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1 DESCRI PTI ON WRI TE- ONCE- TYPE RECORDI NG MEDI UM
RECORDI NG APPARATUS AND METHOD FOR THE SAME, AND 5
REPRCDUCI NG APPARATUS AND MET FOR THE SAME
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 t onto the _
Wite-once-type record?%gﬁﬁggfgﬁgég%d a reproduci ng
apparatus for and a reproduci ng nmethod of reproducing

the record data recorded on the wite-once-type
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medi um such as "an
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deterioration (which are collectively referred to as a

"defect") on the recording nedium data to be recorded

r.nalrea recorded at the position of the defect is
q%ggg?éedﬁ¥%danother area on the recording nedi um

(anE oL 5080038, RIS SIS e e amaording

descri above,

: t which i s ssiply inperfectly, . or
EHUE oo y“%?é‘?:“@%d'eaapéﬁf%%d%%@&%slé GFeeingeryeitiod of
B ' to_ioproye the. reliabjlity of the

r%éeocﬂ(;i?gggzﬁéaéygar e;ﬁ&t%g.g] lfllgﬁe ]rSeclg?d Gt e(Croé?{%ﬁil tuto  the
w%?ﬂféi‘ﬂ%%%&?ﬁ&%corﬁ‘ﬂ%'n?gafuorﬂ, L3y Qgre%or%%ult\:l%g ljalleﬁparatus for
and a_reproducing method of reproducing the record data recorded

on the write-once-type recording medium.

Background Art

As a technique of improving the reliability of the recording
and reading of record data on a high-density recording medium;
such as an optical disc, a magnetic disc, and a magneto optical disc,
there is defect management. Namely, when there are scratches or
dusts, or deterioration {(which are collectively referred to as a
"defect") on the recording medium, data to be recorded or already
recorded at the position of the defect is recorded in another area on
the recording medium (which is referred to as a "spare area"). As
described above, by evacuating to the spare area the record data
which 1is 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 are
recorded address 5 informati gn for indicating the
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
r ead
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recor e posi
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Fecor AnE IR U m SVHERE it edsr Marlf att speriBesy ddiF defect
AR ILG o\ OF) Tt eteRET s bshy ofhera % risserden address
Ry HOSeT e (ke Pasiteet o 3t0¢Gof amethececerding
T R e o e et ioes s cho
ek e b O B S5 Lo SR 0 b e
e PP QSEORAER aliRads: trauaeas 4 esby daiiimes hohaalelect
B ={ote]s di area and the record data recorded in the
spargugp%% because of the presence of a defect, on the
e PR T I AP e il Mk i
it SRR ELE RGP HPUCT T is Bor@ladin wlten [og TPeoTEaRta is
e S B e bt oP i e WherS e gPERRbatpta is
di.tionall

r&oMRAN A& Wi e AL Rl %irgl%\év,ritthteende%ctaqlst i ENBad: or
updated every time the record data is 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
reproducti on operation by a 5 reproduci ng apparat us.
Di scl osure of Invention The défect list is recorded in
a specific area on the recording nedium For exanple,
Wth respect to a rewitable optical disc 10 using a

lLue.laser, the defect, List is recorded in a

Br 8B BP ot heh Shecke Gtk €6 s Fradinan e spediegmestium is
as a . def.ect nagepent area") reserved in a lead-in
LD deedody WhE BapbaoRe @ Ingedesienbes abdieonally
t he gefec list.is updated every time the record data
T5CordE8r ddPndheedptect dist inesferred tgemeatraadingi eperation

15 overwritten in the defect managenent area on the
BYcBr dPAGIREdARRAATAAIEN OF s IRhel obf REadustiameopexadidnngy a
and rewiting, every tinme the defect list is updated

BPIPANCIE BP@iCAG I ARd rewriting of the record data.
Nanmely, the defect list in the defect managenent area

is rewitten every tinme the defect list is updated. 20
Igjgcr updat i ng of the defect list by rewiting it can
CLG2de WiHt§onn case that the recording nediumis

rewi blg. In_ .case that the recording nediumis a _
so- calM&qdelfct lasior seeqpsled peopBpeifloattach, therecording
ex | e, wite-o ce-t_e/pe optical disc, it is ] _
e ar y[’a% e¥eenBtfot Wabh measmegtt & reediemzatalle optical disc
updat i of the 25 defect |ist., For exanple, a . '
“Eg‘ﬁ%eﬁ‘ nglleel%r%ﬁrhoé‘eage o WSt nd resordeshiinza ngradatermined
updat | of. the defect list is such that every tine
a{f%é Q"ﬂgfé’r a6t ?lleirg{n@ epipiefeered t e afpdat’ defenst eeanpgement
i s recorded.i.n a n%g_ unrecor?ed or blank area on the
243 Vreshgked yper leatbiiiang aneti el oé cicdi g the disrs

et hozgé e%\é% %rd a%\c/)sgytltule l?eflegg lgs%fieschpld'la‘%éd 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
1s 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 advance the nunmber of tines
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

0 r,to realize the  updating of the defect list on
ti‘%‘gﬁ} i Bnerdafed. theoknrnte drdefesh 1iso ist reeprded in a new

negggsqrg to ﬁesigvg a larger area to record the )
derECPripdr hlagk area gny tigysinigspnes tiaaagemaing medium.

area), ,as gc?.rrpared w th the case where the defect
list cahCBEIEMT theh methrbr e weven everyatines whe, defeet list

dat a tracture of the wite-once-type recording
REGPARALPY: & 13 BPERYSaobR TRSRTVSTOX RBSHewaAn abbetoypeord the

15 recordi edi um  which causes the problemthat
Pﬁé])?%ﬁgélerfg?%g‘ﬁfﬁy ilhd8ridapi e sEapartdi aRfimaderivagingnce the
of data recorded on the recording nedia. For exanple,
BHILR e Af fimes dbeclefestdigfeivenpdatadanidnta hesémadii ndvance
ﬁ}rﬁ? tends the lead-in area, which causes different

ek maragengnitnazaedsr deremoaght e record the defect list
wr i fe-once-type 20 recording nedium and the
Pewkig apratherpefr Bidnesi ng ometisumaseCons eouibnt Itp, rbatine the
re@o.ding di a beconme inconpatible, which possibly
Riabag phthy dfesh lirhonaths wateappsedyps ferordieg medium,
.Existing rewitabl e-type recordi ng nedi um cannot
It dBrRUFCEAT RO AR TBA & hergaq Lren oncecoypehreedeofedt dipt (i.c.,

diium 25 It is therefore an ogj ect of the present

thev dATson dedeph sorBagemen iareadnas- cypwatssordithgthe case
function and

di u I ch has a defect managenent 5
ﬁ?@w%g&@gﬁﬂaﬁ%%n § ReHTHARR | QTapYeLwyite R ecor di ng
medi u a recor ing apparatus for and a recording
ot hotlSof® T ECtHRai ABer Gt TARELSHR 00f hehe write-once-type

r%é%cﬁh%ncxgééi}llpn% risecaggtie?gn{reggglmthat 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 1n 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 medi um The above

obj ect of the present inventidn can be achieved by a
write-once-type recording nediumprovided with: a data
area to record therein record data; a contro

[ ti recording areg.tp 1Q record therein .
THPSHIR 2 PYCholR FOPIRa1ED fn Wbk r atieatT iBAD kecBararagording
r reading i,n the data areg, the control _

%E?%I?‘Hﬁt i %nr?‘go BB NGPPATARUS nEl Uiy & Be¢quding method of
ect. managenent area to. record therein defect _
?%gém%r Rent S o e OO fthen @ Tk ange dypeanecarding medium;

or ar ef ect managenent, area to tenporarily
%g‘@rgrad %%%‘P i“ﬁl%eaH%Fg%ﬁuSlstﬁaﬁa@erﬁenlteHmﬂwmgi oretbod of
the data areg, the tenporary defect nanagenent area
Eﬁ??ﬂfﬂﬁlggedﬁﬁ%t§@ﬁﬂﬁﬁthgaﬁ%nﬁﬁ%ﬂrdﬂﬂfoﬁﬁaﬁ%bm write-once-type
recor.ding area and the data area. The above object of
’E?Fé’rﬁﬂ%%gﬁ?dlrwemi on can be also achieved by a

20" aboVS GHERF| U o BeOREES i Vst i oigh echahesed by
BTG YRS doFPrOng Bt GgPIRdraenTar edatalianga to
g AR tiserb A e U SPBREO AT EINOn IHcoRAINg ompa t0
RS A REE 555 I HGR HAE B SeBIialing ARGRsIbaD dbvbcording
S B PO, T SO S 00 2 ot
S S MO LR, 7Y
dg?ei:cqzcgnaoﬁaéehn%eglé Bt g}miam/o%moifot%ecagtgear%las;oand 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, into the temporary defect

management area; and a third recording device for recording the
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achi eved by a reproduci ng apparatus for reproducing
record data 5 recorded on the above descri bed
write-once-type recording nedium of the present

i nvention, the reproducing ad@aratus provided with: a
menory device; a first reading device for reading the
defect nmanagenent information recorded in the

AEMRY! Ao ih (TRNAREERN SBART Shoud, bbby eVl into
hee: duci devi f duci th
O e e PR R CRNeEE ke ot e bhels o

of
s A o L S A

devi ce.

bg .al sq ,achieved by.a first conputer program of

AGNEYEdt PEnd T OdIiki 1 PP aZAGHb Ay ir§ AT HELRS aincord data

instructio execut apl e canputer to nmake the .

188%%?@&1} [ﬁ]@t Pﬁﬂ\’% etsﬁéﬁééﬁ\'f\é"’lgg?acieb@@er seetidiing medium
aratus of.the present invention (including its o

03 iCoRIEC ST et ven Lo BrHi e FeRES BbF I8 & A1) 2 ke spp kasgded with: a

i nvention can, be al so achieved by, a second conputer

BT BGFEm B Chstd JLEFEnEeBIng afgviney foso reapéugi hgea defect

rogram of insgructi.ons executable by a conputer to
“ﬁ%ﬁ%gg‘%‘??een&onﬁw{oé’m‘a%tié%% e?ihe”éboVbe ddsanporary defect

reproduci ng apparatus of .the present i nyention

A RERRRCR | RS % aPPdus SHIIBEL shhe TREAAbNRICEh] danggement

.1the present jnyention can be.also .achieved by a first

1 ﬁﬁﬁ‘%%ﬁ)ﬂp}%%gﬂri pPSRARY G vicenandoaptansodugapgpievice for

nedi um f or . tangi bly enbodyi n rogr am of :

PR e 3 ettd BB iRF A%l L E8 T aren am the basis
function, as.the ove-descri hed recordin

oE SRR ety oy P B SR 0 R DA TS ACTUFHRPES e Vice.
var! oHgeashst S f0° PR PSS ik e RTOEM 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 tangibly.r
embodying a program of instructions executable by a computer to
make the computer function as the above described reproducing
apparatus of the present invention (including its various aspects).
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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achi eved by a second conputer program product ina 5
conput er -readabl e nmedi um for tangi bly enbodying a
program of instructions executable by a conputer to
make the conputer function aé the above-described
reproduci ng apparatus of the present invention
(including its various aspects). According to the
irst. or second conputer _program product of 10 the
E‘F%%téﬂ{l fi‘Sm‘iEﬁt? Ve trecyibedr tiavg dapparnaratys of the present
re‘Produ_ci ng appar,gt us of the present invention
HEEH R S HH PG 4hs FarEnodsectst el ati vel y readily,
by | oagi ng the copputer program product froma
recor gﬁ%"g ﬁéﬂ?%moggﬁ’c'ﬁstﬁfith@ tih@ sevfpanEenpioogrean be  also
quraducé, ??uch as a ROM a CD-ROM a DVD-ROM a hard
hagved (B | ike,sq08mdl t omBUbhpRITErage byroduct in  a
downl oadi ng, t he conputer program product, which may
P pute e efakhigyanedinm fore teorgpblerembadging a program of
.comuni,cati on device. Mre specifically, the first or
13sbGHgIeRhpakesuigldgr ¥ dr odoaruteny the makei dbd wiomhputer
conput er readabl e codes (or conputer readable
fuy s3s t bheraboveedesorphacdr reprddmonicormpsatdims2mf the

recordi ng a&parQat us or reproducing apparatus of the
PieeeBhinvemvent iinpl whseritbedraboy @spehts)above obj ect

of the present invention can be also achieved by a
r ecor ACAY Haghlt the fiegornisagondcomp weeraporgmm heroduct of

ﬁbove descrj bed write-once-type recordi ng nmedi um of
thpe PEeeRRnt imsiagRNt then, radeedieg ordpagatmes hod reproducing

Brovi ded wi gh: a first recording process of recording
aPRArREH PH LHRIRY 9SRNG v ndiamn dgperibed gbove can be embodied
ef ect - managenent -i nf ormati on generati ng process of
r'g]é'ﬁé‘f%lﬁ’i %?@f%f bpdaading the erhpaterarageasnproduct from a
infcc)igrmti 03; a second recording process of recording
T§G0E ied B Hé’il?ag%éﬁfmi% SheretaTBR uehPrageadm product, such

as a ROM, a CD-ROM, a DVD-ROM, a hard disk or the like, into the
computer, or by downloading the computer program product, which
may be a carrier wave, into the computer via a communication
device. More specifically, the first or second computer program
product may 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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or updated in the defect-nmanagenent-informtion

generating 5 process, into the tenporary defect
managenent area; a finalize-conmand process of giving
a command for indicating to &inalize the recording
medium and a third recording process of recording
t he defect nmanagenent information generated or updated
'@,the def ect - managenent -i nf or mat i on generati ng _
Ci:ﬁ §EEIR2ani gRPenfanior partian Lenges s nueeapsnehgenesating or
in case that the command for indicating to finalize
Ur%d"bﬁli?é'ndﬁh defect | mamageneenirandopnetess . a Thecasovecording
obj ect of the _present invention can be also achieved
nocass oprisgaeimg tbehdafast mepregduce my inécongtidat generated
recorded on the above described wite-once-type
ofecepdpiRl madi ubha 5 deffethenprasement nnéntmanont hgenerating
reproduci ng nmet hod provided with: a detecting process
PEPCRREy ectiiy vithet hetenpporeoty t hiefeelcor shiang gemae M  dx2a;  a
already finalized; a first reading process of reading
finpdizpstewmandnagessst dfngorimgt roromemendedot nitdieating to
tenporary defect nmanagenment area and storing the read
lgedwet thanageonsiinz2meéedifwnieandna i thirdt kecomhmey process of
device in case that it is detected that the
regardén sribe- dofeet rmaoedienye we di formi stinot génaaltbdest; uadated
. second reading process of reading the defect
imghagéetest mahegratdoninfoeomrtded gamdieivefimictes, into the
def ect managenent area and storing the read defect
defansige fedect mhanageiani musat he nesor vhatevihee commasd for
.25 that it is _detected that the wite-once-type
inddgaigienty fualine issgivan sndie ffinalizeedmmaddaprocess.
reproduci ng process of reproducing the 9 record data
recorlde&l abovheobimdd aﬁéégﬁnIﬂWerasﬂsvaﬂﬁmhetdﬁfebe also

cn%naggngnt information stored in the menpry device.
ACPHBYRC T (Wctd ofRP rticdnRe maidvasht elgese 1o dusengr seernd  data

recorded on the 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 seccond
reading process of 1'eadin-g 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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invention wll be apparent fromthe foll ow ng
descriptions of 5 enbodi nents and exanples. Brief
Description of Drawings FIG 1 is an explanatory

di agram showi ng an enbodi nent9of a wite-once-type
recordi ng nmedi um of the present invention; 10 FIG 2

is a block diagram showi ng a first enbodi nent of a
of the present invention; FIG 3

recor,di,ng apparatuys. _
recogdydadp f&gas% thoihdlatas asen o nidudiimens off the defect
recordi ng apparatus of the present invention; FIG 4
W%&ﬂl’agw w%&ﬁlwlgﬁowt)ﬁgdantmer@eéwmaidﬁﬁme.of a 15

g apparatus of the present invention; FIG 5

recorg,qi,n
is a blReIe dieRfFAmshafg cdbepuradyaarssgismest the apresent

.recording aﬁpar atus of the present invention, FIG 6
InyeR Nl &ifr adPBABM hgfeomi the debowiimentdestriptions of

recordi ng apparatus of the present invention; 20 FIG
empgdymppe RNG; exp@mlenoni ng a first enmbodi nent of a
reproduci ng apparatus of the present invention; FIG 8
is a block diagram show ng a second enbodi nent of a
reproduci ng apparatus of the present invention, FIG 9
Brief Pesepininen of Dy wignasn showi ng an exanple of a 25

write-once-type recording nediumof the present
i nvenfilbn;! B @n egrianaoroxpisgratoshotiiag am shbwdigent of
the content of 10 defect managenent information in
atWeltexaper 6y perecondingsmpadioxpbhibhe g sdnagnamsivaw ng
one exanple of a_ defect list in the exanple; FIG 12
i s anfé%planatphloak adiagnashodiowingne évatpimbofliment of a
recording apparatus of the present invention;
FIG. 8 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 is 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;

F1G. 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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5 the record content of a tenporary defect nanagenent
area in the exanple; FIG 13 is an explanatory
di agram showi ng one exanple of the record content of
a definite defect managenent l8rea in the exanple; 10
FIG 14 is a block diagram show ng a recording /

reproduci ng apparatus, which is an exanple of the
ucing a ratuses of the present

ecordi ng and reprad pp _
‘?%ff@ﬁtmaﬂ?gﬁpéntl@%%m&tb@%éR tzliea@%lﬁpé%ovm ng a disc
drive hth? . recording / reproduci ngmapparat us in the
exanpl &tV 13 L pF@n pEnlangterydiagrayr dmwhogiong example of a
kend of the recarding / reproducing apparatus in
CF%gCE%]asrfrp‘F]e'th:P@nTﬂei s a flowhart showing an initial

setti peration of _the recording / reproducing
appargﬁgg Eﬁ ¥hanegzphtratorycliagran shdwbvg vare example of

.showi ng operations including a_ 20 recording operation

t5e taeondcanitmg of 3 dsmeriend iy defpr marmgement area in the

exan‘ple; FIG 19 is a flowhart showing a finalize

e3Fét 2t on of the recording / reproducing apparatus in
FIG 20 is a flowhart show ng an

t he eé‘?gl e; . ‘
oper atilbn b igj @bt ¢rrjasratone dizgrasc shdivigg one example of
geproduci ng apparatus in the exanple; FIG 21 is a
tRe otiRtrtit comrbdaRheta ar eletbeidiet Hefecdperanagament 1dred him the

recording / reproduci ng apparatus in the exanple; and
eERBPI®Y i's an expl anatory di agram showi ng anot her

exanp of the wite-once-type recording nedi um of .
t he pJ? IGere 4Sn%é?HPP]érfilasraé’sﬁﬁwa@gffowe@atrda;aign/gr@ntoducmg

the I nventiaqn . )
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 1s a flowchart showing a reproduction operation of
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The enbodi nents of the present invention will be
explained with reference to the drawi ngs hereinafter.
(Enbodi nent of Recordi ng Medium An enbodi nent of the
recordi ng nmedi um of the presaemt 10 invention will be
explained wth reference to the draw ngs.

I ncidentally, the drawi ngs used for the explanation of
the enbodinents of the present invention enbody
donse¢anduingriate proldereng sipparahes linktheotxdingls eenddi ng
medi um_recordi ng apparatus or reproducing apparatus
of thd'l§te8nits anventlaantory Wifigramhehdwipgransteefexample
expl ai ni ng techni cal ideas thereof. The shape, size,
qfoidiet ivomte-onoeaegpiearecoelaid anshivgn oFndet heskinken®ention.
various constitutional elements or the |ike are not
limted to the drawings. FIG 1 shows the structure of
data or information to be recorded or already
Bexolded for @adisiergsDapather Boighing nedi um 10, 20

whi ch is an enbodi nent of the recordi ng nmedi umof the
presefithe axdntdiarentkhef kbt padggrtofn Frfsiod WwHl e explained
inner circunferential side of the disc-shaped
wigbarede ngn deeth whe Ika wihgrsf eedigiafigeiredi um 10 is a

di sc-shaped recordi ng nmedium such as an opti cal

(Binsiend ian enpig 0 & Recodilacg Mediagnpt o optical disc, and 25
a dielectric recording disc. The recordi ng nmedi um 10

i s a Ami teanbadémeypeof etlos di @ ragdpumeodiueh af | eve phesent
recording of 12 record data only once at each
posntiban, wilg.bea wkpleinetdcewit@corefergncei 36. ths SRPARIngs.
in FIG 1, the recording nmedium 10 is provided wth:
Iacdiamaablyea thd; drgwntgol visetlor frat | ole r ec@igdhAgioar eaf the
12; a 5 definite defect managenent area 13 placed in
epwdsoretirtel of the present 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 vrelationship, and the like of various
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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informati on recording area 12; and a tenporary defect
managenent area 14. It is also provided with another
control information recording area (which is not
illustrated) on the outer cldcunferential side of the
data area 11. 10 The data area 11 is intended to
record or wite-once therein the "record data". The

contcigd i nf o; mation recording area 12 is jntended to _
IPELTT A QR ONGRcRt tafshe PRSERRN c 6r&-r 81 WiHR ovher irepording
for controlling the recording and reading in the data

di¥%a 11. Information or data which is recorded on the
recorgi ng 15 r.redlﬁxm 10 can be classified into the )

r ecor #5dERAWaAndt FeGeoht tBE reqordingt mediurhd O éeoprpvided
data is, data which is mainly the object of

erg{ﬁ-r Sudetroarer Lheaurpshroleinformmigendeecerdingiorea 12; a
data, text data; contents data; a conmput er program
dgfingies diefect omamesomeat hawed IShepbanedroin the control

ipformation is_information for controlling the

ll}fgémﬁﬁ% regordid g azannk?;i and e temperarealefact mapagement
information for_indicating the attribute and type of

axefe técorldi Ag aten umorod 8nﬂ@t]ﬁaah@mhébrcontanhginfgrtmaion

address of the record data; information for
reCOREME | i AELa t hevhiddor disng renvd rHastrafedper ani onbeof omter
drive apparatus; qor the |Ilike. The record data and the

clreRpisreniipbpite pdhbeatrat arre dAlways 25 clearly
classifi %d in accordance with the content thereof.

Howe aftpeieshtldols imfeandesk forrecerduitnivyitesence therein
of the drive

directly for {he gperation 13 control _
théppa?%%‘yés dafaii e Tfolh% Goadspl 1snmptiopairAryrdinigy arepe 12 is
: gb}agc% of recgrdi ng .and reading.and is mainly used in

IieGed torghogduet ivoitepacatitesr the eopimeyinfermation for

copFILSis0 e TEEOSAN AN TordiaRds Be Satnarea dapert es

or tPEfolrin!fgﬂiohh%rre aﬂ-,%d vgﬁ‘}c% iiss rr%i::g{"ggc? Iog ttlhlg ?‘2231‘(1111:3
medium 10 can be classified into the record data and the control
information. The record data is data which is mainly the object 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



10

15

20

25

area 11 and the control information is recorded in the
control information recording area 12. The definite

def ect nmanagenment area 13 is included in the contro
information recording area 123 The definite defect 10
managenent area 13 is intended to record therein the

def ect nmanagenent information of the data area 11.

The t nporarﬁ def ect managenent area 14 is pl aced
%@W@E@f thwedeigt pBPar atwy, mahilenthecordihgainda m2iahdonly
the data area 11. The tenporary defect nmanagenent
dregblect of inecendig tand Sendipgrand| iy redoly wéwef dbna data
the defect managenment information of the data area
IEPIrothetidef eprerativagerent 4 nfargran crxd @i tise b famtide by a
def ect managenent. The defect nmanagenent is as
Kasleads orwaehoshaoemputera def eetposse hoasushr at difésence of
dusts, or deterioration, in or on the 20 recording
tiedi prpportieher eberlikeatlze irscont dradadis @rdefodi thendata
away fromthe position of the defect. At the sane

arede 11t herd etldor cordavh indo b adidigi walrkyordabraedher control
already recorded at the position of the defect is
ip &y afddni recortlineg sparel Zar ea on the recordi ng medi um

10. Moreover, the follow ng operations are al so

per f o heddefinatpatafe @t moinkpendefteatre sraimgenantiudad in the
operation of recognizing the position of a defect
coptielr epfocmeiting t recorbiorgd deda ri€cor dgtheondéfigited defect
recordi ng nmedi um 10; and an operation of reading from
miragpaent area (li¥e isecntehdied atd ordmrar itgierain ythe defect
recorded or already recorded at the position of the
mpafagement defaunatiost of heidadafayeat he def ect

managenent. On the 5 defect list, there are recorded
addr eb&e itampraryodefegt madagariant ahen 14 is placed between

the control information recording area 12 and the data area 11.
The temporary defect management area 14 1is 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
1s 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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position of a defect on the recordi ng medium and

address information for indicating a position in the

spare area at which the data to be originally

recorded or already recordedldt the position of the

defect is alternatively recorded. The defect list is

made or 10 updated when the record data is recorded

onto .the recording. nﬁgiun110 (e.g. upon verifying).

%@é&%@g,mﬁﬁa@%é&m ot Qreratit @dseendinst fewm the spare

rgcorfing medi um 10 js continuously used. For

LEAIE TRePRgetaia th Be pragieralén reedrdeshon sleerddiragorded at
urface . duri.n éhe use of the recordi ng nedi um 10.

b BPsﬂ%@“@éﬁgét ¢%e§t- i s made 15 or updated at each

opportunjty of recording and/ or reproducing wth

r espedt Aafétiheh%dér uEeg fardithe defecSustamagishent. | iGn the
|s.included in the defect managenent information. As

a8{8h Lish, Ehexe are preprded addvess enfromantiodefoecindicating the
managenent area 14 and the definite defect managenent

POseEon3 o a2clafpet r evoridingreediding 10nedhese tmat address

.def ect managenent areas are both intended to record

1pHuraties: (imiadiemting anpositian én. theHopevenres s whtinb the
def ect managenent areas are provided for their own

dgitefler Batompepdesecanded i 2lrghylyi vesorded wt the positon of
ifferent ., fromeach other. 25 The tenporary defect

thindgtanints arlgeraatively mesnvdedt o Themrdeat ilist riecoradle or
t he defect managenent information into it. For 15

u@%ﬁﬁﬁ&e,“’h% thapsrersd dérkat imrrsgededt oateathd recording
used to, _record therein the defect managenent

o IM%Qoﬁ-antqnon heerifydag) di Adoreaiesma oldfect changes or

.finalized. Specifically, if the defect managenent

14 GHe3PRat 2D rihes YABRAIIE0 M e i al P Zisngoefinfuousdy t nged.  For
t he recordi ng medi um 10, the defect managenent

e}i%@@iﬁaff}qﬁpqumts 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 is intended to

temporarily record the defect management information into it. For
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recorded into the tenporary defect nmanagenent area 14.
If the defect nmanagenent information is updated upon
recording the record data, the defect managenent

information is recorded in tH2 tenporary defect
managenent area 14. 10 The tenporary defect nmanagenent

area 14 is a larger area than the definite defect
recor

area 13. Thi,s rpose is to a.
CPIRIECT hst tEBmatar¥af BEetHe TR ARARS IR GREAr gépaﬁdvﬁ@d to
tq _the,nunber ,of t updating of the .defect . )
%?%ﬁééeﬁéﬁ‘eflhf SRRl e eSing pddfetakipgy apntil the
tinmes. This j.s based.on _the.fact that the 15 updated
r&@?’é@]tn%i:?ae Hﬁ‘ht'slf)nf‘%r ﬁh‘i‘?eldﬁegann g 1Qﬁ}i¥>wr1' ttap gefect
the sane position because the recording nmedium10 is a
Hereres -Fgfﬁémra&% & H@aﬁ%dmﬂﬁ It hzige Gnsormatting the
recor.di ng onJ.Y1 on %% each. position. For exanple, . ,
TR ORI IERT dDt RARagiieRt eRASemMOn [HiGmAtion is
enough. t.o record therein the defect managenent 20
TRHe 4R f@ﬁ&@ﬂ&%wﬁaﬁede e meapagempideprra 14. If the

nagenent area 14 is placed between the control

dgﬁ? r FREPGR P dpfﬁ@rlgﬁééprnman'ap Eﬁ@dda‘ﬂﬁo%r ggcardings the
described above, . the tenporary defect nanagenent area
4oy dfﬁ@ &BPV@%CF drEBASTHRNY fn£q4ﬁr%ata\?’éa15i e qgdiedetn the
to be pl d in the 25 control_jnformation recording
t%?lé’é?rigyad%%‘é?tenﬁ@%%%’ﬁ @éeﬁ‘ol“Jext end the control

i nforhption recording area 12. In this enbodi nent, 16
howevbRe 14mparaindeletia R bEeRERPH Ido rollarger arca

oA gt SEREE) e Sab SR Bla e i o
SLIGCTRL I T T SN ST
e TQIdTBE O DR AUAELih D 4 Bnd SMRLA N I8EE R nt 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 is a
write-once-type recording medium, which allows recording only once
at each position. For example, the temporary defect management
area 14 is large enough to record therein the defect management
information twice or more.

The temporary defect management area 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 is the defect managenent
information, and this is not the record data but the
control information in view of its properties.

Therefore, it is not preferablée to place the tenporary

def ect managenent area 14 in the data area 11 which is
intended to 10 record the "record data". In the

enbodi nent, the tenporary defect nmanagenent area 14
ihé’“[tﬁ"@@edlfouls ofnnpheestary ameaexdiendsothehatontrol s information
possihble to avoid such an unprefarable situation. By
pEe@idig st e erenbdr bo yrelefiet omnagement tlar eteiorary defect
bet ween the control information recording area 12 and

o agament eared 514 1besawkes dhicbddnphoeey tbéedtenpos &gyment
def ect nmanagenent area 14 can be placed on the

arcorldi ny pledédmuiOofiithhoedn vl dndongatihe reentdiak area 12.
i nformati on recording area 12 and without placing it
Mereheer,datiafareativh Thérdedowsint hehgonpathpbtaty defect
between the wite-once-type recording nmedium 10 and a
Pamaggimerivareablld- typhe 2R feecandhagenedituimfcPmitién, and
ot her hand, the definite defect nmanagenent area 13 is
tivisdndent the deford delty beicohd domeroefcfoi mmneganeriew of its
information into it. For exanple, when the recording
megientmeB0 iBhéiafaté zidis st phafertahbde def pldcamhageimpbrary
information will be no | onger updated 25 and the
dedaciemand gemendefreat 14ranagendatainfear atiloiehi & intended to
determ ned, the definite defect managenent area 13 is
rgseryl thelrecoed atadat hedsi the ke lbediacsn tyarhagesmpbrary defect
i nformati on. The definite defect nanagenent area 13 is
managemeert avesn 14t lrapladesl vt iy ddéd enteamdbagendnit it is
area 14. This is because all it needs is that at

ppeasle direa defletuclmanageneafarabiosmatitoon 5 whose

content is determ ned or fixed can be recorded in the
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 medium 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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The definite defect managenent area 13 is placed in

the <control information recording area 12. Most

rewitabl e-type recording nedia generally spread have

such a structure that the défect managenent area is

placed in the control information 10 recordi ng area.

Mor eover, nost rewitable-type recording nedia which

W | | devel o0 fromnow on will predictably have

lfﬁeﬁdgﬁeg?%{%}?‘g%f?%mat%%ﬁEéﬂnfﬁifﬁ%@‘éﬁﬁnt area is

placeg,in tpe.cog{rol_ information recording area. One

of thetedehndts defeck grapagempat arsmd & 2 narvevertarea
nagenment information to be recorded in the 15 defect

tﬁ%ﬁagﬁ?feﬁﬁm%%aarxb edtigis ManasRmedit pB2a i Itk or Hhtd om herause

X'eMI of its progerties and is_mainly used directly )
AtireeGhdfathah oderst ons dafectrinasagppendt usformation

Thus it is reasonable and efficient to record it wth

Watasgr cafnt g deiesrrmeron fixednean batresorded onridte area.

recor%ing area. Another reason is as follows. For .

exanpl B¢ fAalimge odelegt ememagempent t atsice-13/ e plaaddiing the

medi ym, even if the defect managenent information is

coptd ednfrumpationesreqardingeridegh 12 oWdesi | tewtiteble-type

updat ed def ect nan%%zgent information at the sane
rfPainsnmied iz hge per HeY Fnteagedave sueh. aTsiusiciture sthat the

gr%%ugh to ensure the relatively narrow defect .
detechgapenagementatatfis ds ailagsd| dastthenecosdrobfinfisemation

def ect managenent information can be recorded, and it
r‘?cé’rah%%c%’é%aaryl\{{%‘f%&eéndnpﬁ’é regvtitable-hyee neecosding media
ecor dj 18 area._ ln the enbodinent, the sane

whith o\l @eaderRiapast [sumnnaw gensnbl presicebll davgpeuch a
SUUBFBLT° RUABGORoRE S oRADS B BE oE6A oP HeAflopMEDRofPntrol
L BN uTOh 2 Bl CAE A, O N
ex%lggpee:ra{e rd(:"e\%méci:tt ambf!u?ééé/)ggnt 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 area. 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 1s unnecessary to extend the contrel information recording
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recordi ng medium Now, one exanple of a nethod of
using the tenporary defect managenment area 14 and the
definite defect nmanagenent area 13 is expl ai ned
specifically. Wen a user ins®rts or |1 oads the
recording 10 nmedium 10 into a recordi ng apparatus and
starts recording in order to record the "record data"

e o 05 BREb PR Al i apbaar 6T troe  he atachraxh 2
ot l&éﬁréﬁef@%%}m”q r?ﬁé’f %”géﬁeﬁf‘%méﬂs‘é‘%g%h?%em lacing the
Pffs Ratedtc tq%é’ﬂa'g?p{?éftgé‘%%ﬁit 5 ier hs Cangealogpfamation
r%‘é%@&%?%%%'a{‘ 82# ¥ g ehent of MEHHIidn hetheen the
efect list) is de or updat ea Then, after a series

Wof'flt%ﬁélfstﬁwﬁ BRCHRELBR PR 1 e P eret  @aparal renaga@ble-type
the ..made qr updated defect nmanagenent information is
IPeUSHBEMBY 1 Me 20 recording apparatus into the

t enpo def ect na rrent on the recordin

nedi uﬁ%ai%l) OHﬂnéXa a. W@éﬁ? fréuﬁléfb%ftbe ri§ THRR AT 8efect
into or eject i the recordi hg apparatus many
i fhEs R} & fdov‘-aguf P febtiaidRiont Tyt s cnbguRe 1 is
daao t he . ec rd| rredlumlo 25 Wil e the user

aTPQﬁé |eﬁ doneek augrtsneiylerds the recording

achﬁﬂ to the r cordln% nmedi um 10. Thus, at, each
m&‘;ﬁ% &f{}%@ regerdidgorRP ﬁaE%aPéc%wtagpaomﬁn@ pherder

parat us_det ects

LRI TR b T BT RS oo
e L

ggcuosr r%{ﬁdef gg}b’?’gr‘lﬁg %I:S?]E# t?nrlgat g'reActor&hciastat .ism?férified
in each predetermined block. When imperfection in recording is
detected by verifying, it is estimated that there is a defect at the
recording position. On 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 into 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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10 is wite-once-type (i.e. not rewitable), it cannot

overwite information. Thus, the updated defect

managenent information is recorded into an unrecorded

area next to the area of the last recorded defect

managenent information in the tenporary defect 10

managenent area 14, for exanple. The tenporary defect
|.ar ge enough to record the

nagenent ar.ea 14 i
b1 ERROT i i COT Rt BRfaL PBHP dBPerarondings mafiam ol the

or par.allel sequence in an unrecorded area. Wen
f%‘F@;{lP& BPERFtUhdeteety @ datactopxishing dooble mptalgrea 11,
medi um 10 tfgle user finalizes the recording nedi um 10.
EBfates a i e dedecthugenagemenbr dnfaympijanat asdhascards the
function off finalizing, the user operates the

FB@&F%@ Mipiapharanage et Haforrmatine intecthelitagnredrnndefect
10. By the finalize operation of the recording

BEsgament areankdes B tdeiisctinmanagenere thefrecoedingnmeslium
read out of 20 a plurality of new and ol d defect
HanayeWdhte pneaitimei éher ebot deawritabldle ienpoanasty overwrite
defect managenent area 14 on the recording nedium 10.
PAPEMati G- nat havs, ither vpdadied defect niwensigdmeinténdefeetion is
rranagerrent area 13 on the recording nedium 10. After
regatded hanigsaan i waeeeoyr dede aneaamiezdd te etloe danep neidithe last
25 18 into a reproduci ng apparatus for a general

res@r e dplelec) pa anagesk en h g nfeunationo inephedtampohaery defect
record data recorded on the 20 recordi ng nedi um 10.
meneggmantearehe Tbprgucergmpdpar at dde rbemporaey defect
def ect managenent information recorded in the definite
RPAgE MAdHagRiftht 1dr ebd 13218¢ t pROREBOrd nyeemdi ubha 0 defect
and reads , and reproduces the record data recorded in
mapagamendigdonmadipn geveraloigas Hy amw omn naralkal sequence

.referrin tdo&he read defect managenent
111 an unrecorded area.

When fully recording the record data on the recording
medium 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
16 1into a reproducing apparatus for a general rewritable-type

recording medium to reproduce the record data recorded on the
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i nformati on. This reproduci ng apparatus is for a

general rewitable-type recordi ng nedium not

specially designed for the wite-once-type recording

medi um 10. The recordi ng nediZdm 10, however, has the

conpatibility with a general rewitable-type 10

recordi ng nedium as descri bed above, so that the

record data _recorded by the recordi ng apparatus of

e grRgemeddngndl rentA orthathéimec dhei mgpredicimgl Goipsiratus
accyrabgléaﬁfproduced by the reproduci ng apparatus o

Yol faer of apjeagppet nedpfeimgtived reear desidrd dedinite
bove, according to the recording nmedium 10, 15 the

‘? brappagepest aemdenentther secauling pledie BOt weehreads

th control information recording area 12 and the

and Fepragueas the tasard date reeworddidnin wbdi datal@reanll on the
ensure the conpatibility with a general

Teshr dinhreediye Ibwdvits ngfarwen gip dibehoragh defiect management
recording nmedium 10 is wite-once-type. Therefore,

Ipperipagerd datBhisecoepiedlwingn @ pparainor ding foediaimgtferal
can be accurately reproduced by the reproducing

rappabahlgstiner recoedioveaime diving abde-spppealipcdesiigngd for the
medium or the like. (Various Aspects in the enbodi nent

Vot Reasediig vedoudinsomedieim etdr diig medoxthmEO niedium 10,
FIG 1, the tenporary defect 25 nanagenent area 14 is

howegseed, bheRedhet tomepatibality nfvothati @enared ondimgtadrledype
12 pl.aced on the inner circunferential side of the 21

reeishigendrediimam a9 desrribed dabever @ thatHoheveecordf data
there is the control information recording area on

re¢rrds By the corpding: pAPasbes offthenpressur dpdiment on
di um éhe tenporary defect nmanagenent area may be
tg‘?ac@&os Wemmefidimont® ol 1sj nheswtebn repspdined area the

| aced on the outer % rcunferential side of the
YfilRg FRRALEARus for the rewritable-type recording medium.

As described above, according to the recording medium 10,

5
e

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 1s placed between the control information

recording area 12 placed on the inner circumferential side of the



10

15

20

25

and the data area. . Mreover, if there are the
control information recording areas on the both inner
and outer circunferential sides of the data area on
the recording nmedium a firsgltenporary defect
managenent area 10 may be pl aced between the control

“information recording area placed on the inner

circunferential side and the data area, and a second

Yo arag ynediwot 1 framadgdredatareaanhl. bEostacad ibehaweis the
the control information recording area placed on the
eutteel 1efarauationeredoatling deeaneh tthe dlatex @reamfafential side
Furthernore, if the recording nmediumis a two-|ayer

afi ke Tacordsnpomsidiim,t theriewiger ane defed plaragé hynofarea
tenporary defect nmanagenent areas for each |ayer.

mayi dentpdhtyd beewdehi nhte cdatedt imfnagetent wceadiBy area
be placed not only in the control infornation

rlecedt dhmg har eatpk acechafertihhesidanef thir eavsirdigstinaldium
side of the recording nmedium but also in the control

amif theraltsitarareecor di ng area pl aced on the outer
circunferential side of the recording nedi um
Mor.eolvBrreoivert Hethaesereoth¢ hent el rdfpemadi®ac reidrditig areas
possible to provide one or a plurality of definite

odeflee thathnageer rn dvadsr foarcieadérdrayal sidd Bfiche data area
tenporary defect nanagenent area is preferably |arge

oanideghe tardingana ditm, defiest tempagenrgniefoof aramigonecat area
plurality of 22 times in a row in an unrecorded area,

sy descplded dbotwecen Mireowattrol f itfientaiest recording area
managenment information with the sane content can be

plagsol dadtlae pureal cirguofferentisl(eidg. ahdi de) deadundent byd a
in arowin an unrecorded area in the tenporary defect

seenmeh éruorBrar dafedtt mag agesseit erea inigr basplddeel between
recordi ng robustness or certainty

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
1s 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 recording 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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of the defect nmanagenent information. In order to
realize this, the tenporary defect nmanagenent area is
preferably | arge enough to rgcord the defect
managenent information a plurality of tines in a row
or sequentially in an unrecorded area. 10 (First
enbodi ment of Recording Apparatus) The fi rst

odi ngnt, of,4h he _preseant
?ﬁ@ent F%n vvlf %bgnex%?al #}%CS"B_(F’@ %9 %ov\g ﬁlgs?p%gﬁ above.
B nt:¢0 0 [af of the rgsent
i nve%ivlggn if {hér Ei%éeg?n%l%&{%f us ’iﬁsf‘ﬁla&fﬁl ‘%ﬁé tgie same

LSS B %%pltaéc%@ﬂgdfé) 42a 1 o.rff}i' e \%h-egg.r \ﬁjat & gﬁ%ldantly

a wite-on ype T ecoP |ng

fLad Re o utnqgcﬁ"&&! %rg? ;ﬁ ﬂ{” %%é?gggrtcga%g%tcg}adlagement

position, provi

LS S s AR e

recor

gl i E%&Eo%ﬂ?*%&re%?%# PR PR P Beortd e anr?%fepeé%ﬁ@ the
‘%ﬂ?ef%ﬁ”f'#éﬁl&&%%e?é’én%?%%ﬁ??%ﬁﬁap%&e%% desks Geh to
‘Eohbh Tl FFRRL b g Bhaien T RE THORBR S TIGRAG S, times in o
ol 85 enéht%ﬂg%ae@ he.%d%%%‘aré‘ééad%%?ﬁ%%ﬁ”?ﬁrea%n??ff“ =

d theyd . F
(Eﬁfﬁr%ﬁ” ofifmeh o5 A RN AREANR 50" ?r?ﬁtenﬁéd to
d b
?258?3“. o0 Tinss Sk fodAg t&;t 8o ﬁcargﬁgtﬁéﬁ%%tﬁ%.%fgthe
r (A
ggg?lggt%%&&lbﬁ Wﬁ’f”dlg% 8){%?195161362%15% %C gwlggltll?a first

o A8Yd B8 A% oP@He%EBMngV %%959&5 devhes pfskent 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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The first recording device 21 records the record data
into the data area. If the recording nediumis an

optical disc, the first recording device 21 can be
realized by an optical pickup3 a controller for
controlling the optical pickup, and the Iike.
Incidentally, if the 10 recording nediumis an

optical -type, the optical pickup is preferably used

P aradeei & fisr ffarsad ytor e@spal nghelateecordi dhgaimenion the
nto the recording nedium However, if the recording

Jeuneswibehapcordipgsmesdyurm a8 magnetic, magneto

optical, and a type of using the change of a

di el eétsr pRowsnst dﬁtcv P2t the peemsidbhe amparsdua PO clsuproaded
head, 15 a probe, or the like, which is appropriate

wigh' theirgipaeeirding dewier d Figansdimery ThevicenBRy a second
device 22 stores therein the defect managenent

reefisk gt dovice Be ansherthiddviecer @ grdeavive 24al i zed by a
menory or the like, for exanple. 20 The second

r ecorﬁhﬁjlwvrwrdmg gonde 2lheewefledthe necagedena into the
information stored in the nmenory device 22, into the

detgporen-y Geftbet rennrdgpgentedingn. is| int hpticed odidicngthe first
mediumis an optical disc, the second recording

refeviding 2B viem 20ecarehiivaaditnd by awpptical mickkppa @ntroller
controller for controlling the optical pickup, and 25

forheontnedlinghidet hptigal adokdpngndethedilen r beords tahy, if the
def ect managenent 24 information stored in the nmenory

regeviees pedivm dstie ogéfdali tyw ed dhectp ticrlnpiygdnanis areferably
If the recording mediumis an optical disc, the third

ugesk gegr e vdewifer digeqidn 1esording dedamyr arfospraigan onto the
pi ckup, a _controller for controlling_ the optical

resprfips mediupe | ikeveserndf déwet alecordin gl medinny igf other
sets of _hardware, which constitute

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 disc, the second recording device 23 can be realized by an
optical pickup, a controller for controlling the optical pickup, and

the like.

The third recording device 24 records the defect management
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the first, second, or third recording device, may be
provi ded individually, but usually, one set is
enough. For exanple, it is epough to provide one
opti cal pickup, one controller, and three software
for controlling the controller corresponding to the
relative 10 recording devices. Hereinafter, the

1aferatith etotd® ik %ﬁ@rﬁieﬁgoﬂpH@@?éeUEZ?gliﬁM bhe c%?il%iﬁ% defect

expl ai ned. The first recordi'ng device recor

heaakantdattaart At 0T RBe dlaetc%raiﬁg (ﬁ?@dhﬂﬁ wr éhedsﬁ’tggﬁr %gcﬁ the

recording nedium In the reco ng apparatu

ing ! he ; . . | |

R st mnangE e SRR LIl k.

cbhAerolVes ¥ @@ﬁﬁromag ﬁ}ﬁCﬁﬁﬁ'ﬁQQ p'i'm b 4 06 tthgelii{b!(e I's
t t he I um or

made or obtai ned roug ecordi ng me

ot herlﬁ&%ﬁ'%ﬁ?% %f’@ld&lea?@?t of B&s OE HBE‘&W%%%L?ﬁ!ﬁ'\ait%%o%qnstitute

stores therein managenen

tHde raeeond JeePr di-ng LdLy| Q‘Sccggﬂli%%f A d5.4 he def Cef: eggctvided

managenment 1 nfdrmation storeé he nmenory “de

il diQd Ay, Leaparay e a6t SHRNRIEHENL AN %fg%)éahngple, it is

recordi ng medi um ere may be various c

chbfiBR tHeps&EiaRd ohec g)(r%%m i gﬁ&%ﬁf’o (t%% (SEUMebN%nd three

def ect nmahagenent I n e tenporary

séfehachk MBNASSTRMin8" cgﬁﬁroqml)ﬁ’esggﬂa?ﬁil%a%c flé? relative

choices are as 25 Tollows: e.g., I'mredi ate

rdc@e@l g AR umis initialized or formatted;
i mredi ately after one series of record data is

r ecorggled 23 f1 Nt ot (l}‘[?e FR3Gh qﬂ%é@g&@%g;aﬁ 0€‘€re zi: ﬂtlhz,eE 0 will

The third recordi ng device ecor

béggﬂﬁ%@i%ﬂt. | hermEd %0§H%?Qieivqcé e PR tl‘geeyéﬁog'd data

, into the definite defect managenent area on t
int@eBed aith aBsioWmhd REfige Webﬁ{p\éaféc%lfﬁiﬁg?%gﬁﬂrg In the
S

times the third recording 5 device 24 reco
redefdicly FRPRGANELL20 KA RITheN def@ M¥hagement information
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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definite defect nanagenent area. For exanple, a
concei vabl e choice is when the recording nmediumis
finalized, or the like. In the recordi ng nedi um which

is the object of the recordify by the recording
apparatus 20, as is the case with the recording 10
medi um 10 descri bed above, it is possible to reserve

t
L R L e O A T

A g P BB G NP D8 Sy
TR RSB R R RO e S0 2 S TS, g
R DB A BSOS TRAUD SDLLIS e i pgordine
R Sl R S AR PR L 205520

RN ke s LA S
e e kT A E

e L B S0 Sordin
BTSRRI 0 EET R AT reconting
AL SRR s, BT R TR S et ohe
B 00 ol oS TR 162 e
SRR 80 S BRI S

5it

SHE Y IEY E C pa R

POSS
coMRPAOR R M nation 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 is 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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information is recorded on the wite-once-type
recordi ng nedium and the area in which the defect
managenent information is recorded on the

rewitabl e-type recording nedum It is also possible
to realize the conpatibility between the
write-once-type 10 recording nedium and the

rewitabl e-type recording nedium In the neanwhil e,
nlpeingf ébe r%?faglé?ﬁendeﬁentomnagameintclm imne tHef ewntrol

list at least including information for indicating
inhermpation secofdingdefect Thenhehdatlardreaoodinddevice 24 of
recordi ng nedium However, not only the information
ther rien@rtgmg rapramipesi2d ormmwfrecotl débecteféct thendgbment
~area, but also the follow ng information may be
infromyaeidni imitohehideflefinitmdadectentan adcanoatinra. NaFd nefore,
(a) definition information for indicating the
Iposi poombdd tohmadahathe emea dandwltirhatldef®dbct iBinagement
“including the defect position information for
i fedineatipngig hrecpoded i @n tife avrieé enice-tygderedat @indl e@edium
and the spare 20 area position information for
apddithat iargat He pebidli othof defiets paseagameatatinfingftion is
the record data to be recorded at the position of the
refsfrded o atherrewiiteble tegor dechrding beedinohudedt i3 also
the defect managenent information. In general,
poeble o irehbizeathencémpatililtat bagweba phsi wirite-efice-type
25 the data area is recorded in the defect nmanagenent
repogding nédiugamd dheimefonbmbieotypecocaidigganediwn. t he
exi sting rewitable-type 27 recording medium A
repr dducting appanahike, f dhet héeferéwnhbabkentatpe information
~recording nediumreads this position information and
incdedemithesdefeet foasi 1 denof indladdagandoeaaoivit fier indicating
recording nmedium If so, the wite-once-type
theepoptiony afedidafechrinbths dedpr atkrc e bhetteeording medium.

reproduci ng apparatus for the rewitabl e-tyﬁe
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;
and (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 altermatively 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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recordi ng nmedium by recording the information of the

sane type of this position information in the

definite defect nmanagenent apga on the _
write-once-type recording nedium which is the object

of the recording by the recording apparatus 20. Thus,

in the embodi ment, 10 the definition information for
jetdirdaig Ng i ddiuaesi ti onaof Jhecdatmg ar §aphsatic! udad  1he
in the defect managenent information, and this defect
MBAAGENRN Ly p & f 1 QCERY {109 médiﬁﬁ%%&s%ﬂshgoéﬁﬁ&g information
recording device 24 in the definite defect nmanagenent

2l Barecthi@ligé Or the L PSsit Wil L6F WML dMRE 412601 H NGB UM ing
for which the finalizing is ended 15 and on which the

rilefl Ach . MaNAgeaEthd Behh & ¢4 5e T b
third recordi n’gntfjhevin‘f:fgftm i%igtgedggﬁlﬁﬁggdé?%@%m can be

PRUEEEN AT ' b r |
TRRsaEl e, ST ARERLLIGL (B ARy
: i t: ita Y,
rILor i BUGLIL PRRLPIIRY Ple R ERMLLED! SRy e o
thRCRHIRGh Inkden defoNid §he d8L LR %Q‘E'?gghagﬁﬁlaen%narea on
the wite-once-type recorglng medi um- and re ogni zes
-4 t : : the W iie+pnc e
RSP IR RP SORLAGRER  EEE e
ARt TP SonkoREeph), SRRkl B0und oalBmont
tlef d ¥ hit96n | HBEABLION 02 10giSeli L hE: tp@)@.iﬁph of the data
management area, it is possible to arbitrarily set the
aRsiiki fcla8edoin te dRifBcANRANABe b tVh £51:00GEnt
recording medium (al though there are [iTmtations by
defeadabeh @b ridet lihksrhAtihAs e8drddd 130 thef Mird recording
exanpl e, when the wite -once -type recording nmedi um
déwicei 2 tinakha edk ohitkod BB dtethard dgdnie RPSSR] € TRerefore, the
reserve the tenporary 5 defect nanagenent area to be
whaegenceangp dyepusdinBielediti® Bakhich the finalizing is ended

this
a

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 reproducing 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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address of the data area can be al so shifted backward.
This nakes it possible to reserve the tenporary
def ect nmanagenent area to be |arge while naintaining
the conpatibility about the g®production of the
write-once-type recording nediumand the
rewitable-type 10 recording nedium (Second
Enmbodi nent of Recordi ng Apparatus) The second
nthedflrbataref athéheevorter mgeapppe atusr digt e dipreéehtbough
invention will be explained. FIG 3 shows the second
teapbo it HmiGh tioms becording aagdpar ahaslibé imheractsent If so,
i nvention. A 15 recording apparatus 30 in FIG 3 is
fpr oeixdanp i, t wheme thier swriteoacditygedevicoeddly twhedium  is
.menory device 22; the second recording device 23; and
inHeakined dor efpondittgddevi ¢ Rdssibke ot hetdeve ater deftorary
apparatus 20. The recordi ng apparatus 30 is al so
dpfenti dexhagdrhent afeiar 6 beflacte Manageyeiist Mesmathenstart
generating device 31; and a 20 first recording
addnesobf dbeidata3@reavenf be Hlso shifted backward. This makes
_def ect - managenent -i nformati on generating device 31
1tgpoesidti e oore smakestiich ¢e daf@airyniage mahakbhIRA O to be
with respect to the recordi ng nmedi umon which the
largeowdtiBatremingainingetios deshp aidilivt shbhe thensprodecih of
22 store therein this 25 information. The first
theecordiengnconypel rdevidingS2mealitiiol anfihehsec@veri2Qble-type
recording device 23 to record the defect managenent

rdcotdmmmebiumnt o t he tenporary defect management area
when the defect nanagenent information is generated

(SeyonheE ilvostim agdf efc Re nendigegmpparatw)mat i on gener ati ng
device 31. 5 Hereinafter, the operation of the
r ecofldingeappdr amim @mamt lof the 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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be expl ai ned. For exanple, when the wite-once-type
recording nmediumis initialized or fornmatted, the
first defect-managenent-inf tion generating device
31 generates the defect nmanagenent information with
respect to the recording 10 nedium on which the
record data i s unrecorded. \Wen the defect managenent

LREQFIRE A8viS @%n%af&,%lﬁytﬁ@edeifegf:%aﬂ‘ﬁf %E[{Eizlhb ipformation

managemsnt -information generating device

LEEPT RO AR ALy IRUIES ShaGOULOLS: LS SOGA, ihe defect

recor |ng ICG to reco ef ec manag

U P, Pl TR

BEH TR SO o I SRR [ SSOLAL M, SavAe 23 o
ermonggyeSePel ASBEIERL of R ok B, 0 LAY 50 v
bE S RTRE S o PVetdiBpld ! SUNER ths APTifs Hish ligpy recording
falanageﬁ;ﬁi fo 2 CIRATET SO0 B SPTeCt
AR AL AR o
il :.nﬁ%&g%@s@%a%gg% SRR I et
HRAALALLA D8, 06500 110, LIS, &%g:z'a“sn”fﬂ;“m
(20 8RR A CTOL . ENDRSL Oh 810 DFE0L 00010 by o
£3RAA el n?!inh%gmeqftegﬁﬂgnfa&%&g %%r\éﬂqug ﬁsvfee%ggflg%% first

G4sovvsteth|r nt o

r@@&ﬁ{ﬁtguéoﬂffl 1o BEESER L onVERE $108 seBond 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 Iinformation is 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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recordi ng apparatus 40 in FIG 4 is provided with: the
first recording device 21; the nenory device 22; the
second recording device 23; and the third recording
device 24, as with the recor8 ng apparatus 20. The
recordi ng apparatus 40 is also provided with: a 10
second def ect-nmanagenent -i nformati on generati ng device
41; and a second recording control device 42. The
theckraraeret defraiagemagemaibanea oontlyenesatding rediwe.
41 generates or updates the defect nanagenent
(g Femibed inmea oft hecarsbsgdiplparativs)r ecor ded by t he
first recording device 21 into the 15 data area, and
lets tHe rdvipd yeudpidimean sifotbet hecwidinghiapparatus of the
i nformati on. The second recording control device 42
peepeRbl vaetisecond hecexplaigedevi #8234t shweor the hehird
def ect nmanagenment information into the tenporary '
emcebﬁnmhagéhemecarémg/\la@pauehtms:leﬂ:"ethte 20 s aigeeanton. A
information is generated or updated by the second
refedrsd ngnsrapamns - 40 dmmalfIGn dgener arovigledevivith:4the first
Herei nafter, the operation of the recordi ng apparat us
repiihl dbeicex Bllai thed mE&ororgx daplee, 2@porha eeendidngeddrding
record data into the data area, the recording
depiser aBuembDtheddind rekerdenpdd vaat 24f ars fbtkeadle recording
predet erm ned bl ock and verifies at each time of
appabringli n Tlneebdobig ThpasebondOdef ko provided with: a
managenent -i nformati on generating 31 device 41 uses
sqqoad dedeaet vfandgeyentfipforgnation gxaerdtengldegenethit end a
or updates the defect nmanagenent infornmation, and
sepogrdereqariddngicandrelad¢vicei 42.0 t he nenory device 22. As
descri bed above, it can generate or update the defect
nmanageh®recoid dedett Branagamsnt dnbemin ationhge nexading device
data, and reflect a defect in the data area to

41 generates or updates the defect management 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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t he defect managenent information upon reproducing.
When t he defect managenent information is generated or
updat ed by the second def ect-pnmanage nent-i nfornmation
generating device 41, the setond recording contro
device 42 controls the second 10 recordi ng device 23
to record the defect managenent information into the

SRR A0SR PP i AR, VOhTeras
FECLALEE T DT ol BB i toros i
I e R A
T SR o TR S T
SE55EgPARESTIAY gabheaon et kBl b il hares o
N T e Wl

e VR R CL NN TN R E .
R R SRR S g ion cenorasag
ERREE LS Pl% LOULP STOOdLEPRC OF 18, oo dhng o
FhehT S oA 19 el BT o LR intormatin
P30 PRGBBRRES 30700 R O i
N R R RERE A T—
d960& atd g Q'%X(BICCF ks cﬁrfgctt r}ﬁamagement 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,
it 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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second recording control device 42, as with the

recordi ng apparatus 40. The recording apparatus 50 is

al so provided with: a defect- managenent-i nfornation

obt ai ni ng devi ce 51. The def 82t - managenent -i nf or mati on

obt ai ni ng device 51 10 reads the defect nmanagenent
information fromthe tenporary defect nanagenent area
on_the recordi ng medium and stores this infornmation
qmbgdimenimfohe traarden gz piHaradisalft e prhsemperednioon. A
of the recording apparatus 50 will be expl ained. For
IeLARHING @mp@rmt@ef&h tpraddfeméntisi mfrovided owiths dlse  first
al ready recorded in the tenporary defect managenent
rgeerdiog tdewicecblding mediory idesace e22;i nhtheegoecbrdicagling
apparatus 50, the defect-nmanagenent-infornmation

dstyiieg ni A9 dethice Blirdeadsdohdimef edevisemnaggnenthe second
information fromthe tenporary defect nanagenent area
defielcts orresgarhe st iinfammatioon paherdtiegneimriye deVi;cea@®. the
Then, 20 the second defect-nmanagenent -i nformati on

sgerred aeicngd ey boetrd]l dayidatsl adevidefdet remnagepeiiparatus
information stored in the nenory device 22 by the

48ef ecTheanagemding i mipgaratiion &bt & niadgy devberldall with: a
when the record data is recorded into the data area by

de frectf inagita g emeoui th fog neebibned B hin e d e videe5 $econd
recordi ng control device 42 25 records the defect
managEhentddiafommat a gemiemttoirtfhemta¢imor abyaimiefsectlevice 51
managenent area when the defect managenent information
rgg8ls ke ulpdatieth antsgadesnt iihéskmhtive, fraes chditegnp erdryedefect
recordi ng apparatus 50, it can update this defect
mpariegsanent Enéor wet | Ore omet¢dwlibgsimediumt herdef ettres this
_managenent information recorded and maintained in the
igorepiirmiytatheore managbarsne 2%.ea in the past. It can

al so record )
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 defect-management-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



10

15

20

25

and mai ntain the updated defect managenent information
in the tenporary defect nmanagenent area. This makes
it possible to reflect a defsgct newly formed in the
data area to the defect nanagenent information, and
to mintain this information in the 10 tenporary

def ect nmanagenent area on the recording nedium (Fifth

fhpdao@nt of Recording Apparatus) The fifth
enbodi nent of the recording apparatus of the present

i nventA orleWttibeBea BsPe ah@&q‘dlﬁg%o &@QQ?@HEQ% Egéglp&%tus 50,

enbodi ment of the recording apparatus o e “pr

1*tn(Ya@1|i1t1h1§’d1ateAtH% rd%‘f?(ftdh?egné fgpma@ﬂ:l%%n Qﬁ'esbams of

provided with: the first cor evi ce

tHRITRE Yo c@%hﬁﬁggﬁle A e REWoh %‘%gﬁ@% E&xﬁfﬂ&%t%%ﬁe@qg the

the third recordi ng device 24, recor

t@ﬁﬁ%fﬁxﬁfsd@ﬁct -Eﬁﬁn éjﬁtngré‘gﬁ?lr Q{éjz)\? Zt‘l%la?loalso record

provi de |na I ze- conmman

atrﬂi rrﬁaiﬁ&ﬁﬁdtﬁ‘@ &19@5{@1 %‘}‘%b&%&ﬁag@&em #ogrmatlon in the

finalize-conmand devi ce IvesS a corman

tbﬁﬂio(i%tr!ynae}”&tf 'nﬁ‘%%hégmeqﬁ gr di 'Tgl \ .Tﬂgp%%,sible to

finalizing 1ncludes”an opera on 0

r8fleaPghnge teqpé‘ghggforfn%cfmin og]?é h?ﬁegfgjré%érl gg%gflgl Uk fect

after conpleting t recordi ng

ﬂiﬁaé@ﬁi‘éh@'1%90%%'t5ﬁ%oﬁnﬁh§o t}ﬁ%h‘?’caq ?hrsefﬁ){o(ilh{glﬁ% in the

staté of the recor ata recorded a at S

téijﬁ@)%"rﬁl'% delteet folot '@%ée%h@ﬂt a% ReJ O gcéﬂhhg m%ﬁ?&m

where the rewitabl®e-type reco I'ng e

(Pﬂ’@]@tmm&h@ﬁtfo%‘q@éé’dféﬂn%r%ﬁér%f&@?t recor dIT Eg rredl um

of a reproduce only type (i.é€
fi nal TEE NGif110Ne flke dfi 8 11 419 tﬂ@pf}E@M’cﬁ %o EH%% ”‘o“?dthe

mainly to adapt the wite-once-type re ngme
pidsdite inQeAtHNowinr MRt Ofplbhged. rewrit abl %H&W& the fifth

recordi ng medi um or the recordi ng nmedi um of

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 contro!l 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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reproduce only type. The third recording contro

device 62 controls the third recording device 24 to
record the defect nmanagenent information stored in

the menory device 22, into tHé definite defect

managenent 10 area when the command for indicating to
finalize is given by the finalize-comand device 61
Hereinafter, K the operation of the recordi ng apparatus
wFoRAme medisup s Adap teb to ebhenbeeordihgrfoameeo! warecording
to reproduce the record data recorded on the

medynm ﬁg Fragpuntnee palietyrprlbduc R typoparBhesifalizing
the rewitabl e-type recording nmediumor a reproducing
Hpgdeatagordngt Ap peeetds g0 medperfaimed repinbuce adbpt the
type, the user inputs an instruction for indicating to
TTijalance 6er e recordog diadiwppae athus B0ording efopongeof the
to this input, the finalize-command device 61 gives a
resnneatefioibe néconding medP0mf iomakhzerddwedirgondidigm of a
mediumcurrently inserted in the recording apparatus

rgprodwes enliodipent nay be constructed as fol | ows:

when the recordi ng apparatus 60 judges that the data

area ohet libird everdidigg nedintimli slefvidd e@l2 wedhtiohe the third
record data and that it is not preferable to record
regislingcdeviceald, to eecoadotht mefappanahagefe s information

erforms the finalizing automatically. If such a
S@@fﬁﬁt yYuthe ememorytddwine Adnto hki definitendeid ctevicegéhent

gives a command for 35 indicating to finalize the
a¥ed oF Bpngthee dionmmiamd depdmslecatongheo fimalgeents given by the
descri bed above of the recording apparatus 60. The

fipgilize -ewesrandgesyaes 63l device 62 controls the third
recordi ng device 24 to record the defect managenent
i nf orfAerq18aiter, dher epetationeoindrorycaslingeapparais 6Aevill

def i riite ef %ct managenent
be explained. or 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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area when the conmmand for indicating to finalize is
given by the finalize-conmand device 61. As a result,
the defect managenent information is recorded into
the definite defect managenmed? area of the recording
medi um after the recording nediumis finalized. 10

This allows the conpatibility between the
di um and t he

Wit er. -t : di
et S B R ——
. [ of -t i fe- -type recordi ng nedi um

R e FPERI MG Bbat A6 BB Amerabus 60,

i t.abl e-t.ype recor.ding nedium As descri bed above,
gi\é\g:rgi%ﬁgetlhdmhée? Rdi %@nab@arda%vuge 662 castife the third
def ect ement information can be recorded into the
GEPTTIEe AeH DIt AAnERRSHEE e Galoahom aingert erl i forgaation

nd this.allows th conpatibility_between the
SHPTach I The- IFIRO TR A6K iend? rdp theadefintieede fect management
remwiﬁable-type recordi ng nmedium The finalizing is
ageR f GPRBd thempspipagt for hadigebinghiakinahee rscatdimgy the
of the record data is 20 conpleted. Therefore, by
fnalie crenepper daricey 6df Anal irebnl, aife dedect g mgagément

.deect_nanagenent information into the definite
IYOr Brat iR dagerertedriago the defipsiesipfestimassgapéniarea of

the conpatibility between the wite-once-type .
tRG B @n%reaw#%dafwé thawrpeetsliast ypediawonsi figalized.
di at timng in line wth the user's 25 _
Thit allitn the sampasibukity Oe4VASPethts Wit RACENDDE rRamrding
R DB PRIER B0 e 00 SRS o' Hows ehe
GURURLERG, TESH Ik SEaeretig oV e ST Lo it cho

TS O A e S R0y BB 8l !
dete tsi Hgsgrel ie ealgg\;e,dgéc%%hiigg tg 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 d.efinite
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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defect in the data area; and a reserving device for
reserving or ensuring the spare area corresponding to
the defect in the data area. This allows the making
of the defect list. Mreover,3the finalize-conmand
device 61 may give a 10 command for indicating to
finalize in response to an eject conmand. When a user
want s reproduce %he.rec rd data ecorded%én t he

recor di'Rg HEYi GFPRETh Ahothsr PEYISHIG™HE appabhe ugecording

t he us%r eJ. c})s the1 r.ecgrdi,yg di um from t he ,
PEDGIATHS WpHlaPa: 63DIaRed.  THei Grph cesomiiting glevice 31 for
constrlFu:t t he egb di nent such that the finalizi n% 15
2§ B5ER FOEme S n Pg“sfﬁor@énﬁgem@fej eorediaind oyi vea second
vvhenthe recordin rrerfdi umis ejected fromthe
FECET At Rg agﬁg&cﬁtu LardQrt reemerghingefther dafahemapagement
information is recorded into the definite defect ‘
JrHeRE RAdacomprssepkdelpet-gotesthng dayiestfapideshcting a

&

h conpatibjlity between the wite-once-type _
&%%&Fd?lhgﬁ’rﬁedi% 2AQ22PARheA reafervabg edevige F@céewﬁgng or
nmediumin line with the user's will._ Mreover, the
GRfREm GRALRATRAT GHARSP ORL RS todherdafoctien thy dakn area.

cond recardi ng devige 23 repeatedly at a plurality
@ 13 PHETS ﬁh%ﬁngh’r%é bbe defesat 1att he tenporary defect
manag nt area, Foy eiﬁarrpl e, at one opportunity of
t he rE@gF%‘?‘f?&’oﬁbﬁat Bl 1zorommang edevintnagémenay give a
inforqg%ion_mﬁth t he s%ne content is recorded
GodpBanefgr pdicating spifigalire ippkasponseri® anraeot deshmand.

%%a in 37 the tenporary, def %t managenent area. This
& 8 USPhs¥PBie 1o TeRIAEISE hRPnTesard Hataeraserded on the

LT MR Rk N TS T
t i ti b 5 ded b
TEEROERE ogkBAGLTSAL e ab o L SE0KERS By

it is preferable to construct the embodiment such that the finalizing

t he thi
alb‘-g:us.l r’f‘lhus,

1s 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 is

recorded repeatedly at a plurality of times in the unrecorded area in
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times in an unrecorded area in the definite defect
managenent area. For exanple, at one opportunity of
the recording operation, they, defect managenent
information with the sane content is recorded
repeatedly at a plurality of times in the unrecorded
area in the 10 definite defect nanagenent area. This

tﬁ%k%?nh%r . %ffe%cec hh 4 %&hﬁﬁt'@e@\t a"f‘hfé“‘fnﬂgése% gfotsmble to

nanage ormatl on e recordlng ne

shhelyf i %fr&'&??ortfh%r _A¥am egleawlg‘:é?ﬂg f % r?ﬁéqgéco%% the

managenent mat1 on nay ecor

réé&%ﬂgfg gmncse?o%erﬁﬁeuwﬂﬂﬁa @o@ex&aﬁ;wg' ity of

t enpor ect nmanagene ares pr ésen

KI;:JTL?})\//%OH%OQ% Aty ‘81%? wher eB} %)r !tnqn?%} %@to)}} oft?y be

case are a p

ré@@%ﬂ%w&%dr%(%%%@ﬂ%?evﬁa PRSI HEEh P BRgie o

the area

HpfEO LN ABBRL AP o s Iy e LoD 6 %ﬁéﬂaaﬁﬁﬁn‘o‘?&t qrea.
f h
FQ*FQ%%&%I?’@S ot ondt S5eSkifuicd 2F B teLinte %ﬁeé@“%ethe
nf

SIS S R R SE
SN Sy R e AR e
d(%flﬂﬁg{enaéfe%@ Qntag%n{&?é) gégg @'ﬁég@g%% Jlr%:p%&fgket to surely

i ZI'ng,
th h d
e o d'e"v-“%f‘ééf'%&* shF, DEREEtoRY 'yl pfctording
t at
mg? ét&ﬁgo?}%cﬁggﬁ%\%gs on ?%e ?eggszsﬂg 2ed|aum Thi s

”erbe'eoné%S' bl,g t(?ei%c?“rﬁ%%xag@hfétrﬁ' N BEIBIEEY may be
managenent i hf or mati on on e
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 redun&antly 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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recording nmedium after the finalizing, for exanple.
Furthernore, any one of the recording apparatuses 20
to 60 may be further provided with an area setting

device for setting the aread%.g., the areal size) of
the tenporary defect managenent area 10 and setting
the position of the data area depending on this set

area t he tenporary defect managenent area. For

exanpl ,Orref)"?ﬁenaieenﬁﬁf%ﬁty Aage manhgdpimmatiea i may be
set to be |argg, nore defect nmanagenent information _
ESapred Be dhgothiny %%@rggrg)dﬁaﬂﬁya agfr@&undmtégelmmplurahty
area..Nanely, in this case, the defect nanagenent 15
?%f‘g?%fﬁeoralecféﬁt bR AEEEIHRAt | ATGAST dwesendn alinreqdudetity of
area. many tinmes, so_that each defect nanagenent

FOMBIORR |Gh Uk Hseor i duediamd miihis abmks evidnppssible to
t he updat i_ng is performed many tinmes. Therefore, it
Jurelys nprataig nghﬁht sledeot menegewethe indbimbitiont yoaf the

the recording and reproducing of the record data even
tisarding mer iuge @t hehendin alazing, feedxammlebad

envi ronnent in which a defect occurs often. Mreover,

i f t hé WeRSEMNTY, dareenenehibemeosor dinn apparaduseo 2eto 60
| arge, it is possible to increase the nunber of the

ey e TunidieigBrevideidn ot et omewi sefitiige dsuine Gonsettting the

which is recorded rgpeat edly or redundantly.
arRarier&n dha areal pigediodl ha temporangalefhet 2anagement area

robustness or certainty of recording and maintaining
apdesefdrBg tthenppgidiaro pf thef dntmeren. dependisgothahihaet arca

'tf t he tengorary 9 defect nmanagenent area is set to
of therdiemirratyy delect mpsagemal ares.  disurexarhplaiaif the

B B Sttt et Thgretore, 1 1S,

| : : . gry more defect
R A ML, RN RO
m%rneaagesxgg}l. ngreda?\/i ﬁ%rrilesly?r}tnr lijzﬁgse%atsg, %hgsagfect 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
recording 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



10

15

20

25

it is possible to appropriately set the tenporary
def ect managenent area depending on the user's using
aspects of the recording nedium (First Enbodi nent of
Reproduci ng Apparatus) The figgst enbodi nent of the

reproduci ng apparatus of the 10 present invention

W ll be explained. FIG 7 shows the first enbodi nent

of the reproduci ng apparatus of the present invention.

de feeprodueigameapparet us s#0 tb heFiGallloi naaroepiodupbsghle to
apparatus for reproducing record data recorded on the
eowvee tksdEthearearts he- bnge-bypeast ekat dingh mediherefdre, it is
t he enbodi nent of the present 15 invention. For

exathlee, td hmarepsedubiengEppansaials réorEprcodigrecity hef the
record data recorded on the above-described recording
reedirdmg e disms holih sentiblgGihd, rdlge refpthdutdm@orary defect
apparatus 70 is provided wth: a nenory device 71; a
thanseneadi ageddw CRe 7ie aapelttan g 2k vieP e iciri@ t @ WoCe user,
73. The first reading device 72 reads the defect
irenggessete td aberoBliaanly eeortteddnipbhert 68RO ta¥dnagement
def ect managenent area and stores this informtion
dretod ¢ en diengooy theviser'@ 2isikr@raspxatpbLihe frecbh®ing medium.
recording mediumis an optical-type, the first reading
dBuistel @b o2brviem tps DRegedd weine appaphtedl pi ckup and a
controller for controlling the optical pickup. 40

The r @hrodiret ngmde\di e nt3 of efited depesd tibihg egafdhadakaof the

recorded in the data area on the basis of the defect
prasagemantentioh oAl | loe skplsichedn t MEIGenDr ¥hdew ahe first
71. For exanple, if the record data is inmge data,
et dieprodofithg tewicdkiciBgi sppaoativdest Shwijtesandeeaderion.
for converting the image data to an inmage signal
A reproducing 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; and 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

1s provided with an optical pickup and a controller for controlling

the optical pickup.
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di spl ayabl e on a display. Hereinafter, the operation
of the reproducing apparatus 70 w Il be expl ai ned.
For exanple, when the wite- qgce-type recording

medi um |ike the recording medium 10, which is the
object of the 10 reproduction by the reproducing

apparatus 70 is inserted or |oaded in the reproducing
appar apyg 4Q rBHﬁcfﬂnéSHe(z di ng 91%5 rguz & roads Lhe goia

def ect nmanag nent ormation reco

IQRALAN Y 13RS ﬁ%&a@f&g%@@heaﬁgﬁsagg 13l Bgeﬁectth}nsa ragement

information 1nto the nenory dévic

1n%9%’1‘ytftg1efsgzg?e& eﬁl?%ﬂe te?ndé & %%gé%d%g[ e %&?{%&mle if the

avol

gkﬂ‘nﬂate{rggr%g + gDy g&ﬁggﬁ,etporo{de gﬁ)gg@%gtggf te%o%%owded

ta recordedin hIS

GESCUTLEERALe BRSO Ble Y OElBEled RIS B B signa

pon t e r epr u0|ﬁg : ot

p ng deV|ce 73 refers to the defec
(ﬁgégﬁﬁﬁgp &L%Eh%%?%% 20 defect nmanagenent information
efect, in the data

o SRR IR AR b e Bl DB s 70

area on

PEERPRATELE r%%%%ﬁn%pfﬁ%'f%%ﬁ&@?‘g% eéﬁc&ﬁé&%%‘i‘wmg

recor SO asS to
’#i%?‘é‘%u?%eg%ppa%iotsf@éﬁg B0 n o SFRELER) o pTaptor the
B 10 R o Pk SRRt 42 e G g Tapted
i} E%S?%Wd@?%gﬁﬂﬁa%%ﬂg@ni b eclpf ada %S%H%evtéze (e reads

g e S8R TBELNy GRTHOR ALERYa! IF LR B Sy

e nmean

défé%llzu%énéél@?q %ftecaI el S.fndat si538t thig! ﬂgforllglatlon into the
I nformati on i ndi cat
memory device 71. Upon recordmg, 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 data,
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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the position of a defect in the data area on the

recordi ng nedium However, not only the information

for indicating the position of a defect in the data

area, but also the follow ng informati on may be

included in the defect managenent information. Nanely,

the 10 defect list including: (a) the definition

tHd 0HgPédto%Eﬁég?ﬁ%'n%atlh@erlhgﬁo l&Qd ]f; t@ﬁed%r%porary

area; (b) the ect positionin orna

nﬂ@ﬁ'c‘%aﬁe[‘tgaéé’iﬁeﬁﬁ’séféepgpﬂceﬂ getGEL ! @hahgog%foz Hfefmation

and (c) the spare area position "R or Mat

fera;%e%grgg %{r}ﬁlcp?ﬁbtdé)cré Qf.4he spare area in which

the recor to be recorded at the position of the

15 defrgct ¥H<§ A LINRLTY el egofded, mgﬁ%gglglgﬁlgc 111‘%ermat10n

in the defect nanag emént i 'nf OF et i on

15 désent @%f’egﬁ@fs(ﬂdéﬂg sth‘Prpcelrlgt us) Fgé]re S%towe_m indicating

odi ment o € Teproduci ng

R @gvﬁn%iage%%kho&% ?2&%2@#‘%8& ¢ aFﬁﬁBng’g“ld% nidin.

R e e e i g of s
' , h d

A5 L8 T AR EE R DR B G SR may be

él ik (&Jcirpg 1RPPRL AL Sme%)ag?lm%a Sé@%{:ﬁyl glglgnr eag\TEH&ely, the

I ze- de ectlng evi ce

E?é’dtcﬁs§%a%1?@g? ng dévi glee%g?hc?ent &dt;% é?]ﬂé?Pr 6Fdhc<?ttmg the

I nali ze-

I dy final d.. Wet
phEE ot el s Jeomy St et LU Gl o

1@%%‘61]{9@9 tB?gjo%g’ﬂBﬁoéf 5 o ?‘ggpiﬁ We c{aet%o%ﬂ og éndt(afthe spare

contro matl on reco area on e recor

af ea tlﬁ%%géﬁgﬁmﬁﬁgggﬁﬁnﬁ?%nggrﬁ?@ JHLi Y 62 t%?e spare
area in which the record data to be recorded at the position of the
ciefect is alternatively recorded, may be included 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 1s 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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information recorded in the definite defect nmanagenent
area and stores this information into the nenory
device 71. For exanple, if the recording nediumis an
optical -type, the second reating device 82 is
provided with an optical pickup and a controller for
controlling 10 the optical pickup. The reading
control device 83 uses the second readi ng device 82
repordiag tmediereds advergbmefinalisedr matVbathesc orderoti o be
the _definite defect managenent area and stores this
ailraskhdin oz hean bhgudesdr by ddeickeng thahemtirpl information
detected that the recording nedium 15 is al ready
recorsladz e the etetipddngohadiodetectidingremd vnbshd ecording
finalize-detecting device 81. The reading contro
mpaiuge, B8 exemplhe first reading device 72 to read
t he defect managenent information recorded in the
t enpol heysaiohet re adneg elmrite f2acadd Biordedetthinsanagement
.information into the nenory device 71 when it is
iferawtteent teaordnd irGheedefidiibg dafdrtimasagement area and
finalized yet. Hereinafter, the operation of the
stogpe ddueiingomppaivar usta8the wnbmdyy éxypicai Hed. Féhexample, if
reproduci ng apparatus 80 reads either the defect
theamagerdime nrefcgnnatiSc&n ogdoraletyiay thees¢empbranding device
defect nmanagenent area or the defect nanagenent
3% n$ oraHideoh withardedtical 28ckhp abed isncomtroéfeecior controlling
managenent area, stores this information into the
theepptigaligi¢leer 71, and reproduces the record data while
43 perform ng the defect managenent on the basis of
t he ddfeeeadimnagamaitdéevicer dRtises Hropechrih rehding device
menory device 71. Wiich defect managenent infornmation
83 stor eg@dobeofdefort manegemminagafermationormegprded in the
recorded in the tenporary defect 5 managenment area or
defitgef efact nRdpEmaRe Nt Fisenanido R teRasot ey information into

the memory device 71 when it is detected that the recording medium
1s 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 veproduces the record data while
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the definite defect managenent area is judged on the
basis of whether or not the recording nediumis

al ready finalized. In order Lo realize this judgment,
firstly, the finalize-detecting device 81 detects
whet her or not the recording nediumis already
finalized. 10 Then, on the basis of this detection

@ﬁﬂéﬂnhgﬂyQﬁe' tdé‘%cﬁjefxﬁﬁ{aegﬁélﬁgﬂ{ ohh% £e¢95 n@f el Ul go ot

iIs already finalized eadi ng con roI evice"

195 et SERONG Nl £AIL NG H8Y 178182010 s §RE LR AP ect
gl él q?] de?l nite ‘defect

managenent i nformation recor

manageygth ad@ﬁc@nﬂlaﬁ{ eﬁt” f'o?%%{;g%%nl'egii tu of the

menory 15 device 71. e ot

m@@@tﬁgnﬁgébéﬁ mf&q{f%ﬂ' 09 - 0F, ) 919% d 'n??&l)féﬁzr%fd defect

yet, the reading contro evi ce uses

i nfornmation recor

S 8 o il Ty DT e

nennry evi ce

vﬂ?&ﬂftﬂ' tﬁgnH?Qh%r@éc%rgﬁﬁéi!rﬁﬁét?%emt1%2%15?5??%1&@ c? min order

information i s recor

h [ .
TR g B R BESh b B 1P PR (g 1

d)é%atst R URERSy WRNAGE '}Eg@rd ﬂfggw&g&%&? IAhlssa rﬁ]aglyn,gltnla&hzed

he tenporary nmanagenent

Th%nUSﬁ{j tﬁé’fb&éig Sefpst dé%g@%‘?{"ggéuﬁ”%héﬁ Foaudc‘?tr‘?ﬁted that

reproduction of thé recor on the'rep

tl@p%@rﬁ%éomé]ﬂun@ r%ﬁgr f{lﬁﬂ%e e,]t tetgte 1%%%?11131'01

recording nedlun1|s

déicer BBt y@RT Bh& el gggf fe%dﬁﬂg QEM&' 8 gsf ?8£d gihe, defect

nanagenent area. Th ore e recor

_ a‘%’énﬁ@nt then RhERL QT LeRSQRHEti g, i al &gﬂﬂyte d%fect

i zed, the defect 5 managenent Infornmation is rea
mbiFehientdefdeni t0 MBHRIETEM i (GRormation into the memory
device 71. On the other hand, when it is 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 and
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 management and

the reproduction of the record data on the reproducing apparatus 80.
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and this information is used for the defect managenent
and the reproduction of the record data on the
reproducing apparatus 80. As described above,
according to the reproducing %pparatus 80, it is
determ ned which information is used, the defect 10
managenent i nformation recorded in the t enporary
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tﬂeh?ecordmg 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 1s because, as
described above, the defect management information recorded in the
definite defect management area by the finalizing is the newest
defect management information made 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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enbodi nent of the present invention, the recording

nmet hod being provided with: a first recordi ng process

of recording the record data into the data area; a

def ect - managenent -i nformati éA generating process of

generating or updating the defect nmanagenent 10

i nformati on; a second recording process of recording

t he defect nmanagenent inforpation generated or
(Kiphademeint afhiecarsiagtMefandyenent - i nf or mat i on

generating process, into the tenporary defect

managerenemdrasiments j ofal # zeecordingd pebleds obf thei wirngent
. a command _for indicating to finalize the recording
inyeaition Wil dacexplahned. r e@iradiregpipiingensthbd refcdraipngsent
. the defect managenent information generated or
nypadtosd 16 m tieeor diefe at e tTheothgd ez ilni g eabirdndata onto the

generating process, into the definite defect
aboweagelmseritedea writeasecd-hgpe t heecoodimpd fordium  of  the

indicating to finalize is given in the
enibodimert adntisndesentsmveition, the reoedihgomeehbddbeing

in the enbodi nent, at a stage before the recording
progtiadnwishf anfit stz eeontdie gdef eets ndnegemdinig the record data
~information is recorded into the tenporary defect
inpmrdgendatta @rea; & ndefeetsmeaomagemenot- i fog npaidoes gendheting

tenporary defect managenent area i s placed between
preo¢essconfr otenarfadimmt ion A daiogdi e ardedeand mhragamant
~area and is relatively large. Thus, even if the
in{peteaitionanagesentd i rfcordin g oproeesapdét eecardihgr ahé t efect

of 46 tines, the updated defect managenent
manggamant on iséermetioacor gederared mapnt aivethimd t hee  the

recordi ng nedium at each tinme. Wen the recording
de fredi mamiagert el inded m athende fgecter atimgy e mertcelsaf orimae i obhe

is recorded into the definite defect managenent area
temppor ey tdafpet snanasemiend prevessiinglise ommand dapeess of

. managenent area i s placed L. . .
giving a command for indicating to finalize the recording medium;

and a third recording process of recording the defect management
information generated oY updated n the
defect-management-information generating process, into the
definite defect management area in case that the command for
indicating to finalize is given in the finalize-command process.

In the recording method in the embodiment, at a stage before
the recording medium is finalized, the defect management
information is recorded into the temporary defect management area
in the second recording process. The temporary defect
1nanageﬁent area 1s placed between the control information
recording area and the data area and is relatively large. Thus,

even if the defect management information is updated a plurality of
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in the control information recording area, and in this
regard it is in comon with the rewitable-type
recording mediumin this point. Therefore, the defect
managenent information record®d in the definite

def ect managenent area can be reproduced by the 10

reproduci ng apparatus for the rewitable-type
according.to

recordjp medi u ,descri bed apovg,
0 LB ofER A el e eo TR REH A hiph G be recorded -
aﬁ sibl.e.to realize the cgﬁggtib'Jity bet ween t he

BBREISHE T BRO MG AEI iR i dtheach time. When the
rewi.tabl e-type recordj.ng di 15 ( Enbodi nent of _
%@%ﬁé&%gi%dﬁz@%éﬂ)ﬁ Z%%ggﬁ chmanpgpmedifciHgrmation
nmet hod of the present. .invention wll be explained. A .
Feprd %gﬁ%ﬁﬁa&ﬁ%ﬁw%&%&aet Aganggepeatyaren 1n the third
recorded on the aggye d scribiggmwite-once-t¥pe ,
1RO B PTREAREm dier Aelabrp diatesh managrmppesaiwa is placed
i nyention, the, 20 reproduci ng nmet hod bei ng provi ded

. t S
i the cqndielettiormation aesopdingatest ARG MhEtlseregardnitis in
.a first

the recording nmediumis already finalized f _ )
GORA BTy "blrtbcg@% g ibablaigypeeregerdins mandigarem this point.
,ﬁgfor tioqg{:éggded in the tenporary defect ]
8kentt &AH TwRAgHYenh snfoyheriian; saceydes! tive the
cﬂggnrg d Yéce in case that the 25 recording nediumis
DEEnaf§2EH; T2BREBHE el 9y SRBCERS &PPTOEMHthgby the

t he defect management i nformati recorded in the _.
f&@FPgP%ﬂ%?PP&ég@& ?%*ﬁg@éﬁé‘fﬁlt%ghﬁ@éw%f%ﬂ%@ meiqam.

o T et %, SRS i B Eaengho n e
RSl TN B SRR P B o b e
V\irrqrué)-r()rlrl%tei-gy%esiggoel%ing ni:LQd}an% ggamtrh% rde%/li'i%gble'type recording
medium.

(Embodiment of Reproducing Method)

The embodiment of a reproducing method of the present
inventlon 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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In the recordi ng nethod descri bed above, before the
recording nediumis finalized, the defect nmanagenent
information is recorded into the tenporary defect
managenent area. On the othet7 hand, if the recording
mediumis finalized, the defect managenent 10
information is recorded into the definite defect
managenent area. In the reproducing nmethod of
dedprioduenage i tr eomradi axgd medivang ithis tihdor@aoiodi ngito the
mediumis not finalized yet, the defect nmanagenent
ngvhoryrakevoce in oesadifatothd hecdrelipgraeidef acfinalized; and a
managenent area in the first reading process. On the
repetudiagdp riodesshef regordiidiaglbhéedicond idatal F@added in the
finalized, the defect managenent information is read
ditorartheodeherbdsisdeff €od dednagenBiisaan et infdrieaiseaaitdred
readi ng process. In the reproducing process, the
1 ¢hermlenatrg deviceepr oduced with the defect managenent
performed, on the basis of the defect managenent
i nf orimthonewhiding methad dexcaibedBboot, bbredbe recording
readi ng processes and which is stored in the nenory
neelvieeis Anadesal,idieddaftemanagenti migidfdrid&ion is recorded
reproduci ng nmethod in the enbodi nent of the present
itovidiet t@mfpoihry slafosts i eagaompak faem the Wef 66ler hand, if
managenent and reproduce the record data by using the
tirewestowdbihegct mmliagemdet finhbdized! | ahe 28efdtampla8®zement
Exanpl es of the present invention will be hereinafter
idBrmexjpliraiinad cor tlbd r efter e eldftn ftbed dfcadi masagthent area.
exanpl es bel ow show that the wite-once-type
Ir eberdiprgd nedigmefhddef pepsedticingtheticprimappédetn, if
to a wite-once-type optical disc and that the
theereratidige appdiatmids ant fhelizpt gducithg defeat ahanagkment
the present 5 invention are applied to a recording /
inf@pnationi kyreppairatusheoremperary defect management area in

the first reading process. On the other hand, if the recording
medium 1s 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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wite-once-type optical disc. (Exanple of Recording
Medium) Firstly, the recording structure of the
wite-once-type optical disc in the exanple of the
present invention, and inforffation and 10 data
recorded on the optical disc will be explained. FIG 9

shows the wite-once-type recording nmediumwhich is
I

t he exaympl e.of the reseni invention. cidental]y,
eERIATIS e T6foTARE JO §£? her 3 {Hegs- cill{ri'tfurﬁxé‘rnéﬁiqsalbelow
i de of a ite-once-type optical. disc 100, and the
S?lpﬁﬁtt%ﬁtdéﬂ%f wEiLte 0g op LTDke TERPEHNG rBeATEPeAl] Hhe spERsent
.of the o ticaljﬁdég disc 100. As shown in FIG 9, there
WY e HOPely APR Ligd 4o 19 1WHKP chrges Y e OrtiiRly isc and that the

i nfor.mati on recordi ng area on the inner
IR PR BART A USs A ,tﬁ%. EradysHee rpr R tiReoblberpresent

.circunferenti a% i de of thg_ lead-in area 101, and a

I EREBHt A% B8RP §, hacteoosding / aeRtpPenCIng apratpbes bor the
recordi ngD area on the outer circunferential side of

WEHE BREATYBROP MG i¥Ca recording surface of the

tical disc 100. A first tenporary defect managenent
Ug’?%’é‘ﬁ@d??i GOrHERE Medig@h the lead-in area 101 and

t he ta zone 102. A second tenporary defect _

nanag@r’féﬁlﬁ” sheaergsding stueddreetwelas Wiibe @acs tpmeeoptical

102. and the 25 lead-out area 103. |In both the lead-in
disfeld 18¢ a¥Phe crfgglae dnesgpédnrestioy agningrmation and
3Gk Toffass] A THe GRGOTORNG H1D Pedergedi nfalime iy ws
o L oS Pe 0, P e G P of the
RIS eea 100, e Lo Ul B8 1UAE 42 inner
cill'cnur?l%rhential 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 disec 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 i1s 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,



o

10

15

20

2B

t he defect managenent areas 106 and 107, defect
managenent information 120 (refer to FIG 10) is
recorded. The data zone 102 &rresponds to the
above-descri bed data area 11"shown in FIG 1. The
data zone 102 is provided with: a 10 user data area
108; and spare areas 109 and 110 on the inner and

RHe51 ?ﬁfo%ki{/g.ﬁ&?%iraéorﬁ.&"gg?ngfaﬁ({]%i%@gé%ggkﬁ&%ﬁggpé Bn for

respective he user a-area
AP E R T SR AP Racin o0 B0 lPEp AL g on ohe
B i 2 0 R Pl eBlr o B ek 96n R 71 e Povided
R 4eTabef BTl bhogai BBl TR Tt dPadie G aren 108
RN el B8R 1 B0 S RB R BT arb both
R BE e AT e P30 1857 el dBT: G Fyneoment
RERARTAR 1o P thr R ot R P PR et rmnagemont ar cas
dof ool Dt AR APBaE T08DOAN ToFhanthPY TeRled fata
L pEA VAR Y™ TR 43P o Pt Mbirovided withs

oA TR0, 388, 0L S So RELOATRD 0L LA o ane

[
managenent i ormatl

oGBS RELL BRI S RIS B RPN Dhpeckvery

appar at us

SRS, 0 QRPR0B R, RSLLA 08 00K e
suti iGAlinfiRC dAQ ohu e 6P 24HCLAY:d 18 48G9 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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data fromthe optical disc 100. In the exanple, the
defect managenent is nmainly as follows. \Wen there is
a defect, such as scratches, dusts, or deterioration,
on the user data area on theb0 optical disc 100, the
record data is recorded away fromthe position 10 of
the defect. At the sane tine, the record data to be
originally recorded or already recorded at the
egpdaitash of hendeigst seanpge meodr darmiaiian (196 spased for the
area 109 or 110. Mreover, the follow ng operations
dgiecta) svaRgdened ey farparddt by the rdedmbngnehagepemiucing
an operation of recognizing the position of a defect
appafatedr 300 clmeder hw rBLGr di4)5 ddthe recordied i nrépeoducing
user data area 108 and an operation of reading from
apperspas €08 parfb@noithe 1k fehe mecagemeatavhenbecording the
originally recorded or already recorded at the
reewit ilate ofitb Haedaftécal dist d0@er whenpenfrodmesug hha record
def ect managenent, the recording / reproducing
dappafuims th@0 meeds thscedd@ni zelnt hehposkdmpde of tle  defect
defect in the user 20 data area 108. The defect
mpereegpenent 15 nhermigt aerfoll2@vd.s Weied yhewsed o defddte such as
recording / reproduci ng apparatus 200 to recogni ze the
sqedthesn dofsta, def deteribk@ioh) showse tigercahitantiref on the
def ect managenent information 120. As shown in FIG
opigcakdisd A0 mhorrempir dnddi2d iamdcer dbef aptayl frsim t2 paRition
are included in the defect managenent information 120.
ofThke stefechg Aff thoretcinoe tigte,i thd udesrd alstnate lmddmesmally
of the 51 user data area 108; an end address of the
regoeded araalzeedy 108orded atsihrepofititie of therdesfeat és apearded
. 109; the size of the outer spare area 110; and ot her
intafidwenip dtm aras EHbwr 11H0.FI Moreover the fallewéng eprrations
content of the defect list 122. As showmn 5 in FIG
argjalsgrpqifer medert 2l paxt abhe dedeet managespedtdanamperation

address for . :
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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indicating the position of a defect in the user data
ar ea 108 (which 1is hereinafter referred to as a

"def ect address"), an address_for indicating the
recording position in the spé e area 109 or 110 of the
record data to be recorded or al ready recorded at the
position of the 10 defect (which is hereinafter

f n
URIHRES didaTod: HPERE AHENESS ok o RooRidhihr aree 108 the
d 108 f def
U U S e e
s ar ecor ded o t he .d t bISt 122.
alnnm ﬁ% @y 8P edt° %ﬁﬁg@ﬁg {9can be perforned
h dat 8 t ti I
i sc %‘36' o shPs' e Coighiidt FAS %@3?%%?%5 08 P s ghown
| t ab
IEE T R O
| Th f t 1
i hes neghetm@ﬂ%ﬁ SER Melictron thndisiodat: darpaos which
106 107 [ J t
i S e R R [E@S%I%faecta‘{]‘%ﬁﬁ% 205 ht Bnadrepss for

grary defect manage ar eas

NG tRE o8 r&ﬁ“’f‘ﬂ%‘ PPitien Lo Ghe Topra ARt YEr | T of tho
S B SETEE S OB AT LU EAPES o
B AL -SRI 5 A v

oA BT LA AR B0 AR
uf i BR dtees1 BRopop f%%qge@ gt %aaéﬁéﬁ%seﬁ Afdr fieoATeaS
383 UL bl D TR0 S 3R

neceiﬁ@f&’e&t%rll);, hg, & ecieef%ct 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 about recording of the defeci 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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managenent. The presence or absence and the position
of a defect are different for each optical disc, so
that it is necessary to record and maintain the
def ect managenent informati &8 120 on each optical
disc. In the exanple, at a stage before the
finalizing, the 10 defect nmanagenent information 120
is recorded and maintained in the tenporary defect
miagaRent iafeampdionr13@5soreddrdedpin cidie teingoorb@. defect
In the exanple, as shown in FIG 12, the defect
megragfanent ateaf dPdaot okD8.20Ths teeupodedy tdsifeet management
repeatedly in an unrecorded area 15 in the tenporary
arpgedildmandgdfdnarariedend4doto 186ord ndiedertfatt yardgament
12 shows the four defect managenent information 120 in
informiatidre Jdis de syotraailyr voédsthd opeépredt éificy 106cier flinadized.
the defect managenment information 120 is perforned
Thei defech raan age exoridedoraration THiG isrmlces siarypdssithbedefect
to surely record and reproduce the 20 defect
mpaEaggenent. | ‘Therpmaseae 1®0abiimhid amhle thetdcatiodi sfca Iect
is finalized, the defect managenent information 120
areayiBerampdforedasbveptical idies so thatetcasascedwry to record
exanple, if dusts are attached on the optical disc 100
arpbt weantaire thd rdefecécarahagpmndt t hefosecoiidnr @0 dimgeach
(i.e., additional or 25 postscript recording), the
opdedadctligcor Idushs) exsmode catedl sipgn békeresgoofhalizing, the
recording. On the basis of this detection, the defect
dafpet m2ragsmens wfdamedionHdD ihaedefded dndtmadRaised in
updat ed, the defect managenent information 120
thentdmaengry efaptianedagesott hirga 124 orn 405 0or thee optical
into the tenporary defect managenent area 104 or 105.
dighdOfptical disc 100 is a wite-once-type recording
medi um but not a 5 rewitabl e-tépe recordi ng medi um
so t Ratthetexampdpossishown dn 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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overwite the updated defect nmanagenent information
120 on the existing defect managenent i nformation
120. Thus, as shown in FIG %2 the updated defect
managenent i nformation 120 i 8 recorded in series
after the existing defect managenent information 10
120 In order to realize such repeated and seria

B2 R eﬁ%#mﬁﬁ@ﬁ{m 17208 T TaLG =1é§1°ardeefect

enporary

5‘%%%954"?‘2 (R0 B, b B ind DR G Tr el SR g 122

def ect t f t 120 is

léﬁ%orﬁﬁﬁd lﬁltﬁﬁt&edgaﬁ%%?%&e%f°%%%2rﬁsﬁ healgber 105
ite defect t .areas 106 an

Bl T 0 AP R R e S o
|nfg tion 120 definitely, when the 9 tical. disc 100

red/if fzfe“’oe FENEGRE y *%‘%ménst%ﬂge f otte iphdmpossible to

LB 18 SE ke PR R T
h
ef‘hsfsﬂglf‘ﬁag?%ef?tfﬁ’%gllﬁiéﬁﬁjéEtr@éafmﬁgkqg’en%%z}gi ﬁgésdéf%ébown in
WIS SO0 bt e BRI 120 5
FI G def ect managenent

h
r‘?%‘f-‘@ﬁa SR ter o et e g Hagy R i formation

14 recorded area in 54 the definite defect managenent
pea 106 or 107. This nmakes it possible to surely

AR BB RS T st o o
ab3 BB e B S BERGERY, CEEO T MO8 ot

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

mformation 120 is recorded twice in a row in an unrecorded area in
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control information recording area (the lead-in area
101 or the |I|ead-out area 103), which allows the
conpatibility between the wite-once-type optica
disc 100 and a general rewistable optical disc. In
order to realize the conpatibility with a general 10
rewitable-type optical disc, the wite-once-type
optjcal disc 100 needs to have the |lead-in area, the
thiatdeiypite, dafett managament aresa 106and h0@ds Rlus makes it
maintain a basic recording structure, such as the
pessdle topsairelorecand sinde rearedhcef thhelafeetsmaFezement
. gptical disc 100 nmintains such a basic recording
indp¥metine 180t hough it is provided 15 with the
temporary defect managenent areas 104 and 105, which
al | ovecpRdingnpat the | bpyicallamkby, 100 tine tthenpexamyle, the
defect managenent area 104 is placed in the lead-in
te gy aryldefoet ausraghme ieapar 4t G4 de08Cis phoegbbetieen the
area 104 is relatively large as described above,
confegle infomwvationi cecondievg eneat Hehsi kadofn thweed eB®E i gy the
20 area 101, which is unfavorable. In this exanple,
lepdbwarteraregud®3a, wheddvalowge tHoesongiatiisidity etawse the
the tenmporary defect managenent area 104 is placed
wrata-opicetiiypel opdidah dissa 1001.andvir eeveral i fewiig¢able optical
“tenporary defect nanagenent area 104 is placed in the
digfat a ZBneriR2, tohereddizect thanagermertibilifyor with om 19éneral
havi ng 25 properties of the control information is
rewma@ggaypﬁ phéicddt disconthe 192itehowde -tgpancatieal idisc 100
whi ch the record data is supposed to be 55 recorded,
needgidpriipichéheileadvantram theatatheoventnd thelexdmiitoarea,
and the record data, which is information having
ang ety te s ainthir enbasio pmordose sofuttveec suichods the order,
information, are mxed in the data zone 102. In this
Posiiirp| éndhoteerareakbhofy e aakean agdlluoesptisnl odesr 500
because the tenporary defect managenent area 104 is

mabpié%l@d; guehqgt 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 is no choice to extend the size of the lead-in
area 101, which is unfavorable. In this example, however, such a
disadvantage does mnot occur because the temporary defect
management area 104 1s 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 zone

102 which is an area in which the record data is supposed to be
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the data zone 102. The sanme is true for the defect
managenent area 105. The start address and end
address of the user area 108, and the size
information of the spare areas 109 and 110 are
included in 10 the setting information 121 in the
def ect managenent information 120 (refer to FIG 10).
This setting informati on 121 can be_set by the _
W@Sﬁ%&n@a%%ﬂé@n@éﬁﬁﬁ@‘f%\%wfathgt 2be.comanel informatdon and
éﬂg omeqﬂio change the start address and end address
fRE0Ks elatay cuhidy, isamatorpmtisnz bevoig timepepties different
Ar eas 109 and 110 if they are clearly shown as 15 the
sem thgse riobhatdosdrabinfawention, tarey miredchartheddaia zone
IS possible to maintain the conpatibility with a
§herkn thiearpriabee hoppvare suchi aglisedi antagehdoes are, occur
it is possible to ensure a space between the |ead-in
bgeayse GheatpmppeavadafednmarskEemynthirtni Mg ihelstat but of
ddress of the user data area 108 backward (to 20 the
tg@t gtz izoagnflOlentThe sirde)is andeifori shookdedl enanagement
pl ace the tenporary defect managenent area 104 in the
aspaddS. pepending on” how to set the start address of
the user data area 108, it is possible to reserve or
ensur €he daptlagtd nesk yand derd pddrges sif 2bd) us@npoear08, and
def ect managenment area 104. The sane is true for the
thewpes aplprmatigef ef thewmpagenertasai6g a0b.118cars dinpdad in
the optical disc 100, the definite defect 56
tha sagementniararationsl 2hdnl olre atefept acedagentchd indadmation

re 01 and the |ead-out area 103, respectively,
1281\[%@%}9&1 bk G-h&0).compas issitingy infermednon hk21 can be set by

write-once-type optical disc 100 and a general
thefpsarsing /ginmareducns @ppagasig 209. geNenmLyr ks alloeed to

5 optigcal disc has areas to record the defect
c}@?&é mtart €5 (gﬁ'}d end address of the user area 108, and

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 to
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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the areas being placed in both the |ead-in area and
the |l ead-out area. The optical disc 100 al so has the
definite defect nanagenent areas 106 and 107 pl aced
in the lead-in area 101 and %the | ead-out area 103,
respectively. At this point, their recording
structures coincide. 10 Therefore, it is possible to

ensure the conpatihility tween_the wite-once-type
%%??%%Tlea?s%ref@gib?djlaﬁg%ﬁé@ae Pl e ol 455 201
: rdin epr oduci n
a%@pg ?uj%ggﬂgﬁétgﬁ ?3r26%fe%g?%ﬁQﬁ%ﬁhb g”h%%koé&@mﬁb the
appar at. [ he 15 exanple of the present jnvention
C?Aﬁ%atﬂfé"@%pgsf‘ﬁ@an Bhes WEIechBos YD ReoR Bedt diigg 100 and a
repr oduci n parat us 200, which is_an exanple_of the
Epp trei“h“\g}@?:li‘ eorPPtTeRl r&iser di Apmebeprodissiengl rewritable
a paL tus 200 is provided with: a function of _
oREERdr itfgheheaneasoru el bhe slefpet mandgeanent dofmooation,
and a fgnction of teproducin? the record data 20

the.ape e ae s Phacashin dothdihecleahin ryearacdthedgad-out area.
eproduci ng apparatus 200 is_provided with: a disc
Thp i%l%ﬁg‘oél%zgg Bge et thoodelnde dsfesiionsnagenermenreas
ructure of the disc drive 300. The disc drive 300
1§ i (7 Pansat 1B tomilsatnie eppRchD1 it thoolsars ougsarea
(gcgads t he i&;or mat :h%n recorded on the optical disc
10pespecEiighn i At thas pp3nt. HelyirgsosdingsBuogtiges coincide.
rovi ded, wi.th: a,%? spi ndl e notor 351; an optica
ng?@f%e’sﬁz;lsap%ﬂi 8¢ Fide QUENES IRE)commplibiliy bBeigveemdthe
a servo circuit 354. ' The spindle notor 351 is a notor
WG ONGeat RSy YHdcabt fssl Hi&candoa gpmei@lopepgatable type
@lcﬁ%P 352 records the record data or the |ike
optica 18C.
(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 100.

As shown in FIG. 15, the disc drive 300 is provided with: a
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onto the recording surface of the optical disc 100 by
irradiating the recording surface with a |ight beam
and reads the record data or the |like recorded on the
recording surface by receivig reflected |ight of the
| ight beam The optical pickup 352 outputs a RIP
signal 10 corresponding to the reflected light of the

i ght, bea T RIP amplifier 353 anplifies the RF
&p &&Tﬁatﬁﬁ RPOfP LCR mskwa%g}o &k B5 d3g 2F pgrrency (RF)

out put.s it .to coder / decoder (CODEC) 355.
%?‘ﬂbé‘é? 353 @ngra [eEVproigsulsP 4mkes, from the RF

signal,, a ngPle freg¥enqy signal W, a track error )
si gnal THE spaRgle mofens35 4 55 @ murtosifgnaiotaEngathe optical disc
@y puts them The servo circuit 354 is a servo contro
cuit for controlling the driving of the optica

pi ckup,,,.352 and the spindle notor 351 on the basis of
the tratk BeH pighar JE neserdecihe eeeord slajmalorFehe like
and other servo control signals. 20 As shown in FIG
oo this raperdiag verizge 9fsthe ewitted duschtOq by L@@dECing the
355; a buffer 356; an interface 357; and a |ight beam
IBEPYE e guviace 358h FHezioobREM5E Nds raads ridw record data or

royided with: a function of performng an error
tg@r k& irgro¥rd 10k thec apaorting spefoecddi ngecetring 26flacted
functjo f .appendi ng_an error correction code or mark
I%Qj“t W{etﬂ%glﬁhﬁ g%@ﬁl-up@he ragdaeali pigkaw 882t tdartsdulRIf signal

and decode t he 58 ecord data. Specifically, the
C@Hﬁé@%@gnae%ﬂm a?fégc%idhgbéd&e@le Light heagi gnal

pert ofhe i &Rt eoaoetraliies 1hadtBeened qutputtod from
R ARAT PIok 5 RO GeirEe: ok Pocisiaibgespape (GORBC)
358.SU|1\}IO§')£O eerf ft?l%nhgga}nrﬁifelglr' %rSBCglre{lseCst,ingmf %lrletRh%‘ 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 interface 357; and a light beam
driving device 358.

The CODEC 355 is a circuit, provided with: a function of
performing an error correction for the record data upon reading; and

a function of appending an error correction code or mark to the

record data upon recording so as to demodulate and decode the
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decoded RF signal, the CODEC 355 generates an
error-correction-inpossible signal for indicating
that, and outputs this signal to a defect detector
359. Upon recording, the CODEC 355 appends the error
correction code to the record data outputted 10 from
the buffer 356, denodul ates and decodes this data to

ode, sui.t.ed,;t 0.t h ' aracteristic r
PREF Bosfor SRt niarnd G AR RG s amtibtinsth pafsdecodes
he,decoded recor ta to th i ght ‘beam_ dri ving ,
thEvRI S PREShHerE omarhd b yfier 14 sy reading,
stg}ri ng the record data 2,5 tﬁﬁpgr%{é&l(ﬁ. he interface
PEERPTILS A1 GXLAT ( CHERC SR +Y1 ITRAgIEFRAS gignghs gad then
or C ni cation of_.th ecord data of the like _ )
OBER YL ARITES ook Ugery 85500 MidkP OGS, BlabReRFIaDEoTTection is
. Speci fi.cally, upon reprodycing, the interface 357
1 EQB%&% %Sr%qh“fééﬂt SRERPIATH (the BaEREf@rLeTiopofor the
and, out p the record data q tted fromthe buffer
d%%%de(‘ij e.%?he s rd a réﬁéﬁi}%m t¥e0 optEHAradpsc an
100) to tpe backend. 400.. Uﬁ)o recording, the
OIS TAEEE 18T IRBRETDLS SIRBAS JO8r IRUSRBIRNItBRE and outputs
i.nputte rom.t he backend 400 to_fhe disc drive 300
tl%{ﬁd%@@gu{os a fiﬁ?%ctdaﬁaeqtert%‘gﬁ’-bu nan 3sgordigg, the CODEC
B%élterfac(fﬁogg7 responds a .request 25 conmmand fromthe
ARPHER SrfFTantGaTecdPn ¢ndeysp tther regpadgdpbroutputted
[ist i ptal i.n a nerat or 360 for generating
frpyy éE'Fnﬁ'éﬁte%gggeéﬁmm%ﬁ%?ﬁéﬂ%rﬂe@wSg rddr taehyve a
t.0 the backend 400. Upqgn recording, the |j.ght beam )
coge; %W‘F&ladg ithe 9B C&ijrfﬂ‘raaﬁaé§en§t‘lci%g“?ﬁ tg‘éaif?‘&r PEith@ optical
.S coyresponding to the record dat out putte
aifh I, P HERR s My e tioniied Toneedsfaaro Lo dighheam
dr??%{ﬁcalg‘é%ir%cggg_ 352. The optical pickup 352 nodul ates a
The buffer 356 is a memory circuit 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 opiical 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 366. 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
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on the basis of the |light beamdriving signal, and
irradiates the recording surface of the optical disc
100 with it. This causes the__recording of the record
data or the like on the recofdi ng surface. As shown in
FIG 15, the disc drive 300 is provided with: the 10
defect detector 359; and the DM generator 360. The

BT R At S50 By 0

050, SenAE e BRaPIEL SR AR ELLADPARE e 050 gpperaces
T T N S N T L
TR B 0D PR, S P e el 0 o
e L S .
ST e Sy PSS Saps

ts t.hj al to the

”%2‘? ' é?tghg 8€8r @ééacgﬁnfé%’gﬂé %@St"@éiﬂs S' h’éu%‘tb?%“‘ the
t.
B G ol LTS st
I T t
cor egt BB F *g@ 35, ibitse dofarton K B8oF i 4 She; the

is a<cCirc

f the def
ASRAGIRITERL 2581 AR 0 @i‘@l %?8%?%&03""%@? eot dotector .
359. ’]?l@%ld%% l?tdeggctﬁtrogggenem };Il'cnli%rtrmt etﬁcgzo Ia1 ﬂe{q% on

rewi y s ore

t@woﬁ?&ﬁr ey 1%%0 ’H‘]g ?N%ec%en O% r%F“ﬁ%?‘Sg?dg tc?efect

uest comrand from bac

ace
and outputs this signal. The defect detector 359 detects a defect on

, déﬂ'é thrg%rhﬂﬂgigﬁf{&{bt t&ﬂ% Cfﬁlréaégg@er}czeo 05 155% c%aci(eangefect,

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 corréction 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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As shown in FIG 15, the disc drive 300 is equi pped
wth a Central Processing Unit (CPU 361. The CPU 361
controls the disc drive 300 _as a whole, and controls
t he exchange of information 6Oam)ng the elenments in the
di sc drive 300 descri bed above. The 10 CPU 361 al so
controls the recordi ng operation and readi ng

PRASBLAAR It I5 L9EE" ol LIS, CELE%h TSR oy

mati on .
R38R SRR R DU T B a0

' ' kend 400, 15 F 1
LAk 500 A PR A0 B Bl oo

400 | tus. f ducing the record
R, P00 BB S SB0 Bh Ry P
Ldri-ve 300 r%cei ving the record data supplied from
& EU0r8PUE % order to record it onto the optica

65 A0 SATRe R nfyenet pg L g eseld SeL R
CRRE o et LR e o “aeoiEL 303 CanGpinohne disc
RRCPEM 6 ol AP u R Bt ey SRR gy e hprmation
3nEr GhF HERTLS Fath hflFoEBAE A CaesrEBedarhgve. The
CRLESHE st abROs B 5B RSy 10
R AN N RN VO
bt LU E oL T MY R K -
cofBbhAl | FhndfdictGR! 1455 e GAMRBLA' LA Ohnh 2 B3R dhe
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 disc 100 with the disc drive 300, receiving the
record data supplied from the outside in order to record it onto the
opfﬁical 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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di sc drive 300 by controlling the readi ng processing
and recording processing of the disc drive 300.
Specifically, the drive controller 471 outputs to the
di sc drive 300 request conmafds about reading,
recording, outputting the record data fromthe buffer
356, 10 outputting the defect managenent infornmation

0 fromthe gener at or . 360, d so on, The driye
%ﬁﬁﬂ?%@' %1?051 zﬁ@v‘ aido tRe o6 El,rltVﬁe335rFm9pea%e @mdp@fer%arrm an
the record. data, the defec nagenent. infornation
AR ATAY ¢ Fraripg %sreicwér%a Jromthe PPULE.EEIH0 and
472 and .t he audio decoder 473 are circuits 15 for
HPLOGUSYRE Hé 2eEGHY LarR b < Fecolsme fthentedeed data from

ptica%HFisc 100 by the disc drive 300 and which is
t%&%pﬁiuit e Brdugpcakdngr itvente diver gpticaladiscah@0. The drive

conve;tiqgrjhe record data to be %ﬁgroducible with a
cgindppder 4 speakees tdhe cpepeiaiaon THethe deckendodep and the
and the audio encoder 475 are circuit 20 for .
dige 4pvags R0 \vaeentigdhiag tha raafligsspypngssing arb reppeding
inputted fromthe outside for the purpose of
Dregesainggot tem et Aslvptilfal Seraéicadly, thenprivesicongtroller
%nd encodi ng t hem by Nbving Picture Experts G?oug )
HNPESP Bbnp? db8i g cathetvendBRineguest romwandseabywe reading,
and _supplying themto the disc drive 300 through the

e R NG ntdPRFin g 5they 1 repped sytatem fome r dibieer buffgri 356,

acircuit for controlling: the 62 drive controller
ORYRUttIRg Gfl%le%efaékd&@pawzle%én&rdn@tleécéa@r fropg; the DMI

and the ect _manage t device 477, and reproducin
g?ﬁsrw@o%& #BE £ %ﬂcgﬁﬁﬁ gf}V&chﬁmikﬁ&%aﬁ)%g@nU;sgﬁ the
.recordi ng, the syste controller 476 controls: the
IRV e BRGNP YRS © 7fg]et ﬁ@CQF‘gegaéﬁcogEr delppl: magagement

irﬁf%%i’moatelgﬁol%%’, aAﬁ?cﬂ)tﬁglq vtagleogsegr?i%trmngtqgg.enem device

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 which is supplied through the drive
controller 471 and converting the record data to be reproducible
with a display, a speaker, or the like.

The video encoder 474 and the audio encoder 475 are circuit
for receiving a video signal, an audio signal, or the like inputted
from the outside for the purpose of recording them on the optical
disc 100, compressing and encoding them by Moving Picture Experts
Group (MPEG) compressing and encoding method or the like, and
supplying them to the disc drive 300 through the drive controller

471.

The system controller 476 is a circuit for controlling: the
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to thereby record the record data in cooperation wth
the devices. Upon reproducing and recording, the
systemcontroller 476 controls the disc drive 300
(e.g. controls the generatiof and transni ssion of

vari ous request commands, the reception of a response
signal, or the 10 like) with the drive controller 471

d'a_n order to realize the cooperation of the disc drive

0v° fod trplde b doie i oade aivke cadpecd 7 dratlag avehne dvidee 473;
477 has therein a nenory circuit and has a function

agrd theedsie Al mdaa seiendi AevigealT7 oangardprodducihg the record
def ect managenent information 120 nade or updated by

defa 15 cpppetpdpen aveih 360 flavidse. dilponiniecerdog, thee system
def ect managenment device 477 perforns the defect

copkgdiaredt ousarohe tystdinve comtrollperd 2ln6thelendeo eancoder
initial setting operation of the recording /

4 dpitbduendiy empeden 495260 dvthe dedeeix piahagemeRk @evize 477,
shows an 20 initial setting operation of the

tq dderdbrgracoré pihodwecond appzr b um ope@atibme with ortch mig vices.
reproduci ng apparatus 200 perfornms the initial

Upernt regrosbiciseraiid reshedindetlopsistaim dicsdralleri476 controls
inserted or |oaded in the drive unit 300 and (ii)

ththdnse eive 860d(adat gonsrolsetivr gedenativapanduredsniiseion of
initial setting is processing for 25 preparing for the

Vadeusdieuylest coapredusi theofecehéioneedad ed@base angnal, or the
Jncludes various processing. Qut of the processing,

likpbwgsh tihei duispiceatieHeofd Thin opderab réndizeli00, codmperation

eneration of the defect nanagenent information 120,

oftthe dismndrivesiUhapid the baskend 10finagenent i nf or mati on
120 tg the backend 400, or the like wll be explained
bel oW herrfieipeiocaaninggmenthakavoeered’ frehas ythendorn 2 hmednory

.contr ol %f t h? CPU 361 of the drive unit 300.
circuit and has 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 record data, and

includes various processing. Out of the processing, the
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As shown in FIG 17, when the optical disc 100 is
inserted or |oaded into the drive unit 300, the CPU
361 of the drive unit 300 judges whether or not the
optical disc 100 is an unr ecdded di sc i.e., a blank
disc (step S11). 10 When the optical disc 100 is a

bl ank disc (the step 511: YES), the CPU 361

Enj.tial iz i.cal di St S12) .. | [
I R e R
S PP 00 PO VOSSR et b e
B B it P B 0 5 T
L Rt Sl STl Ser e
def ' dat thjs_ ti h I

Gt B RIS e ST "5 2

200 ol O b bep o T L e o
g 00 T S ol BT s Dt s
.and j i ned i he DM rerator. 360. Then, the
BB o o S B0 e i S .

8lTk B5#P SHL Ger Sct rmanagement information 120
N L R Y
L SR B s 7L 58 et BEaP g e
SRR R S W SR
M@gélﬂgngpfﬂt%?}na(yigﬁ }98 .tssce{)]oglg).bl %']pkecifically, 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,
it 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 DMT generator 360.

Then, the CPU 361 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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disc (the step 511: NO, the CPU 361 judges whether or

not the optical disc 100 is already finalized (step

S16). The finalizing is processing for arranging a
recording format so that theggptical disc 100 can be
reproduced by a reproducing apparatus for a general 10
rewitabl e-type optical disc and a reproducing

apparatus for a general optical disc of a reproduce

only thipen, | thes PEdsi &I t cecnedogrthze dbéidier neindywdment
the optical disc 100 is already finalized by

ingpmnaition 180t Herednridie DM dreraicranoy 860rtdade ive pheedly in
| ead-in area or the like. 15 Wien the optical disc
argOuirscpotedli madd Zedtheete fighe asyepefatt mal@rentdiet @Pbk 104
361 reads the defect managenent information 120 from

arhE0§ efipbearytidef éotc hddgeeBtls5ar ea 104 or 105 of the
optical disc 100 (step S17). Nanely, when the opti cal

di sc 0G0 the ottndr Aahldankheihsihe bperusalibbel eieGiot a blank
managenent information 120 20 already generated in the

dpast(the stegordad NO) hehd €lPUr 860 fefesd whBIaIe®®Nhot the
area 104 or 105, this infornmation Is read in the step.

opbicedvetisc 1D0aipladreddst Yiwhlided eGte po®PEEMENhe finalizing is
information 120 is recorded in the tenporary defect

pracsgengforaseenlfihgos ret0bdidd gofaitblt 301t156) €66 SHANch] disc
reads the newest defect nmanagenent 25 information 120

lafroogn t henrdmtoeinc8l8hy Narepyod@ding abpaeabed dbe hhgeneral
finalizing, the defect managenment information 120 is

rewctatide- t§Pe ioptided desposady adakeedd aenageimMdrai8a for a
104 or 105 every time it is updated. The plurality of

gele¢edt opdnadedest dfnhoreptéduce 2hliys type r adgeis ipvssible to
series in the updated order. Therefore, the defect

reregageerenie thfropmatdtorhepbptied! atist N@Oendalieatdyefinalized by
newest defect 5 managenent information in the

refermpioeaty thef centmdnadermeaticar eacorded in the lead-in area or

the hike.
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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104 or 105. The CPU 361 selects and reads the defect
managenent information placed at the end. In order to
speci fy the defect managenent information 120 placed

at the end (or the |ast defedd nmanagenent i nfornmation
120), 10 the exanple adopts the follow ng nethod.

Nanely, in the case where a plurality of defect

managenent information 120 are already recorded
’slécﬁgén‘wﬁppyanh de feefwmianagrmevhpoear Y0defed5 every time it
managenment area_ 104 or 105, information is recorded

¥ BRflebed st e pharadity of deférd mempgeangntiehfotmation 120 is
managenent area 104 or 105 to the end 15 address of
aH@Eeslh 1nn sehiesh inhahp aspddéé @cordmnagdientfore, the defect
information 120 is recorded, and the subsequent area
penggestotidad fopmabicanknlathe OPUIBSkobnsr the. téweest defect
optical pickup 352 and scans the tenporary defect
wanagentmt misan@donrinl Gite tstgrarany defect mheagtardnt area
address. Then, it detects a position fromwhich a

Klbak 105.cohbet CBY 8b6adrecdeetsdandansdsadievdefedtheanagement
tenmporary defect managenent area 104 or 105 fromthe
ipéeimpbion Thiced at hbevemal. specify the |ast defect
managenent information 120. By this type of nethod,

it i slposyldn éotspealy Ithesgelidtymdreadeasendrinfataation 120
defect managenent information 120 wi thout using a

ppacerd it idre ehd (drkehe 16sThle fORUM Bedgahenesntiennemh 120),
| ast defect managenent information 120 into the DM
thenerammle3gdonhsl thearfohliomsnghinge 86 d.i nfNammriy,om t the case
t he backend 400 (step S19). The | ast defect

argge pdat ality of rdafeoh mpoa gement iadormabiovhd2@efrectlready
managenent device_ 477 of the backend 400. On the

regee dnagfiie WHaAN He 2omwdal the semyooairy drfiech nhiaakement

5 disc but is already finalized (the step S16: YES),
arpx I84)o3610p capformation is recorded from the start address of

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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the defect managenent information 120 fromthe

definite defect nmanagenent area 106 or 107 (step

S20), and transmits this information to the backend

400 (step S21). The defect méAagenent information 120

is stored into the defect managenent device 477 of 10

t he backend 400. As described above, the defect

managenent information 120 is generated, or is
wdpemeEitian y te esblef bawkehd t4ifpofstey dBIBct Panatestendefect
area 104 or 105, or is read fromthe definite defect
wanageneent apEgmogoor 1207s Jieend intoi tha defectethamdgement
the DM 15 generator 360 and is recorded into the

drafiee t4 Tanbbeedackdodi 4@0. 477 of the backend 400. This
conpl etes the preparation for the defect managenent

and effts thieeoildt hahdsevhengthdNeyticad diseor@®) g not a blank
operation of the recording / reproducing apparatus

daeo bwitl is dbeexdyl AnhnbdedFliGe H8pnBial YENOWReaCPU 361 reads
recording 20 operation of the recording / reproducing
thppdeftais n280a gdine nit e ofiodtinngtidnr @ ROOIGH Ngh@ppafiatises defect
200 perforns a recording operation of recording the
nagagemeatta dimeto 108 userlOdat@tay e82008 ond tth&€nsmits this
optical disc 100. The recording / reproducing

infipanatios @20the packondsd dhdsteac 82d) ng Toped efdcomuhibement
perform ng the defect 25 managenent. The recording /
inkpnpaiionnt2@ppartared 1200 ther fdeofors muenichyiag duvidegd77 of
t he recordi ng operation and updates the defect list 67
thedbaskenide4®dsi s of the verifying. The recording
operation is realized by the cooperation of the CPU

361 ofstdwscailsad dibiove, 30@ dafkctt marspstneencanfoehbtion 120
376 of the backend 400. As shown in FIG 18, after

1§ wgrylemgtetet tier isorsedettivaly Srdatst fromi i tie ofempecaingdefect

finalizing or reproducing the record data
management area 104 or 105, or 1s 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 recording
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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fromthe optical disc 100 is given (steps 531, S32 and
S33), when a wuser inputs an instruction of starting

to record (step S34: YES), the recording /

reproduci ng apparatus 200 resgionds to this and records

the record data (step S35). The record data is

recorded into each 10 predeterm ned bl ock. The

recording / reproducing apparatus 200 refers to the
defecn derssat of nfloy metmifningt or Gthd metbedidef eqferation is
managenment device 477 of the backend 400 and records
thalired dryl thdapapehatienpe flor GRY 38k ofleheatisc drive 300 and
managenent on the basis of the information. 15 The
tkesydiom donteptied Xitgfl appdnaikesd2000per f or ms

verifying at each tine of the one bl ock recording

(step S86phoand updBi@s 1&e afdef egiid ganageiBilier or not an
information 120 on the basis of the result of the
vetifiytiog. of nejedeintgl finalidiagdet eedp ronagapethe record data
information 120 which is updated is the defect
fremagéreoptical dismli0onissgoreed (4o pR0SENe SBM 2 8888 2% Ofhen a
360 of the drive unit 300. Specifically, when it is
weooym Zedanam arnesuhtofoftarien y @bl fevb g, (stdipS UDEYES), the
record data fails to be record (step S37: YES), the

16RUr 8fig dfretplreddiches dipipveadRO 20@®@eespsnd1go @GN th dlateords
that fails to be recorded into the spare area 109 or
the0ré et da38) (staheDS5X heThPU 30k dedhidmas aschbhdéd tid@beeach
Is a 25 defect in a place in which the record data is
rsedposedibed belockc ortee, recandiigcoresrddir:idgl @pparatus 200
address for indicating the place and the 68

rearsespotitt ripfsphimeanddemen tont forinh@tidef etreli s 22 defect
(step S39). When the above-described steps S35 to S39
neaoggoinemtr dspeet 477 ofatlsebisekeafd BDOCksd afecbhés rideoiecord
data to be recorded this tinme, the CPU 361 records

defia Whdke e¢rdefrems theadefreit niaiagemenbron 2BeShhwiscef the
repeatedly in the unrecorded area in the tenporary

igforaggtion.

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 $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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managenent area 104 or 105 of the optical disc 100
(step $41). Incidentally, the defect managenent

i nformati on 120 recorded in the tenporary defect
managenent area 104 or 105 i€ the defect managenent
information stored in the DM generator 360. Then, 10
the recording operation is conpleted. Next, a finalize

operation of the recording. / repraoducin ppar at us
BEEWTTUBE WrearRGASHPELO 155 Slrdet NoF il tasep S59).
oper atj.on of the recording / reprgoduci ng apparatus
200. y%ﬁenéi’ﬁnﬁﬁ%‘{e' SRTIDRE €S g%ﬁdpsg%% ekt Wit rgppect
for indicafing.to 15 finalize (the step S32 in FIG,
tq e SGESs OQET%‘%W%W@ meeoréqlaftah@ beetaseaipg this time, the
' r cin par at us. 20 onfirms that the optical,
Cr&?@ﬁ%o‘t‘?&ﬁ%ﬂﬁf iYpdate dﬁ9€qct(%%aév@menwf%aatmn 120
finalizes the optical disc 100 (step S52). Upon
VWi GfalhePiedge ﬂleyh alr 88r HIARCITdedpBgaaci thgt heapparraragy2defect
records the defect managenent information 120 tw ce 20
NaaEameany ayea nd4imie od thepntaicalhdigefio] tletep S41).
def ect ~managenent area 106 or 107 on the optical disc
Ingydepsaly, s defesicirganaaement: hefoqaraideon nad@gesnmded in
information 120 recorded in the definite defect
thefsgeperaryardededipgnanagomant axeadéPécer Himdgenbat defect
information stored in the DM generator 360. Then, 25
mARQ FERgRt ARk mativgnpietesy in DMhesenaratosey60. Then,
uts an instruction to eject the optical 69 disc

in
thfoge?‘)rrélﬁpgﬁé’erré&b}rﬂilﬁh(jomprlé‘?ﬂ'cbduci ng apparatus 200
in FIG 18:. YES), .as showp in FIG 20

(thell\zte _83.1 D : % n -
the retdrdfnd!PeliFepPRRAiiay appHiatireordm e ecieproracing
oSS EE 00, Bty (SRSl St g,
operation of the recording / reproducing apparatus 200. For
example, when the user inputs an instruction for indicating to
finalize (the step S32 in FIG. 18: YES), as shown in FIG. 19, the
recording / reproducing apparatus 200 confirms that the optical disc
100 is not finalized yet (step S51: NO) and finalizes the optical disc
100 (step S52). Upon finalizing, the recording / reproducing
apparatus 200 records the defect management information 120 twice
repeatedly in the unrecorded area in the definite defect
management area 106 or 107 on the optical disc 100 (step S$53).
Incidentally, the defect management information 120 recorded in
the definite defect management area 106 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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apparatus 200 will be explained. FIG 21 shows a
reproduction operation of the recording / reproducing
apparatus 200. When the user inputs an instruction of
starting to reproduce (the 8¥ep S33 in FIG 18: YES)
as shown in FIG 21, the recording / 10 reproducing
apparatus 200 confirnms that the optical disc 100 is
({wt f(glo@nk dLsc (the.step S 71; NO, and reproduc&s
156 1o dramybhe reacodined repxalcinerappe e aie30008henstep
ébe ppt?ﬁﬁl disc_10Q (step_ S72). The recording / _
thrBaufitlly appardts 260 shepiodic Bl @he2fecdrad regarding /
whi |l e perform ng the defect managenent on the basis of
fﬁﬁéogﬁc%ﬁ aPp arahngehthteieafothatdipgical2dist d08dimmadigtely
def e managenent device 477 of the backend 400. As

t

(ﬂ%gb%ﬁﬂéd above, according to the recording /

reproduci ng apparatus 200, it records the defect
nmanag&fEit 3 rmiedatctom p2eratisnoot tlee rempodiary / depreaducing
managenent area_ 104 or 105 on the 20 optical disc 100
apergpeus| 70 i wilhgbe hexplatinedl dfEe. 200 shams ia neproddstion
the defect managenent information 120 into the
operfHpneoigdicerecordangdermmodaceag 206asrt1920Wh t he

optical disc 100 when finalizing the optical disc

100. Whan theprsar i et agpistancidpacoflgtamtbing foi xeproduce

not finalized yet, the recording / reproducin
(thsparen §§32U0Pﬁ6radls832§ﬂ93e agefhew n ranBieneit, t%e recording /
information 120 fromthe tenporary defect nmanagenent
reprodunngapnostas 2R wpifivas thiesheoop tined isesi¥écis not
70, to the optical disc 100 which is already
athlagmk Adge (fzﬁ% stePoPdi’dg INO)r eéprbaapreduespdhat vecaxdodata
reads .t he defect managenent information 120 fromthe
reforfRfiid tee sser fatageramtl 08 e theendicali dimeohOQ hetep S72).

tical disc 100. This makes it possible to realize
Tﬁger%ﬂorrée%%d’i H@PB?J‘I‘@&&M%@%? 20 neguodycgst dhe record

da ai IW ﬁgrggrrfcqlggntghﬁle 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
mto 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



10

15

20

e
()]

appropriate defect managenent with respect to both the
optical disc 100 which is not finalized yet and the
optical disc 100 which is already finalized.
According to the recording /’?eproduci ng apparatus 200
in the 10 exanple, it is constructed to record the
defect managenent information 120 into the definite

def nagenent e 6 07 o tical dis
FobaE umarapanre; 1] @m& I?talffeaézssﬁiﬂa Weflp the recording /
esta |ISh the co atlbl be en.t he

P auGE. t%@ag%qscm 08 & dsdaet o management
.rewitabl e, |caI SC 15 In t{1e above-descri bed
IEE%WBP Ont A mﬂéer éietfﬁéltem eétom@eatg%@me@épa. kg6 or

sent i nv ion i.s applie a
OPa &Bﬂ?f‘@a 15 2190 W e 5 HoPERBIRSY 0 Tlize the
|nvent| howeye i'sS not I|mtedtoth|s_
Eﬁ% 15 thlecpa‘r? %ﬂ&pﬁy téa ¥PFd: @8 tar Whalee Pegj@yming the
opti cal @ﬁ FIG 22 shows %&another exanple in
rearw@ fecb rpppaS PSRt BEdr AP PR Gheldi hatbtherapsical disc

ﬁrese1¥ |nvent|? IS plied to a two-I|ayer optical

5. 1\ ngt; Jsr%alﬂfaﬂyﬁryeéf apfe thaooptigal dipei L&Y whidh is
50 n FI 2 (the upper part of FIG 22) is

yd@dl a lead-in area 151; a data zone 152;

and a, l ead- out area 153, .as with the_ optical disc 100,

wi t h %C%%lé&pt&r%l}eyr%l%?réiéflgr{awdﬁf@ﬁ‘émn&@@a)are&um%w the

bet ween the. |l ead-in g@fa 151 and.th ﬁé&& zone 152,

e%&%]al thith tenprsiryctrd edp 7ECoRhnibe egh earamEZement
ace .bet n the dat one 5 and the | ead-out
55131 T ptagths, delartesdoihng Manaaeamebiatifed 06 or

nent

1@5? S rﬁ‘iéaﬁ%&sc“‘lbﬂsﬁﬁé#.” RFY¥ge Bh. Jone hemsible to
#g@ Iszx gh(\gl Cfé,’g’%?%tlgsgb %g%%e%%eglagﬁéﬁ )pgrcsep@p% opglcal disc
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 disc. FIG. 22 shows
another example in which the write-once-type recording medium of
the present invention is applied to a two-layer optical disc 150. A
first layer of the two-layer optical disc 150 in FIG. 22 (the upper
part of FIG. 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

area 151 and the data zone 152, and with a temporary defect
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provided with: a lead-in area 171; a data zone 172,

and a lead-out area 173, as with the optical disc

100, with a tenporary defect rmanagenent area 174

pl aced between the lead-in afka 171 and the data zone
172, and with a tenporary defect nmanagenent area 175

10 pl aced between the data zone 172 and the | ead-out

area 173. The lead-in area 171 and the | ead-out area
nagagemqittograadl APt placedf batweedetler tdatanageeeht2 and the
areas 176 and 177, respectively. The data zone 172 is
lppdiaifearen to3.a Tiberleddrin area 1¥Bandl thareadree area 153
179; and a spare area 180. 15 The present invention

aggnp bevigiednyath i definsier ddfadtt outagatepat timgsf L 56 4hé 157,
scope or_spirit of the invention which can be read

respectivielyc] e datd towee drid tepspenidd sathon. uger data area
wite-once-type recording nmedium a recording

13Ppaa sinaye areepldiucimy sapparatamsga kB(.ecAr skqumd layer is
met hod, a reproduci ng nethod, and a conputer program

p2ovideak wiehl azbsad-heserdauddii ecndatahiabe dd@ormahy $erdrout
changes, are also intended to be within the technical

ageapt’of ashevipheskat optinubntisonlO0nduihr isaltemporary defect
Applicability 25 A wite-once-type recording nedium a

nrascagatnagt appar A dsplagnd leetvessor dheglemet-hodirbar1Thewnd the
write-once-type recording nedium a 72 reproducing

dappaoateud 7andnal maphod ueinmgoretyhddfdar maremgement area 175
write-once-type recording nedium and a conputer

piresgr heiween theedbitaesntcnd§8 fndctlicohsadssdciested Mt HThe
the present invention can be applied to a

legidgin deres t 171 esoddithg deadwmt sueh 49 amuwptiatidéd with
disc, a magnetic disc, and a magneto-optical disc, for

desintis defeqibrenagemehsyaxsas Bébappti ¢d7t seapeadveldi nglhe
medi um a recordin

data zone 172 is prov1ge{i with: a 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 invention 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, a



reproduci ng apparatus, or the |ike, which are nounted

on or can be connected to various conputer equipnent,

for exanple. 73 CLAIMS 1. A wite-once-type recording
medi um conprising: a data ar’@a to record therein

record data; 5 a control information recording area to
record therein information for controlling an

q$er%{ion of recorging %ﬂglor reading .in said data
HARPAUGING cBRPASRITNT AthAL i dn TOEATCHRE arBgthod  for  the
including a definite defect managenent area to record
PREEGP RO Y Bet TeGaTdAR8 nBYRA11EE o PRk 905 08FD g Pageram that

area; and 10 a tenporary defect managenent area to
%eeaﬁ%ersaﬂq?ffe ROSEInY AEPeHa tefevidt dbe PEpgEnERtention can
i nformation of said data area, said tenporary defect
LT ttoa?e]élgg'éaﬁﬁs%ﬂyaé%mﬁépﬁe@ﬁdéa% sw@htasopn optical
|.nformation recording area and said dgta1agea._}5 2.

& it | DAL tRA56: ratr Ai AR FRAfoueR HetbrilisAg o example.
laim1, wherein said_ tenporary defect managenent i
PEROYSYY, £1yeyr 630 he apalied) tear seeonfdnggasdinmaraaecording /

placgd between (i) said control _ information recording
IgPEQAHL S @PBR RS nok thei hkanidriehtarg mowetedopnsen gan be
data area and (ii) said data area. 20 3. The

CRPMESTRM - AFpeUT BEBYULISE raHinERe 1l dor dixsgnpte-cl ai m 1,
wherei n said tenporary defect nanagenent area is a

second tenporary defect managenent area pl aced

between (i) said control information recording area

pl aced on an outer circunferential side 25 of said

data area and (ii) said data area 74
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4. The wite-once-type recording medi umaccording to
claiml1l, wherein said tenporary defect nanagenent
area is large enough to record therein the defect
managenent information of sai’d data area a plurality
of tines repeatedly. 5 5. The wite-once-type
recordi ng nedi um according to claiml1l, wherein said
data area includes a spare _area for evacuating the
record data from a defect CI#BIMS A recordi ng appar at us
for recording record data onto a wite-once-type
recordi ng nmediumconprising: (i) a data area to

ecor%%therein the record_data; (ii) a control

‘nf or FRTiTeE PRESHIPAGeCareng ;e gormreing:
information for controlling an operation of recording
and/ oP ¢@d@dpkee ith regpad dheseky secordadatasont r ol

information 15 recording area including a definite

def ect rmegehemmlioamestion nesoodihg hered ntaefrecord therein
~managenent informati on of said data area; and (iii) a
ipEryzerteR £t eentrodhingerenpeantwnt of reepoliagi 2ydfeecoralling
.therein the defect managenent information of said data
mread dafad areenparheynttlootfonmedienencontiog deimgncluding
pl aced between said 20 control information recordin
agr ¢¥1BHE sdekpcdatmmanneamesti darezottdi ngcapparthensin  defect
conprising: a first recording device for recording the
mappgama st anfermatisndof gaidadatzarea: avdory device for
storing therein the defect managenment 25 infornmation;

a secdriGMmBeA Hgierdy itanigrmeadortiandgot tranpefacty 7S cord

managenent information stored in said nmenory device,
theregisth gy defect management information of said data area, said

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 management 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 (i) said data area
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tenporary defect nmanagenent area; and a third

recordi ng device for recording the defect nanagenent
information stored in said nenory device, into said
definite defect 5 managenent/4area. 7. The recording
apparatus according to claim®6, wherein the defect
managenent i nformation includes: definition

information for indicating a_position of said data 10
4rea; Bhe wridefaree byre teser didighgn¢diumedeor dpositi daim 1,
information for indicating a position of a defect in
vhershl gaghtamarararande{dct)mgpagemenrtearpodstlaoge enough to
information for indicating a position of a spare area
rgcordnilsiretméheedefedt daraagemsatriedormedian ofreaid data area
position of the defect is 15 alternatively recorded.
Bplrheliteecbtinag rappatedlys according to claim§6,

further conprising: a first

def ect - managenent -i nf ormati on generating device for

20 generating the defect managenent infornmation with
T.espedthe orrstd-dncertiyipe- oacerdiypemedéondiatgondicizguty cdaim 1,
which the record data is unrecorded, and storing the
whergiat edidiefaiet arenagedkites anfpamtamnm ifor cewauciting the
menory device; and a first recording control device

reoprd datadrbinng dededt.second 25 recordi ng device to
record the defect nmanagenent information into said
tenporary defect nanagenment area in case that the

defect 76 managenent information is generated by said
6.irst A deterdinganapeaertus noor matéohingenercaringata onto a
device. 9. The recording apparatus according to claim

vy it¢ gnchdiype 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 (ii1) 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 vrecording the defect
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5 conprising: a second defect-managenent-information
generating device for generating or updating the

def ect managenent information and storing the
generated or updated defect n®nagenent information
into said nmenory device, in case that the record data
is recorded by 10 said first recording device into

sai d data_area; and.a second recording control device .
Flmashrear Pﬁaf%%bo%e%aﬁa b Ot Py Tl e viee, into said

record the gefect managenent information into said

temBorary dededomanassgermharareafin case that the

def ect n gerre% informatjon is generated or updated

by sai%tgaé"cfgﬁﬁcor ngetedee ﬁaﬂ@?@ﬁﬁ&mg hhodedeslomanagement
gﬁperattn device. 10. The recordi ng apparatus _

COPR Y tDOE hilkh 91k ;eMery ¢oripri shysail definite defect
def ect - managenent -i nformati on obtaining device for 20
PEidiati ¢ he2detect managenment information from said
tenporary defect managenent area on said
write-once-type recording nedium on which the defect

rranageﬂﬁqr;t information is recorded in said tenporary
tef ectl htatagerdime apearabng aewriding tiee claml Getdmreln the

(&ﬁnagenent information into said nenory device, 25
BF M RBEINEBE ARED 1R Hom Hrladement - i nf or mat i on

gener at&i ng 77 _dg\;i ce .updates the defect nanagenent
i nf or A&EYBROMARE matignoferd ingicading ad@osition of said data

rrana%erégnt -information obtaining device in said
FeEADAPYdevi ce, in case that the record data is

recorde said first_ . recording device, into said

data &r g‘ﬁﬁ)g‘étngl% éEFﬁl@é‘é’on@ r%fg%li PesiEin rigifoppitian  for
. h f

1£§fc%r1:%?gta Sogﬁugrcl:tof 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

alternatively 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 to record the defect management information into

said temporary defect management area in case that the defect
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managenent information into said tenporary defect
managenent area in case that the defect managenent
information is updated. 11. The recordi ng appar at us
according to claim8, whereinbsaid 10 first or second

def ect - managenent -i nformati on generati ng devi ce

conprises: a defect detecting device for detecting a
defect in the said data area" and a spare area ) _
PESREARRL HevilBEomaRtlpaser 18 ngsanepriied ar ea byls said  first
corresponding to the defect in said data area. 12. The
eie6t R Ay agp gt Uormedion gy ey aging Aewicef urt her
conprising: a finalize-conmand device for giving a
command for 20 indicating to finalize said
wite-once-type recording nedium and a third
F-ecor dittyy eernndohgdeanwardtars carmording ngo salain hi6,d further
recordi ng device to record the defect managenent
domiprsaegon stored in said nenory device, into said
definite defect nmanagenent area in case that the

commumd stoenfnde feaiti mg ntagemi evat -izforinsatgouegebyratdbg device
said finalize-comand device. 78 13. The recording
fapEemeradine oordp dgting thaidafedt mieagémesdiihformation and
finalize-commuand device gives the command for
Sitﬂnlincgatthﬂggeroeraﬁem?alm‘rzep%ateés@@fwe managemient information
.command. 5 14. The recordi ng apparatus according to
13taismid momoryi dewar din sasendhatetior deenpdddatzds mecordsd by
the defect managenent information a plurality of
stidbir st epear didigy denicsaindot stgot atay atedexnd nmanagenent
area. 10 15. The recordi ng apparatus according to

cl ai nReseophdr segprglapg control device for controlling said second

recording device to record the defect management information into
sald 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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third recording device records the defect managenent
information a plurality of tines repeatedly in said
definite defect nanagenent area. 15 16. The recording
apparatus according to clai m’, wherein said second
recordi ng device redundantly records the defect
managenent information in a plurality of tenporary

ef ect nagenent. areas present at a plurality, of .

N1RE U %&?@c%ﬁ%é@e%%@%gwrepéiaﬁ@@nﬂyw, vBEd é wgored
medi u (fo 17. The recording apparatus according to. )
5 a4, defpel sanags ment Andgrpatndiclyadein g edevice in said
redundantly records the defect managenent information
MAMOTY) g wices yn spsgdiiati the deserd dabmagerentded byssaid first

present at a plurality of points respectively on said
r\ﬁﬁPk"iUtﬁ]@@Y%C)?p]éﬁtozﬂﬁldé%%fr&jﬂﬁ@aan%@d um 79 18. The
recordi ng apparatus according to claim®6, further

conpr B8ithgseernt ezeemdingg eevirek devicsetneicagdanthe eaefect
size of said tenporary defect managenent area and
2R 8 ZaE ate ippsimataanofn tmistid degrapar @y difentiimgnegement
the set areal size of said tenporary defect 5
afnpagerain thatkthe dofeqt mapragheenyinfoyyaratios isorpdated.
reproduci ng record data recorded on a wite-once-type
recordi ng nediumconprising: (i) a data area to

record therein the record data; (ii) a control 10 .
1lnf or ke Berordteg AmRALHAE recowdsedta sdaienn8, wherein said
information for controlling an operation of recording .
fizpb/ of secadidnglafpck man yge mengriaformaiw grnelating device
information recording area including a definite
CefePddteSranagenent area to record therein defect

managenen
ga nEeerct 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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information of said data area; and (iii) a tenporary
defect 15 nmanagenent area to tenporarily record
therein the defect managenent information of said

‘data area, said tenporary defléct nanagenent area

bei ng pl aced between said control information

recordi ng area and said data area, said reproducing

apparatus conprising: 20 a menory device; a first ,

lgadi nb e dererd g apeadnhgs treoBdime to whmdayevbnvherein said

hgfornation recorded in said tenporary defect =
REGEMERR RS dgNicest BivieRg tiife eemaiamd eéer indicating to

managenent information into said nenory device; and

Dpalizedyr RRpENGg Heencdetloromananduci ng t he record

data recorded in said data area on the basis of the

def ect managenent information 80 stored in said

menory device. 20. The reproduci ng apparatus accordi ng

1% cl dilm recomhiergeapparatudeficeordmmdgertent 6, wherein said

information includes: 5 definition information for

dedndatdoegdinpoksivitenmeodr daile detfact aresageamdna idéfeoption

l'ist including (i) defect position information for

g ndilvaalify sofposimiesn vdpentddivctin n sehd swindpeerzy defect

area and (ii) spare area position information for

madpgamend argsosition of a spare area at 10 which the

record data to be recorded at the position of the

defect is alternatively recorded. 21. The reproducing

jﬁﬁparatus according to claim19, conprising: a

nal T2e- vetoadinggappar alarst aecenstiagt imglatet ewhareinptsaid

said 15 wite-once-type recording nmediumis already
thiythresading device records the defect management information a

plurality of times repeatedly in said definite defect management

area.

16. The recording apparatus according to claim 6, wherein said
second recording device redundantly records the defect management
mnformation in a plurality of temporary defect management areas

present at a plurality of points respectively on said write-once-type

recording medium.

17. The recording apparatus according to claim 6, wherein said
third recording device redundantly records the defect management
information in a plurality of definite defect management areas

present at a plurality of points respectively on said write-once-type

recording medium.
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a second readi ng device for reading the defect
managenent information recorded in said definite
def ect managenent area and storing the read defect
managenment information into §8i d menmory device; and
20 a reading control device for (i) controlling said
second reading device to read the defect managenent
information recorded in said definite defect

nagehBht "8PHlIRgd aWBRY M haceowdingeftectclaim 6, further
managenent information into said nenory device in case
¢HEPTIXINEsan gattedc sebbinBatlegided fog pettinacant gyral size of said
recording nediumis already 25 finalized and (ii)
ieanp pory Agfecdi mamagemenhdineg aedisedting thad asition of said
def ect managenent information recorded in said
datpparanydenabingsen hmagsmuenl aiee ainehist deinpgrate defect
read defect managenent information into said nenory
pappgemainicasea-that it is detected that said
write-once-type recording nediumis not finalized yet,
on the basis of a detection result by said
finalize-detecting device. 5 22. A conputer program of
Ji%hst r det ropscdwringangbbiyatadodpr ngeprogusirammsicord data
Instructions executable by a conputer to nake the
reepysiadrof i oY oaseatymer dredp rdjngppeedius  eempritiing: (i) a
to claim6. 10 23. A conputer program of instructions
dedp tanegi bty eetwodlyi tlyereinpr gy anewirdi ndataict (insa control
.executable by a _conputer to nake the conputer
ipfprerpBanasresordmodaceng Wppererds tdereini ngfewnetignm for
19. 24. A recording nethod of recording record data
coRtxpllings afy ioperabes- of peegosdorali dred/eedremlioshpni spigdata
(i) a data area tg record therein the record data;. _ .
ateqy) sai¢ orrigp! iinfermatiosh reeevti@iengrear ticludingcordpfinite

therein information for controlling an operation of
defect management area to record thérein 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 said control information
recording area and said data area,

sald 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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recording and/or reading in said data area, said

control information recording area including a

definite defect nanagenent area to 20 record therein

def ect managenent informati o80of said data area; and

(iii) a tenmporary defect managenment area to

tenporarily record therein the defect managenent

i nformation of said data area, said tenporary defect
Weptidhpeambey g vpteaced bet ween said contro

i nformati on recording area and said data area, 25 said

recordi ng nethod conprising: a first recordi ng process

of recording the record data into 82 said data area;
30def eEke nearagemenn gi appanatisomcgendimeg itngelriocdsy otherein
%;?erating or updating the defect nmnanagenent

tig defrnti manageseewhthfoevmrtdomgnphobess of recording

the defect 5 managenent infornmation generated or

updat etefimtsami dnfodehetion fendgdieattingi af positiononf said data
generating process, into said tenporary defect

mpasdganknt area; a finalize-command process of giving

a command for indicating to finalize said recording

medi um defdetlOliat thiclddiegotitli dgfqetopesgiof nefentitign for
t he defect managenent information generated or
mplden i8d gi a poaitdondef ecdefrahagertentaidhtlatavtieanand (i1) spare
generating process, into said definite defect

ar@aagesteivn anfan atioasfertindticatingcomoandofiaf a spare area at
indicating to finalize is given in said

Whidl thereoorbnditpr tir bsstecdBded . atAtheposticnny et dodect is
of reproducing record data recorded on a

alt¢ e tovely-tageededcor di ng medi um conprising: (i) a

data area to

21. The reproducing apparatus according to claim 19, comprising:

a finalize-detecting device for detecting whether or not said
write-once-type recording medium 1s 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 memory
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 sald 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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record therein the record data; (ii) a contro
information recording area to record therein
information for controlling gp operation of 20
recording and/or reading in said data area, said
control information recording area including a
definite defect management area to record therein

%fn%%tenﬁ@ﬂ‘@g%'fgﬂt 4 Rf OB @heSald HaLR 858 am a ¥ ment

(iii) a tenporary defect nmanagenent area to

ﬁﬁﬂﬁ%{%fdﬂ Ynfc?%&fcfj énéﬁ%rjf?' J‘eH&S 1q.eé§§qt5 t{fﬁp?g?mttected that

I nformati on of sal data ar ea,

S PP SR MR IS B, g o
- d

i e %%ﬁ%‘é?%ﬁ?bgﬁlﬁéﬁﬁﬁé TR % ol

medi umis al ready f| nalized; a first readi ng process

of reading the defect managenent 5 information

o0 Ao 381 SR 5 4p LRSI P RASPARPIIE FRpo0he o

Storing

p§9?gamn%foﬁﬂs&% 'tfoqlé rb}?e%%%gbbeatbn%t | gor%g)tu Ct ego trrillaatke the

te-o0

cf) ﬂe%%’nc@lo%eﬁgﬁdi%&ﬁﬂirl%g rfigl{pacr%%ﬁsogcc %gﬁ#%%% ézrf%lm 6.

def'ect nmanagenen I'on recor
definite defect managenent area and storing the read

def ect managenent information into said mam)ry devi ce

o T T U e

recor ing " ne mrs alrea I"nal

pw@rzﬁg g%ng%g%aea%i Xesaw@w' %h&b&gﬁgégf%tahﬁake the

In Sal ata area o

_ C%g@i%%gr TRRRGEHEAL al KV R QF apﬁ)taqfa%QS'zﬁcﬁ?ﬂiﬂléT?m[eyim 19.

24. 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 afea, said control information
recording area including a definite defect management area to
record therein defect management information of said data area;
and (iiil) 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,
saild recording method comprising:

a first recording process of recording the record data into
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said data area;

a defect-management-information generating process of
generating or updating the defect management information;

a second recording process of recording the defect
management information  generated or updated in said
defect-management-information generating process, into said
temporary dgfect management area;

a finalize-command process of giving a command for
indicating to finalize said recording medium; and

a third recording process of recording the defect management
information generated or updated n said
defect-management-information generating process, into said
definite defect management area in case that the command for

indicating to finalize is given in said finalize-command process.

25. A reproducing method of reproducing record data recorded on
a write-once-type recording medium comprising: (i) a data area to
record therein the record data; (ii) a control information recording
area to record therein information for controlling an operation of
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 beiween said

control information recording area and said data area,
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said reproducing method comprising:

a detecting process of detecting whether or not said recording
medium 1s already finalized;

a first reading process of reading the defect management
information recorded in said temporary 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 not finalized;

a second reading process of reading 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

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.



