise
an optical pickup 352; a Radio Frequency (RF)

%I ifier 353; and a servo circuit 354. The spindle

notor 351 is a notor for rotating the optical disc

100. Bheheptipal qzickpipcRG8 Bs@ndsc dhesradoadr dada dbwdha like
or the like onto the recording surface of the optical
odite ¢he0tedoyding adirdacangf tthe opiacel disy 1680rinderadialiing the
| ight beam and reads the record data or the like
recmulidgdswrfacbewitdc ar dighd beafgcandyresaisethe ngpcord data or
reflected |ight of the Iight beam The optical pickup
tB&2likat paderdedRBnsitheatecordingr sesfaondbngréaeivieg reflected
reflected light of the light beam The RF anplifier
1igh3 cdndid Hiighs tidwenRF TiegnpticaltpiokupdB 52 omip ibe a RF signal
optical pickup 352 and outputs it to a coder / decoder
cECREM diBg 5o thier et dtlhghREf dhpllightebe883 nmakes,
fromthe RF signal, a wobble frequency signal W, a

t r acKl'ee (RF agighifierTs; 3 amlptiffesciise RIS segmak ovkgntied from
FE, and outputs them The servo circuit 354 is a servo
tlcopptidal gikkupt 352ramdoutehls rig to a coder / decoder (CODEC)

355. Moreover, the RF amplifier 3563 makes, from the RF signal, a
wobble frequency signal WF, a track error signal TE, and a focus

error signal FE, and outputs them.

The 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. |

As shown in FIG. 15, the disc drive 300 is provided with: the
CODEC 355; a buffer 356; an inf,erface 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 demodulate and decode the
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the driving of the optical pickup 352 and the spindle
notor 351 on the basis of the track error signal TE,
the focus error signal FE,GSQd ot her servo contro

15

signals. 20 As shown in FI the disc gr‘] ;‘SU@@U%\

provided with: the CODEC 355; a buffer 35
interface 357; and a |ight beam driving device 358.

The C 355 i.5, a.circuit 2 Wi th: functi,on
regPrd iRy o periiisau 6he PIREC! 456 fomadiulates gl Hafodes
up readi ng; and 5 a funciion of appending an .
they B} SRR mt@hlt%djér@m ﬁﬁpki’»@“oapﬁéhﬁééo&g dHion Fgafing,
recording so as to denodul ate and dgcode the 58 2 1
PealeyeoRn PRPaT BORLgCAlonsiaR e decgded RFoemmalgsnd then
denodul ates and_decodes the RF signal outputted from .
outpatrthaagioi thebwts 866n Mateener, ipdheoeiroragprapeigen is
_correction for the decoded RF signal, and then
imnpspikle @isi ¢ reselieopuidrdprming erer, conreghenefonthe

correction is 5 inﬁossi ble as a result of performng
dechdedr r oR¥cor ségeabn fthe t heCOJHBOded3RE si ghatratese an

CODEC 355 generates an error- correction -inpossible
erspyynatreesion maipossilg sigmal fod indiqatisg thdts andrewtputs
to a defect detector 359. Upon recording, the CODEC
ths5igppknidsa tdefeet rdetectorr 860i orlJpodergcorting,r theor@GODEC
data outputted 10 fromthe buffer 356, denodul ates and
358egspdesds e daicr torteavivrmacodode the redotd date outputted
optical characteristics or the like of the optical
fradhsthd Ghffan@bBhete motpldiz st hadddésonttal thioddtaatea hiave a
the light beam driving device 358 The buffer 356 is a
codermriyeditocthe dpaicskt changetehéstiec ordtlatldce bF the optical
tenporarily. The interface 357 is a circuit for
dismoh0 0 phhindherheuipipis the decoded record data to the light beam

driving device 358.

The buffer 356 is a memory circuil fo_r storing the record data
temporarily.

The interface 357 is a circuit for controlling the input /
output or communication of the record data 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 a request
command from the backend 400 and outputs all or part of the defect

lists maintained in a generator 360 for generating Defect



423

10

15

20

out put or conmmunication-of the record data or the like
between the disc drive 300 and the backend 400.
Specifically, upon reproduciag, the intehg ce 3%7
responds a request command ﬁ?on1the backe ?4@UJ 28006
and outputs the record data outputted fromthe buffer
356 (Le. the record data read fromthe optical disc

ML %ﬁeh@ggg@%%@fbndf@ﬁi\ﬁ Q@ﬂ@ré@‘i%%}nﬂ) th Sagkend 400.

Intertace receives the“record data which i
I nput f ae b af=tel [ %RQ]
and ou gatéﬂﬂ%ﬁgggug?%q?%hfﬁgabﬁf%@?n%%é?v?%GESS erates
i Rt ar.face 357, responds a.request 25.co ngd,fromth
a, H8in PS8 A B pries ot FORFpgRRiBR The ther JEpoRE data
| jst i.nt ai ned | tor ,360 for ggneratin
opgrudedsgrom, the OB e Bt OMPSESatHsnstERtL to the
eneratar 369), to.lhe backend, 400, __Upon recordi.n
ORRES] PORb AN T bE AP A B an B52rBParlatosa  ight beam
beam dri vi ng. sjgnal_ carrespqonding to the recaord data
0y ﬂxaéas Gohhe nae moariving signah andigradiptgs the
to the optical pickup 352. The_ o tigal_gic%ﬁp 352
repodding sailrsace @it theeamiicad dise HBY| wildy 1b-he [Ny hauseanthe
driving signal, and irradi ates the recording surface
resprding optheaecdid datammthlike. omithe wegozding parface.
recording of the record data or the like on the
r ecoddi Ahownr imdd G.ALS stivwwdist deig 309, ist prodided witihiethe
300 is provided with: the 10 defect detector 359; and
dafhet Bhledjenctiiandébe DM gfemtodat@ht or 359 is a
circuit for detecting a defect on_ the optical disc
100. Theeddédatcde theter 30 352 ginsaibifer detdefingra defect on
detection signal for indicating the presence or

thabsphical odise #60ectThe alefecttduiestahi3ddsiggnaratefha defect
def ect detector 359 detects a defect on 15 the basis

dedtctihe sigoalltfoof indieatimep the anresenicenonabskace exfor adefect,

data upon reading information (upon verifying or
anceputpiued Plyds. signadesdiieddfect detector 359 detects a defect on

the basis of the result of the error correction of the record data upon
reading information (upon verifying or reproducing). As described
above, if the error correction is impossible as a result of performing
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 cor1'éction impossible
signal.

The DMI generator 360 is a circuit for generating or updating
the defect management information 120 on the basis of the defect

detection signal outputted from the defect detector 359. The defect
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above, if the error correction is inpossible as a
result of performng the error correction for the
‘decoded RIP signal, the CODgg 355 U generates the
error correction inpossible signal for indidaild§ 9386
20 fact, and outputs this signal to the defect
detector 359. The defect detector 359 outputs the

m%ﬁ{a?%gﬂgﬁﬁ eﬁltf W aglodnalod 95 #Wi:ﬁﬁf)gngstbf@d ﬁ@ftgsﬁn&%mory

ect en receiving t corre

SHIEHRE ML S i o

reS?f ﬁg@éu%a%%ﬁ%s Fposioe RBredh hICPRB B A aBREb Wbuss
gl %cgﬁr?lgneésﬁﬂé’e?lﬁzfnofgra%ﬂﬁ%@ sBa AL 40 b

erator 360. The DM generator 360 responds to

thg anéga e®fmand from the backend 400 and out put s
t he defect managenent information 120 to_ the backend
400 #¥r shewn te Jhl dderthec digs Arive 3000k eucwmml wih a

the disc drive 300 i,s _equi pped with a_ Centra
Cemtzab yosgseimist UnapUCPIB) 361he T CRY %hﬁpﬁlﬁ-@lﬁ fbe disc

disc drive 300 as a whole, and controls the exchange
drive | 39Gramta ovbolmoagd: senéreisethe ¢¥changeliof iufirweation
300 descri bed above. The 10 CPU 361 al so controls the
amenpriliaglemendsion thed dieadivige dperdescombed ahmwe. The
record data and the defect managenent -information
CP120.36he abRy 8edtrdspdhes tecoadiogt nperetiomanandr reading
request conmend transmitted fromthe backend 400 and
opevationl of threreerdhdate aofd the delfettveanagem et idrinagion
300 and the backend 400. 15 FIG 16 shows the inner
128t r Iheir@POF 3Gie rbaptrdd 40G cOhmdrol command or a request
commend transmitted from the backend 400 and controls the
exchange of data between the disc drive 300 and the backend 400.
FIG. 16 shows the inner structure of the backend 400. The
backend 400 is an apparatus for reproducing the record data read
from the optical disec 100 with the disc drive 300, receiving the
record data supplied from the outside in order to record it onto the

optical disc 100, compressing and encoding this record data, and
transmitting it to the disc drive 300.

The backend 400 is provided with® a drive controller 471; a
video decoder 472; an audio decoder 473; a video encoder 474; an
audio encoder 475; a system controller 476; and a defect
management device 477.

The drive controller 471 is a circuit for controlling the

reading processing and recording processing of the disc drive 300.
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backend 400 is an apparatus for reproducing the record
data read fromthe optical disc 100 with the disc
drive 300, receiving the record data supplied from

the outside in order to recdt!d it onto the 92dpt
di sc 100, conpressing and encoding this rec%rdAoILgtﬁ}a,ZOO6
and 20 transmtting it to the disc drive 300. The

ﬁ_lackend 430 is provided with; a drive controller 471;
e pagkendedBand ihe discadare gofoaeperade andpgadorm an

encoder 474; an audi o encoder 475; a system_ .
openatiom ef razdingribearensrdctataditogeibatontesalcdisg700 and
25 The drive controller 471 is a circuit for

repredwtingnit tnd aneaperatiproctgsceiyingdtheceraihgata from
processing of the disc drive 300. 61 2 1 AUG 2006 The

thackersddd ndinedcohdirg st atrtioveh80p idoadpdisat d08nd The drive
performan  operation of reading the record data from

cobtrodier 48l whaditzebOthandopeentioduof thei badshdr00 and the
operation of receiving the record data from the

diye grie 00 becrdrblling 1 eeb B ®RiroeedsidieSendOfbeording
The drive 5 controller 471 realizes the cooperation of

pidRsBack oTdiOisndiribe 300 sCShetifecally) e @RNd Uohithsller

t he readi ng processing and recordi ng processing of

47 Do iipiRs o M A98e dSPREIFOOCRL fNest! PEmMA N Es %%hgsoééa%ﬁng,

471 outputs to the disc drive 300 request commands

reQdin ,eaghfputm%gcadh%i Ngecdidl PHAEA NEréRe fIREOLGFEAL 2356,

fromthe buffer 6, 10 outputting the defect

o%@gﬂg%é HE%&BM%%%QeMOmiBPﬁm@Mn mmmhorﬁhel DMI

sSo on. The controller 471 also controls

gdiratbPRto, e4tput Phetdi8ve %‘gﬂrtflolq!@f a7itdieo dhlebls the

managenent = 1 nformation 120, a ot her vari ous

inpftOr | gltpdieot| B8P f’@&ﬁ‘aerdét% 3Rd @U@ nagement

ecoder 473 are circulits 15 for decoding the record

ind84 @ 24t £ 1 208 ahBsk HerOMa £iBa s Aplrb PRt c 100

The video decoder 472 and the audio decoder 473 are circuits
for decoding the record data which is read from the optical disc 100
by the disc drive 300 and whichk 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 veceiving a video signal, an audio signal, or the like inputted
from the outside for the purpose of recording them on the optical
dise 100, compressing and encoding them by Moving Picture Fxperts
Group (MPEG) compressing and encoding method or the like, and
supplying them to the disc drive 300 through the drive controller

471.

The system controller 476 is a circuit for controlling® the
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by the disc drive 300 and which is supplied through
the drive <controller 471 and converting the record
data to be reproducible wth a display, a speaker,

or
the like. The video encoder 6474 and theanﬁoAé;"@o@@@B

475 are circuit 20 for receiving a video signal, an
audi o signal, or the like inputted fromthe outside

for the purpose_of recording themon the optical Qf?i sC_ .

A1, coninl oA Al Bhe GAeads Aepdatel By theatioplesedar 473
Experts Goup (MPEG conpressing and encodi ng nethod

and thee defes, mandgesuent yievice ¥dh tamd mepuoduciag ke 3goord
through the drive controller 25 471. The system

detntinotdarerdi®n withcihe eavites. cUponoredarginghéhe2system
1 AUG 2006 drive controller 471; the video decoder

comtzpllehed B dbatoelsodbe d7e cantralleer dEledhemavdkgenpnoder
device 477, and reproducing the record data in

ATA08es akiddod eMcoldel 7 Slexhaeihe Wptittraeakgentnd Hevice 477,
system controller 476 controls: the drive controller

toAtherd e rebelad thecrsleyrdd d4t4; int BEogeiHiRoeNE dethd /8evices.

and the defect managenent device 477, to thereby

UpBAFchroldcies dll daédydifgC ARRES b AN cWhith1ldi€476 controls
devi cés. Upon reproduci ng and recordi ng, the system

theoRidohtRie 906 (@AN EQhrold RBedbSFe @i a0 tifndimission of

controls the generation and transm ssion of various

' f i.anal
v SoE b g OMTRSimatile, [E TRbMof ofh FESPONSEs IR or the
1ikD HEH LEE e BORPEIIEN: 01 B ofdi () REaKike ¥he F0pBRGtion

of tE #eR BB anf HRbhcRAh wp a function of

recerving and maintaining r part of

98! SLARABRCHD TS o gt e hpmors
cirBREAHERLs a function of receiving and maintaining all or part of
the defect management information 120 made or updated by the
DMI generator 360 in the disc drive 300. The defect management
device 477 performs the defect management with the system

controller 476.

Next, an initial setting operation of the recording /
reproducing apparatus 200 will be explained. FIG. 17 shows an
initial setting operation 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. The initial setting is processing for
preparing for the recording or reproducing of the recprd data, and

includes various processing. Qut of the processing, the
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device 477 perfornms the defect managenent with the
system controller 476. Next, an initial setting

operation of the recording reproducing app tus 200
wi Il be explained. FIG 17 sfidus an 20 ini ¢ AAUG 2006

setting operation of the recording / reproducing
apparatus 200. The recordi ng / reproduci ng apparatus

200. perfornms th initial,.setting, . between W whe he

Bieie e it con e  PYinaf iSO PR R A oar s defect
uni t 300 and. (i en t record data is. recgrded o

Papesdmatt Horhalion D g | eoBeauesimgof obhos defect
reparing for, the recording or reproducing of the X

R aEGRATEN D (AR EIA 616 1K 0 \tﬁﬁm@e&dgéggspﬁdzhed;keowﬂl be
the processing, the 63 2 1 AUG 2006 initialization_of

expdaprd dlowi scTheoproerssies csapiesfrrored haadalecinder the
managenent information 120, the transm ssion of the

caateel of than &daeifil ohtbherdtivomnit 300t o t he backend

400, or the like will be explained below The

pr ocedsi shyws ipe FI6r iy whienl theuoptical Wesc 3000t rserdéd or
the CPU 361 of the drive unit 300. As shown in FIG

lagdedtiato tihe dpivecalnidi 30,106 iGPUN86ltefithe dtivadedit 300

into the drive unit 300, the CPU 361 of the drive unit

jB0Qes milgherwirenhetheropiocal discopd0 dalandiusce diledsdime 1.e.,
unrecorded disc i.e., a blank disc (step SII). U 10

alemkt discoptepa1isc 100 is a blank disc (the step

SII: YES), the CPU 361 initializes the optical disc

100 (Wiem Sha)pptidultdise 10004 aablazikngisd theDMep S11: YES),
generator 360 generates the defect nanagenent

thef OPTAtIcIN 1220 a(igkeptid JptiGdedidd cd Ystdg DIR)ai Nk this

the start address and end address of the user data
imtediAieg, anthd heDMI generator 360 generates the defect
management information 120 (step S13). Specifically, it obtains

the start address and end address of the user data area 108 and the
sizes of the spare areas 109 and 110, which are set in the
initializing, and generates the setting information 121. Moreover,
1t generates the defect list 122. The defect list 122 generated at
this time has only an outline, not having any content. Namely, the
defect address is not recorded in it, nor is the specific spare address.
A header, identification information, or the like are only recorded.
The generated defect management information 120 is stored and
maintained in the DMI generator 360.

Then, the CPU 861 transmits the defect management
information 120 stored in the DMI generator 360 to the backend 400
(step S14). The defect management information 120 is stored into

the defect management device 477 of the backend 400.
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15 sizes of the spare areas 109 and 110, which are set
inthe initializing, and generates the setting

informati on 121. Moreover, it generates tf def ect

list 122. The defect |ist 132 generated at ?tﬁ\lﬁﬁt P08h
has only an outline, not having any content. Nanely,

the defect address is not recorded in it, nor is the
speci fic spare address. 20 A header, identification

i nf orMeenon,ther ORU| i &1 arrecontly ridwor defect Theanagement
gener at ed defect managenent information 120 is stored
Irdodm atie mtIfnetbried irheh O Md egeareatador 360. tvllcen;epehagedly in
CPU 361 transmts the defect nmanagenent information

ad 2nsdcordddi arésndnDilie gengratasty défect omiihe ceacdkeinard0l04
25 (step S14). The defect managenent information 120

oit $05tofridd bptieal dhec doDdetepr®Idenent device 477 of
t he backend 400. 64 2 1 AUG 2006 Then, the CPU 361

recorgis fHeotlieéetanBnpbtientilic dpticiln@iscon0d 39 séPueblank
in the DM generator 360 twi ce repeatedly in an

dAr r ' h egjit
dlgpegﬁgogg%fg%sw}fﬁ’t ﬁléé g%?;l’](:ga’ldﬁggg%o Etﬂgp 515)n .Otsthe

ool 8 Y0 I oty BpART (57 T1BF o610, Bobdlaife i
prfREanifle Br Aptalhihe APHETRAL TGRS o iyl B0 optical dise
0P £ PSR B DS o eh B TRLIRE riiablE £ Bpneral
oI o oA IR SRR 9 B e e U A RIS fox o
s REBEPFT el YEF o Lon BaBBESL 1D e[ G0 Bl 1o
o2 LR A NG b HOTOP e by
referring to the control information recorded in the lead-in area or

the like.

When the optical disc 100 is not finalized yet (the step S16:
NO), the CPU 361 reads the defect management information 120
from the temporary defect management area 104 or 105 of the
optical disc 100 (step S17). Namely, when the optical disc 100 is
not a blank disc, because the defect management information 120
already generated in the past is recorded in the temporary defect
management area 104 or 105, this information is read in the step.

Moreover, if a plurality of defect management information
120 is recorded in the temporary defect management area 104 or
105, the CPU 361 selects and reads the newest defect management
information 120 among them (step S18). Namely, at a stage before

the finalizing, the defect management information 120 is recorded
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15 When the optical disc 100 is not finalized yet (the
step S16: NO, the CPU 361 reads the defect
managenent information 120 fromthe tenporary defect

managenent area 104 or 105 of the opti cal2 8i i:u 00
(step S17). Nanely, when theSfoptical di sc 400~ AGHS
a bl ank disc, because the defect managenent

informati on 120 20 al ready generated in the past is

recqrded in the t orary defect nmapnagenent area 104 .
G s emRp AT, AeTihk MaeEe edhrreR ARG X éé’é every time it

Moreover, if_a pJurality, of, defect managepent . .
MR GATefon THRob %&&fdgeéepﬁn%wa%%ﬁ a%%a@% 120 is
managenent area 104 qor 105, the U3 se) ect g, an
PAERLET el GRESS dRf bl ?Paciﬁéﬁgwéﬁgr-zsq%‘ﬁ?%é‘)ﬁﬁt T5h dofpct
anong them (step S18). mely, at a spage before th
MaignARt phermatien: pﬁq@g@ﬁeﬁhe ierﬁ%rlﬁaﬁh%ﬁl%ti gefect
recorded 65,2 1 AUG 2Q06.in the tenpqrgary_def ect .
ReaRasTannt anformagdoninds tarapgratyngeliect nanagriaeRrt area

T pl ural i o) fect nagenent | nf.or ion 120 is
&Bﬁzmg% i n&?@ré@eﬁﬁwﬁ?@aﬁ%&bae Sehe H&#&té\ﬂ%ﬁl@gement
thfe def ect naeglzgenent i.nformati on placed at the end
o matiopliceferbthe 808anagenent information in the

P b oL R o e Shel 1o E o
DI SHTRLARL LRS840 B e el B
(8L b Sl IR, mith R ey e
VA TS B it B S SR SBRRTED s
BBt B TR Ay RIS

ée{]bgl 58P a0Y%, I8FADE 2 1TRAAYeNRBEGAE §80rh0th O st AP aliQrddieof
the temporary defect management area 104 or 105 to the end
address of the area in which the last defect management
information 120 is recorded, and the subsequent area is unrecorded
or blank. The CPU 361 controls the optical pickup 352 and scans
the temporary defect management area 104 or 105, starting from
the start address. Then, it detects a position from which a blank
condition starts and scans backward the temporary defect
management area 104 or 105 from the position. This is how to
specify the last defect management information 120. By this type
of method, it is possible to easily specify the last or latest defect
management information 120 without using a pointer or the like.
The CPU' 361 stores the read last defect management

information 120 into the DMI generator 360 and transmits this
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address of the area in which the |ast defect
managenent information 120 is recorded, and the
subsequent area is unrecorded or blank. The CPU 361
controls the optical pickup 352 and sca

tenporary defect nmanagenent @rea 104 orq§85?ﬂ26azggﬁg
from the start address. Then, it detects a position
fromwhich a blank 20 condition starts and scans

backward the tenporary defect . mana rea 104 or
inBrmadien héo pbke ¢ baskerhi 409 s (+ew (‘:é)lm%spegH lege dofect

| ast def ect rmnagemsnt i nformation 12Q0. By this ty
stanegqpent inforaaddeniiftely staxadi infosthecedpct H%d%%@ment
or | atest gefe t _mana emant i nformati on 120 wi t hout
devisg 4 pef hhepagkenpd |ke 25 The CPU 361 stores

the read | ast defect ma nt infornatiaon.120 in
t he DNPTgdifepEsr haBd, 1 PaR Gl RS 168 3 2ok @Gﬁfank

006 information tg t backen ( ..Jhe
50 b Wet 81O AR A a@%@f? T é‘?%gﬂg ffz"@ 'QEﬁﬁe%ﬁfﬁ%ds
t he def ect managenent, device 477 of the bagy?nd 40(({’).
the tdndes H@anﬁamenweoffomém@& i128) fmrgct% signite,rdefect

blank 5 disc but is alreadyflnallz estep S16:
wegprgentan tcmreds 114k rs 19he(depe &2 n smits  this

w;z&%gnzro 167 i e s

SR 00ob LS PCKED 905 20 bl T gL o ot
ﬂ%s@g?el%‘{ 3@ 4 Cet ﬁydg; ectlon:aﬂggg?rgﬁ?n?n?g?ﬁaﬁison 120
LZnE’,ﬁ 5 JeEenel hiagBiuieELy bl P gafrgation 120
{503} Lg&lé N8y IBS 1 B1L 81080 Ghad. TRAAIEAE e ApEAYO Uetbct

IS recorde
management area 104 or 105, or is read from the definite defect

.management area 106 or 107. Then, it is recorded into the DMI

generator 360 and is recorded into the defect management device
477 of the backend 400. This completes the preparation for the
defect management and ends the initial setting.

Next, a recording operation of the recording / reproducing
apparatus 200 will be explained. FIG. 18 mainly shows a recording
operation of the recording / reproducing apparatus 200. The
recording / reproducing apparatus 200 performs a recordin‘g
operation of recording the record data into the user data area 108 on
the optical disc 100. The recording / reproducing apparatus 200
performs the recording operation while performing the defect
management. The recording / reproducing apparatus 200 performs

verifying during the recording operation and updates the defect list
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15 generator 360 and is recorded into the defect
managenent device 477 of the backend 400. This
conpl etes the preparation for the defect managenent
and ends the initial setting. O Next, a recording

operation of the recording /6% eproducing pal atu
200 will be explained. FIG 18 mainly sho@l?aﬁ% 5006

recording 20 operation of the recording / reproduci ng
g&gfratus 200. The, recordi ng, / % roduci ng _appar at us

ek f v asin eeforthe nyeridpeneat i dieoreeax rrll ﬂ@er&rréon is
record data into the user data area 108 on

dpelieal lay ke tooperption et bheli(iyU/36kpf é@@dﬂﬁgdrwe 300 and

par at us 200 ﬁerforms t he recordi ng operation while
ﬁgﬁf%’r‘sﬁ?ﬁ‘gcqlﬁéo ef edf A hgaarkerdnt00.The recording /

reproduci ng appar at ys, 200 perforns, verifying during
the re Fg‘ﬁ@'nod@r ion 1 §ndahﬁaaﬂ‘é@€’@3‘ﬁe Wettder IOFstnOé?an

2 1 AUG 200 122 on fhe basis of the veri ng. The
AREBMEEIG @gewﬁﬂ&s najzing fédzqudrrél%dé@r apronl srata

t he CPU 361 t he_di d 300 th te
é%f?ﬂir%rq ertlsg dé?fcem*'%siga%{e% stege, 3& gﬁg%ﬁ %ﬁawhen a
18, after judging whether or not an instrycti
SSBEARAYLs ﬂpnlaﬁtw%ow ﬁéﬁ%ﬂ&&or@@% (Flepobaiy T ! the
f t h t di 100 1, S 2 d
r%r?dlﬂgéorf@rgageﬁasﬁgaw%% o Fesbendhio this epords
th di. /
ﬁ%%ﬁrr: A B N, hreegrffocrralsﬁrﬁa ifitgcarfed inty gach
S35
BEadGERiflaf2 féf"g% TheSredumalls, | FEPHRNE dfparatus 200
i h

d&g% dingnd c[e%@E?%#%@?ﬁ@ﬁﬁ%’ﬁngggﬁn&%%%s qht,- 8efect

ect nmnagenen Ion S

FRARGRIRAL: de¥ideeat? brohe! DEclaRK o 400 AR £486 5 cora

at a Ile performng the defect
ARDAGENRS tp 3o Mt P3Bb SdXbct Meanhpé QeARIIOBhe basis of the

information.

The recording / reproducing apparatus 200 performs verifying
at each time of the one block recording (step S36), and updates the
defect management information 120 on the basis of the result of the
verifying. Incidentally, the defect management information 120 _
which is updated is the defect management information stored in
the DMI generator 360 of the drive unit 300. Specifically, when it
is recognized, as a result of the verifying, that the record data fails
to be record (step S37: YES), the CPU 361 of the disc drive 300
records the record data that fails to be recorded into the spare area
109 or 110 (step S$38). Then, the CPU 361 estimates that there is a
defect in a place in which the record data is supposed to be recorded,

and records the defect address for indicating the place and the
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15 The recording | reproducing apparatus 200 performns
verifying at each tine of the one bl ock recording
(step S36), and updates the defect nan%?enent

i nformation 120 on the basis of the resuft]
verifying. Incidentally, thé&8defect rranagemgng?ama

information 120 which is updated is the defect
managenent information stored in 20 the DM generat or

?@385}??%@355%9% %J és{ﬁsg%g%totsf%%@@#?f lisha 28Rt $ag)-°

' 7. ES)...th
EEE‘)E?Y_E;%% ' 25m3V§55§§q;edf5§3 ' SE6 ST enR Stk apaet
t@lgtseg?%sgg’%,%%&%@ f’elr Pt Efi é’éﬁ P e ?hgﬁtl&?wgﬁ%h@
@ﬁgﬁéégd:%%&%@%dﬁl%c?}i’ﬁaggf d&ﬁff@'&i@d}ﬁé%ﬁ%’ecﬁi giiifon .20

i ndi [ 821

Btg6h T chstedlionni B S ?égﬁ 263533%& ZtlaeehgerarepsﬁAuﬁeé‘%ct
122 S39). - ' S3
oA aSERIca R4 1O pedls Tlo the striedl drechiB0eTsP S
TngitietBh ot ddfeds o e BRI of Fhciesnrash in
Ren PR Bob ERERRE rhd At 3525 184707 G 18y, gotect
£8hh 68 S 1000 She0 S Din_hIPHEAdrkeod BRgderRLL:
mn e | t

agenent 1 nformation recor e tenporary

tHE"REby IRAYRIRRoPLLE PO, 105 | the def ect

managenent” I'nformation stored in the DM generator

360. N*é‘ip,i’ a ¥Philhse ' GrAGENY APERAL f@aaraﬁlgcqyﬁlaﬁ}&ﬁucing

Next, a finalize operation of the recording

abﬁﬁ&&ﬁyé:i 200 anRPargy UsxAdthad | | Begexpbaisnews R Ginkdize
S

ows a finalize operation of the recording /

opePAtaet CionNgtlad pasatr-din 2 00. repebd uedd T Eharabhas £bo. us@or
I nputs an instruction for indicating to
example, when the user inputs an instruction for indicating to

finalize (the step S32 in FIQ, 18: YES), as shown in FIG. 19, the
recording / reproducing apparatus 200 confirms that the optical disc
100 is not finalized yet (step 851: NO) and finalizes the optical disc
100 (step 852). Upon finalizing, the recording / reproducing
apparatus 200 records the defect management information 120 twice
repeatedly in the wunrecorded area in the definite defect
management area 106 or 107 on the optical disc 100 (step S53).
Incidentally, the defect management information 120 recorded in
the definite defect management area 1086 or 107 is the defect
management information stored in the DMI generator 360. Then,

the finalizing is completed.

Next, when the user inputs an instruction to eject the optical
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15 finalize (the step S32 in FIG 18: YES), as shown
in FIG 19, the recording / reproducing apparat us 200

confirms that the optical disc 100 is n
yet (step S51: NO and fi nallzes t he optlcal g@ﬂ?@@o
(step S52). Upon finalizing%the recording /

reproduci ng apparatus 200 records the defect
managenent information 120 twice 20 repeatedly in the

nrecorded area in the definite defect nana
; ig@efe rgp o r8f0% goZthE’éﬂdeW%% aﬂi’cﬁr %@g‘}he step
i den ly fect gene nf mation 12
SBToRael b 18hoTBEN Aa o hdrbom nttilﬁr Sscordine |
or 107 is the defec manage i nf st or ed.
lf%@-’o lﬁ%ﬁ@par@wssé@ﬂ Teche "ﬁzsonth@ |f§9 ﬁwggwtgly
@g d. Next, when the user inputs an instruction
%Jséiclt the optical 2 1 AUG 2006 69 disc 100 from

the recording | reproducing appay us 200 (the steﬁ ,
S31 | ANgtGa 1991°¢ES§1°na%p%4%Wﬁ1 Pht oRlingereproducing

BERTEARS GPAR 3D Fimfem %"cﬁar?L#ep‘zzlogbﬁ%%éﬁi%é@?r%dgcuon
CHBAPRR S0 aor R Exié'f‘é%réd‘@éég‘i%%%r% 2Boe a
QSBQ?% 366, 1K ”’“ cnita T énslineBaPeoanarlils BLErBrp Oe
Y #%%E’f?xﬁmfr:?‘%&o%%c e :r@%Eﬁm‘@@%ﬁﬁ@o%Sﬁhsaa&%@g /
BPOAS G o oo P safres R Badef Biododds noe
{ BEeSERS O) ok SOT AP gl A AR e
r%@&r&%‘ﬁjﬁi B %@.Q?rd%%!sax%golt!i@Bﬁ%‘écﬁﬁtléaﬂed{sﬁcﬂf@(step S72).
The recording / reproducing apparatus 200 reproduces the record
data while performing the defect management on the basis of the

defect management information 120 stored in the defect
management device 477 of the backend 400,

As described above, according to the recording / reproducing
apparatus 200, it records the defect management information 120
into the temporary defect management area 104 or 105 on the
optical disc 100 before finalizing the optical disc 100, and it records
the defect management information 120 into the definite defect
management area 106 or 107 on the optical disc 100 when finalizing
the optical disc 100. With respect to the optical disc 100 which is
not finalized yet, the recording / reproducing apparatus 200 reads
the defect management information 120 from the temporary defect

management area 104 or 105 on the optical disc 100. With respect
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data while perform ng the defect managenent on the
basis of the 15 defect managenent information 120
stored in the defect managenent device 477 of the

backend 400, As descri bed above, accordifig]t
recording | reproducing apﬂQrat us 200, .Qt1r’§g)@§20%e
def ect managenent information 120 into the tenporary
def ect rranagerrent area 104 or 105 on the 20 opti cal

P ShectPus! HE dopCet it el gl i |
the definite defect ement ar ¢ 1 6 .or, 107 on the
56505 Wctlﬂgsc Rl n 20Ral P3¢ %gg?cafﬁ Tpdgaenion
rprmanieh 58 » Bre? %35%??&59 ?'%éaﬁgaﬁﬁ&nhgaléas 106 oz
?ﬁ?c%éra kimp 1680 BB Whe ToiFBIAISF HopUCtol i dgaiid he
ki W”%%Eg%{f?f@p% byl RS o
t .
Sttty gﬁ%v? STt GERUE andBR M apveet i
t
%@ it e Gt el e Bt TR RARES) RS0 fticpoie

real i,z recordlng or reproducing of the record
%?%“%ﬁ’ﬁa@%@ form ng the appr opri ate defect

nanagin%n}%ly %{eespe gjt].dgl?g ‘%}F’f‘h mﬂ%t %%g:aglﬁg’%gBélgothe

whi ch h

é@@ﬁ?léa *ng it ahg ewdﬂh%d zgd. 468’ %&gg &e‘l’e{:]pemanagement

reco reprodiucrng apparat us

1%?1‘1&58011' &zosm%enﬁ{er Yekedid (Herfg&ohijaﬁd‘gf%nﬁi&ﬁ@%trea 106 or

managenent 1nformation 120 into the detinite defect
TN 8H SR BEER 4316106 up;l&x? fﬁﬁlwﬁgop%%@ ifliisHok@hle to

upon finalizing. Thus, is possible to establish

etg!aﬁbxi@mn&tel &ithp kableﬁyNB@fWém thel weteneRetippe oplitahtisc
I SC
100 and a general rewritable optical disc.

In the above-described example, the case where the
write-once-type recording medium of the present invention is
applied to a one-layer optical disc is taken as the example. The
present invention, however, is not limited to this example and can
be applied to a two or more layer optical dise. FIG. 22 shows
another example in which the write-once-type recording medium of
the present invention is applied to a twe-layer optical dise 150. A
first layer of the two-layer optical disc 150 in FIG. 22 {the upper
part of FI1G. 22) is provided with: a lead-in area 151; a data zone
152; and a lead-out area 153, as with the optical disc 100, with a
temporary defect management area 154 placed between the lead-in

area 151 and the data zone 152, and with a temporary defect
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100 and a general rewitable optical disc. 15 In the
above- descri bed exanple, the case where the
write-once-type recordi ng nedium of the present

invention is applied to a one-layer optiggl ,di sc.i
taken as the exanple. The ptesent inventgjnA%éV\gbéﬁ,
is not limted to this exanple and can be applied to
a two or nore |ayer optical disc. FIG 22 shows 20

anot her exanple in which the wite-once-type recordin
mEdlegHUt pRea prids edecqadbehveen the 4sbei etég and the

two-1ayer optical_disc 150. A first Iayer of the .
load. v aronpotoal The Jeadige ke A apd (Henleadspl srparkss
of FIG . 22) is provided with: a lead-in area 1
s arovided with gt ise |dedeniomANAGEIaRE 27585 AT ape157,
optical disc 100, with a 25 tenporary defect
reapagereln dikeadaba zgnackp b‘éﬂ?\mme(d%‘éflﬁba%jlﬁsﬁr datazprea
151 and the data zone 152, and with a tenporary defect,
¥a8i2a 1spaue 200 tathagehehtsrarearuss 10aced 56008 laveRels
data_zone 152 and the |ead-out. area 15% The | ead-i,n
iozadad withd at lead endreatl G ¢n 448 zopee Ligoanded leptput
definite defect nagement _are 156, and 157,
F1&8pddBi S Wlthfhg?edafipél%n {52530 ng?d&%mﬁfwy defect
user data. area 58; a re area J.59. and par
S SRy Fﬁ%ﬁf‘éjr BeEveg 2 deadin Aroa, TI0RET phe
rea 171; data zone 172; and l.egd-out area 173,
At (7Q G BAFE i SEmPERRTROEIPSt PARASEII BN LT
na nt area 174 pl ace et n the,l ead-in a
PIPGeh R PRen g dAbbREnE 1212 ARE. B fosd PRedr J15 The
defect nmna nt ar, 75 . pl.age tuwee at a .
IG5 PPN o0 R T A MRC bR e
q - hEad: r yir d '
iR A, R, BRodd 118 Spd T hpcklvely.  The

dRaPRSl Y8 Ys piRSidstmitBOoReuded2dhta RO TEY Wshhie area

user data area 178; a spare area
179; and a spare area 180.

The present invention can be changed if desired without
departing from the scope or spirit of the i.nvention which can be read
from the claims and the entire specification. A write-once-type
recording medium, a recording apparatus, a reproducing apparatus,
a recording method, a reproducing method, and a computer program
that realizes these functions, which accompany such changes, are

also intended to be within the technical scope of the present

invention.

‘Industrial Applicability

A write-once-type recording medium, a recording apparatus

and a recording method for the write-once-type recording medium, &
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179; and a spare area 180. 15 The present invention

can be changed if desired wi thout departing fromthe

scope or spirit of the invention which can be read

fromthe clainms and the entire specifi

write-once-type recording Médi um a rzi &U@AZUUE

apparatus, a reproduci ng apparatus, a recording

nmet hod, a reproduci ng nethod, and a conputer program

20 that .realizes these f nctions aﬁ accq Ph

ERkr ing, eapl%lfl”'s”&uﬁnt%’ﬁ edatorel%O ?ngn fah %I ca

sco e of the resgy |n%§nt on Indu % that
BE RRER YRS H50KINS e GHEL- t”‘;‘)ﬂe - seapitiy %’3#% 4

and a r met hod

;5\% °%ed%ﬁﬁe§‘%° 3@%%5@%@&8&31 m%'dsﬁ%frffﬁnka&"%%ﬁ@n can
b Paaslicd 48 SRR et Yﬂdeﬁ%%f iRk mefit. SBhofe Y obBtal
T

apph
BB P S SR o B R o
er&;gg ﬂ;ggﬁgg ﬂ){t{ssovoﬁ‘gﬂ e gﬁ%ég%ﬂﬁcﬁgaﬁ%g {9&1%%&%11 or can be

1 or.the n or can
ARG NTe B ot b Brer MluEREHE T dahEte", O
exanple. © 2 1 AUG 2006 73 CLAIMS 1. A
wite-once-type recording nediumconprising: a data
area to record therein record data;
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5 a control -Information recording area to record
therein information for controlling an operation of

recording and/or reading in said data area, i4d
control information recording area including %Zi AUG 2006
definite defect nanagenent dBea to record therein
defect nmanagenent information of said data area; and
10 a tenporary defect nanagenent area to tenporarily
record therein the defec ement information of
said data area, said teﬁb&% def ect managenent area
bei ng pl aced between said control information
recording area and said data area. 15 2. The

e recording#nediu. according to claiml,

xﬁite;once-tgg ) . (
er eith AT RN G S B RE (1 SHRREISIPES s a
first def ect t I d bet
(1) s BEEbAT LI oG P OR T ERG, i3y rea pl aced on
an inner circunferential side .of said. gﬁta ar ea nd .
(1) Sai WHE0h Hagmasln; ToRQEdYRs | Etcl (§erd  therein
ERSHAAPS BRI EOL S oA a5 1P Pl
t def ect | t . pl d bet Wsaid
oREIof 2% RFBImBoT Teln R At PRI A008 G caris e e
. - . : . ¢ Nt
CLASHTIALTA 3 oqitoflotolg 35' B8R AL Daotot
o ° . . di ‘ laim i,
Y g REE A AGER 30 ol DeRe 80T "0 ea (sl ar ge
' f . . "
i oF Bt TapPERT, Bl RaRabdn il £da TRRIRIEANIlY, rocord
theReA! eHlé Ydefet Hbﬁla?e'rﬁéeﬁto NeQrhydEod 8¢ Qs Nth 3RS said
according to claim T,
temporary defect management area being placed between said

control information recording area and said data area.

2. The write-oﬁce-type recording medium according to claim 1,
wherein said temporary defect management area is a first
temporary defect management area placed between (i) said control
information recording area placed on an inner circumferential side

of said data area and (ii) said data area. .

3. The write-once-type recording medium according to claim 1,
wherein said temporary defect managemeni area is a second
temporary defect management area placed between (i) said control

information recording area placed on an outer circumferential side

of said data area and (ii) said data area
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wherein said data area includes a spare area for
evacuating the record data froma defect. io 6. A

recordi ng apparatus for recording record data 0
s ; wha dAHG 2006

write-once-type recordi ng nedi um conpri sing:
area to record therein the7fecord data; GO a control
information recording area to record therein
information for controlling an operation of recording
and/ or_reading in said data,area, said conty.ol .
Ant or BRS GHILE OREE GYBP ntf AT U & FAGIHRHGCROHERE it glaim 1
def ect nmanagenent area to record therein, defect
ﬁﬂ?ﬁ&@é‘hﬁﬁ%d Pemgrraty oafent Bangzamentares 1s yge (ququ)ghatc’
tenmparary def ect. nmanagenent area to tenporarily record
Ehsrd; Hherper doe é@gg%wa@%mentﬁmé?ﬁ%@% of st deap e
area, said, tenporar fect managenent area being
Blpiééﬁlﬁ%t)@\@éﬁe%ﬁ?%egtfg?%ont rol information recording
area and said data area, said recordi ng apparatus
conprising: a first recording device for recording the
ecord data.into said data,.area; ,a nenory device .for

fori ngh& METke e Ly RRIELo T HuRGateny aseotdifs tatlags. 1
ond di devi f di he defect 2

BT SR065% St ALeraRe i P EE K, Aufa, I cRECR g the
nme j , id t def ect t
Tt s e HARRE oy di ng. dovi o6 for Fecordl astire

def ect managenent information stored in said nenory
device, into said definite defect 5 managenent area.

g Tha reeel o SRRALIRNSIAC GRS GebbAl Mbha onto a
write-once-type recording medium comprising: (i) a data area to
record therein the record data; (i1) a control information recording
area to record therein information for controlling an operation of
recording and/or reading in said data area, said control information
recording area including a definite defect management area to
record therein defect management information of said data area;
and (iii) a temporary defect management area to temporarily record
therein the defect management information of said data area, said
temporary defect management area being placed between said
control information recording area and said data area,

said recording apparatus comprising:

a first recording device for recording the record data into said
data area;

a memory device for storing therein the defect management
information;

a second recording device for recording the defect
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def ect managenent information includes: definition
information for indicating a position of said data 10
area; and a defect list including Wdefegt1pAsiEi20086
information for indi cating%position of a defect in
the said data area and (ii) Spare area position
information for indicating a position of a spare area
at which the record data to be recorded at the

gﬂ&%%&ﬁe% i&_@@rrﬂﬂiﬁﬁt storedl aéag& rﬁ@HO\{’gl é(e&i%g,o 68 said
~ recordi ng appar at'us "accordi ng to tlalmé,
f LSL R fiLst fect-
r?gfr‘]%’gg%g}tg??nﬁor?r% ?%ngﬂagﬁééh?ﬂﬁg device for 20

gener af i ] 40 j '

espodt & ARPel R b TERRE T MR hL AR B s oment
Wt e SBGRI0 10308 | ol SR Nin BN AL QS ALt BFect
generate efect managenent “information Into sal

m devi ce: and a first recording control device

or or%'??%‘% ??Enag said second 25 record-Ing device to
record the defect nmanagenent information into said
tenporary defect nanagenent area in case that the

ef ec dl\yg a i 4 nto ign S
g'_ener gl;%eg%glarsél %?g%mgeggéﬁm%%ﬁgggﬁt 6 _d’ﬁerem the
A6k IR A Ak GRS RL N eV QG ded: The recording
apparatus according to claimb, further 5 conprising:
a secqRd HAebacinOPRAIRIEThr iAAX AR QNpeSRRIALINGiId data
device for generating or updating the defect

geent information and storing the generated or

updat ed defect management infornation into said

Menory deYéde listNitaadidak) t defeeecpidtidat anfomation for
recorded by
indicating a position of a defect in the said data area and (ii) spare

area position information for indicating a position of a spare area at
which the record data to be recorded at the position of the defect is

aliernatively recorded.

8. The recording apparatus according to claim 6, further
comprising:

a first defect-management-information generating device for
generating the defect management information with respect to said
write-once-type recording medium, on which the record data is
unrecorded, and storing the generated defect management

information into said memory device; and
a first recording control device for controlling said second

recording device o record the defect management information into

said temporary defect management area in case that the defect
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10 said first recording device into said data area,;
and a second recordi ng control device for controlling
said second recording device to record the defect

managenent information into,.said tenpo Y, g
managenent area in case that’% he def ectQM m
information is generated or updated by said second 15
def ect - managenent- infornmation generating device. 10.

T0&nd quggj:c ngi@@?g{@ﬁ&ﬁ ageor .tbﬂgr%tgdd ai m,9, fuid hempgy

conpre si rmanagemefit - 1 nf or mat i on” obt ai ni ng

Bt e e A e LS S e germent
area on said wite-once-type recordi ng nmedium on

whi ch the defect managenent information is recorded in

Pre. r oHiF aet A REbaFRAROPIRRRABIE Cro PR 26, hrther

.device, 25 wherein said second defect
g%%ﬁ%é%%ght -information generating 77 2 1 AUG 2006

devi ce und &S%éfégg%géa]?%é%ggggg_ﬁf@%aﬁ% OfdWdya@the device

which 1s store

@%&g&%@%ﬁ% g&qiﬁﬂﬂﬂlﬂg t?l}k%t @éf@icflgngl‘?%(%; ehP iﬁf’tjrg:}ation and

n case at the reco data i1s

%tggg{g%ﬂe%gﬁ%le%eﬁi bty ({a&%gr db PGt d8UhGEe hid? Afbfmation

rea, sal d second recording control device

86 W43 i@glggwmce,%n@&eéfmt bR QEER @Btd 1Y Po®RiEd by

tenporary ect management area in case that the
daheetstRABEEHIR e 1i0E ShERLARNARSa URSRt A 11. The

recording apparatus according to claim8, wherein said
10 fi pSgedhds esrdiveleatroln@aaege tenteont fllingesdidnsecond

generating device conprises:
recording device to record the defect management information into
said temporary defect management area in case that the defect

management information is generated or updated by said second

defect-management-information generating device.

10. The recording apparatus according to claim 9, further
comprising:

a defect-management-information obtaining device for
reading the defect management information from said temporary
defect management area on said write-once-type recording medium,
on which the defect management information is recorded in said
temporary defect management area, and storing the read defect
management information into said memory device,

wherein

said second defect-management-information generating
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a defect detecting device for detecting a defect in
the said data area; and a spare area reserving device
for reserving a spare area 15 correspondlng to the

defect in said data area. 12. The record nh

according to claimé, furthéf conprisi ng P@ﬁmﬁ
-command device for giving a conmand for

indicating to finalize said wite-once- type recordl ng

nedj um and a thrr recordi ng control device.f.or .
BBWIceONP fakpsskregd et dfnaP@S%%&i“g %féf’{lowrbég%rla Phred
def ect agenent i nformtj stor in said penD

BBy Rl Jeee DamaeamaH MHogResan m@?‘ra&aﬁgmde"h‘iﬁean ﬁald
case that the,comman i ndi tofr zers
ST eviss, Lt Phal he Teaphante it fpetr Mg 4

2006 ,13. .The r.ecordi paratus.according to claim
1e£oriies 8pRLceAnEo S\ai‘ﬂgﬂ%géue@o ARfind devi ce g| ves the
comrandfor indjcating.to final in res se

ej ect SGHFMAMRPITS HELOT TS r@‘é‘bﬁial ge‘é‘ﬁBaFﬁF act&lBr o‘feﬁﬁ{’t
to claim®6, %ﬁreln sai d secand recordin evi ce

PEEGRATIE e HOFBET 7 aRnEHE. FHPBPTRR GRIS piATRGeEent
‘%’%@r@a’d’e%;ﬁ il te'g‘ eg@%fg%agég%@ggggq@ éﬁ&éqggﬁgpdated

according to claim®6, wherein said second recording
devi ce redundantly records t he def ect rranagerrent

f I it f

nagatientocdids gRatert uatyacﬁorrflﬁg‘é 1 Blpigt ®. SEhgrai id
£ESPSEt LYSIN eS8 Shall i S St YRE R Y0 TR B e
comprises:

a defect detecting device for detecting a defect in the said

data area; and

a spare area reserving device for reserving a spare area

corresponding to the defect in said data area.

12. The recording apparatus according to claim 6, further
comprising:

a finalize-command device for giving a command for
indicating to finalize said write-once-type recording medium; and

a third recording control device for controlling said third
recording device to record the defect management information
stored in said memory device, into said definite defect management

area in case that the command for indicating to finalize is given by

said finalize-command device.
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79 2 1 AUG 2006 16. The recordi ng apparatus according
to claim6, further conprising an area setting device
for setting an areal size of said tenporary defect
managenent area and setting the position of said data
area depending on the 5 set areal size of said
tenporary defect nanagenent, area. 17 A repr C
.apparatus for reproducing %%cord dat a recorgdplﬁg%gzooﬁ
write-once-type recording nediumconprising: (i) a
data area to record therein the record data; (ii) a
control information recording area to record 10
13t her g¢hp kedoRaimat iappafais Carbrdihgi by elimpélat wheredd said
recording and/or reading in said data area, said
Firfei¥e! mrh 86 O rdeei deo pi viee Cthe dédrgmand afor nietlicdiing t@ finalize in
definite defect managenent area to record therein
resiein@e tto BARGGEBMmdnd or mati on of said data area; and
(iii) a tenmporary defect managenent area to
tenporarily record therein the defect nmanagenent
information of said data area, said 15 tenporary .
14def e@henmoagiéne appanes bajonding| tacdddibed,weberesmisaid second
control information recording area and said data
reatding savitereponiuihicnde fegipeians gen adripforsiatipn a pluakisy i
device; a first reading device for reading the defect
timensapentedly im§od renporry gefectomndgement area-d t enporary
def ect managenent area and storing the read defect
managenent information into said nenory device; and a
reproduci ng device f - or reproducing the record data
recorded in said data area on the basis of the defect
managenent information 25 80 2 1 AUG 2006 stored in
said nmenory device. 18 The reproduci ng appar at us
according to claim17, wherein the defect 5
managenent i nformation includes:

15 The recording apparatus according to claim 6, wherein said second
recording device redundantly records the defect management information in a
plurality of temporary defect management areas present at a plurality of

points respectively on said write-once-type recording medium.
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definition information for indicating a position of
said data area; and a defect list including (i)
defect position information for indicating a position
of a defect in the said data area and (ii) spare area
position information for indicating a position of a ~---
spare area at which the record data 10 to b@ 1eAbIEe06
at the position of the def &t is alternativel y
recorded. 19 The reproduci ng apparatus according to
claim17, conprising: a finalize-detecting device for
detecting whether or not said wite-once-type
16 ecorthdg:coRdhp Mphparadhd eeshrdingn@l ¢1a8d;6, Forthes eeaptsing an
readi ng device for reading the defect nmanagenent
atcdl QEtIRRI @Bvicecurdeekting ai dradefdine t &f defdeatmporary defect
managenent area and storing the read defect
B RRGESR Mred BHOBRINgOMel pUsitiGabfl satd ity actavd qendandomd the
readi ng control device for (i) controlling said second
sétereiingze 6E16 eerhporaepdefdee nd@bgahemparagenent
information recorded in said definite 20 defect
managenent area and storing the read defect nmanagenent
information into said nenory device in case that it is
1det ecA aedpiddatirgabphanaius efor anpmdiying rececd ddiangeavedddiom a
is already finalized and (ii) controlling said first
writedinoetyse recerding meatumheoviefisnty: nfihageatntarea to record
information recorded in said tenporary defect 25 81
tiRteifAUBe2(206rd datwadérentosirelairfonatior regprding argacdo record
def ect managenent information into said nenory device
thencipaisdomnipdion fori eondesiling ed anesatiznpd regardimgomdéor gading
recording nediumis not finalized yet, on the basis of,
imsaldtdata hrsa, paid ontie} informajion reqesflingarge indluding a definite
device. 20 A conputer programaf instructions, for |
defest ManggeMBdTen 40 accqsf JhpieR defach Manggsmepisinformation of
execut abl e by a conputer to ke the comguter 1
saidriats greaasng @@Lérfamef%ﬁﬁggﬁtﬁa%% ALER B L9DARGFATLLY

re?dord therein the defect management information of said data area, said
temporary defect management area being placed between said control
information recording area and said data area,

said reproducing apparatus comprising:

a memory device;

a first reading device for reading the defect management information
recorded in said temporary defect management area and storing the read
defect management information into said memory device; and

a reproducing device for reproducing the record data recorded in said

data area on the basis of the defect management information
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10 21 A conputer program of instructions for tangibly
enbodyi ng a program of instructions executable by a
conmputer to nmake the conputer function as a

reproduci ng apparatus according to claim17. 15 22 A

recordi ng nmet hod of recording record data onto a o
wite- once-typ e recording nedi um conpri S?QAQGEZDU
data area to record thereithe record data; (1
control information recording area to record therein
information for controlling an operation of recording
and/or reading in said data area, said control
st%ﬁ%rﬁﬁf 2BmofFaEHcBg area including a definite defect
managenent ‘area to record therein defect managenent
information of said data area; and (iii) a tenporary
def ect nmanagenent area to tenporarily record therein

18 he qREqehromBRGespAtatbehosdaIdOm Ohimai7y] wirksinathealefect
said tenporary defect nanagenent area being pl aced

m ggﬁ%ﬂtﬁ%ﬂnw&ﬁiﬁludésﬂfm mation recording area and
sal a

ta area, 25 said recording nethod conprising: a

fi 1 SYefiRRNintGr it RReRS i8dichBESado8TidiNeS J26€ duth £tah;eand
into 82 2 1 AUG 2006 said data area; a

def egtderatage iBEudinyf QF defdcopogenariaforngtionofoe ssdiohting a
generating or wupdating the defect managenent o
pdsti @i ot bodefebt dnsStheossidr dawr digag apd ofiBsspak reopdéitign

the defect managenent information generated or
inBpgaitiaa fon isdicatine hguisitianaf)e spate- imé @t mti¢tothe record data

generating process, into said tenporary defect
tormRgeniediat dAnepositiohiofahé defechimaltampivdgsecwiledi vi ng

a conmmand for indicating to finalize said recording

medi um and 10 a third recordi ng process of recording

the defect managenent information generated or
1updatlhe reprasiaicth ghgfpacatusaeengdingrio-dlaio i fpgqraprising:

a finalize-detecting device for detecting whether or not said
write-once-type recording medium is already finalized;

a second reading device for reading the defect management
information recorded in said definite defect management area and storing
the read defect management information into said memeory device; and

a reading control device for (i) controlling said second reading
device to read the defect management information recorded in said definite
defect management area and storing the read defect management information
into said memory device in case that it is detected that said write-once-type

recording medium is already finalized and (ii) controlling said first reading
device to read the defect management information recorded in said temporary

defect
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generating process, into said definite defect

managenent area in case that the command for
indicating to finalize is given in said finalize-
command process. 15 23 A reproduci ng net hod of
reproduci ng record data recorded on a wite-qgnce-type
recordi ng nmediumconprising: (i) a data are o)

therein the record data; (%?) a control ianfLﬁ%UZﬁ?@bE
recording area to record therein information for
controlling an operation of recording and/or reading

20 in said data area, said control information

maBERntin? hras 8adi 161inglitRE réadlatfedt heanagdement infanagkeo ihto
area to record therein defect managenent information

sl meRbely IRV Bl @as@NHat( it i dardcesmpeiar yaidewsicd-once-type
managenent area to tenporarily record therein the

rd8fBALE ARNagerendt findlofedeydtponahe b2kt ofbt aetsctian wauld by
tenporary defect nanagenent area being pl aced between

sa3@ifthatioBldetdctingd dvideor mat i on recordi ng area and said
data area, 83 2 1 AUG 2006 said reproducing nethod
conprising: a detecting process of detecting whether
or not said recording nediumis already finalized; a

261 r star eadpogr ppogess of insauictigny hivr d engthlymembgdiing a
5 information recorded in said tenporary defect

pFORR@ECOE NhistAlctdns ankcatabid by &heommeadr defweke the computer
managenent information into said nenory device in

fitsiontasal recbrdisg dppmetmccobaling &0 diawmi.e- once-t ype
recording nediumis not finalized; a second reading
process of reading the defect managenent 10
information recorded in said definite defect .

2 ranagh mesnpates apengiams O infiFucHeny ofgg furedlly embodying a
managenent information intQ said nenory deyice in

pragramt pRNSTUGHOTg et ERLS Dt 2sSATAPYCT t‘@-’&i‘ﬁE%-tgﬁ pamputer
recordi ng ) . .

function as a reproducing apparatus according to claim 17.

22 A recording method of recording record data onto a write-once-type
recording medium comprising: (i) a data area to record therein the record
data; (ii) a control information recording area to record therein information
for controlling an operation of recording and/or reading in said data area,
said control information recording area including a definite defect
management area to record therein defect management information of said
data area; and (jii) a temporary defect management area to temporarily
record therein the defect management information of said data area, said
temporary defect management area being placed between said control
information recording area and said data area,
said recording method comprising:

a first recording process of recording the record data into
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mediumis already finalized; and a reproduci ng process
of reproducing the record data recorded 15 in said
data area on the basis of the defect managenent
information stored in said nenory device. 84 2 1 AUG
2006 24. The wite-once-type recordi ng nmedi um
according to claiml1, havin a plurality 0{2 'IGAUGI'Z@US
| ayers, each of the plurali®y of recording fayers
conprising: said data area; said control information
recording area; and said 5 tenporary defect

managenent area. 25. The wite-once-type recording
sdiBdhtinragcording to claim24, wherein said tenporary
def ect nmanagenment area is larger than the definite

def eqt dérBnagenBdmait 4aforkAtida. geAeratingrmhones sayfpemataimg or
for recording record data onto a wite-once-type
u#cﬁ@ﬁigdh@@ef@dhﬁﬂﬂagambmginﬁomwtm;i ty of recording

ayers, each of the plurality of recording | ayers
conprd skeowid (edordingptproeaseact aecadingl the hdefestn manggement
record data; (ii) a control information recording area
irfori &gan Gehbratdieroei npdatédrinataidndéfect-oomngan bitrigiemmation
operation of recording and/or reading in said data
gaieeating pratesynhtoodaid bénopomaty defecemenalfargerdrages;

including a definite defect nmanagenent area to record
t her e finditecommeandgprosass fifgdyingts eamstands fardindigaging to
area; and (iii) a tenporary defect nmanagenent area to
finehiposaidiresordingcmedivnhiendi n t he def ect managenent
informati on of said data area, said 20 tepporar

def et thirdagesrsdingamaacessi R FRcaEdashHeh ey mpnagement
.control information recording area and sai d dat .
indpematiomi GEMPRRH GYnBPAIERr Bt A 0c Rser- S e eRt pdprmation
recordi ng device for recordjng.the record data int&
genaratigR PEOceay,dato said definite deféct management area in case that the

command for indicating to finalize is given in said finalize-command

process.

23 A reproducing method of reproducing record data recorded on a
write-once-type recording medium comprising: (i) a data area 1o 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; and {iii) a temporary defect management area to temporarily
record therein the defect management information of said data area, said
temporary defect management area being placed between said cm_a_trol

information recording area and said data area,



10

15

- 25 a generating device for generating the defect

managenent information; 85 2 1 AUG 2006 a second
recordi ng device for recording the defect nanagenent

i nformation generated by saigd generating Qe‘{/iAgiGiE{}@ﬁ
said tenporary defect nanagenent area; and a third
recordi ng device for recording the defect nanagenent

5 information, into the definite defect nmanagenent

area. #aid WpreRLOGHEMRFhaPRBfPUEnEOr eproduci ng
record data recorded on a wite-once-type recording

medi um liayvddigh @ pRbek Rl bt Jetebtin@CORBHE: b2YEE Said eaRding
of the plurality of recording layers conprising: (i) a

dedcdHudd eRaliRadecRnglidddt herein the record data; (ii) a
control information recording area to record therein
i nf or At oR &4dineNhietddsner &k aARRE AHO WP et! eEM A difent
and/or reading in Said data area, said control
ifo@ iRt d O b OERI I iRY sAIE Ge hipDrHdl NgeRctlehbRbb&ment area
def ect managenent area to record therein defect
aRRagRTRnE 1Y orreRll dafaft mSdaGedtddt AhBAmM N6 (Irth) sdid
tenporary defect nanagenent area to tenporarily 15
neeond tbeiceiin the dehedt igderegaednthdtnéOamatiterowde-type
said data area, said tenporary defect managenent area
aionding acdduieisaenfimaledontrol i nformation
recordi ng area and said data area, said reproducing
appar at secodelpé adimg pracaseast negndidgi tlee fdefe cteatinigeient
def ect managenent information 20 recorded in said
infopacaioy cefoedtdnanagarédefindtee dpfatdmanaepheditcargp and
device for reproducing the record data recorded in
garihg that acardedefeoh mhvapasest ahfutmeaden eotto rmndgeremry
i nformation read by said reading_ device. 28. The ]
daviee incase thps it ot dederigd bal s daesteronge tgpe racey ding
wher ei n 5 the _ sane defect nmanagenent information is
mégw@éa alypasiyafipadizar; ppdof

a reproducing process of reproducing the record data recorded
in said . data area on the basis of the defect management information

stored in said memory device.



10

15

20

25

pl aces in the definite defect managenent area. 86 2 1
~AUG 2006 29. The wite-once-type recordi ng nmedi um
according to claim1, wherein said wite-once-type
recordi ng medium has a plurality of said control
i nformati on recordi ng areas, each of said control
i nformation recording areag, i ncl udes said ?_51 dAT (i 2006
def ect managenent area, and the sane defectl nmanagenent
information is recorded into the definite defect
managenent area in each of said control informtion
recording areas. 30. The wite-once-type recording
oqmedi THE apGREsHdgtype retaidin P Shedhtn weeowiing thelannd, having
def ect managenent information is recorded into a
a pluraBty oy reobrdthgdegerisn enble afeflienphealief ef trenenidne faysrs
area. 31. The wite-once-type recordi ng nedi um
co@Ribith:naid dat @em) £8d contrel aiformapbnuredordipgofregiedrssaid
managenent information is recorded into said 15
tein@ Ry defect @imapemantgreaent area, and the newest of
the plurality of defect nmanagenent information is
recorded into the definite defect managenent area.

32. The wite-once-type recording nedi um according to
25| ai Mh81writavincg-tyR® eecordingl imedivsh peesding ytodeladm 24,
managenent areas, 33. The recordi ng nethod according .
wherein saith tempowaryr é¢fiacy masagementi #rga is dargesithan pﬂa%él@g@}te

t he same defect managenent information generated or
defpctahmthgemeshgadef ect - managenent - i nf ori nati on
generating process is 25 recorded into a plurality of
pl aces in the definite defect managenent area, in
case that the conmand for indicatjng to fipalize is
26y ver i ficepading 2ppavesusoofr sl?eceb%ageowﬁﬁf aflgta onto a8

def ect - managenent -i nf or mati on gener at,i..n rocess i
write-once-type 19ecording me&rum havmgga plurah‘cygofJ recorﬁmg ?ayers,

each of the plurality of recording layers 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; and (iii) a temporary defect management area to temporarily
record therein the defect management information of said data area, said
temporary defect management area being placed between said control
information recording area and said data area,

said recording apparatus comprising:

a first recording device for recording the record data into said data
area;

a generating device for generating the defect management

information;
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recorded into a plurality of places in the definite
def ect nmanagenent area, in case that the command for
indicating to finalize is given in said
finalize-command process. 5 34. The recordi ng net hod
according to claim 22, wherein said wite-once-type
recordi ng nmedi um has a plurglity of said cqpqr¢u#5 2006
i nformati on recording area§, each of said contro
i nformati on recording areas includes said 10 definite
def egt sé@ﬁﬂg@é&ﬂﬂingr davicanfbri pecvadigt the dlefext omadnagement
process, the sane defect managenent infornmation
inSEReR Rineger@iatep dat edd igensaitihg device, into said temporary defect
def ect - managenent -i nformati on generating process is
mh g atedt @antihe definite defect managenent area
i ncluded in each of said control information recording
ar eas, thitdcaseriingt dehizelFox arnemidng othei deferdt imgagonent
finalize is given in said finalize-comand process.
inBarmative, itochdidefinite ettt accwpdnagt aregacl ai m 34,
wherein said third recording process records the sane
def ect managenent information into a 20 plurality of
pl aces in the definite defect managenent area. 36. The
27.ecoralregrodetingdappecanslifoy reprodheingm »egrd \Aetaciegofded on a
said third recording process, the newest of the
writaspaté-typeoteadedingt mednuydmwing ai pheeliet pHiesding dayers,
in said tenporary defect managenent area is recorded
e dirthe plwalige f neecadiper layerspaomnyisiagit (hp 4ty pregdggecord
that the command for indicating to finalize is %iven
thicreis ahel merodl fiate; (dbmnesidrolripéugrationgreserging arga to rgcord
0,,S 37. The recording, nmethod accordjing to claim 36, ..
mm\ee‘nénfprm@onvﬁort@ntmg@la WQPP@(’E%?%E;“%%PE%“%@ tpading
plurality of tenporary defect rm%ﬁmmm.ae

in said data area, said control information recording area 1nc ucﬁlslg a definite
defect management area to record therein defect management information of
said data area; and (iii} a temporary defect.management area to temporarily
record therein the defect management information of said data area, said
temporary defect management area being placed between said control
information recording area and said data area,

said reproducing apparatus comprising:

a reading device for reading the defect management information
recorded in said temporary defect management area; 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
reading device.
28. The write-once-type recording medium according to claim 1, wherein

the same defect management information is recorded into a plurality of

places in the definite defect management area.
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38. A recording apparatus for recording record data
onto a wite-once-type recordi ng nedi um conpri si ng:
(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 _ _
recordi ng and/ or reading 1? in said data aQeiK&HgdZDUS
control information record %g area including a
definite defect managenent area to record therein _
sodef eqthe RMRISIRAYpE RE@rihlg madivin aswirdingabalanmed; whergin
(iii1) a tenporary defect managenent area to
t enpesidritive-oh &S 0ype reberdéng nteldiu de @t plmedidy @fsaid control
information of said data area, said tenporary defect
infeageneRtordiggatasng pl aced between said control 15
information recording area and said data area, said
r ecokgiingofat atomsrot oiydbimathen mcbiding anseoridichyles said
device for recording the record data into said data
defirdes defegemenagemept deas, e@d f or generating t he def ect
managenent 20 information; a second recording device,
for Itk samé dgfach mutefeneninafenyaiion is repgidefdtiooghe definite
generated by said generating device, into said
ddfecponmagentat enda inneh @d seid copteod infpamagion ppgerding areas.
recordi ng device for recording the sane defect
managenent 25 information, into a plurality of places
in the definite defect managenent area. 2 1 ALI‘SZOOZ
3B9 3TheA witteopitieniypappetcating Mordirmc GCaPiiing eloordaidn. 20-
onto a wite-once-type recordi n%, medi um goﬁqrpri Si nl%: T
wheteim thrasane defect Blapagepent IpfupEtiony s des@ded dnigap Blurahty
(ii) a plurality of control information recording
obpleses B the defiadhedioferd meaP8EMEB! A%8i on for control | ing

an operation of recordi ng and/ or

31. The write-once-type recording medium according to claim 28,
wherein a plurality of defect management information is recorded into said
temporary defect management area, and the newest of the plurality of defect
management information is recorded into the definite defect management

area.

32. The write-once-type recording medium according to ¢laim 31, having

a plurality of temporary defect management areas.

33. The recording method according to claim 22, wherein in said third
recording process, the same defect management information generated or
updated in said defect-management-information generating proeess is
recorded into a plurality of places in the definite defect management area, in

case that the command for indicating to finalize is given in said
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reading in said data area, each of said control
information recording areas including a definite
def ect nmanagenent area to record therein defect
managenent information of said data area; and (iii) a
tenporary defect nmanagenent area to tenp ril '
record therein the defect managenent 10 igggr MBOBUGE
said data area, said terrpof”ary def ect nmanagenent area
bei ng placed between one of said control information
upd8ear dhNGaff CastcaflfhahAgddiRliaforalatidn Sfndratin@orooess is
apparatus conprising: a first recording device for
reb5A08 $hidth pbRRaKSCON Sladed & ihdtdefidiedd dattamandgearens arem, in
generating device for generating the defect managenent
cak®f Bt NGor@mare Ok riedimatingg taevfineBzé ois rgeen dimgsaid
t he defect nmanagenent information generated by said
fileneraimmandgricess. i nto said tenporary defect 20
managenent area; and a third recording device for
recordi ng the sane defect managenent information,
into the definite defect managenent area included in
34eachTat resaidthecmetiiod acicofdngred clommrEs ovrhdireig ar eas. 25
40. The recordi ng apparatus according to claim 39,
wher eiid writedondu-type reenming myditen bee arpdumlidy of lsaidsepndrol
def ect managenent information into a 90 '2 1 AUG 2006
infurrasiontrgcading aie@s, i n the definite defect nanagenent
area. 41. A recording apparatus for recording record |
dat acaett cofa safil wantml oinfermytpen riscording ganessi wgiudes said
conprising: (i) a data area to record therein the
dafaier defdettragnggeinjent avasnendl i nformation recordi ng area
to record therein information for control&%ng an
oper @ i eaidofthirécosdrdigeamapensss Shai Ayme| detest qmagegement
area, said control informtion rgcordi ng area, , )
inforeaiiinn geperatsd qF t @pdated in sald defect-matlagement-information

generating process is recorded into the definite defect management area
included in each of said control information recording areas, in case that the
command for indicating to finalize is given in said finalize-command

process.

35, The recording method according to claim 34, wherein said third
recording process records the same defect management information into a

plurality of places in the definite defect management area.

36. The recdrding method according to claim 22, wherein in said third
recording process, the newest of the plurality of defect management
information recorded in said temporary defect management area is recorded
into the definite defect management area in case that the command for

indicating to finalize is given in said finalize-command process.
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def ect managenent area to record therein defect
managenent information of 10 said data area; and (iii)
a tenporary defect managenent area to tenporarily
record therein the defect managenent information of
said data area, said tenporary defect managenent area
bei ng pl aced between said control informat dnﬂi}@ ?ﬂﬂg
recording area and said dafh area, s Wrecording =~ ~°"
apparatus conprising: al 15 a first recordi ng device
for recording the record data into said data area; a
generating device for generating the defect nmanagenent
37. nf OITYBt ireBsrdimS Rty eeiodiling dleVi eleink 036( eadietéing the
t he defect managenent 20 information generated by
wiSRLh@enpeatidgdiigVintlivinnhas sai slutaigobér tenpefrant defect
managenent area; and a third recordi ng device for
mgﬁﬁ@ﬁﬂhﬂg“hbﬁ newest of the plurality of defect

managenent information recorded in said tenporary

def ect rmanagenent area, into the definite defect

managenent area. 25 42. The recordi ng appar at us
sgaccopdi Rgeor@ingl abppAituswhinrei recohding Iredbi@ 20606 Odto 2

wite-once-type recording nediumhas a plurality of
wiienpararpedefeoedingmedyanectmpisag. (93a datpepreadieciregprd

apparatus for reproducing record data recorded on a 5
theeit ehomeenrtlydeay EEor diomdroirgdfarmationprecerding ac¢g tg record

data area to record therein the record data; (ii) a_
thegitt inforiafion fat icontroBingr ali ngemtioa aforecerting andfpsrrepding

information for controlling an operation of recording,
inanaitl datarareali sagd control information recording area including a definite
defect management area to record therein defect management information of
said data area; and (iii) a témporary defect management area to temporarily
record therein the defect management information of said data area, said
temporary defect management area being placed between said control
information recording area and said data area,

said recording apparatus comprising:

a first recording device for recording the record data into said data
area; .

a generating device for generating the defect management
information;

a second recording device for recording the defect management
information generated by said generating device, into said temporary defect
management area; and

a third recording device for recording the same defect management

information; into a plurality of places in the definite defect management

area.
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in said data area, said control information recording
area including a definite defect nanagenent area to
record therein defect' managenent information of 10
said data area; and (iii) a tenporary defect
managenent area to tenporarily record therag ‘
def ect nmanagenent inforrmti&n of said data ZZ&AT’E@IZDUG
tenporary defect managerren§ area being placed between "
said control information recording area and said data
area, said reproducing apparatus conprising: 15 a
readi ng device for reading the newest defect

sgranageneilordindf Ohpirk@8 rfeor sedrdifg Saiedoddengdataar ynto  a
def ect managenment area; and a reproducing device for

w{i%ogﬁﬁugapegrgcbadihgcgl@diﬁ@t@nﬁ;&@ﬂng:etﬂi)i dath daredatoa record
area, on the basis of the defect nmanagenent

therh® tNPEdcord tead (R a phirdlity efdomgoldadeeatiadOreddrdiipareas
reproducing apparatus according to claim43, wherein

totrBEordWhifein difoembyipe forecartehlligs medipenativsofirgsbrdiag iang/or
of tenporary defect nmanagenent areas.

reading in said data area, each of said control information recording areas

including a definite defect management area to record therein defect
management information of said data area; and (iil) a temporary defect
management area to temporarily record therein the defect management
information of said data area, said temporary defect management area being

placed between one of said control information recording areas and said data

area,

said recording apparatus comprising:

a first recording device for recording the record data into said data
area;

a generating device for generating the defect management
information;

a second recording device for recording the defect management
information generated by said generating device, into said temporary defect
management area; and

a third recording device for recording the same defect management -
information; into the definite defect management area included in each of

said control information recording areas.

40. The recording apparatus according to claim 39, wherein said third

recording device records the same defect management information into a
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plurality of places in the definite defect management area.

41. 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 ’Ico'record
therein information for controlling an operation of recording and/bf reading
in said data area, said control information recording area includiné a definite
defect management area to record therein defect management information of
said data area; and (iii) a temporary defect management area to temporarily
record therein the defect management information of said data area, said
temporary defect management area being placed between said control
information recording area and said data area,

said recording apparatus comprising:

a first recording device for recording the record data into said data
area;

a generating device for generating the defect management
information;

a second recording device for recording the defect management
information generated by said generating device, into said temporary defect
management area; and

a third recording device for recording the newest of the plurality of
defect management information recorded in said temporary defect

management area, into the definite defect management area.

42, The recording apparatus according to claim 41, wherein the
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write-once-type recording medium has a plurality of temporary defect

management areas.

43. 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 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; and (iii) a temporary defect management area to temporarily
record therein the defect management information of said data area, said
temporary defect management area being placed between said control
information recording area and said data area,

said reproducing apparatus comprising:

a reading device for reading the newest defect management
information recorded in said temporary defect management area; 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

reading device.

44, The reproducing apparatus according to claim 43, wherein the
write-once-type recording medium has a plurality of temporary defect

management areas.



