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12 February 2007 1 DESCRIPTION INFORMATION RECORDING 12 February 2007

MEDIUM, RECORDING APPARATUS AND METHOD FOR AN
INFORMATION 5 RECORDING MEDIUM, REPRODUCING
APPARATUS AND METHOD FOR AN INFORMATION RECORDING
MEDIUM COMPUTER PROGRAM FOR CONTROLLING RECORD OR
REPRODUCTION, AND 10 DATA STRUCTURE INCLUDING CONTROL

SIGNAL Technical Field The relates to an information
recording medium, a recor&r@ﬁ%@%ﬁh@ﬂ@&gnd a recording method of
15 recording the record data onto the information recording medium, a

reproducing apparatus for and a reproducing method of reproducing the

record data requ@RYRRIRE I NRRYOO RISy ey, computer
program for controlling record or reproduction, and a data structure

REQGERD BENGNABIRAGRAITEF & ohdllidg BICHO Dr FAOReANANTORMATION
Background Art As a technique of improving the reliability of the recording

and reading of the recor@ B&OGH Mgh Mdtbity¥Gording medium, 25
such as an optical dISC a magnetic disc, and a ma eto optical disc, there

is defeBtE‘{?ﬁnQ H]QJ 'R%I‘%IEQ % rELQR"e%}ﬂary
2007 2 dusts, fﬂ%%%%ﬁhﬁﬁ 35D Y M ET AT © as

COMPUTER PROGRAM FOR CONTROLLING RECORD OR
REPRODUCTION, AND
DATA STRUCTURE INCLUDING CONTROL SIGNAL

Technical Field
The present invention relates to an information recording
medium, a recording apparatus for and a recording method of
recording the record data onto the information recording medium, a
reproducing apparatus for and a reproducing method of reproducing

the record data recorded on the information recording medium, a

. computer program for controlling record or reproduction, and a data

structure including a control signal for controlling record or

reproduction.

Background Art

As a technique of improving the reliability of the recording
and reading of the 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
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"defect") on the recording medium, the data to be recorded or already
recorded at the position of the defect is recorded into another area on the
recording medium (which is referred t@as a "spare area”). In 5 this
manner, by evacuating the record data, which is possibly imperfectly or
incompletely recorded or read because of the defect, to the spare area, it
is possible to improve the reliability of the recording and reading of the

d dat fer.to J tent Application Laying O NO. Hei
A s 008 eeﬁ%cé’rean%eﬂoi'??%i?é‘ Biate ned 'éié’csé‘%/#a%%ﬁ#g‘?%@&tﬁ' as a
" &%?Q@Q@”&?P’é-hgr}%?&fﬁ%[ ﬂ&ﬁb&ﬁ? aﬁﬁé%ﬁgg;% %ded%g:%ﬂa@&rg?“meady
ade ing me

for indicating the position o ect on the recor lum, an

réeFrasd intormatiassiei dndipiing e Rasitionebitee SRAB AUBBIRG drea on
recording position in the spare area) to which the 15 data to be recorded

tloe ateemdyl iagomed ai the(pdsitihnief tedadetedt i avaauiigdhia aerardl, In

the defect list is made when an initial logical format for initializing the
thaeoming neddivhy oefcordifig e Hyeteracaadth slabe, likehd gerfosmpdssibly
. The defect list is also made when the 20 record data is recorded_onto the

MDY SXdRe tdy reeerd dedas reastRerans ettt detect, to

everal times, the defect list is de or updated whenpever the.record
tIr(‘?j%ltas%Ejlrléecor‘rioreeaz_’l anlgtrelvﬁx"/rit?é)r? Sg}}? a %Oefég% BIé3 % detectet . %P%Ch%é’ne%r the
r{R6EERE dalp ﬁﬁﬁ?ﬁ}%@%%t% ShAC Aea- MOFEOVE. 3&?%“8& lighy tont

may be made 25 when the record data is reproduced from the recording
AmgHicini fRrLexanp!© pea IO EeningdrysBbE) or more of data is 12

February 2007 3 error-corrected with respect to a predetermined unit

(e.g. alsecgeneral, a defect list is made to perform the defect
management. On the defect list, there are recorded address
information for indicating the position of a defect on the recording
medium, and address information for indicating the position of the
spare area (e.g. a recording position in the spare area) to which the
data to be recorded or already recorded at the position of the defect 1s
evacuated.

In general, the defect list is made when an initial logical
format for initializing the recording medium or recording file-system
data or the like is performed. The defect list is also made when the
record data is recorded onto the recording medium. When the
record data is recorded and rewritten several times, the defect list is
made or updated whenever the record data is recorded and rewritten
and a defect area i1s detected, or whenever the record data is
evacuated to the spare area. Moreover, the defect list may be made
when the record data is reproduced from the recording medium. For

example, if a predetermined number or more of data 1is

12 February 2007
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unit or and a cluster unit) of the record data when the record data is 12 February 2007

reproduced, the predetermined unit of the record data is judged or
determined to be a defect which cann8t be error-corrected in the 5 future
and will be an object of the evacuation. As described above, the defect
list is made or updated whenever the record data is evacuated to the
spare area. When the record data is recorded onto the recording medium,

he defect list is referred to. This allows the,recordin the record 10
Srag e et e R Ak A

ufifesihand Perdaiect ishisplsereierad IWnaR tha e ddldord data is

recorded on the recording medium is reproduced or read. This makes it
r@ssibie dd siiedy pead bathrihe cerard dats releordedind iarina judged or
recording area and the record data recorded in the spare area 15 because
detemmpresbrice biea alefedic on wbishsis vt detectisirttthe defedt list the
is managed by a recording apparatus itself for recording the data, the

fufarser aadsvgBhdralgneebigel fhdhsssanvationon e frumhgd above,

is.the object of the making or, updatin the defect li

um, which . .
e ARt 57T ASncI (98 R D HERE PP ela Ot i
e\‘}%%?f%é’d%”%% éeggégjggag%edium is reproduced or when other record

data Is rewritten or itiona ﬁ/ recorded (i.e. written once). Then the

defectyish inqieered 4840 AJE2AI0G ORSFALANIN 8 1EAILBPRRYUR Olium,

in a reproduction operation by a reproducing apparatus. 25 Disclosure of
tHevdafiort T12stakryafz200d ¢bif tHEldefedl dstdssinanrageddiyifhef the record

recording apparatus, the
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.

If the defect list is managed by a recording apparatus itself for
recording the data, the defect list is generally recorded into 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 when the record data recorded on the recording medium is
reproduced or when other record data is rewritten or additionally
recorded (i.e. written once). Then the defect list is referred to in a

reading operation by a reading apparatus or in a reproduction

operation by a reproducing apparatus.

Disclosure of Invention
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defect list is recorded into the specific area on the recording medium. For
example, in the case of a rewritable-type optical disc using a blue laser,
the defect list is recorded into a predefermined area (which is 5 hereinafter
referred to as a "defect management area") reserved in a lead-in area or
lead-out area on the disc. The record data to be originally recorded at the
position of a defect is also recorded into the specific area on the

recordi@gciér;?z(glfjg&c@%d%scribed abov(?, hfngﬁge% "%triaiu(?dt%f%%fea&us, the

1% manage
whenever record data Is rec@rde rewritten an

A &FE& 15 QUnd A ha eI HER 1RVMRNEYR! 1R feardilata S euaa AR d dPum.

the spare area. Then, the defect list is overwritten or additionally recorded
Féiree de gyl e)niae t letha sleteh managemdet ypa op theaegdsdinging a blue

medium which is the object of the recording and rewriting, at an 15
lagepyodrmtdefimind kiftersthe defdetdisnisoupdated biethm raedrdingaatwihich is

rewriting of the record data. In addition, the record data to be originally
hege oft 1d9gBgdotP R dcefes hmpansament raadlisesgyved in a

recarded (i.e. written gnce) into the specific area on the recording
e hint BERSHEN CBAAHHG CHERE Rod bl b tevar kG ECAND fadfocip be

orﬁeﬂc%lr'gllggsrr% 653%%‘& 5‘?;‘:&5%3198 g?fﬂ!ﬂ“& Far%‘_%g%%@e'%@& PeS33A TN the

1
ilum iIs a so-C write-once e |nsformat|on recording

spBetitThr 80012 YHECrORGRIMPS RRIEALAISC, after the defect list is
updated, the updated defect list is additionally 25 recorded (i.e. written

once) sadweye tiliedondrd, o hlhakdybacof g Rforipdtiepdeadidingver the
medium at an appropriate timing, for example. 12 February 2007 5
re[dowd i Hif tiserdefonididt dndduitiontibe reecrdethé. defeittearea is found at

the position, or whenever the record data is evacuated to the spare
area. Then, the defect list is overwriftten or additionally recorded
(i.e. written once) in the defect management area on the recording
medium which 1s the object of the recording and rewriting, at an
appropriate timing after the defect list 1s updated by the recording
and rewriting of the record data. In addition, the record data to be
originally recorded at the position of a defect is also overwritten or
additionally recorded (i.e. written once) into the specific area on the
recording medium,

Such updating of the defect list by rewriting it can be realized
only in case that the recording medium is rewritable-type. In case
that the recording medium 1s a so-called “write-once-type
information recording medium”, e.g., a write-once-type optical disc,
after the defect list 1s updated, the updated defect list is additionally
recorded (i.e. written once) in a new unrecorded or blank area of the

information recording medium at an appropriate timing, for example.

12 February 2007
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once), it is hard or impossible to judge, in reproducing, at which position 12 February 2007

of the recording medium the newest defect list is recorded, and it is
necessary to search the reserved area for recording the 5 defect list,
thoroughly. Also, even for the recording medium on which the reserved
area for recording the defect list is dispersed at a plurality of points, it is
necessary to search the plurality of areas thoroughly in the same manner.

I i t ' ly in the high-density 10 I8 .
g O IR R i S s ThaT e AT G o e
ofEayIred fQr i‘i@f%hg‘lg foh %QFA’Y@SEQ%{E‘@@} iﬁc_rxe@ﬁ?dﬁ%} “Sa?‘a&zhich
y of t r ore

the efficienc e reproducing or recording deteriorates. It is thiére

pSHifRIRCE PG PER3RM: HY SRURH PRVl ce 36 MHRIFRATIA RCPENPBded,
medium on which the updated defect list can be efficiently searched for; a

amelcakding appacatasyot@nskarehotding romthoddfaecardiog trecoachink: the
data onto the information recording medium; a reproducing apparatus for

dedegta leprodkitarg wahiipd oAAleprodueing fipe rdeerd ecnadinsrdog divmme on
information recording 20 mfdium; a computer program used for the

widChrding apparaed araweivageavrHagfadelechistsalinptsrd at a

.ncrzluﬂitn agcontro siqrtlal S]:OI’ 88ntroa!llirn {;%c%da%{]e%%ducfional.t of
pf(lT‘n drimation RECSraING MEIIS THE aboVe GBjett of tie Prédénty o areas

tﬂﬂ}f%%@{lyq&%gcﬂﬁgdﬁgnﬁﬁn information recording medium
ugily.

provi with: a data area for recording therein record data; a plurality of
temporary siefact k2rceliiannddd’ Gmanagbment aeasiy tampRrdYsity

recording therein defect
recording medium, such as the optical disc, there is the problem that
a time length required for searching for the newest defect list
increases, and thus that the efficiency of the reproducing or
recording deteriorates.

It is therefore an object of the present invention to provide: an
information recording medium on which the updated defect list can
be efficiently searched for; a recording apparatus for and a recording
method of recording the record data onto the information recording
medium; a reproducing apparatus for and a reproducing method of
reproducing the record data recorded on the information recording
medium; a computer program used for the recording apparatus or the
reproducing apparatus; and a data structure including a control
signal for controlling record or reproduction.

(Information Recording Medium)

The above object of the present invention can be achieved by

an information recording medium provided with: a data area for

recording therein record data; a plurality of temporary defect
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management information which is a basis of defect management fora 12 February 2007

defect in the data area; and a flag area for recording therein distinction
information for distinguishing a tempofary defect 5 management area in
which the defect management information that is effective is recorded,
from the plurality of temporary defect management areas, the distinction
information being recorded as a type of a combination pattern of an area

. order as . n
R Beboring 10 b prodaE e L Ry gt Retoot

mASHFEIRG 1a herdFRImatianw asetd namedivendgf {bedieaeh 10veRLAR. for a

the record data which is mainly the object of reproduction or execution
defied twhich thaludies 2. gurémageddta) afidig datedefvdataroodiens théaein
a computer program; or the like can be recorded 15 into the data area.
drsherclitean poszioena bisprophate yl rebiore wirhiegroducéetre o daefect
recorded in the data area by recording, into a control information

MARBEEMLAE A TR AT ENEE, Hop M AGAESTIRS G MAkien that
. incl :inf ion for indicati i d f th

Sl o et BT T S
mTARREIRG e Address AEhE s FeHRE AR 1810 MRHAR 10PN HQliBEdbe as a

recording and reading operations of a drive apparatus; or the like.

typeidentally e 186916 ndgaRedihe £ o4 IfRIEetiof cRRNeA b ahw@ysded
clearly classified in accordance with the content thereof. However, the

comnditt0d B aintbenmation aslefiinly hsach direatlyfoc trd ep eratidntcontentafrding
the drive apparatus, while the record data is mainly only the object of 12
tore irtedsteaminat dralag dhdreadig areids mainly used in a data

reprodyction _. . . . .
P chordmg to the information recording medium of the present

invention, the record data which is mainly the object of reproduction
or execution and which includes, e.g., image data; audio data; text
data; contents data; a computer program; or the like can be recorded
into the data area. Then, it is possible to appropriately record and
reproduce the record data recorded in the data area by recording,
into a control information recording area described later, for example,
control information which includes: information for indicating the
attribute and type of the information recording medium of the
present invention; information for managing the address of the
record data; information for controlling the recording and reading
operations of a drive apparatus; or the like. Incidentally, 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 control of the

drive apparatus, while the record data is mainly only the object of
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operation or in a program execution operation by a backend or a host
computer. The defect management information of the data area is 5
temporarily recorded into the tempora¥y defect management area. The
"defect management information” in the present invention is information
used for the defect management, and includes: an evacuation source
address, which is an address of the position of a defect in the data area;

S anevaciption desiination address which 9 is an address oftheq . ction
recordimn position 0 VEcdation datatha ycorresponds 16 the &8 ge‘fta
0B PR IR GRIe SAURAUK BROIRA AL DR BYSH M OLIIEIPR host
he defect management is as follows. When there is a defect, such as
ca@piohas, dusts, or deterioration, in or on the information recording
medium of the 15 present invention, the record data is recorded into a
positidRleavage fearh thesposgeon of the dbfentakidhe sdmtehtemelabha area is
evacuation data is recorded into the spare area which is an area for
temmpamglihecsatdedetnte ddg dwayrrsminededrat. mapagemend area.

ollowjng processing is also performed as g, part of the defect 20, D
Th%n%e%%@nﬂ@@&&ﬁ%ﬁrd QITRG RN rdtotff a5 fRE BbstbPEL ™ 18

) dfefect when the r%cotrd datt re r{‘;ledE on the informatié)n rec rding )
1n OIamatlon usa 8_1‘ éﬂ‘e erec mana erﬁe% adn 111 Iudes- an
medium is reproduced; and reading processméw Ich feads the

e FYAGHRION dBid-iom e sRarerhsen MOraavela Hie SeT6ELHRBNFESIBRIN of a

information is preferably 25 recorded sequentially (i.e. in series or
defydinoybly)d Ever ifdhisaadt secereatabitiesatdedindsipasatbie6ss, which

obtain a reasonable effect. 12 February2007 8 For example, the

istemporalfisfecofategernenrdisg isparsition of evacuation data that
corresponds to the record data to be originally recorded or already
recorded at the position of the defect. The defect management 1s as
follows. When there is a defect, such as scratches, dusts, or
deterioration, in or on the information recording medium of the
present invention, the record data is recorded into a position away
from the position of the defect. At the same time, the evacuation
data is recorded into the spare area which is an area for recording
therein the record data away from the defect. Moreover, the
following processing is also performed as a part of the defect
management: recognizing processing which recognizes the position of
a defect when the record data recorded on the information recording
medium is reproduced; and reading processing which reads the
evacuation data from the spare area.

Moreover, the defect management information is preferably

recorded sequentially (i.e. in series or continuously). Even if it is

not sequentially recorded, it is possible to obtain a reasonable effect.

12 February 2007
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area for temporarily recording therein the defect management information12 February 2007

until the information recording medium of the present invention is
finalized. Therefore, in reproducing th8 record data 5 recorded on the
information recording medium until it is finalized, the defect management
is performed by reading the defect management information from the
temporary defect management area. Particularly, in the present invention,
the infgxmation 101reccﬁglin medium is p&gﬁideud 1\?/a/ith the %Iluragty of (i.e.

two or rﬁgreeix?e%oerary aeefeecfnrﬁgrligégmen “Areas ndthe eftective * 15 21

afigecoMANARYDERHIYOrmAti IS e CPrlad 10 ARk N OFIRE AeRTakl%nent

"effect defect management information™ in the present invention indicates

idheraexteshdefeeilMmanngament iy atien Adthipdicattinntd e tlefegresent
management information having information about the defect detected on

irthewldtnansa fitnprbget. tinfEheleréinafternthe gembocamgdéfectrecord data
management area including therein the effective defect management

rapfodestionid hacirdgtmadion reoetdiagpered) wefebtdidndgtmbmalized,
area’. 20 In addition, the distinction informatio iri)recorde%.in the fLag dlf

thread &k intERBE STERE EmPdTAR Bt nhahadER et arekthe detect

m%fif’a?#é’ %%??%E‘t‘%?%ﬁ%e{ﬁ“ {igmmation H:?i Eda?x% NARSY 1y H}gé?gaé‘%&ent
the 17-Use temporary defect management ared (I.e. the "position an
aRgdress thereof or the like) out of the plurality of 25 temporary defect
management areas. Therefore, when, e.g., the reproducing apparatus
descriped-fid reiiary2007t Rdaterrespaduces/thetioeqrd tlaga, information
possible to specify the
recording medium is provided with the plurality of (i.e. two or more)
temporary defect management areas, and the effective defect
management information is recorded in any one of the areas. The
"effect defect management information" in the present invention
indicates the newest defect management information and indicates
the defect management information having information about the
defect detected on the data area at present time. Hereinafter, the
temporary defect management area including therein the effective
defect management information 1s referred to as an "in-use
temporary defect management area".

In addition, the distinction information is recorded in the flag
area, and it indicates in which temporary defect management area
the effective defect management information is recorded. Namely, it
indicates the in-use temporary defect management area (i.e. the
position and address thereof or the like) out of the plurality of

temporary defect management areas.

Therefore, when, e.g., the reproducing apparatus described
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temporary defect management area in which the effective defect
management information is recorded relatively easily and efficiently by
referring to the flag area. If, there is n@t such a flag area, the 5
reproducing apparatus described later needs to search for the in-use
temporary defect management area by thoroughly searching the plurality
of temporary defect management areas. However, according to the

1 information (riecordin medium of th reser%t lnvention.,bii IS possible t h
A R A Do HEm BB o0 ManBoARERfeatty ARERTHG the
t 5 129 aiadithans ihorauolly, seatehing ha, Rl aliyOf IBRINQRALY defect

detect management areas as described above. Namely, It is possible to
meaaiel #06 Hiei affesitvetidefe mavrdanarl]lnforelation sy aliceiiently

and as a result, it is possible to speed up the reproduction operation. 15
bMopedeverngctordhng foatpeameesentlif)vehtioa, thendistinetibna iffagnation, the

is recorded as a type of a combination pattern of an area setto be in a
repeofitt eemitaraty anlassaieadd atein naedarsedreancdodeitishe in-use

according t%gfgredetermined rule, in the flag area. Here, the "recorded

teZBRAXBIY irflHS Tre SRAPREERBA LA Fificdids EherareHdiisrinshiBmethe

(Sspistgata o witen o the flag nk ates regardiess of whother or gatthe,
prI en¥ecord ata Pneang some‘ﬁmng.%nq cone[rary,?heauhrecordoe ’

a i'%@ I thenRrese Rl IRYRPHAR IndicaiassyCchd aenaiiophah ey resent

record data is not written at all. Therefore, it IS unnecessary to write the
iohe B distincliph bEeiklatian iReathehn vt flalarhe wienRMapieeayusR fect

temporary defect management area is changed. Namely, even in the 12
mﬁebya;y@@ﬂhwchgenﬁféﬂmfgetonthayﬂagt i paswibtd orifedaheughly
seda{itc!rlwlciz?logn the plurality of temporary defect management areas as
described above. Namely, it is possible to search for the effective
defect management information more efficiently, and as a result, it is
possible to speed up the reproduction operation.

Moreover, according to the present invention, the distinction
information is recorded as a type of a combination pattern of an area
set to be in a recorded condition and an area left to be in an
unrecorded condition according to a predetermined rule, in the flag
area. Here, the "recorded condition" in the present invention
indicates such a condition that some record data is written in the flag
unit area regardless of whether or not the written record data means
something. On the contrary, the "unrecorded condition" in the
present invention indicates such a condition that the record data is
not written at all. Therefore, it is unnecessary to write the new

distinction information into the new flag area whenever the in-use

temporary defect management area is changed. Namely, even in the

12 February 2007
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information, as a combination pattern of the recorded condition and the
unrecorded condition in the flag area, by changing the area in the
unrecorded condition in the flag area,ivhich is assigned in advance 5
according to the number of the temporary defect management areas, to
the area in the recorded condition by writing some data. Therefore, it is
unnecessary to increase the flag area or the distinction information in

cQldeg ogie fhe distinetion Informpaion, which cases such aremaniable:on
e%?ec(%, as Jestribed Above YRR it'is fO%os& €'to save ]tFle area on‘'the

i AfQumatien recording MediuT; o A NYS+ {REPIEFE RNV § £5HaNeM and

useful, particularly for the write-once-type information recording medium.
tHt s 50 de D BRAHeN &3 ifdidadiTDh@as PR IO BINL Ae nlikeld Wieea in the

plurality of temporary defect management areas on the 15 information
uneeamiidg dnediud tab the prise nfl iy eantiom, mayibb recarslagiretheé wondrohnce

information recording area described later, for example. Consequently,
acguukng to theirumbivw fedetdisgometnny &¢fhetpresaqdpmenbmieas,

is ppssible to distinguish the in-use 20 temporary, defect management
toargg‘?no%%ﬁ‘fic}&mtl .‘Fhéfr"e‘i’SFér‘?fis PORGHIL® skErcH RS usedisy data.

i.e. the newest) defect management information (i.e. defect list
T T Mo Ry e S B i R0l e

i [BRIRGHCHIPN, SRGAHANY hiatace Watd! 5 dORRERE YR ACiH IR tion

the 25 operation, or the like) even under operating the defect
whivhogemess. seldentalin drisaibiesahiethabtide by ofbemporand it is

12 February 2007 11 defect management areas area used in series or
passiileodislysave the area on the information recording medium.
Thus, the present invention is extremely useful, particularly for the
write-once-type information recording medium.

At this time, information for indicating each position or the
like of the plurality of temporary defect management areas on the
information recording medium of the present invention may be
recorded in the control information recording area described later,
for example.

Consequently, according to the information recording medium
of the present invention, it is possible to distinguish the in-use
temporary defect management area more efficiently. Therefore, it is
possible to search for the updated (i.e. the newest) defect
management information (i.e. defect list) efficiently. This makes it
possible to improve the efficiency of the record or reproduction
operation of the record data (i.e. to speed up, to simplify the
operation, or the like) even under operating the defect management.

Incidentally, it is preferable that the plurality of temporary

12 February 2007
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Namely, after a free space (or unrecorded area) runs out in one 12 February 2007

temporary defect management area, it is preferable to use another

temporary defect management area. itiis also preferable that the 5 order

to use is determined in advance. The information may be recorded in the

control information recording area described later, in other areas, or the

like. Moreover, the information recording medium of the present -'
referably a write-once-type infprmation recording 1

dive tionisg 0 .
em%‘a?urﬁ?ﬁeﬁ% S8 Y rBRHRS0I8%SBe iﬁﬁ?r?g]a{%n EEBT Ging meR DR RusLy-
NRAsIe [rRippgrlysaseiys the bepefiis Quardly t&aeemf%;{lﬁéioaut in one

recording medium of the present invention. In one aspect of the
telffpanationdetording nedivm Oh the rpresentinyartferalb tberfagvaiigdther
recording medium is provided 15 with "n" temporary defect management
f eangas: rrryintkediead tn mmztres gie nxe 1), dlne £lag Brem imdkwqerdfeliafidg whiit the
areas. According to this aspect, it is possible to distinguish the "n"
ongdipdarigefast geltdgemast dragdyaniag thEhe-infagmaitiencasay be
Here, the "flag unit area” in the present inventign indicates 20 a recording |
r%%ﬁﬁ&vwgtﬁsre%'féﬁh EPEHERmJSS H WA AT A e MEHREd, ke, 1n
t%%ovg-%esscrige lgisii ction information is shown by using the
comiination OF tha%nt eflag unit areas. Moreover, if the "n-1" flag unit
areas j SAuinRed {2EN RLINE NYHEOPCE YR I RIEIAIOR 'S HN D resent
medium, which is capable of recording the 25 record data only once at
InBRGHRNSItINN, bieposTille ta digtinguish Heetigrapaifydeiaibn recording
management area including therin the effective 12 February2007 12
medfectomandgementinforimtian feomribable-terpporarfodtefiedtion recording

o

medium, it is possible to properly receive the benefits owned by the
information recording medium of the present invention.

In one aspect of the information recording medium of the
present invention, if the information recording medium is provided
with "n" temporary defect management areas (n: integral number, n
= 2), the flag area includes "n-1" flag unit areas.

According to this aspect, it is possible to distinguish the "n"

temporary defect management areas by using the "n-1" flag unit
areas. Here, the "flag unit area" in the present invention indicates
a recording area having a predetermined size included in the flag
area. Namely, the above-described distinction information is shown
by using the combination of the "n-1" flag unit areas. Moreover, if
the "n-1" flag unit areas is equipped, even on the write-once-type
information recording medium, which is capable of recording the

record data only once at each position, it is possible to distinguish the

temporary defect management area including therin the effective
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management areas. Particularly, as the "n" takes a large number, it is
more difficult to specify the temporary defect management area in which
5 the effective defect management infl@rmation is recorded. The reason is
that more searching processes are necessary in order to search all the
temporary defect management areas thoroughly. According to the
information recording medium of the present invention, it is possible to

efficiently search for it regardless, of the, 10 number of temporary defect

A i ook v e of T R o foct

m@ﬁg@é’t}geﬁpgmgncluding the "n-1" flag unit areas, the distinction
information is indicated as an entire flag area by that each of the "n-1"

flag urit-argias s gheakecorded goNgitlossorinhecunraeardnfd:, 1% is more

condition. By constituting in this manner, the type of the above-described
didfimbiltatiors patteiy iseotstnumted by defdsihingamagehpesaota in which

conditions owned by each of the "n-1" flag unit areas. As a result, it is
theyssiectd istihgtash the anase memiorbf Rt o managepisdirea. The

With respect to the write-once-type information recording medium, if once

TAEMAG Bt b IO LRt 16 BECTIR RERGAREC RoMtfticH SERSATICAR (9EEET to

sdiEdpo i e tnhein ihe, unieporded condition. Heweyer, eve ey,
chse of the 25 Write-0 ce-%/ e information recdcir*glng ediu ,ﬁthe GROHEDLY

Allagrnit Areas ghe PIQUIRR A sleSTUREI ARV enilidiRQESINE Bhe present

appropriately 12 February2007 13 record them as the distinction
inktiniatQnitaceqgiding ddh tygéiofently search for it regardless of the
number of temporary defect management areas.

As described above, in an aspect of the information recording
medium including the "n-1" flag unit areas, the distinction
information is indicated as an entire flag area by that each of the
"n-1" flag unit areas is in the recorded condition or in the unrecorded
condition.

By constituting in this manner, the type of the
above-described combination pattern is constructed by combining two
types of conditions owned by each of the "n-1" flag unit areas. As a
result, it is possible to distinguish the in-use temporary defect
management area.

With respect to the write-once-type information recording
medium, if once the flag unit area is set to be in the recorded
condition, it is difficult to set the flag unit area to be in the
unrecorded condition. However, even in the case of the
write-once-type information recording medium, if the "n-1" flag unit

areas are provided, as described above, it is possible to appropriately

12 February 2007
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the combination pattern obtained by combining the recorded condition
and the unrecorded condition. As descried above, in an aspect of the
information recording 5 medium on wiiich each of the flag unit areas is in
the recorded condition or in the unrecorded condition, backup data
corresponding to the record data is recorded into at least one flag unit
area in the recorded condition out of the "n-1" flag unit areas. By

constityting in this, manner, the flag. unit areg can functiony. 10 not pnly as
<L SR i S, LS B A RS 1o ine T 09 e of

tHWO BoGEqnS I9Jhe Tag tkareas of e flagy aregnaniditds PAgRiPI&-LRorded

receive the benefits owned by the information recording medium of the

caidseidinyadtione lagidestallle & twydicieanstructed not to limited to
record 15 therein the backup data, but to record therein the record data

that is Antelwbed tedbe bised, fansemeaapelitatiént hternéeondatgon recording

Alternatively, it may be constructed to record therein the record data
migiRgs e ng§& ey stherhppileationnitn areaspdet bnitfdie recorded

information recording medium having the .20 "n-1" flag upit areas, each of
CRRETHAR g i i L SHBAEHPE: 88’9#%8%%8%% G HFESSHRE 08

td {RANALion (EGorin 9s”}%%'8{1&f'e%yi%‘{%5%té“18%é$ t(lﬁlllse r@f‘a{‘é‘edn'i 1S R93S Bt he
to reduce recording capacity for réserving as the tlag area much more.

relddsedereoth (Fi PRSP IBIE 18 SEREC P[0 the dig-uae: emearary defect 25
management area by using the flag area while keeping down the
recordByg eapacityuteagrad fah she Hagareahb2fReprualy 2064 4n function

Moreover, by setting each flag unit area to the smallest
not only as the flag area but also as a backup area. By this, it 1s
possible to give the two functions to the flag unit areas of the flag
area, and it is possible to receive the benefits owned by the
information recording medium of the present invention.

Incidentally, it may be constructed not to limited to record
therein the backup data, but to record therein the record data that is
intended to be used for some application after recording.
Alternatively, it may be constructed to record therein the record data
having some meanings for other applications.

In an aspect of the information recording medium having the
"n-1" flag unit areas, each of the "n-1" flag unit areas corresponds to
the smallest recording area of the information recording medium.

By constituting in this manner, it is possible to reduce
recording capacity for reserving as the flag area much more.
Therefore, it is possible to search for the in-use temporary defect

management area by using the flag area while keeping down the

recording capacity required for the flag area.
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recording area of the information recording medium, it is possible to
record the information into the flag area, as one portion of a normal
record operation on the recording appdratus described later, and it is 5
possible to read the information from the flag area, as one portion of a
normal reproduction operation on the reproducing apparatus described
later. Incidentally, even if each of the "n-1" flag unit areas is not the
small recor%ilrjg. grea int% ze butaarha:tza havin%an arbitrgry ze, 101t

i
iS posSi 1610 receive the vartus benefits owned y e %boee-c}é%cﬁgé?lue%

rdB50URA ORI AINGMEGITh ARG Areser: yanlon u e 28l 1e to

"n-1" flag unit areas may be the same, or may be different from each

reRihial. thanathnmagproh Ghihe thferiiadonacordingn@asivii o the alBormal
present invention, the flag area is disposed on an inner circumferential

resioedob trer affoymatio hlhre cordingl medlapp.aAkedorslidggortilie ddpeet, inind it is
easy to access the flag area, for example. Therefore, it is possible to

PGE dprndsihe It rmited ok dstiflar bt tetn-eRe portion of
temporary defect 20 management area. Incidentally, even if the flag area

2 RS e E e BRI L. @B, b FAPRO G SH G paratus

dec&ci‘u%%rqgttig{_ side of the information recording medium or at an arbitrary
position, 1t'is possible to distinguish the in-use temporary defect
managERiein21#Ye AU ASPRHOF NG DI RO EBRALI0 not the
medium of the 12 February 2007 15 present invention, the information

seddedingdaedilimdsdvshdn size but an area having an arbitrary size,

it is possible to receive the various benefits owned by the
above-described information recording medium of the present
invention. The sizes of the "n-1" flag unit areas may be the same, or
may be different from each other.

In another aspect of the information recording medium of the
present invention, the flag area 1is disposed on an inner
circumferential side of the information recording medium.

According to this aspect, it is easy to access the flag area, for
example. Therefore, it is possible to reduce a processing load
required for the distinction of the in-use temporary defect
management area.

Incidentally, even if the flag area is not on the inner
circumferential side, e.g., even if it is on an outer circumferential
side of the information recording medium or at an arbitrary position,
it 1s possible to distinguish the in-use temporary defect management
area.

In another aspect of the information recording medium of the

12 February 2007
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provided with a control information recording area for recording therein
information for controlling at least one of recording and reading with
respect to the data area, the flag ared®eing disposed in 5 the control
information recording area. According to this aspect, it is possible to refer
to the distinction information included in the flag area at the same time of
accessing the control information in reproducing or recording. Therefore,

itis % ssible to,refer t(% the disftinction.information asall s&ries of.
prese % invention, the hn ormation r?cordlng. .I]fle JtFm 18, further
operations accompanying the normal operations In Ifitial setting or the

prbgigbedta matiopy R iREIPRAIYIBLOr £X3ARIGy ThisdN@keSibeording

possible to select the in-use temporary defect management area more
tlefficienthn fdem sesoH, fde passtrellongearchlfardheouRdaieédrdetacling and

management information relatively 15 easily and more efficiently.
raadidentaiiyhtire sppetiot intdrendtida recoadityeaftagray dnohides aldefioged in

defect management area for recording therein the defect management
tharepnatehl s makeninseedidia s aamtain the compatibility between

the write-once-type information recording 20 medium.qut of the
infornéﬁBﬂIi‘fb%@pinﬁomé' BERRE bredbnt SnRIRIR Mhalthe refer to the

di%eg"%’xgé %ﬁ}'t}’ﬂ?o;{‘ﬁ%'{‘%t}%r{%ﬁ?@ﬁgiﬁn‘%ﬁié"g]iaior FxaMRIgyD an?rtl%eﬁ%gne of

ar 5]
hé information recordlng medium ﬁe present mven%lon,

adlak 7R3 IStRISPQIRLLID PNEnRINRSRY Slefaet ?&w&eﬁmﬁn&@r%e&f&hg.

the plurality of temporary defect management areas. 12 February 2007
THevA€ceeding ie thisadpRettdt issfessible he rdistiibel distindid@mation as a
series of operations accompanying the normal operations in initial
setting or the like of the information recording medium, for example.
This makes 1t possible to select the 1n-use temporary defect
management area more efficiently. As a result, it is possible to
search for the updated defect management information relatively
easily and more efficiently.

Incidentally, the control information recording area may
include a definite defect management area for recording therein the
defect management information. This makes it possible to maintain
the compatibility between the write-once-type information recording
medium out of the information recoding medium of the present
invention and the rewritable-type information recording medium, for
example.

In another aspect of the information recording medium of the
present invention, the flag arca is disposed in one temporary defect

management area out of the plurality of temporary defect

management areas.
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information without mixing it with the record data, which includes the
audio data and the video data or the like. If the temporary defect
management area to be accessed fird6 5 is determined by default on the
recording apparatus or reproducing apparatus described later, for
example, the flag area is preferably disposed in the temporary defect
management area to be accessed first. This makes it possible to obtain

the effective defec management informati ore efficiently. 10 . )
IncideteT LR TG oS4 e LA e G bty deag tion

inPANREEIBEN AR (2" midTinle; £\eN i di5ROFEC the ARIAALCAC S u des

spare area or the like, it is possible to distinguish the in-use temporary

thdetegtitaanase e erraviedesatneskallayeile an aspect of the
information recording 15 medium wherein the flag area is disposed in the

one telfipdrariedefent amanadentent aneg dheidgarea i dspased staah first
end portion of the one temporary defect management area. According to

istidigtegpaenadidpodsifrars rrilthte necras 0B fhyaen mptrducing
recording apparatys the reproducing 20 apparatus described latey,

ARG .eﬁﬁélgﬁﬁr!daﬁ?éssf%ﬁc?m&éor ! Iﬁ@%f%%ate}ﬁpw&{f’rably
defect management area can cognized relatively easily because it is

Lokttt i i A A S e S

fifBecordirg; APRARIS and Meshethithe gboysiohiectifdne preseRfe  defect
invention can be achieved by a 12 February2007 17 recording apparatus
moh 5QeAICnG fiedaiehtiatacania areiRiffiFiatoy.

Incidentally, even if the flag area is not disposed in the
temporary defect management area, for example, even if disposed in
the data area or the spare area or the like, it is possible to
distinguish the in-use temporary defect management area.

As described above, in an aspect of the information recording
medium wherein the flag area is disposed in the one temporary defect
management area, the flag area 1s disposed at an end portion of the
one temporary defect management area.

According to this aspect, it is possible to facilitate the access
to the flag area on the recording apparatus and the reproducing
apparatus described later, for example.

The start address and the size or the like of the temporary
defect management area can be recognized relatively easily because
it is disposed in the above-described control information recording
area.

(Recording Apparatus and Method)

The above object of the present invention can be achieved by a

12 February 2007
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recording medium provided with: (i) a data area for recording therein the
record data; (ii) a plurality of temporary defect management areas for
temporarily recording therein defect m@nagement 5 information which is a
basis of defect management for a defect in the data area; and (iii) a flag
area for recording therein distinction information for distinguishing a
temporary defect management area in which the defect management
information that is effective is recorded, from the plurality, of tempogar .
Seertai o g kit o il e, SEIY

r O EIVRE B QGNP G RETETHO(AN LA 581 1R PEJR RIESRILRE therein

condition and an aréa left to be in an unrecorded condition according to a
thyedeterdingdyale(iD) the glagraley the resargsxnappdeivstpiavdede ment

with: a first recording device for recording at least one of the record data
axrasthefdt détantpoeangemernt éofotimatior;hene mnseatef@ cécomdingage ment
_device for updating and recording the distinction information, if the ]
infenprabtgnoetbienihadentdatalrde facireanse eraiidateredefect in the

management infoymation is recorded ig changed, by changing the area .
AR 1GBEAH BRI oReH EBnaEh ththe SHOE e IRHARY cHSiiftsiion

. accardingto tH[e hanged,temporary defect ma ement area and
B, e e R b AR et avea

irPRPARRINS 19 dhe Prese i BYREIOMe 1145 RPRAIG I9APPIRRTARIY dBeidve is

the record data onto the above-described information recording medium
redfdh¢aer e senin’ bhiavetienlbyyusihgdheplish andlsgeonadnesargdigent areas,

devices, which includes: an optical pickup; a controller for controlling the

tlopddat ieckamuariR002 tigmphkrupe aegrrtiles fos extypelef a combination
pattern of an area set to be in a recorded condition and an area left to
be in an unrecorded condition according to a predetermined rule, in
the flag area, the recording apparatus provided with: a first
recording device for recording at least one of the record data and the
defect management information; and a second recording device for
updating and recording the distinction information, if the temporary
defect management area in which the effective defect management
information is recorded is changed, by changing the area left to be in
the unrecorded condition to the area in the recorded condition
according to the changed temporary defect management area and
thus by changing the combination pattern.

According to the recoding apparatus of the present invention,
it is possible to appropriately record the record data onto the
above-described information recording medium of the present

invention by using the first and second recording devices, which

includes: an optical pickup; a controller for controlling the optical
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Specifically, firstly, the first recording device records the record data into
the data area of the information recording medium. In the meantime, the
defect management information, whick85 includes, e.g., the defect list for
indicating the position of a defect on the information recording medium, is
made by a defect-management-information generating device on the
recording apparatus of the present invention, for example. It may be
plcc%nustructreghsg Qk}ga%heeryggle oL obtained defect management 10

iRfortation 15 stored o & merRory device which includes a memory

such asReN:HIR), e dv), reaeeding device sraqitls tae $RieChecords the

management information made in this manner into the temporary defect

révardgbmeaniereahehdee may o viridies finfesrivdgn theditsidbng medium.
recording device records the defect management information into the
Inentperamp defetimeanatieenedefeeh, buathagenesdestribernagtfotowinthich
_is_conceivable: e.g., immediately after the information recording medium
inglidrsizedeor danéechiistaloriasigatinedt iamasiidearddpofiedect on

the inforrpation recording mediiiém' 20 immﬁdiately after a defecf is

thfotectBBTBRARR g thE$ERERRE (by ReANRY: or e ik A &ddinBY, 2
d scﬁglaefg%ﬂggge%%vwm%meﬁ%@%ﬂ&g d@é@fgéo e S SR ing

articular present invention, e tem ary detect management

afpea ntwdichtherpffeptive defectpanagement; R5 daformauon isrecardsd be
Is changed between before and after the recording of the defect

canabagetedntdnfcdimelian byhiherfiesfld 2 Frebrbaay 2607 dkfaeconlingagement
device, the second recording device records or updates the

information is stored into a memory device which includes a memory

such as RAM.

Then, the first recording device records the defect
management information made in this manner into the temporary
defect management area. There may be various times when the first
recording device records the defect management information into the
temporary defect management area, but the times described as
following is conceivable: e.g., immediately after the information
recording medium is initialized or formatted; after a series of record
data is recorded onto the information recording medium;
immediately after a defect is detected by checking the recording (by
verifying); or the like. In addition, the first recording device records
the evacuation data into the spare area.

Particularly in the present invention, if the temporary defect
management area in which the effective defect management
information is recorded is changed between before and after the

recording of the defect management information by the first
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distinction information. Namely, if the area in which the effective defect
management information is recorded is changed from one temporary
defect management area to another t&mporary defect 5 management area
out of the plurality of temporary defect management areas, for example,
the second recording device records the fact as the distinction information
into the flag area. Specifically, the second recording device changes the
roSISML Beyin, U dhe warecorded condition fo ine area b reaaiglett o the
congﬁloﬁ and “10 thas & anges thie com%%e%lon pat%ern. Is'makes It
diRessiifle iarBIaRgRIsl reaQulang Uppakthe distinc iR iBiP ARG e ctive
into the flag area. Consequently, according to the recording apparatus of
ddheciprasenhinyaidion, ikifopasatilenoiaprpialely BearH sk offodd one
data onto the above-described information recording medium of the
tepngsartipy eldizet amdaals@ i isquussirte 40 toceive vheousdepefiary defect
owned by the information recording medium. Incidentally, in response to
MGHARRIBEPECtPEPthe Uboveieddibeisahdlon PEcoremg prédim defect

the present 20 inventjon, the recording apparatys of the, present invention
MR BRE A S oA ST RS e bOB, SRIABY S LOHLR R B0 Gt TReg ds

tHEe ?%E%Ct e%angﬁgm%‘}tsﬁfﬁ]"éﬁ%%o“i'xslf?)t%tf"%l'ﬁ%{jo%ﬁoniﬁ § Inf ré‘"atf?é‘eg. area.
recording medium or via other communication channels. In'this case;, it IS

Spe RIS IRPIX ReNsitdriadrech diakIe PRIECHAIMANCIRRNA IHRTBA{I®H be in

generating device is capable of obtaining the defect management 12
t hieeitiaeyd0d é d2@dnfdithaiiondrohe the gxfoimalion recordiod meddition and

via the other
thus changes the combination pattern. This makes it possible to
appropriately record and update the distinction information into the
flag area.

Consequently, according to the recording apparatus of the
present invention, it is possible to appropriately record the record
data onto the above-described information recording medium of the
present invention, and also it is possible to receive various benefits
owned by the information recording medium.

Incidentally, in response to various aspects of the
above-described information recording medium of the present
invention, the recording apparatus of the present invention can also
take various aspects.

Moreover, it may be constructed such that the defect
management information is obtained from the information recording
medium or via other communication channels. In this case, it is
preferably constructed such that the defect management information

generating device is capable of obtaining the defect management
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communication channels, in place of making or updating the defect
management information. If the information recording medium is an optical
recording 5 medium, an optical pickugpis preferable as a direct recording
device for directly recording the data or information onto the information
recording medium. If the information recording medium is magnetic,
magneto optical, or other types, such as a type of using the change of a

. dielectr tant, a pickyp, a head, b the 10 lik itable f

i RS (Rof ROt PRSI REAITH ey BE LB OF i Aokt other

co IR ﬂf&gﬁgﬁeigﬂfﬁrﬁ’eqrét,'%cﬁi‘a% %@ﬁ\éﬂggﬁ%f %ﬁ@@ﬂl’o%%dﬁgdﬁfect
recording record data onto ‘an information recordihg medium prévided

mWHR DA data areadps trperding therein 15 the record data; (i) a plurality
of temporary defect management areas for temporarily recording therein

defectlfhahagénfenmintoomatiocondiclyinsedasimoi sefecomainadereedtrding
for a defect in the data area; and (iii) a flag area for recording therein
mgidimioanmoiieabn ok distisgpishiagedienasoraditetsct evandiemetnvice
area 20 in which the defect management information that is effective is .
for sl FRaPEPREaFE R Fp St P iRY B HiaRagB e DS dgdo A tion
distiﬁction inforfimation beigf rﬁéordedéas a type of a combjnation adéern .
re§03A Mg, BPMRE N a raborkBd cORAIR NG BOR TS BRGA is
e C ing.t rmi L .
e A S L6 Bing the

cieeding at rgkensiefdbasesand datgiekd phendnlest 12 Feprpasye0Q4¢ the

21 management information; and a second recording process of updating
like suitable for the type of the information recording medium may be
used.

The above object of the present invention can be achieved by a
recording method of recording record data onto an information
recording medium provided with: (i) a data area for recording therein
the record data; (ii) a plurality of temporary defect management
areas for temporarily recording therein defect management
information which is a basis of defect management for a defect in the
data area; and (ii1) a flag area for recording therein distinction
information for distinguishing a temporary defect management area
in which the defect management information that is effective is
recorded, from the plurality of temporary defect management areas,
the distinction information being recorded as a type of a combination
pattern of an area set to be in a recorded condition and an area left to
be in an unrecorded condition according to a predetermined rule, in

the flag area, the recording method provided with: a first recording

process of recording at least one of the record data and the defect
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and recording the distinction information, if the temporary defect
management area in which the effective defect management information
is recorded is changed, by changing #1e area left to be in 5 the
unrecorded condition to the area in the recorded condition according to
the changed temporary defect management area and thus by changing
the combination pattern. According to the recording method of the present
mBYSIoN 23 (Seith the shove lescrbed fecording apparatis obihe 4 i
presgntm fél invention, it IS possiblé to approprlat%]iy retord e Yecord oGt e
20012408 ARGYE HRaCHbSH IVRIAUOIERAIYIO MR Of SRRIERRP! defect
invention (including its various aspects), and also it is possible'to receive
myaiissheneflitaeviped Ry Rhiplormation seeareing Mesivet Ineidani@gdyaent
in response to various aspects of the 15 above-described recording
indpparatusforstire dofodmdtisrchecogiidg hyediamy of thehwresard ilefbrtobe in
the recording method of the present invention can also take various =~
thespuate corkedranditiappiamtibana athby) the amserdpceongion

resent inventijon can be achieved by a 20 yeproducing apparatus for
a %?;’Fgaﬂéinb"r d%&%& R B Yinfli Sl AR B&fm bR and

rovided,with: (i) a data area for recording therein the record data; (ii) a
ﬂg L?;Iglﬁycgﬁgﬁlﬁlcﬁﬁ;}%g?ec%%lgﬁé%%rﬁgﬁ%%és for temporarily recording

ther9i%@@Eﬁﬁiﬂ?ﬂ@%’@%&@ﬁﬁ'ﬂ%@%t’ﬂﬂﬁhdﬁ ARA5IRebde b ention, as

management for a 25 defect in the data area; and (iii) a flag area for
wiehording theseine distiretibsdnfarseatidifer digipguishirg afemperaryresent

defect 12 February2007 22 management area in which the defect
invendyemeanhtisforasatiole thatappropriately record the record data onto
the above-described information recording medium of the present
invention (including its various aspects), and also it is possible to
receive various benefits owned by the information recording medium.

Incidentally, in vresponse to various aspects of the
above-described recording apparatus (or the information recording
medium) of the present invention, the recording method of the
present invention can also take various aspects.

(Reproducing Apparatus and Method)

The above object of the present invention can be achieved by a
reproducing apparatus for reproducing record data recorded on an
information recording medium provided with: (i) a data area for
recording therein the record data; (ii) a plurality of temporary defect
management areas for temporarily recording therein defect
management information which is a basis of defect management for a

defect in the data area; and (iii) a flag area for recording therein

distinetion information for distinguishing a temporary defect
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is effective is recorded, from the plurality of temporary defect
management areas, the distinction information being recorded as a type
of a combination pattern of an area sg2to be in a recorded 5 condition and
an area left to be in an unrecorded condition according to a
predetermined rule, in the flag area, the reproducing apparatus provided
with: a selecting device for reading the distinction information and

selecting the temporary defect management area in_which the effective
R EE AT o8 MTHATOIE Fie BRI AR bR B ion that

isﬁ%?é?é@ﬁedefg%meﬂ@ﬂ?aﬁh% r?ﬁ@?@li‘éw%‘i O IadiNGNeqefect

ctive defect management information from the selected temporary

mESREbMIRTIAMENE, AfBR, dNsta ke Uefer SeMEe 0 seREOJHENARE as a
record data recorded in the data area on the basis of the read defect

tymenaf)emenmbfoaiaiien. it feonordihigato theempsedubind apparatuseabrded
the present invention, it is possible to appropriately reproduce the record
cogutitiee sraddech ahe adefe iveberibe @ hfonneterdedsremd tiedigecor ding

the L | present invention, by, using the reading device, which includes: an
boopRES BRAIGTTSSIhHEr ot 55&@%9%%%6&%%8%8 Wite SRPREALUS

and the repraducing device, which.includes;a decoder for cgnvertjng, the , .
D e e g, T g ion

infsSnePGOicalbn AL IRE $HEAUNE HEVIRS, WRIRR INFUGESR it Qlrea in

Processing Unit (CPU) or the like, reads the distinction 25 information
wiebrdee is the-fing: adede Radicuams Hen€ Rifacndnizes iva-aceade erom

recorded condition and the area in the 12 February2007 23 unrecorded
t heonplltiora Intghedfag emepo aatyredeadabe distinetgement areas; a reading
device for reading the effective defect management information from
the selected temporary defect management area; and a reproducing
device for reproducing the record data recorded in the data area on
the basis of the read defect management information.

According to the reproducing apparatus of the present
invention, it is possible to appropriately reproduce the record data
recorded on the above-described information recording medium of the
present invention, by using the reading device, which includes’ an
optical pickup; a controller for controlling the optical pickup; or the
like, and the reproducing device, which includes: a decoder for
converting the image data to a image signal which can be displayed
on a display; or the hike.

Specifically, at first, the selecting device, which includes a
Control Processing Unit (CPU) or the like, reads the distinction
information recorded in the flag area. Particularly, the CPU

recognizes the area in the recorded condition and the area in the
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information by distinguishing the type of the combination pattern. Then,
the CPU selects the temporary defect management area in which the
effective defect management informa2®n is recorded, from 5 the recording
content of the distinction information. Then, the reading device reads the
effective defect management information recorded in the selected (i.e.
in-use) temporary defect management area. The effective defect

managﬁmfnt infar.rpation ma%be gtored into the rgemor& det\flce, ugh ast.
unreco e conaition n [] ea, an Yeads e 15T1ACTI0on
a memory. In recordlng, %he recor _aLg daa]fa 1 recorde8 away from a e?ect

infolliG datBAeR ARdhe JNIMAPT ReCIHRgJPadUMMNAMEY DA TF5Ridrn.

data to be recorded or already recorded at the position of the defectin the
THaia 3iea ISPRCsEleetld the Sparepyear JOrdRfadiDlt dfiugein Ofdehlioa in

reproduce the record data recorded in this manner, it is necessary to 15
whicly the pdétminvef thefeefantan dge deta nedoThust e iepradudad, from

device recognizes the position of the defect in the data area on the basis

ther inequrdbr shaRfaRénohibhpaddptinctian cikarm e  Then, the
management information) read. by the readjng device and recognizes the ,

S S A e e A e A e T
thereby; to reproduce the regord data recorded in the data.area or the

R oS e R oS R Oy B3 Epmen

al@APPrARHale Fepradyeehe reaerddata IRCqried A2 196n may be stored

above-described information recording medium, and also it is possible to
ineceNe vasnisrhedeliisoveiachbys 2b therndesmation recordibggnedwiecord

Incidentally, in response to various aspects of the 12 February 2007 24
d atovésdaseiree thfermagofrevordinglefedumof theprdséat area on the
information recording medium. Namely, the record data to be
recorded or already recorded at the position of the defect in the data
area is evacuated to the spare area, for example. Thus, in order to
reproduce the record data recorded in this manner, it is necessary to
know the position of the defect in the data area. Thus, the
reproducing device recognizes the position of the defect in the data
area on the basis of the defect management information (i.e. the
effective defect management information) read by the reading device
and recognizes the position at which the record data is recorded away
from the defect, thereby to reproduce the record data recorded in the
data area or the evacuation data recorded in the spare area.
Consequently, it is possible to appropriately reproduce the
record data recorded on the above-described information recording
medium, and also it is possible to receive various benefits owned by
the information recording medium.

Incidentally, in response to various aspects of the
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invention, the reproducing apparatus of the present invention can also
take various aspects. In one aspect of the reproducing apparatus of the
present 5 invention, the flag area hag4 plurality of flag unit areas and
each of the plurality of flag unit areas is in the recorded condition or in the
unrecorded condition, and the selecting device selects the temporary
defect management area in which the effective defect management

information is recorded by judging in whigh condition.of the recorded 10
S OHR o LA BB et BHEDRSic Prordlly of Tegent
inYUh6AS IBhECFIRgRits aRaalatis POFSRI i e wltaqiye
1mdefect managemglr?t inforn%ag)n ?F’g)%cttlt\?ely eé%ily%§ E%‘g%%r%to%e B can
aldistingteon k¥osmatiqipudysh is recorded by appropriately combining 15

the two types of recording conditions of the recorded condition and the

unrecdrdesheorditi@et Thé aheve epjeci vitheg piggentdtventidnidas peesent

. achieved by a reproducing method of reproducing record data recorded
1ngie Bhlamfotiatida g ainmednlwsbitided falg tpatdate aseartdroach of

recoydin ,there'géhe recqrd data; (ii) a plurality of temporary defect
thﬂ@&g@ﬂﬂéﬁt

2 FoPRerh iRy roddrdihg #fsendedsen bR R the

wffSLTBIER WHER e cheleg manedament/or g defect ndhe ooy
ala area,; an IIIJ) a flagarea’tor recording herein “distinction information

d 498 AISHIGHIHING e RPRLARLAGIRSL RO HANAEE ML DL ARRdBMVRIGh N ment

defect management information that is effective Is recorded, from the
infbralift Rinerperyydiridsy 52 febivari2@hi c B manndemeftiiieaw dbeded

distinction information being recorded as a
condition and the unrecorded condition at least one of said plurality
of flag unit areas is.

According to this aspect, it is possible to obtain the effective
defect management information relatively easily by referring to the
distinction information which is recorded by appropriately combining
the two types of recording conditions of the recorded condition and
the unrecorded condition.

The above object of the present invention can be achieved by a
reproducing method of reproducing record data recorded on an
information recording medium provided with: (i) a data area for
recording therein the record data; (ii) a plurality of temporary defect
management areas for temporarily recording therein defect
management information which is a basis of defect management for a
defect in the data area; and (iii) a flag area for recording therein
distinction information for distinguishing a temporary defect
management area in which the defect management information that

is effective is recorded, from the plurality of temporary defect
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type of a combination pattern of an area set to be in a recorded condition
and an area left to be in an unrecorded condition according to a
predetermined rule, in the flag area, & reproducing method 5 provided
with: a selecting process of reading the distinction information and
selecting the temporary defect management area in which the effective
defect management information is recorded from the plurality of

wiEEpPENy dpfec mangaement aleas, a ading J pracgss of reading
effective defect managemen inlf%rmatlon rom eseﬁéct%&?gﬁ]]b? s4a

ty}RIe6t AR MAN 365 AN S e PEPONEING, PLOCRTS rSB”C}{ “%l”%@&ded

record data recorded in the data area on the basis of the read defect
condigigeMand IaraiatioNe ACGEOBENELLG e RRIQHED BaHIRYNA] Hording

present invention, as with the above-described reproducing apparatus of
tothe presbate tmimeahtion]dt isypddsibifl 4g apprapridielyregproducértpemethod

record data recorded on the information recording medium of the present
pIavedten (Wdbding itselaminaspmasy sndafisoaad pogsitikeeo digidipetion
. various benefits owned hy the information recoyding medium. Incidentally,

informatinn and selectipectarinmper a5s dedestmedasrderingrea in

ratus (@f the infoymation recording medium) of the present inventi
e B R R T A U R Brom

tHRSPERE MRt S ADy T N 20OV e RRIGELALIRG PresrItdavantion qing

can be achieved by a 25 first computer program for recording control to
prerisel afcaraputes thievideskiri viaeifeve-desstbeddenertiferapdiotFrom

of the present 12 February2007 26 invention (including its various
thaspetestmintaie pheaxgmdafect management area; and a reproducing
process of reproducing the record data recorded in the data area on
the basis of the read defect management information.

According to the reproducing method of the present invention,
as with the above-described reproducing apparatus of the present
invention, it is possible to appropriately reproduce the record data
recorded on the information recording medium of the present
invention (including its various aspects), and also it is possible to
receive various benefits owned by the information recording medium.

Incidentally, in response to various aspects of the
above-described reproducing apparatus (or the information recording
medium) of the present invention, the reproducing method of the
present invention can also take various aspects.

(Computer Program)
The above object of the present invention can be achieved by a

first computer program for recording control to control a computer

provided in the above-described recording apparatus of the present
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function as at least one of the first recording device and the second
recording device. According to the first computer program for recording
control 5 of the present invention, th@gnformation recording apparatus of
the present invention mentioned above may be realized relatively easily,
by reading and running the computer program from a recording medium,
such as a ROM, a CD-ROM, a DVD-ROM, a hard disk and so on, which

. Stores the computer program thereon, or by downloading 10 the computer
m[Yr%ﬁFé?r?to%fﬁé: %ﬁ\ﬂ@tei"ﬁﬁaw{%‘r‘ﬁ’mﬁﬁﬁ%ﬁ dégic@%]ﬁlﬁ rﬁﬁﬁinﬁ%ﬂputer

fdﬂ?cq%ﬂt%l'é/ 40 rl%%&%”%%é‘?o"tai&ﬂgSfi”‘rsﬁe%tesco‘éHl%ﬁ?%%‘éeb%ef%"“c’f’%%e econd
information recording meditm of the present inveRtion, the first computer
reqr&gﬁﬂ%qjélg%gr_esent invention can 15 also take various aspects. The

0

above object of the present invention can be achieved by a second

compuiee prag et tort lep fidsciionmaentot toregntiehafdd eemprdeng control

provided in the above-described reproducing apparatus of the present
ofiremtioe gimetutivipind ianiots eadpéetsh et makeetber @heoaymaeaiunstidhthe

as at least one of the selecting device, the reading device, and the )
PrepeadubRTY BEVd meRslenri iy ecBbhy beripakirpfograatsely easily,

reproduction cantrol of the present invention, the information reproducing, .
b3, A HREANE pFRRL AR, e HERIBHEH REGE HRy BE Foaflzdf 98 ting

oSS P AR SRR SRR

o, HAK ZAQ¢e37tHEK M PRIRR. YIS SRR FAMBHIBNPIRERvading
thereon, or by

the computer program to the computer via the communication device

and running it.

Incidentally, in response to various aspects of the
above-described information recording medium of the present
invention, the first computer program of the present invention can
also take various aspects.

The above object of the present invention can be achieved by a
second computer program for reproduction control to control a
computer provided in the above-described reproducing apparatus of
the present invention (including its various aspects) to make the
computer function as at least one of the selecting device, the reading
device, and the reproducing device.

According to the second computer program for reproduction
control of the present invention, the information reproducing
apparatus of the present invention mentioned above may be realized

relatively easily, by reading and running the computer program from

a recording medium, such as a ROM, a CD-ROM, a DVD-ROM, a hard
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downloading the computer program to the computer via the
communication device and running it. Incidentally, in response to various
aspects of the 5 above-described inffmation recording medium of the
present invention, the second computer program of the present invention
can also take various aspects. The above object of the present invention
can be also achieved by a first computer program product for record

aigRneling, 19 compuier.feadable medu for angibly embogving s o, 1,
program 8finstruclions eXecttable Sy & EoRputer Proditat for the ¥

dAPRYSaasRbongLrecaulind APty s afdle presgnt INKGMiBNLEPciyding the

various aspects), the program making the computer function as at least

coditth R Hithedirsddecatlingrieiigeiand the 15 second recording
device. The above object of the present invention can be also achieved

by a sbrvantkndmijyfer prograespoachect féprepradimtion casprettis a of the

computer- readable medium for tangibly embodying a program of
ahipzeidtepsibrecutationsyat ko putsosbvidedisidhemo of the present
. above-me%i(oned reproducing apparatus of the, piﬁsent invention

InFRAtARY PAAGRCIGSL R K ST RFQRT ARGt IR RERTSREA TSR SAn

alggl%ggteogglportlon gf th%s:selectlng device, the reading device and the

reproducing aevieé: /B(?ccording to the first or second computer program

produghyf LRohe BNRINWE BhIEPTBE PRI IRCJNR! BeCAIdWA chieved

device, the second recording device, the selecting device, the reading
bydexicdiand leolmepiitany 290z PEhepepdatiiicifgeyisselitheqieseht in a

invention mentioned above may

computer-readable medium for tangibly embodying a program of
instructions executable by a computer provided for the
above-mentioned recording apparatus of the present invention
(including various aspects), the program making the computer
function as at least one portion of the first recording device and the
second recording device.

The above object of the present invention can be also achieved
by a second computer program product for reproduction control in a
computer-readable medium for tangibly embodying a program of
instructions executable by a computer provided for the
above-mentioned reproducing apparatus of the present invention
(including various aspects), the program making the computer
function as at least one portion of the selecting device, the reading
device and the reproducing device.

According to the first or second computer program product of

the invention, at least one portion of the first recording device, the

second recording device, the selecting device, the reading device and
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be embodied relatively easily, by reading and running the first or second 12 February 2007

computer program product from a record medium, such as a ROM, a
CD-ROM, a DVD-ROM, a hard disk &8l so on, which stores 5 the
computer program thereon, or by downloading the first or second
computer program product to the computer via the communication device
and running it. More specifically, the first or second computer program

roduct may be made of ¢ uter readahle codes (or computer,readable
tie FeREB G R e e S5 HI SRS R P REPSIASHRROSE e
he fir raj icg, t ond.recqQrdi Vi ' .
e g e e W SR, S SRR firot or
sdBekiding s pritel Sigaah die pRare AbRekef Ahediesenhity BRHON a8 s a
achieved by a 15 data structure provided with: a data area for recording
Rbdicin reétdrR Qiska;sa PR OMemposary désdctamdnagement hiehsdosres
temporarily recording therein defect management information which is a
thsasierapadricPrestyanidiatern, dufdey id emendaadina thad b stagrasegond
for recording therein distinction information for 20 distinguishing a

CHBHRSDHyRISBER HaRAGEMERt r 2 (HRR WiET dBiact RfarfagR it ication

informatiorathrat is effective is rig[orded from theﬂplur gjtg ohtreggporary

device, an unning . 1t. ore specifically Y ‘second
derect managemen]t ageas, the gistinction m#orm fon"DEINg fecordéd 58%

cJa)%Pglﬂfe% %%QFMOBP@&@E@ % 2) BLehSRIdDPE U GEFIh AN YD dess

an aréea left to bé in an 25 unrecorded condition according to a
(oRredeteriyeed-c4lg alblthedlagn aieds 1 2d-abilar t BOGo AP AEEPTEIRE E9on as

the data structure including a control signal of
at least one portion of the first recording device, the second recording
device, the selecting device, the reading device and the reproducing
device.

(Data Structure Including Control Signal)

The above object of the present invention can be achieved by a
data structure provided with: a data area for recording therein record
data; a plurality of temporary defect management areas for
temporarily recording therein defect management information which
is a basis of defect management for a defect in the data area; and a
flag area for recording therein distinction information for
distinguishing a temporary defect management area in which the
defect management information that is effective is recorded, from the
plurality of temporary defect management areas, the distinction
information being recorded as a type of a combination pattern of an
area set to be in a recorded condition and an area left to be in an

unrecorded condition according to a predetermined rule, in the flag

area.
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the present invention, as in the case of the above-described information
recording medium of the present invention, it is possible to search for the
defect management information (the g#fect list) 5 efficiently. Namely, it is
possible to receive various benefits owned by the information recording
medium. Incidentally, in response to various aspects of the
above-described information recording medium of the present LJ

inventipn, the data,structure includin control signal of the present 10
veniaae R SR £de RO O TR 2 e RN oskmal of

tHEalRSehinIs HyeRiphwilla be forgkleagy appgient lomyihsJelawingined
detailed description with reference to preferred embodiments of the
infyenticiorhesceatt iy eesiingios e the acsemparying shawingspossible
briefly described below. 15 As explained above, according to the
tainfemratiorfoecbhdindefeetiumaofaige mresenindoentimtionis(phevidederithtist)
the data area;_the temporary defect management areas; and the flag
effiete il - Nrmebibriinisrereib e ke diereli Be frrditsopenefits owned
combination pattern in the flag area, Therefore, it is possible to search for

b¥hEhea %%ﬁgm%ﬁﬁ)ﬁ%{ﬁbﬁ%fﬁciently and use it. According to

the regordin ratus of the present invention, it is provided with: th

first reic%%%ggr%%e%?gé; and thgesg c%%%j]e reggrdir%aale(\)/ﬂ:“pé. A%:(S:B(%év‘lﬁsg to the the
aE@@%@@EdPﬂJQBd ehiRe RISERIY '@@d@i‘lﬁnﬁ's RIevidasd wig: ”ﬂﬁé‘rsbxesent

recording process; and the 25 second recording process. Therefore, it is
inpesstitamio hepdeprasehn ceaotdithel teliord datarmiiiol thipmidrotation present

recording medium of the 12 February2007 30 present invention.
inAegudrdingcnt el sepkatecirar ipparasps ot the

The nature, utility, and further features of this invention will
be more clearly apparent from the following detailed description with
reference to preferred embodiments of the invention when read in
conjunction with the accompanying drawings briefly described below.

As explained above, according to the information recording
medium of the present invention, it is provided with: the data area;
the temporary defect management areas; and the flag area. The
distinction information is recorded as the type of the combination
pattern in the flag area. Therefore, it is possible to search for the
defect management information efficiently and use 1t.

According to the recording apparatus of the present invention,
it is provided with: the first recording device; and the second
recording device. According to the recording method of the present
invention, it is provided with: the first recording process; and the

second recording process. Therefore, it is possible to appropriately

record the record data onto the information recording medium of the
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present invention, it is provided with: the selecting device; the reading 12 February 2007

device; and the reproducing device. According to the recording method of
the present invention, it is provided wath: the 5 selecting process; the
reading process; and the reproducing process. Therefore, it is possible to
appropriately read and reproduce the record data from the information
recording medium of the present invention. U 10 Brief Description of

Drawings FIG. 1 is an explanatory diagram showing an embodiment of gn
DRSO B8 AEGHITY DS plEonERURTIGAREI &P RTARLS of the
a ' owyin e defect n .o
P 3G e SRS LS REIPHARE Hevico: the
reWNING QBE 8XAMIR Oftd cdefeplilint i ihe eﬁ@@wmentwﬁ@)ﬁﬁgn to the
explanatory diagram showing one example of the record content of a
reterpdorayyletdeidnafiadempnt esea indbeneivhodimeéntp20FHda.d 8ish: the
explanatory diagram showing one example of the record content of a

seflaopiorary tfess mbmageadhngrpadsere; endothaerepErd Wingrprocess.
explanatory diagram showing another embodiment of the information

Tlﬂéé@.fdm@ n%@d}ﬁrrpé’lsﬂé’b?e. eneRRIAREHHYFRS aflitdle ¥ sRFREgGe the
reﬁﬁggig‘giﬁﬁﬁg)ﬁgggéﬁg’gﬁnﬁ&%35%%2%%%9@%%%9&% SpuERe Y e nt

invention.

Brief Description of Drawings

FIG. 1 is an explanatory diagram showing an embodiment of
an information recording medium of the present invention;

FIG. 2 is an explanatory diagram showing the content of
defect management information in the embodiment;

FIG. 3 is an explanatory diagram showing one example of a
defect list in the embodiment;

FIG. 4 is an explanatory diagram showing one example of the
record content of a temporary defect management area in the
embodiment;

FIG. 5 is an explanatory diagram showing one example of the
record content of a temporary defect management area in the
embodiment;

FIG. 6 1is an explanatory diagram showing another
embodiment of the information recording medium of the present
invention;

FIG. 7 is an explanatory diagram schematically showing a
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FIG. 8A to FIG. 8D are schematic diagrams showing a recording 12 February 2007
condition of the flag area in the embodiment; FIG. 9 is a block diagram

showing a recording / reproducing 5 &pparatus which is an embodiment

of a recording apparatus and a reproducing apparatus of the present

invention; FIG. 10 is a block diagram showing a disc drive of the

recording / reproducing apparatus in the embodiment; FIG. 11 is a block

lagram showing.a backend of the recordi 0 / reproducing apparatus
d%%h%?ﬁ% &fl?ngﬁta Fﬁé.g B %aalﬁogﬁ%gr?g?%o@ﬁﬁ %E’ initial setting
operatigiof recorging / rgproduycin 4S | di ;-
G, TG fomckort hauing s sabton Guel pie AIE A ihing o

rEENaLTA 8 alRl B nFagieeNharez of the fReossikbdilrdapoducing
apparatus in the embodiment; FIG. 14 is a flowchart showing a record

operatitditGor heslikeldio the deagrding 4lepradigcimgrappadais ihtbproducing

embodiment; FIG. 15 is a flowchart showing the record operation of the
ankdcatmaraddaieisifornatbrdmeateebrd gssanibmmneppaiatugcand a

area on the recording / reproducing apparatus in the embodiment; FIG. 16

reRLOANGERE BRI & it B PEESEthE HRESRHHYY reproducing

appar in the embodjment; and FIG. 17 is a flowchart showing.a
romrod L 5ion WeTRidh CDE (AT (S oAy apf AL feof the

rRTREHP Ve g PG ERE D PP 1 v¢ BEshMedeRrfArNing Out the

Invention Embodiments of the present invention will be explained with
FIG. 11 is a block diagram showing a backend of the recording

/ reproducing apparatus in the embodiment;

FIG. 12 is a flowchart showing an initial setting operation of
the recording / reproducing apparatus in the embodiment;

FIG. 13 is a flowchart showing a section operation of the
in-use temporary defect management area of the recording /
reproducing apparatus in the embodiment;

FIG. 14 is a flowchart showing a record operation or the like of
the recording / reproducing apparatus in the embodiment;

FIG. 15 is a flowchart showing the record operation of the
defect management information and a record operation into the flag
area on the recording / reproducing apparatus in the embodiment;

FIG. 16 is a flowchart showing the finalizing of the recording /
reproducing apparatus in the embodiment; and

FIG. 17 is a flowchart showing a reproduction operation of the

recording / reproducing apparatus in the embodiment.
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reference to the drawings hereinafter. In the embodiments below, the
information recording medium of the present invention is applied 5 to a
write-once-type optical disc, and the BZording apparatus and the
reproducing apparatus of the present invention are applied to a recording
/ reproducing apparatus for the write-once-type optical disc. U
(Embodiment of Information Recording Medium) 10 Firstly, the recording

str re of.the write-once e optical disc.in the embodiment of the
B%‘?’éj;ig?}({aﬁvgﬁio(\gagﬁﬁlfﬁ% %g?n%aﬁoﬁnngﬁg%g{é recorded on the optical

disc witl,ie saplRNeE: BiGrle $RYE MRe; IRAROAFIRG SHYAUE %ﬁg«‘ginad with

write-once-type recording medium which is the embodiment o
rafiesantdnyention. dbalndiestalbrdhedéfeside i Rike biabhelinnents below,

circumferential side of a write-once-type optical disc 100, and the right
theidindé Frca tids thecouden gimedisnentifitdidepoktrmnopticat nlis0 108, dgplied

As shown in FIG. 1, there is a lead-in area 101 on the most inner
toccumHEEes diye vrRticadding surdddwsitreopdinaanpreeaipe and the

T B R R R e o
f 0 - d .
N

disad-out area 103, the 25 control information for controlling the recording
and reading of information or data with respect to the optical disc 100 and
(Ehebbd hekraryR 0870 33 masadR ewiid ey ivididhufer) managing the same

are recorded. The lead-in area 101 is provided with a definite defect

manadbmetiyatdee recording structure of the write-once type optical
disc in the embodiment of the present invention and the information
and data recorded on the optical disc will be explained. FIG. 1
shows the recording structure of the write-once-type recording
medium which is the embodiment of the present invention.
Incidentally, the left side of FIG. 1 is the inner circumferential side of
a write-once-type optical disc 100, and the right side of F1G. 1 is the
outer circumferential side of the optical disc 100.

As shown in FIG. 1, there is a lead-in area 101 on the most
inner circumferential side on a recording surface of the
write-once-type optical disc 100, and there are a temporary defect
management area 104, a spare area 109, a user data area 108, a
spare area 110, a temporary defect management area 105, and a
lead-out area 103, placed toward the outer circumferential side.

In both the lead-in area 101 and the lead-out area 103, the
control information for controlling the recording and reading of

information or data with respect to the optical disc 100 and the

12 February 2007
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106. The lead-out area 103 is also provided with a definite defect 12 February 2007

management area 107. In both the defect management areas 106 5 and

107, defect management information3B820 (refer to FIG. 2) is to be

recorded. Particularly in the embodiment, a flag area 111 is disposed in

the lead-in area 101. The flag area 111 is an area for recording therein

the distinction information for distinguishing in which of the 10 temporary

defect manaig ninent areas 194 and 105 the }l ctlve defect manageg‘nentrhe
e

?OI’ ation |(s)rrl&:%rdoe% it mﬁlCﬁ%]Tntﬁ Sfec

mporary aqerect ot

1th?11?19§%%“%@%§ 13%@{&19Etoéf1%}1“&%1@&11@&"%@?8%%%{3%% ment area

management information 120" is the defect management information 120

1der indigfingzalrewestireanditon ©f e ontiead tHeel 16100 dndieniaby defect
the flag area 111 will be described in detail later (refer to FIG. 7).

m eientatp tiratteere dboddindantb tid fiblgeadafe it mdispgeaternf iatbas 106
lead-in area 101. However, not to limited to this, the embodiment may be

anGrdiiictafeticFPmanE sRposRiP IS PO D SFaP BERELG. 2)is to be

management area 104 (105) or in the lead-out area 103 or in other areas,
Tefs ple. It may be constructed such that the position or the like of

such %,fla ar a 111.s |ﬁéj|cate%b the |nfor t|on reco API; n sgit 43
information- ?[5 AgelcrbedTater of il"le m%otm i racorde ]Ieggse H
thder 484 Ar the likg.¢?p Intprie g6 Q@Eaaa“ﬁf’ilﬁ’és 4he reeer dfgﬁt%e%'d‘i'amg

as image data, audio data, and contents data, is recorded. The spare
thaess 1th Eabisidaiyc2 064 1240h0R aid i ¥0 a6 eliergaivkieedidint échast the

for evacuating thereto the record data from a defect in the user data area

tenpBoNarpedgfect management areas 104 and 105 the effective defect
management information 120 is recorded (i.e. which of the temporary
defect management areas 104 and 105 is in use). The "effective
defect management information 120" is the defect management
information 120 for indicating a newest condition of the optical disc
100. Incidentally, the flag area 111 will be described in detail later
(refer to FIG. 7).

Incidentally, in the embodiment, the flag area 111 is disposed
in the lead-in area 101. However, not to limited to this, the
embodiment may be constructed such that it is disposed in the
temporary defect management area 104 (105) or in the lead-out area
103 or in other areas, for example. It may be constructed such that
the position or the like of such a flag area 111 is indicated by the
information recorded in setting information 121 described later or
the information recorded in the lead-in area 101 or the like.

Into the user data area 108, the record data, such as image

data, audio data, and contents data, is recorded. The spare areas
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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 (which is 5
hereinafter referred to as the "evacudiibn data"”, as occasion demands) is
alternatively recorded into the spare area 109 or 110. Into the both the
temporary defect management areas 104 and 105, the defect
management information 120 is recorded temporarily. Incidentally, the

165Teglnangoement ormation 120 salse recorded, 1. nta e delnie 1 or,
efe(l?t managemer?t areas ](%3 andC % .Ib%fferences%etweenut e ggﬁnl e

tHERCL SRANageDarbMeas dOR/A0 T And 1§ EMRRIBLY ARIGCH 08.  Namely,

management areas 104/105 will be described later. Next, the defect
whenaderents infdefedipinl 2hamikbe dyplaineda ThEsdeleetrvenaddneatio be
information 120 is used for the 15 defect management performed by a
ramxﬁdiwhg)kre\dmdyngea@pdwalt@tzme(rpfmitdcme)@yhﬁqdeé@o’rd‘{yﬁd}ﬁch 1s
reproducing apparatus 200 performs the defect management when )
hegetrdifigthens g déea dHio teopiRERERREI0D odihRn repfodesigion
the record. data from the gptical disc 1Q0. In the embodiment, defe
A A EAENS R AL WA SRR OTEER S a5 110
scratche sts, ondeterigrati h r 0
opticaIFI ﬁs%q}!b%snt éhrgéérggjé%%iis%r%%o%%%s gv%%éq}%%&{%g%togfé%%% Q[ﬁeand

16Tt e aWkat the SaTeIMe the fyAsALTR date isresasdad dte difprarily.

spare area 109 or 110. Moreover, the following operations are 25 also

Insdemet] asth patt 64 ¢hertefectsnasag emenmart tperb@0rio©hlso recorded
recognizing the position of the defect when the record data recorded 12
intelrhard oot a8 afent moen dgeaend 2084s rkPfoduded04nd dMifferences

operation of reading . the record data to be originally recorded or already,
betwsemq hsnalefinite defect management areas 106/107 and the

temporary defect management areas 104/105 will be described later.

Next, the defect management information 120 will be
explained. The defect management information 120 is used for the
defect management performed by a recording / reproducing
apparatus 200 (refer to FIG. 9). The recording / reproducing
apparatus 200 performs the defect management when recording the
record data onto the optical disc 100 or when reproducing the record
data from the optical disc 100. In the embodiment, the defect
management is mainly as follows. When there is a defect, such as
scratches, dusts, or deterioration, on the user data area 108 on the
optical disc 100, the record data is recorded away from the position of
the defect, and at the same time, the evacuation data is recorded into
the spare area 109 or 110. Moreover, the following operations are
also performed as a part of the defect management: an operation of

recognizing the position of the defect when the record data recorded
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position of the defect from the spare area 109 or 110. In order to perform 12 February2007

such a defect management, the recording / reproducing 5 apparatus 200

needs to recognize the position of theglefect 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 the defect. LJ

FIG. 2 shows the content of the defect management 10 information 120.
; shown in F{G. Zf thelst%[in informﬁ%ion(g,Zl nd a defect list 12 ared.
nchidedah %ae Gefé&ma J meRt ABATAtSH zﬁpﬁ%eg&ﬁfﬁél ol reading

inf ign ingl : t the r ;
R S (o B R o A R e e the

pARCH Bt 617898 Hefpuiar shareiee i@ Anh PBErinermatiolasr to
shown in FIG. 2. FIG. 3 shows the content of the defect list 122. As shown

panfdifa. Zwrhthe dbédetlistml 22 atherseare, readorded ar dildgess feproducing
indicating the position of a defect in the user data area 108 (which is 20

arHers iR r30fe rrep theaton reess edidys " p et ddtrast the idditegingn the
the recording position in the spare area 109 or 110 of the evacuation data

USGhiGR I narsifatidtdefertdl® olgdes b s gad anrmeeEY Ufepmarion 120 is

IR e 3R L BRI KRR o0 1o
re%%%ﬁggﬁ%%t%sﬁﬂﬁgﬁ%%f?%éﬁg gt irrrll ;r:\zgi?r:i%tt "csatnlﬁi . plezrform ed

not omiydor tize usksdata grea 1Qheake eticghdiscdbdidiut alshEehent
information 120. As shown in FIG. 2, the setting information 121
and a defect list 122 are included in the defect management
information 120.

The setting iformation 121 includes: a start address of the
user data area 108; an end address of the user data area 108; the size
of the inner spare area 109; the size of the outer spare area 110; and
other information, as shown in FIG. 2.

FIG. 3 shows the content of the defect list 122. As shown in
FIG. 3, on the defect list 122, there are recorded an address for
indicating the position of a defect in the user data area 108 (which is
hereinafter referred to as a "defect address"), an address for
indicating the recording position in the spare area 109 or 110 of the
evacuation data (which is hereinafter referred to as a '"spare
address™); and other information. When there are a plurality of
defects in the user data area 108, a plurality of defect addresses and

spare addresses corresponding to the defects are included in the

defect list 122.
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of the recording surfaces of the optical disc 100. Next, an aspect of the
recording of the defect management 5 information 120 will be explained.
The temporary defect management &teas 104/105 on the optical disc 100
and the definite defect management areas 106/107 are areas for
recording therein the defect management information 120. However, The
temporary defect management areas 104/105 and the definite defect 10

management areas 106/107 differ in their locations, sizes, and rpose
oo IEREES. Mhe Ahet BRI RECHE o PUIBRREE) not

orPRPY5E U SXQEIPIE, OF e LPARONINA NG, ARIESta RN BE R also for all

information 120 is recorded in the temporary defect 15 management area

oflfHe0r dQr di g tefYiFayY Befeet opeRgaNdant areas 104 and 105 are
areas for recording therein the defect management information 120

tempobeity uratih the ppttabflish d 0o udingizet t ke diefect management
management information 120 is necessary for the defect management.

infpampdience b2Bbsuridk ahg thespkidos & 20 dbefectentprdifarant defect
each optical disc, so that it is necessary to record.and maintain the defect .

MABAZEIRASHt ARG ARAb DA 4D oD saﬁ&ailﬁig?e.smﬂﬁ &aﬁﬁﬁﬂé?ﬁ%?lmte
stage before the finalizing, t fect managemept.information 120 is .

A R A ALk T 67 SR BT R Y STRAt, heBeip the

d&H195 ﬂfh&@&%‘iﬂ%@l@%f@?&%i%ﬁ%h intheproRedineny, 8 mporary
shown in FIG. 4, itis 12 February2007 37 preferable that the defect

d éfenagementigéeration d2dhis retodfad swican@peetedly @sfhsitadantbfect
into the temporary defect

management areas 106/107 differ in their locations, sizes, and

purposes for use. Hereinafter, their differences will be specifically

explained.

FIG. 4 shows one example of the condition that the defect
management information 120 is recorded in the temporary defect
management area 104 or 105. The temporary defect management
areas 104 and 105 are areas for recording therein the defect
management information 120 temporarily until the optical disc 100 is
finalized. The defect management information 120 is necessary for
the defect management. 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 defect management information 120 on each
optical disc. In the example, at a stage before the finalizing, the
defect management information 120 is recorded and maintained in
the temporary defect management area 104 or 105 on the optical disc

100.

Moreover, in the embodiment, as shown in FIG. 4, it is

12 February 2007
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management area 104 or 105 (Incidentally, FIG. 4 shows the four defect
management information 120 in total because the repetitive or 5
redundant recording of the defect masragement information 120 is
performed twice). This makes it possible to surely record and reproduce
the defect management information 120. Even if the recording of the
defect management information 120 is not performed twice, for example,

PYEFEBIE B Hetb AHEGeRBAE BB R CAPLRA e TAGcimdafo=dod
RS 5 berdls HEGCMERT FRGTHENGH
AR 150 oy 56 urdone QAR Bk I e CRL Ry dofoct

m@HBRIRdhdugiearelaiagied optqrheiaring isC 290 bawasiwietks four

first recording and the second recording (i.e., additional or sequential or
d gfests miphregeoming), itifodafadci¢ar UR6tshisatetk biechupentthe rzguaridive or
recording. On the basis of this detection, the defect list 122 LJ is updated.
redmad and gegeeridn 2 s ihrlalede eierdesgenaenboméon inidnontid20 is
120 including the updated defect list 122 is 20 additionally recorded (i.e.
PeFhaER 8 cdFinEs the diboranlefectimBnagirent areToMorrresr fhand

(Sl disc 00 i g wrieonce o recordng medum. sohal ks, or ope

IMpPOSS 0 “overwrlte the update management ntormation

re%gIt'a‘i’né%st{ﬂ%d&E%EWMEE&HEEQEOIH}%Q%%QnTﬂ{?1i§%1%'?:%f'8nmed

FIG. 4, the updated defect management information 120 is recorded In
tveRiiesfaltepinmexisting wafechmanagemenidafymationsl2ft 18 possible to

February2007 38 Therefore, the above-described "effective defect
appaoggeatedy inferooation A3@' inrercdseindithies thefdefectmanagement
in?oirggiggntIZO and the evacuation data.

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 onto the optical disc 100 between the
first recording and the second recording (i.e., additional or sequential
or postscript recording), the defect (or dusts) is detected upon the
second recording. On the basis of this detection, the defect list 122
is updated. When the defect list 122 is updated, the defect
management information 120 including the updated defect list 122 is
additionally recorded (i.e. written once) into the temporary defect
management area 104 or 105. The optical disc 100 is a
write-once-type recording medium, so that it is impossible to
overwrite the updated defect management information 120 on the
existing defect management information 120. Thus, as shown in

FIG. 4, the updated defect management information 120 is recorded

in series after the existing defect management information 120.

12 February 2007
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information 120 additionally written at the second time. In order to realize
such repeated and serial recording of the 5 defect management
information 120, the temporary defecB8management areas 104 and 105
are larger than the definite defect management areas 106 and 107.
Moreover, the defect management information 120 is preferably recorded
in series (sequentially) into the temporary defect 10 management area

04 or 105 as, shown in Fl_%g. ith espegit to, the te rary defect
Tﬁmegr?gag?ﬁen?}é?ea %2‘6? ,Cf%/}i/ls)ep(;’eferg %Cttgvgeteﬁrg%g he FECoR ﬁén ent

in2656 1 10R detast managament sjosmation: J20 padyance RAdEU A ent

in the embodiment, when the defect management 15 information 120is

indpeaiadi dhthe@maaiaiy sefectviacaaemenh areacioilveniah the defect
management information 120 is to be recorded is changed, the distinction

informaticr dethédlag alese 1444l isplsatenbated. danelyréeoedamplef ithe
the free space of the temporary defect management area 104 runs out

defieqthe meraaE oM ahagefermiatannatid2 020 isheibséemparaecordiefect
into the temporary defect management area 105, the distincti

DARGAREIST oPiHfePflad Aredd1 -Q%mé&rﬁﬁr%%}tﬁ%&'ﬁmm defect

miﬂrgch{meati%r]}1 ?t théasag,ni% @%‘ic%t?s]oﬂﬂat the effective defect management
imformation 120 is recorded in the temporary defect 25 management area

1% el sy conal vdislegon sl 1o
pieferbishovnscondakampleroé heseqnditienatlg) thetdefBettemporary defect
management area 104 or 105 as shown in FIG. 4. With respect to
the temporary defect management area 104 or 105, it is preferable to
determine the recording order of the defect management information
120 in advance.

Particularly in the embodiment, when the defect management
information 120 is updated, if the temporary defect management
area into which the defect management information 120 is to be
recorded is changed, the distinction information of the flag area 111
is also updated. Namely, for example, if the free space of the
temporary defect management area 104 runs out and the defect
management information 120 1is subsequently recorded into the
temporary defect management area 105, the distinction information
of the flag area 111 is updated. Therefore, the distinction
information at this time indicates that the effective defect
management information 120 is recorded in the temporary defect

management area 105. The specific construction of the distinction

information will be described in detail later (refer to FIG. 7 or the

12 February 2007
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management information 120 is recorded in the definite defect
management area 106 or 107. The definite defect management 5 areas
106 and 107 are areas for recording #%erein 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,
1 kég_defect management 10 information 120 is recorded in the definite
efect management areas 106 and 107, and the recording situation is

continpe: SUDSERURNI, nlf e SXAMPIEr AR I ELG: BHbiS the defect

preferable that the defect management information 120 is recorded twice

meepeatedyny fedoraantiyinta te definitededect managemelydfardeel 0efect
or 107. 15 This makes it possible to surely record and reproduce the

mdafagemandgemeat ibfimatioh020. Bee idbEnéterdledeistnahanagement
performed twice, for example, once, or three times or more, itis | J

ansassibl®fo AgftopHiielrecord et EpFodase tHENBIdAeRIRageMerd e fect
S G A R AR RERARE Yoo s
. - t f .

SR N AN A TR RE A E BURRANSC o definite

d 886k Op 4183 d b WY £ ROV DS GRIMAFOIYPRIWEEE LA (or blank).

write-once-type optical disc 100 and a general rewritable optical disc. In
Wreler tcheealipe kel caigatibiity wathfargdnesd, repiigakefbyte danagement

February2007 40 optical disc, the write-once-type optical disc 100 needs
infpheattha B20-is aesartedspartharate find issledant ansm age spemé areas
loaéegﬁtainld()’?, and the recording situation is continued subsequently.

In the example, as shown in FIG. 5, it is preferable that the
defect management information 120 is recorded twice repeatedly or
redundantly into the definite defect management area 106 or 107.
This makes it possible to surely record and reproduce the defect
management information 120. Even if the recording is not
performed twice, for example, once, or three times or more, it is
possible to appropriately record and reproduce the defect
management information 120.

According to the optical disc 100 in the embodiment, the
temporary defect management area 104 is placed between the lead-in
area 101 and the spare area 109 and the temporary defect
management area 105 is placed between the spare area 110 and the
lead-out area 103, which allows the compatibility between the

write-once-type optical disc 100 and a general rewritable optical disc.

In order to realize the compatibility with a general rewritable-type

12 February 2007
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the lead-out area, and needs to maintain a basic recording structure,

such as the order, position, and size (area) of the areas. The optical 5 disc
100 maintains such a basic recordingi&tructure 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

og[ggment rea 0 s iclatively laras a5 Hdesbed dboje hare s, 1

e-once Q
no cnoice exien € size of ead-in area Iw IS Untavorabpie.

leHE GXRTPIG QWEYE"a5HEN Bndisddvaniage does NOROEM RECANSE and

the temporary defect management area 104 is placed out of the lead-in

thareaalddbub/aieavainithe éJvreraiy fefachnpahagameiioi@émt0dtisucture,
placed in 15 the user data area 108, the defect management information

sutdD alsatlregqrderries tfioon teoh thkimaatiore i) in¢lubedaineths. us@haatp tical
-area 108 which is an area in which record data is supposed to be o
dipgcdrdBdmsinsingnhesdishd aahagie thacers togtshiimrgiod drengle 1t 1s

record data, which is information having properties different 20 from thase

ProviHedo MBI RSB R ORAT T SR RRATRR e &F e 14 Aad 105,

xample, however, such a disadvantage does.not pcgur tfecause the
w R o e RN SRS RS, e oot

m @13k e ARG FRME (F4TUE 105 Hirt de{eal MANAISNE e 98 1 0Bt U b the

start address and end address of the user data area 108, and the each
teshaybagdeyesgsfiibe spaeareated9 andd 10 (or the swgldirelrudarge as

2007 41 of the user data area 108 and the spare areas 109 and 110, or
deheritke] arbivcludbe e the settidpinforinatsbei?l theheidefadt the lead-in
area 101, which is unfavorable. In this example, however, such a
disadvantage does not occur because the temporary defect
management area 104 is placed out of the lead-in area 101.
Moreover, if the temporary defect management area 104 is placed in
the user data area 108, the defect management information 120
having properties of control information is included in the user data
area 108 which is an area in which record data is supposed to be
recorded, causing the disadvantage that the control information and
the record data, which is information having properties different
from those of the control information, are mixed in the user data area
108. In this example, however, such a disadvantage does not occur
because the temporary defect management area 104 is placed out of
the user data area 108. The same is true for the defect management
area 105.

The start address and end address of the user data area 108,

and the each start address of the spare areas 109 and 110 (or the size

12 February 2007
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management information 120 (refer to FIG. 2). This setting information 12 February 2007

121 can be set by the recording / reproducing apparatus 5 200. Namely, it
is allowed to change the start addresgland end address of the user data
area 108 and the each size 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

O TP SIGU O A 118 (N2 AR P SOR°8) Snting TG el o the
1RIFS3 0L HBER O31R 62 1073 HAEKYAK (1 ARE, QUSRI CHMEREN il ot

side), and 1t is possible to place the temporary defect management area

m Q¢ bl sPacafd2epeiiding Q2 howrierset the sErGaddress ol Us¥tting

data area 108, 15 it is possible to reserve or ensure the relatively wider
inflarge sdizeal) 1 nponahedséech ynahagerent anea/ 160 ddibuzdme ipipveratus
for the temporary defect management area 105. U According to the
2@pticaNaiseelpo itha dictiivavadicte whangemidre apbastl Geldndsrorad end
laced in the lead-in area 101 20 and the lead-out area 103, respectively,

aqareAsREVEGHLSES ity et MfikAshcEEf Rl ARALe areas
0 and I itabl ical disc. N I al itabl
109 Ad dfloglef‘?ﬂ%g;%v%gt% e%gf’ﬁ;‘é%d%fﬁ s e s AL oerw“a%lﬂ‘jne 121.

&
optical disc hasa recor ect managemen ormation,

EG55A3A9189 Riasehindalh the i%aﬁ’éig‘c?g 18 @8%Q?A%Q%O%ér€@fgg5ﬁ%ﬁhty

optical disc 100 also has the definite defect management areas

witlly plassdbirahe deneiinklea}pd anddhdingadnvdaga 108 Herefore, it is

February2007 42 respectively. At this point, their recording structures
pasncldet o Thesefres i sapesbiblerteanthieclthwdcompatibility betwderhiheiser
data area 108 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
management areas 106 and 107 are placed in the lead-in area 101
and the lead-out area 103, respectively, which allows the
compatibility between the write-once-type optical disc 100 and a
general rewritable optical disc. Namely, a general rewritable
optical disc has areas to record the defect management information,
the areas being placed in both the lead-in area and the lead-out area.

The optical disc 100 also has the definite defect management areas

106 and 107 placed in the lead-in area 101 and the lead-out area 103,
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write-once-type optical disc 100 and a general rewritable-type optical
disc. 5 Incidentally, in the above-described embodiment, the case where
the information recording medium of ## present invention is applied to an
one-layer optical disc is taken as an example. The present invention,
however, is not limited to this example and can be applied to a
two-or-more-layer optical disc. FIG. 6 shows an 10 example of the case
Wherqcthelinfor attiot[hr.ecordig_lgC m(f ium of the resenttinve tionis . d
reasﬁ)p‘?féd‘fg a two? ayet 65tic?acf1 ISt. I 31ﬁrs¥elcéc§/]érlol%% t\S/’vC])['-'llzfyélrrcefp%tic:caﬂmCl e
THECHBPIN G ({bEBReT RIS RLEIG - (R 28 MR BIGRLI5EH0en the
there is a'lead-in area 151 on the most inner circumferential 'side, and

whiee ediasse Jpwiakd iReutenlindraupdaeantial sideita Mo ptical
defect management area 154, a spare area 159, a user data area 158, a

dmyzare area 160, a temporary defect management area 155, and a
lead-out area 153. A flag area U 161 is disposed in the lead-in area 151.

In a sdavrid tayierllas ilthésheptidarursdesorihet s heskimmearba the case
n the most inner 20 circumferential side,.and there are placed, toward, .
whErg DeCHR RGN 360 %gﬂaﬁpm%we%fe ﬁ%a’g&m%we ARveRFAON 18
a_spae,area 179, auser data area 178, a. spare area 180, a temporary
BRI g b N PSS AR AR Rl ERP B e

p FRRNARPARIHARININLNG 2R SO PR} R OPRE R FIRC AR B G be

6, an example of a'parallel track path is shown in which the récording
apifBeibntef the fwblayembdEaararyic4B idibe. sanrRias that ohthes an

second layer, but a form of an opposite track path may be adopted in

exvinchlie fadoediag einebiime dithelfifsrmation recording medium of the
present invention is applied to a two-layer optical disc. In a first
layer of a two-layer optical disc 150 in FIG. 6 (the upper side of FIG.
6), as in the optical disc 100, there is a lead-in area 151 on the most
inner circumferential side, and there are placed, toward the outer
circumferential side, a temporary defect management area 154, a
spare area 159, a user data area 158, a spare area 160, a temporary
defect management area 155, and a lead-out area 153. A flag area
161 is disposed in the lead-in area 151. In a second layer, as in the
optical disc 100, there is a lead-in area 171 on the most inner
circumferential side, and there are placed, toward the outer
circumferential side, a temporary defect management area 174, a
spare area 179, a user data area 178, a spare area 180, a temporary
defect management area 175, and a lead-out area 173.

Incidentally, in the explanation associated with the
two-or-more-layer optical dis¢ in FIG. 6, an example of a parallel

track path is shown in which the recording direction of the first layer

12 February 2007
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layer is opposite to that of the second layer. Next, with reference to FIG. 7
and FIGs. 8, the data structure 5 of the flag area will be explained in
detail. FIG. 7 shows the more detailet8data structure of the flag area 161
in the two-layer optical disc 150. FIG. 8A to FIG. 8D schematically show
one specific example of an aspect of the recording of the flag area 161
which U changes according to the in-use temporary defect management

. area. 10 As shqwn in.ElG. 7, there are three flag unit areas (162, 16
1R oY Aot 0 MR R AR Bt erack

an g area C ree a S

p £OTEIRRNGR 10 HiSp328 QAR AR QRN FIERY (TR CRIPG LR §FGHY first

cluster of the optical disc 100. It is possible to use not only the area for

latherbe G siusierdous alba b Brbiy aycaied beyiee flag unit area of 15 the
flag area 161. Then, according to the recording condition of the data in the

three Méeminiwatdase fieiseshemvioid\WBich aed dtliGe témpbrada @) siefacture

management areas 154, 155, 174, and 175 the effective defect
Ofrﬁmaglaﬁmwmiéﬁbﬁ explaiaedrdagdriaikly, Bli¢hetrbewagtlze more

o e A ol UGS i
SAFECER ST 8 KO S B SR i
o BRI WHCH 116 effectiverdeiact roapRraameRlr Tninformatign 12943 which

recorded. The "recorded condition" in the embodiment indicates such a 12
cHzahgaary2007dfdecondilien that fits aneplorenad dr foetflatuigaigantngdrea.

the pits may indicate the predetermined record data or does not have to

indicatksitshown in FIG. 7, there are three flag unit areas (162, 163,
and 164) in the flag area 161. Each size of the three flag unit areas
corresponds to the size of an area for an Error-Correcting Code (ECC)
cluster of the optical disc 100. It is possible to use not only the area
for the ECC cluster but also an arbitrary area as the flag unit area of
the flag area 161.

Then, according to the recording condition of the data in the
three flag unit areas, it is shown in which area of the temporary
defect management areas 154, 155, 174, and 175 the effective defect
management information 120 is recorded. Namely, all the three flag
unit areas show information corresponding to the above-described
distinction information. In the embodiment, according to whether
each is in the recorded condition or in the unrecorded condition, the
three flag unit areas 162, 163, and 164 show the temporary defect
management area in which the effective defect management

information 120 is recorded.

The "recorded condition" in the embodiment indicates such a
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On the other hand, the "unrecorded condition” indicates such a condition
that the pits are not formed in the flag unit area and that it 5 has a
recording layer corresponding to a mi#or-like flat surface. Incidentally, the
number of the flag unit areas is preferably smaller than the number of the
temporary defect management areas provided for the optical disc, only by
one. Namely, if there are "n" U temporary defect management areas

coB A U ATGR TS ol TR AL o G e BACh e may
oGRS TR il b SIS ADFLEANE U RO R inglcate it

management areas, the number o ag unit areas may be one. For
Ofxamele iRdre Rasl Ofthe orficab i@ ddl i hlFtbSinea dhesesiedadh a

temporary defect 15 management areas, the number of the flag unit areas
con ¢refenabha thiee rHs showm ot FoEme dexti it sefevencente k1Gn 8Ahat 1t

FIG. 8D, one specific example of the recording conditions of the flag unit
hageagaoxdisg et ot iroadiagndd. 20vAssholikeniaG sgatcsl

of the flag unit areas 162, 163, and 164 are jn the unrecorded conditign,

that intRGAflental ahbaenrheherna riRPdERe: Ma@éﬁ?e%ﬂﬁr@&%@&'a ly

ma fect%\ﬁeslt |2 %%e Nam I’E/h |nd|ciagest ctlve def%Ctent areas
SN gement Iinforma on iS recor%‘e’é)m e emporary Idei% o

piBRNRAETIGR HEDpote %5&1%@“8}011}'%5'9:1@5 'N%féqg Uit @]E R L 2dS "

in the recorded co on and the flag unit areas 163 and 164 are in the

tebfaHR N0t Abauiteeanded conditioprihativdicaieshiobpradapldisc (n:

the temporary defect management area 155 is effective (i.e. in-use).
integral number, n = 2), the number of the flag unit areas is

preferably "n-1". For example, in the case of the optical disc 100 in
FIG. 1, since there are two temporary defect management areas, the
number of the flag unit areas may be one. For example, in the case
of the opr:ical disc 150 in FIG. 6, since there are four temporary defect
management areas, the number of the flag unit areas is preferably
three, as shown in FIG. 7.

Next, with reference to FIG. 8A to FIG. 8D, one specific
example of the recording conditions of the flag unit areas 162, 163,
and 164 will be explained.

As shown in FIG. 8A, if all of the flag unit areas 162, 163, and
164 are in the unrecorded condition, that indicates, for example, the
temporary defect management area 154 is effective (i.e. in-use).
Namely, that indicates the effective defect management information
120 is recorded in the temporary defect management area 154.

As shown in FIG. 8B, if the flag unit area 162 is in the

recorded condition and the flag unit areas 163 and 164 are in the
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As shown in FIG. 8C, if the flag unit areas 162 and 163 are in the 12 February 2007

recorded condition and the flag unit area 164 is in the unrecorded 5
condition, that indicates, for example 4the temporary defect management
area 174 is effective (i.e. in-use). As shown in FIG. 8D, if all of the flag unit
areas 162, 163, and 164 are in the recorded condition, that indicates, for
example, the U temporary defect management area 175 is effective (i.e.

IR0 B0t POBlod LA S 188 (o 1089, Fogiporary
i BN STl PRTED (960G TRy dlest managemen

area inw ectlve fect management information 120 is

recorded. sHyka{ore. RI6 PeISIbie fhseducednip Ama leneh modineshiaire in

searching for the defect management information 120. As a result, it is
thpossible de dpeadiuid dnea rep tdc €izon apétaiora 1 &4as ithdhopinabdisaded
150 is a write-once-type, it is possible to write the distinction information,
coglatéembiridtion pt@inadethe forrecrdaplenditibe arté mpannerordedect
condition in the flag area, 161 by changing the flag unit areas in the

maKAgErIEE batGRohif % %%}Hfa 167, WhithSre assigned in advance
cccorng o e iy, of e erpoeny dofec maagement e p g

a
the aré4s in the recorded sondt on Ithg SGme information.

16£1UNQ e flag, Z?e‘dB&t&éﬁaﬁéﬁ@&iﬁﬁh%@?rﬂ?ﬁlﬁﬁ@gg'oﬁ?%@éﬁfﬁ%‘j the

above, it is possible to appropriately récord the distinction information as
tednkb FabruaBf280h 4R eeaiding Radiernrythvuireeerdingitbe Mistinefion

information again in another position.

Therefore, if, for example, a recording / reproducing apparatus
described later is used to reproduce the optical disc 150 (or 100), it is
possible to relatively easily search for the temporary defect
management area in which the effective defect management
information 120 is recorded. Therefore, it is possible to reduce a
time length required for searching for the defect management
information 120. As a result, it is possible to speed up the
reproduction operation.

Even if the optical disc 150 is a write-once-type, it is possible
to write the distinction information, as a combination pattern of the
recorded condition and the unrecorded condition in the flag area 161,
by changing the flag unit areas in the unrecorded condition in the
flag area 161, which are assigned in advance according to the number
of the temporary defect management areas, to the areas in the
recorded condition by writing some information. By setting the flag

unit areas to be in the recorded condition as described above, it 1s

possible to appropriately record the distinction information as a
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The association of the recording conditions of the flag unit areas 162,
163, and 164 with the in-use temporary defect 5 management area
indicated by these recording conditiod8 is not limited to what is shown in
FIG. 8. An arbitrary recording condition may be used if capable of
distinguishing the in-use temporary defect management area.
Incidentally, in FIG. 7 and FIGs. 8, the two-layer optical disc 10 150 is

used for the explanation,,but even in the case, of t ne-layer optical dis
R i A e G T G B s T

agiNase JeBRREANpdeigrs Mmanagement areas, itis possible to obtain the
same effect as that in the optical disc of the present invention. 15

(Examples:obhBeserglingr Reptadueinepidpnagakim Mexbribedsttrunwire kaunit

recording / reproducing apparatus in the embodiment of the present
arpaentid6 Will A6 8xplamdd. F6E. Iwidlshdbie therecsedirg vppredycindefect

apparatus 200, which is an embodiment of the present invention. The

mARDEARLIYEpREaaciHgIXAEpAalkYud hosds HEORIER&IRORIIHARM df not

R SR SR IR RS AR A B0EI5R Snaion
. : : od it o dice dr _

e SR SRR RE AR (RN R A8 SRS etoct

m3P%: i edig G dEye 300 records record data onto the optical disc 100 and
reads 12 February2007 47 the record data recorded on the optical disc

100. Assiveiitul HIGinl B TGe disoerdlivel 8RO 8, prheidedowlidiiex optical disc
150 is used for the explanation, but even in the case of the one-layer
optical disc 100, or other optical discs and various recording media
provided with two or more temporary defect management areas, it is
possible to obtain the same effect as that in the optical disc of the
present invention.

(Example of Recording / Reproducing Apparatus)

Next, the structure of a recording / reproducing apparatus in
the embodiment of the present invention will be explained. FIG. 9
shows the recording / reproducing apparatus 200, which i1s an
embodiment 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. 10 shows the inner structure of the disc drive 300. The

disc drive 300 records record data onto the optical disc 100 and reads
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spindle motor 351; an optical pickup 352; a Radio Frequency (RF)
amplifier 353; and a servo circuit 354. 5 The spindle motor 351 is a motor
for rotating the optical disc 100. The #ptical pickup 352 records the record
data or the like onto the recording surface of the optical disc 100 by
irradiating a light beam onto the recording surface and reads the record
data or the like 10 recorded on the recording surface by receiving

reflected Jight.of the i tt#])ea 2. The qptical pick 52 outputs a RF
B 6 AR R SR T T it

amplifie 353.9rPlifiex i, Riosignal auiRuediEomo e LRCRHRIEHURith: a
352 and outputs it to a CODEC. Moreover, the RF 15 amplifier 353
spheles, fieruihes RE; sipnalpaivebhiecdkesue3wy;signRb\iio, Fieghener (RF)
signal TE, and a focus error signal FE, and outputs them. The servo
awipdifies 4 534 sedaceennad circcitifoBédntrolling the operating of the

optical pickup 352 and the SS}I‘} dle motor 351 on 20 the basis of the track

error sigHasPEREHE rtOBRR kitha P taraftHertadins cbhersirtdsaldisc
1(g&.bshown in FIG. 10, the disc drive 300 is provided with: the CODEC 355;
uffer 356; an interface 357; and a light beam driving device 358. 25

2k p intertace S57; and a g beam driving .
error e B R Tt e . AR Sa B R AR, greo
tHENFdenaf ARPERding aueria£Upesan avse QuOask DRt datght

in recording so as to demodulate and decode the record data.
beam onto the recording surface and reads the record data or the like
recorded on the recording surface by receiving reflected light of the
light beam. The optical pickup 8352 outputs a RF signal
corresponding to the reflected light of the light beam.

The RF amplifier 353 amplifies the RF signal outputted from
the optical pickup 352 and outputs it to a CODEC. Moreover, the RF
amplifier 353 makes, from the RF signal, a wobble frequency signal
WPF, 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 operating 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. 10, 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 in reading; and a

12 February 2007



O

C

10

15

20

25

Specifically, the CODEC 355 demodulates and decodes the RF signal
outputted from the RF amplifier 353 in reading, performs an error 5
correction for the decoded RF signal4énd then outputs this to the buffer
356. Moreover, if the error correction is incapable or if the number of
error-corrected codes exceeds a certain standard value as a result of
performing the error correction for the decoded RF signal, I~ the CODEC

355.generates an error signal for indicating that, and 10 outputs. this
fup L A5 S ARk AR KRR S i AR o W record
d4P8 eHOr &UIRRHQN sodedta theyserartdata awaulsddemiine PUHEE 3%ata.

demodulates and decodes this data to have a code suited to the optical
Sebeitictelisticher JEIHIROEBHE dptical disedGmhdtiwiestphts HE signal
decoded record data to the 15 light beam driving device 358. The buffer
018501 adnBroorytdic RForsigrnfjenedddoid datadievapgrarifproiFhaen error
interface 357 is a circuit for controlling the input / Qutput or

coggRphiicAasntbetHieeadrd d%@ @awhkeﬂla&v@aﬁtw@&tﬁcﬁhﬁwo the
D R AR B 4 EC 3P e
d dat tput f t i :
m{FERE 43 B RS IR B eB Lo T e Lo BRI A0 s
rdSERIVES TNAIEFRIhIAtWIGHds 22 ipReERFhTRIR fifebackend 40RO denal,

disc drive 300, and outputs this data to the buffer 356. The interface 357

tHesgOINEC rafiiestdiderabasan 00 ¢t shmmbidfrondie biackerith40Gind
and outputs all or part of the defect list maintained in a generator 360 for
oufaneratibBefagrManbgemethefect detector 359. In recording, the

CODEC 355 appends the error correction code to the record data
outputted from the buffer 356, demodulates and decodes this data to
have a code suited to the optical characteristics or the like of the
optical disc 100, and then outputs the decoded record data to the
light beam driving device 358.

The buffer 356 is a memory circuit for 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, in reproducing, the
interface 357 responds a request command from the backend 400 and
outputs the record data outputted from the buffer 356 (i.e. the record
data read from the optical disc 100) to the backend 400. In
recording, the interface 357 receives the record data which 1s
inputted from the backend 400 to the disc drive 300, and outputs this

data to the buffer 356. The interface 357 responds a request
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Information (DMI generator 360) to the backend 400. At the time of 12 February 2007

recording, the light beam driving device 358 5 generates a light beam
driving signal corresponding to the re¢®drd data outputted from the
CODEC 355 and outputs this signal to the optical pickup 352. The optical
pickup 352 modulates a light beam on the basis of the light beam driving
signal and irradiates it onto the ~J recording surface of the optical disc

100. This gauses,the recording of record data ar,the like on t
oA C b Shaan a4 A R BRI G ity defect

11t Ah8t daled AeteQon 359t A4 e oML SRPEIRAN PR LB MefeGsement

detector 359 is a circuit for detecting a defect on the optical disc 100. The

IfetastdetectId RO ganeratrs B8deieeh thaldieckien digaa .for indicating
the presence or absence of a defect and outputs this signal. The defect
detectdt 38%déiones afdeéesrdinige tasidighthdresuit dirivérgralevice 358
correction of record data in reading LJ information (in verifying or
seBprsdEsng) e cBenme ckB iR thetttop e B REPAGSNEC dBable or greord

o L TR SRR PR e
' , the,C 35 he. ' indjcati
oA 0 8 B B

orsPROYURLES Ui Hefed ndaiestinnisisnaldalindicaling the pagaepsa Pbato the

defect when 25 receiving this error signal. The DMI generator 360 is a

redjtadificy ganeiatingforipdatingal2drebruaty 20DKiSeihssdefebt recording
management information 120 on the basis of the defect detection signal
ofocrpattd difadm et Hefdik eletnctbe3ss:otdk mgfevrface.

As shown in FIG. 10, the disc drive 300 is provided with: the
defect detector 359; and the DMI generator 360.

The defect detector 359 is a circuit for detecting a defect on
the optical disc 100. The defect detector 359 generates a defect
detection signal for indicating the presence or absence of a defect and
outputs this signal. The defect detector 359 detects a defect on the
basis of the result of the error correction of record data in reading
information (in verifying or reproducing). As described above, if the
error correction is incapable or if the number of error-corrected codes
exceeds the certain standard value as a result of performing the error
correction for the decoded RF signal, the CODEC 355 generates the
error signal for indicating that 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 signal.

The DMI generator 360 is a circuit for generating or updating
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management information 120 is rewritably stored into a memory circuit
placed in the DMI generator 360. The DMI generator 360 5 responds to a
request command from the backend 460 and outputs the defect
management information 120 to the backend 400 through the interface
357. As shown in FIG. 10, the disc drive 300 is equipped with a CPU 361.
The CPU 361 controls the disc drive 300 as a whole, and 10 controls the

exchapge of information among the eJements in the disc, drive 300
tl}feé@‘?i%&f ABOVER §HE EBU B ABELBR SRR b PaFEFafibrt gy detect

adiedaging peraionliheraca data audhe fefeet INAOEMERL, g poc

ormation responds 10 a control command or a

SRS SRS OMMEREL VAN BOMi 6. SR eaR190Q o 88 ISR YIS them ory

exchange of data between the disc drive 300 and the backend 400. FIG.
citdsioykathed nmiert3ieuVE of dir backensiet0. The IDMackend AREbiE 360
an apparatus for reproducing the record data read from the optical disc
rekidwith the disednnes 800 meveividgltttaretived I20catn duppliedridbmubputs
outside for the purpose to record it onto the optical disc 100, encodin
! rtglrough

thaidedestdmanmagameatsintorgietéanel Ak derihe Joacken bAie

400 is pr videéj ith: a drive controller 471; a video decoder 472; an
thé’u&?&ﬁ%@o‘ife Q\% a video encoder 474; an 25 audio encoder 475; a

eSS e SOOI SR ey i
CregagEn Propessin® 81a 6aCeHiRBOERESHIS O TIPS His0dNg 30 Hd1e, and
controls the exchange of information among the elements in the disc
drive 300 described above. The CPU 361 also controls the record
operation and the reading operation of the record data and the defect
management information 120. The CPU 361 responds to a control
command or a request commend transmitted from the backend 400
and controls the exchange of data between the disc drive 300 and the
backend 400.

FIG. 11 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 for the purpose to record it onto the
optical disc 100, 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.
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backend 400 and the disc drive 300 cooperate and perform an operation
of reading the record data from the optical disc 100 and 5 reproducing it
and an operation of receiving the recprd data from the outside and
recording it onto the optical disc 100. The drive controller 471 realizes the
cooperation of the backend 400 and the disc drive 300 by controlling the
reading processing and recording processing of the disc drive 300.
Specifigally, the drive coniroller 0.471 Qu'?;ul o the dgrc rive

0 .
equed i TERGS BEOON a1+ dbSH I At Rl P Uk R cia dime
pfRILG LS S ARG e dsiset ManaRe AN IRITAISOEEO The

omt generator nd so on. The drive controller 471 also

b£AERE thednnpt @andheutp of e vecudlataoherdetechn@npeemenh an

information 120, 15 and other various information. The video decoder 472
opch theraudiardadider 43 awe:cirduiiatinrftecndihe the tocdrdldsta iftichnd

is read from the optical disc 100 L by the disc drive 300 and which is
regupsliedi trectighintieadriop evmtioie pfi Te carid oo idreimg eoe dedata daemothe

be reproducible with_ 20 a display, a speaker, or the like. The vide .
owsidReraih HRSEARBidbreBARr 5B6 ap® Eifdht 435Fedifing a%}?&eodme

CoE o LLCRAM ek B K BRhA A o CoRRaRg by ad. the

diwg\ﬁ@%i%'aﬁ %gpa%ﬁgﬁfggg}%%&G}gétfﬁl@pé%%ggsﬁﬁ %ﬂdmording

met od or the lik em to thedisc drive 300 through the
prdive sotrier gl didcrabivansde0’ S 4eiRBrINICHIg taeisustephtroller

controller 476 controls: the drive controller 471; the video decoder 472;
4Thecngiontiecodehd dBsandthe: 300 request commands about reading,
recording, outputting the record data from the buffer 356, outputting
the defect management information 120 from the DMI generator 360,
and so on. The drive controller 471 also controls the input and
output of the record data, the defect management information 120,
and other various information.

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,

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.
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defect management device 477, to thereby reproduce the record data in
cooperation with these devices. In recording, the system 5 controller 476
controls: the drive controller 471; the §#deo encoder 474; the audio
encoder 475; and the defect management device 477, to thereby record
the record data in cooperation with these devices. In reproducing and
recording, the system controller 476 controls the disc drive 300 (e.g.
controls the generatjion anglrérans ission of 10 yarioys request . . .
commuRdEs T P on B TESEORb S QB SE e THETRIRR e BiRalrive
| Zfﬁ BRI RIRS 15 SPPREROA B SRl R0 ¢h
Bgch:%égl 40%. hqérlgé%?f%%%gement %ev%g 477 has t ere%n 2 ©

d ETEBRORY a BIFGILSEH A8 wi Bengtion) @breRs Mg A Ferli@dntibateebpardata
of 15 the defect management information 120 made or updated by the

irDMbgeeretatrB66vitthetdise elrivde 806: sThe dafectenandoegentldevicpstem
477 performs the defect management with the system controller 476. L'

cavdx Batnitiah seatirig okseratien dfithe wookdilderrabideudieg wisteargamsoder

200 will be explained, FIG. 12 shows an_ 20 initial setting operation of the

474c dhma uidproncerry abparatnd sbe defechmaage rpidderige 477, to
tus 20 f the initjal .setti bet hen th ical
R DG RTAEE S hoie Sashararims it ThchE dBiftes. In

D).
1
n scdrive an

re{)ﬁrggghggf%isiﬁﬁoi%%%P&&Il rqquced, g NIAl SRHING ISRWSESTINY IO the

r the 25 recording or reprdducing of the record data and
dissluges varinp osessngrolt afibe fraeessiith thaminitiplzaten 9168 of

optical 12 February 2007 53 disc 100, the generation of the defect
vanr&oagemqub@sﬁowmh@maﬂd@,, tthe trecsptissionbi thespafase signal, or the
ligsn?v%ggigglrg?ir‘r?eatclgggr%(htgrtz%1 in order to realize the cooperation
of the disc drive 300 and the backend 400.

The defect management device 477 has therein a memory
circuit and has a function of receiving and maintaining all or part of
the defect management information 120 made or updated by the DML
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. 12 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 disc drive 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 initialization of the optical
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backend 400, or the like will be explained below. The processing is
performed mainly under the control of the CPU 361 of the disc drive 5
300. As shown in FIG. 12, when the ajatical disc 100 is inserted or loaded
into the disc drive 300, the CPU 361 of the disc drive 300 judges whether
or not the optical disc 100 is an unrecorded disc, i.e., 0 a blank disc (step
S11). 10 If the optical disc 100 is a blank disc (the step 511: YES), the

CP 1 initializes the .optical disc 100 (step S12). In this |nitjalizing, the
dlﬁﬁﬂﬁ§§ne‘i’%f’org§§'§ HRHeR:E %@d‘i?&f’ﬁ%%ﬁéﬁ%ﬁ%‘fdﬁr?&ﬁ&h pn 120,
t ecifically, it obtains, the start address. apd end, addr 0
tf TR R P, RSO SR AR RS T ehe
bAdKeharace! Bhe Az ing1PBd ASHAARE AR BRING THP2YEE A e is
Moreover, it generates the defect list 122. The defect list 122 generated
patfiisdinderhasrdyyanlewtiihe, toiairedvidoheyCBlleds Nafmgy, thec drive
defect address is not recorded in it, nor is the specific spare address. A
3Pkead, identification 20 information, or the like are only recorded. The
generated defect management information 120 is stored into and
maintaifedhq ¥He DM endraiol Be. theprbicabdise il f#nsminsarted or

R e R S B B LSRR 0915 o
BRI S RS L AR
a pfammkatiesc1&d sfoethin the DMI generator 360 twice repeatedly or

If the optical disc 100 is a blank disc (the step S11: YES), the
CPU 361 initializes the optical disc 100 (step S12). In this
initializing, the DMI generator 360 generates the defect management
information 120 (step S13). Specifically, it obtains the start address
and end address of the user data area 108 and the sizes of the spare
areas 109 and 110, which are set in the initializing, and generates
the setting information 121. Moreover, 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 head, identification
information, or the like are only recorded. The generated defect
management information 120 is stored into and maintained in the
DMI 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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redundantly into the temporary defect management area 104 or 105 on
the optical disc 100 (step S15). In this case, it is preferable to 5 specify the
temporary defect management area sdwhich the defect management
information 120 is recorded first in advance, by default. On the other
hand, if the optical disc 100 is not a blank disc (the step 511: NO), the
CPU 361 judges whether or not the optical L~ disc 100 is already

5540 T L e men

recordiny forma op can pe reproduce

inRAGUSHY RDBALALHR PR DROSAIE WEIRNGYPS AP S Redly or

reproducing apparatus for a general optical disc of a reproduce only type.

rddisbsaitlle 1@ teceraizempeinanodpes dhementicab dishi0risaalieadyr 105
finalized by referring to the control 15 information recorded in the lead-in

orardael 6 ctiedie: 11 6 GuegalSilso 10015 thidiralimgdiyelytpesfepable to
516: NO), the CPU 361 selects the in-use temporary defect management
spaedy thostemperatap P \masy sk sadtaaratdm s dfeet defect

management area 104 or 105 in which the effective defect 20
ABAEEERSEH IFAHRAGIR2BA0 i%m%&sﬁérﬁ&%&rviﬁ%@mo’amﬁ?m
at the time, of selecting the ,in- temporary defec nagement areain .-
the S et TR S5 ooy G A1 S iS D et R dise

(tHefetpagagemryy. aga inphichdhe; sliedivedrientnarademetl optical

information 120 is 25 recorded, by reférring to the flag area 111. Such an
dieeeratioisvilr bedie $ohlbd di datiaibladrelefeTloeH{nall3)idg is processing

February2007 55 Moreover, if a plurality of defect management
fonfarmatigink?@ iersaulteg o tedermporhat ddfecoptanabelimniléd@acan be
relpordégilggg by a reproducing apparatus for a general rewritable-type
optical disc and a reproducing apparatus for a general optical disc of
a reproduce only type. It is possible to recognize whether or not the
optical disc 100 is already finalized by referring to the control
information recorded in the lead-in area 101 or the like.

If the optical disc 100 is not finalized yet (the step S16: NO),
the CPU 361 selects the in-use temporary defect management area
104 or 105 (step S17). Namely, it selects the temporary defect
management area 104 or 105 in which the effective defect
management information 120 is included.

Particularly in the embodiment, at the time of selecting the
in-use temporary defect management area in the step S17, the CPU
361 efficiently detects and selects the temporary defect management
area in which the effective defect mdnagement information 120 1s

recorded, by referring to the flag area 111. Such an operation will

be described in detail later (refer to FIG. 13).
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selected in the step S17 (refer to FIG. 4), the CPU 361 selects and reads
the effective defect management information 120 among them 5 (step
S18). Namely, at a stage before the figalizing, the defect management
information 120 is recorded in the temporary defect management area
104 or 105 whenever it is updated. The plurality of defect management
information 120 is arranged in series in the updated order. Therefore, the

defect management information 10 d at th dis the. tive .
defecMRIRagEmer AR bWintF#gffz‘fﬁ?}B?a'?;%%fé%ﬂﬁé% Geakion 120

=220 10541 CRY 0% SSiess o 1A i el mangement o

1
Information pféce atthe“en er to spe ect management

selferaption 20 skeplacer atdhereps orthednstdefachansdemanlcts and

information 120), the embodiment adopts the following method. Namely,
reiidberhaseffyberecadifsalityhod defeotheanagdnantitionmbAOral20ragethe m

already U recorded sequentially in a row in the temporary defect
(stegndtbBient Nesndlys art105 shieendtiviois rédmrdénhbmitg, stdre defect

address of the 20 temporary defect management area 104 or 105 to the
mapd gaEess onfermadipnvief e mecerded tanthentempasargtdstoct

120 i ded, i daqrblank. T .
m EBREE BTG 0 bt B 365 i R B e Fimpo g FORGERLity
oﬂ‘%ﬁeﬁ%@%”ﬁ%ﬁhﬁg Qﬂt"%&f’énﬁtéﬂ'&‘ﬂ fi?ﬁ the gﬁ'{ﬁggﬁﬁ LBEL L3 the

n fr ed or blan

detects a positl om which an unrecor condition starts and
updabedaskyard thertepiRaay, defest ManagemeAhaean Sliebiiesya0iiion

56 104 or 105 from the position. This is how to specify the last defect
plaerdgantdrd iefot matidre 12(FeBii thi sdy fecof methogk it sogossfiolem ation in
the temporary defect management area 104 or 105. The CPU 361
selects and reads the defect management information placed at the
end.

In order to specify the defect management information 120
placed at the end (or the last defect management information 120),
the embodiment adopts the following method. Namely, in the case
where a plurality of defect management information 120 are already
recorded sequentially in a row in the temporary defect management
area 104 or 105, information 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 an unrecorded or blank condition

starts and scans backward the temporary defect management area
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to easily specify the last or latest defect management information 120 (i.e.
the effective defect management information 120) without 5 using a
pointer or the like. The CPU 361 storgg the read effective defect
management information 120 into the DMI generator 360 and transmits
this information to the backend 400 (step S19). The effective defect J
management information 120 is stored into the defect management 10

device 477 of the hackend 400. On the other hand, if the gptical djsc 10
1G4 5% 4Otk PEstRy fﬁﬂ#feas(?ﬂavgtéa 8RB° E@ﬁﬁqlaéb efect

361 reads the. defect mana entnfo tion 120 from,the definjte .
mg(%g menq; 1n ornila 10 %‘;ﬂg {H‘P‘ss%’ c,eacl)ndngrgtthgcfj 1L 1 fgsmble

management area r 107°(step ransmits this

tolNEQUPRIQ) IR {he RRckendiAQQ (BleRs32d)ribe deler! MansgeMatbrmation

information 120 1s stored into the defect management device 477 of the

1 dmdiand Q0 oAfedesasibslabo v atha glatech h anfgameticafardGition thout
120 is generated, or is selectively read from the temporary defect 20

usTag aypoBritearea 104 d1ld@5, or is read from the definite defect
mana&ement area 106 or 107. Then, it is stored into the DMI generator

360 oflthe disRdridb3ostare s thaetand elfedi deftgemaagement
e ST Becknd 400, I completes U retelon 0%, h
oINS, PSRN AT Sl MO e
m EAGEORE I Hifpfoken k501 A B flOWEDALH SARYIRE SUESaBtORRARI M ent

selecting. Incidentally, for
device 477 of the backend 400.

On the other hand, if the optical disc 100 is not a blank disc
but is already finalized (the step S16: YES), the CPU 361 reads the
defect management information 120 from the definite defect
management area 106 or 107 (step S20), and transmits this
information to the backend 400 (step S21). The defect management
information 120 is stored into the defect management device 477 of
the backend 400.

As described above, the defect management information 120 is
generated, or is selectively read from the temporary defect
management area 104 or 105, or is read from the definite defect
management area 106 or 107. Then, it is stored into the DMI
generator 360 of the disc drive 300 and is stored into the defect
management device 477 of the backend 400. This completes the
preparation for the defect management and ends the initial setting.

Next, the detail of the operation of "selecting the in-use

temporary defect management area" in the step S17 in FIG. 12 will
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convenience of explanation, the two-layer optical disc 150 shown in FIG.
6 will be used for the explanation in place of the optical disc 100. 5 In
addition, on the assumption that the agsociation of the distinction
information of the flag area 161 with the in-use temporary defect
management area indicated by the distinction information is the same as
shown in FIG. 8, the explanation below will go on. As shown in FIG. 13,

the CPU 361 reads the flag area 161 0 the optical disc 150 and refers
beo GRPlalB n&a@dﬁﬁoﬂ?g%we hagPQi t atéhs (i 01 G Pinbladahart

in the flag area 161 (step S171), Then.itis judged by the operation of the
BT e PR i bre S TESTCHR the ARy, for

cPPEHIAMN (er Shdh AR R 1 Stife S Jbaidhe ﬁqgc"“iiﬁérgﬂ&ﬁ% in

is in the 15 unrecorded condition (the step $172: Yes), that means the flag

FHka6 Y1l lshews e fiecatingxgdaditioioshinp indel 6f §he Uigreiglalide 100.
temporary defect management area 154 is selected by the CPU 361 as U

Intheedidibsente mp dleeryacisfent piamaddraé rithar e ¢steia B076).fOh ¢hdisthaction
_ hand, if it is judged that the flag unit area 162 is 20 not in the unrecorded
indommrdaqhotiep s gy etheld k iwjldgdhewHttHee obaiap@ragyg defect

unit area 163 is in the unrecorded condition, (step $174). As a result, if it
A BT ﬂ‘%eﬂad%%%?& 1 §i§gﬁ*t shiretinged BHeRels the

s 4E0 24 h Yv@ﬁ)ihhi‘@?agftﬁag fa'%? 0.4 t1205n1§%18*&9‘§45 g seggrding

condition shown'in . 8 eretrore, the temporary defect management

s 8 o e A e ) o
tHudgetl tadtdhecflagunihdrea ks iso the recording conditions of the flag
unit areas (refer to FIG. 7) included in the flag area 161 (step S171).

Then, it is judged by the operation of the CPU 361 whether or
not the flag unit area 162 is in the unrecorded condition (step S172).

As a result, if it is judged that the flag unit area 162 is in the
unrecorded condition (the step S172: Yes), that means the flag area
161 shows the recording condition shown in FIG. 8A. Therefore, the
temporary defect management area 154 is selected by the CPU 361 as
the in-use temporary defect management area (step S173).

On the other hand, if it is judged that the flag unit area 162 is
not in the unrecorded condition (the step S172: No), then, it is judged
whether or not the flag unit area 163 is in the unrecorded condition
(step S174).

As a result, if it is judged that the flag unit area 163 is in the
unrecorded condition (the step S174: Yes), that means the flag area

161 shows the recording condition shown in FIG. 8B. Therefore, the

temporary defect management area 155 is selected by the CPU 361 as
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not in the unrecorded condition (the step 5174: No), then, it is judged
whether or not the flag unit area 164 is in the unrecorded condition 5
(step S176). As a result, if it is judgedshat the flag unit area 164 is in the
unrecorded condition (the step 5176: Yes), that means the flag area 161
shows the recording condition shown in FIG. SC. Therefore, the
temporary defect management area 174 is selected by the CPU 361 as

g Wad ST OGN e R S DL B (R M
i i ATA] flag: 61pn :
o B L R TR R KRR A

ndNP N EaTes, RPESHENR: areéh éSsiepeistient byodd the £ RY d6dsed

the in-use temporary defect management area (step S178). Therefore, it
wlsephssible weetheh frghennt usecteMBardey i defet marnagariedt esealition

relatively easily and efficiently by referring to the flag area 161. Namely,
(St@pv%ﬂ:ﬁ@ﬁally, it is necessary to 20 access all the temporary defect

management areas and search for the in-use tempora%defect

manadenfereatd; Hotbigadeeddbat thedlagmihrreandiintsimithe

i for it th \ ibed ab tit
u%%%é‘f?%e‘?é?é‘%ﬁ@%&% R LR ek A et 155 1Rk area
1é?pgﬁgwél%e%aﬁmgg@d}{ﬂd@%‘fofﬁ%ﬁﬂfmefﬁf@!ﬂ@Tfsr@xanmsrefore, the

Particularly, since the area 161 is included in the lead-in 12

teePHaRL AR fe 20 AeA ASdmunenitoptidaldisg &6 i ieatke, RU 361 as
possible to select the in-use temporary defect management area as one
theoitionsd emporary defect management area (step S177).

On the other hand, if it 1s judged that the flag unit area 164 1s
not in the unrecorded condition (the step S176: No), that means the
flag area 161 shows the recording condition shown in FIG. 8D.
Therefore, the temporary defect management area 175 is selected by
the CPU 361 as the in-use temporary defect management area (step
S178).

Therefore, it 1s possible to search for the in-use temporary
defect management area relatively easily and efficiéntly by referring
to the flag area 161. Namely, conventionally, it is necessary to
access all the temporary defect management areas and search for the
in-use temporary defect management area, thoroughly. However,
according to this embodiment, it is unnecessary to search for it
thoroughly, as described above, so that it is possible to speed up the
initial operation in loading the disc (or the reproduction operation
and the record operation), for example.

Particularly, since the flag area 161 is included in the lead-in
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initial operation. Therefore, after that, it is possible to perform the normal
reproduction or record operation without paying attention to 5 the
selection of the temporary defect magagement area. Next, a record
operation of the recording / reproducing apparatus 200 will be explained.
FIG. 14 mainly shows a record operation of the recording / reproducing
apparatus 200. The recording / reproducing apparatus 200 performs a

ti f10 ing th d data into.th dat
T, B AT B S TGO IR ol Rt SRR irt APTRTChlS Fhcrelect
iforms t | il ' d
e R e e e vy the

inREQILPREAION AnAryRAEs H1edelect gk 132 Ln3Be 1t & herfsrm the

verifying. The record operation is realized by the cooperation of the CPU

n&ah of thepdisd rtie 300 arddhd sistenttontolith S76 phthadatkendion to
400. As shown in FIG. 14, after judging whether or not an instruction of
thienabling omreg dHechegnhevecyrd efatet fromnthee 2egyitisaibdisc 100 is
given (steps S31 and S32), when a user inputs an instruction of starting to.
record{\@ﬁé'b s83:1¢ee)diheneEskiiy /ofepbaudiRgdsiakts 26producing

T L L
o 100 Bl s peaeaey gt S 1
rd @SRkl FRvae: 69 fata i@ periosrieenedelRerd operation of
management on the basis of the information.

recording the record data into the user data area 108 on the optical
disc 100. The recording / reproducing apparatus 200 performs the
record operation while performing the defect management. The
recording / reproducing apparatus 200 performs verifying during the
record operation and updates the defect list 122 on the basis of the
verifying. The record operation is realized by the cooperation of the
CPU 361 of the disc drive 300 and the system controller 376 of the
backend 400.

As shown in FIG. 14, after judging whether or not an
instruction of finalizing or reproducing the record data from the
optical disc 100 is given (steps S31 and S32), when a user inputs an
instruction of starting to record (step S33: YES), the recording /
reproducing apparatus 200 responds to this and records the record
data (step S34). The record data is recorded into each
predetermined block. The recording / reproducing apparatus 200

refers to the defect management information stored in the defect

management device 477 of the backend 400 and records the record
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The recording / reproducing apparatus 200 performs verifying at each
time of the one block recording or at each time of ending a 5 series of
writing sequences (step S35), and upiates 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 disc

drive 30Q. Specijfically, when it is 10 recognized, as a result of the .
A e RO BN b 10 05 PR PR <o Ysea Pasisedthe
in%g%n%tdmgrgisc drive 300 records the record data that fails to be recorded
into the spare area 109 or 110 (step S37). Then, the CPU 361 estimates

that theris @cdetBigicin adiasd ittiEchghe racrs atppe sERASeHdPiBeing

recorded, and 15 records the defect address for indicating the place and
atthea dortéapondirg s pare dolirek srentor the gefectilfst 42R (sapeSEBeidmg a

operation of making the defect address and the spare address will be
sedeeerilsdd Wrdbiag |ase wemse shel sisave IR8Lribvadicpddeto Hes ahefect

with respect to. 20 a series block of the record data to be recorded this

managerms BRoinjeEI ffacmp ) 281 98 die thabitiatdd titegesult of the
inf tion 1 i di d ly i

Vg N A LhE af Lol R dp U8 ARG dReP AR g 120

wi ;ﬁtg A0 B8&a ‘ﬁet‘#ée&%m@@?ﬂﬁﬁ‘&%é nformnatien- 120t I eRried Pt he

e In-use temporary defect management area, but if there is no free
D MPRCE:(98 HHYE£08G2 5paded idibe iarise tguwporagpdeferdalldy- ey it is

2007 61 management area, it is recorded into another temporary defect
revegaienierd aracsvdddiiorh énvbat fyase, itisgirdfecabbe that theta fails to
be record (step S36: YES), the CPU 361 of the dise drive 300 records
the record data that fails to be recorded into the spare area 109 or
110 (step S37). 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
corresponding spare address onto the defect list 122 (step S38). The
operation of making the defect address and the spare address will be
described in detail later.

When the above-described steps S34 to S38 end with respect to
a series block of the record data to be recorded this time (step S39:
Yes), the CPU 361 records the updated defect management
information 120 twice repeatedly or redundantly into the temporary
defect management area 104 or 105 on the optical disc 100 (step S40).
Here, the defect management information 120 is recorded into

the in-use temporary defect management area, but if there is no free

space (or unrecorded space) in the in-use temporary defect
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flag unit areas of the flag area 111 are updated at the same time (i.e. at
least one of them is/are changed to be in the recorded condition). 5 Such
a record operation will be described igidetail later (refer to FIG. 15).
Incidentally, the defect management information 120 recorded in the
temporary defect management area 104 or 105 is the defect L
management information 120 stored in the DMI generator 360. 10 Then,
the recordrggeration is completed. Next, the detail of the additional or

MANAEGHRAYr Rt Eeript rbtofdirties e s st e rderrRetAamalatect

area 104 or 105 in the step $40 in FIG, 14 will be explained.wit
AT R s, G S oA Rt SRaGID PO SaBtIgofhat e
ﬂ%ﬁ%&ﬁ'ﬁ&%&%@%@%&%ﬁ%ﬁ"ﬂPE&]@ GpleetdaeRp9R 08 Ame timg (i.e.

ormation 120 into the temporary defect management area 104 or 105.

atAle 8ROV 61Ghbon fisthsdt éhiudged hy the eperadoperbide CRbhiion).
whether or not there is any free space in the temporary defect

Swehnagemend aperbtdoor %GH ihto dersicin traldefabs 20 hatagdmeder to FIG.
information 120 is about to be recorded (step 5401). Namely, it is judged
134hether or not there is any free space for further recording therein the

defect management informatjon 120 in such an_ area that is indicated by
the fAPAIER T ta113; ?%iﬁsgﬁgmwagsnegmba dRAP b ERTATIed

in 5% 223 S “'tél%ffé*?c‘% gfﬂggé"%eé‘éngéﬁé jé*xdeqf%‘it@@ei%' 2" e dofect

space (the'step S401: Yes ect management information 1
m ERELERY 400 7% Facatiied intodhe rEenthninise BMPorapmdsietty 360.

management area (step S404).
Then, the record operation is completed.

Next, the detail of the additional or sequential or postscript
recording into the temporary defect management area 104 or 105 in
the step S40 in FIG. 14 will be explained with reference to FIG. 15.
FIG. 15 is a flowchart showing the additional or sequential or
postscript recording of the defect management information 120 into
the temporary defect management area 104 or 105.

As shown in FIG. 15, firstly, it is judged by the operation of
the CPU 361 whether or not there is any free space in the temporary
defect management area 104 or 105 into which the defect
management information 120 is about to be recorded (step S401).
Namely, it is judged whether or not there is any free space for further
recording therein the defect management information 120 in such an
area that is indicated by the flag area 111 (or 161) to be the in-use
temporary defect management area.

As a result of the judgment, if it is judged that there is a free

space (the step S401: Yes), the defect management information 120 is
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On the other hand, if it is judged that there is not any free space (the step
S401: No), the defect management information 120 is 5 recorded into the
temporary defect management area tggbe used next (step S402). For
example, in the case of the optical disc 100 (refer to FIG. 1), if the
temporary defect management area 104 is in use and has no free space
to record the defect management information 120, the temporary defect

man(iggment a:&z 105 is selglcted to be the 10 tempor?ﬁigédaect ¢

TGHARAGE MECak o BETRBE R XD 25 tHe Rt WaigefiteAp anagemen
informatio {s recorded into the temporary defect management area

aﬁeo%.{%‘?tee‘?rr%%@%& in the case of the optical disc 150 (refer to FIG. 6), if

the terpRprany dRfReL MaNRgeTel defulfbis (RASRRBINFS MR8y free
space to record the defect management 15 information 120, any one o

sphaeotfitretennenddedii)mehaghsfent arens dom.chtdi wfud dition 120 is
selected to be the temporary defect management area to be used next.
rd neithadallyt ehihie tepompoy adefels fivet agenagr mentta beaute b aexs edapext

be determined_ in advance, or may be selected by the CPU 361 at th
(stifrie DAME LS t@02@§@%2H6%ﬁ|@.fﬁm @PU%&%%&PQ@&@ to

ta. ded int fl 111 (16 403). N ly,
F e Es RPGFAT ACBHGInER SO RRIGRE S hETog U Ardheios and
3 958 DIGNIAE {800 S PR Ak AR RS FGRTIRIR R 120

recorded condition. For 25 example, it is assumed that on the optical disc

tHeGdheperargraly felefesh MPNASRTBART aiea 13655 iR uselaatd dheslaiacithe

management 12 February2007 63 information 120 is recorded into the
tdamppetary deffotimanagemeent mresrdaStio thes tiseel by die, oparhtidreofle fect

the step S402. In this case,
management information 120 is recorded into the temporary defect
management area 105. Alternatively, in the case of the optical disc
150 (refer to FIG. 6), if the temporary defect management area 154 is
in use and has no free space to record the defect management
information 120, any one of the other temporary defect management
areas 155, 174, and 175 is selected to be the temporary defect
management area to be used next. Incidentally, the temporary
defect management area to be used next may be determined in
advance, or may be selected by the CPU 361 at the time point of the
step S402, for example.

The CPU 361 further allows the data to be recorded into the
flag area 111 (161) (step S408). Namely, it allows at least one of the
recording conditions of the flag unit areas which are provided for the
flag area 111 (161), to be changed into the recorded condition. For

example, it 1s assumed that on the optical disc 150, the temporary

defect management area 154 is in use, and the defect management
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the data is recorded so that the flag unit area 162 of the flag area 161 is
in the recorded condition. 5 By this, if the in-use temporary defect
management area has to be changegBduring the record operation, it is
possible to realize the flag area 111 (161) having the distinction
information which reflects the change. Incidentally, if the flag unit area
162 or the like is set to be in 10 the recorded condition, the pits may be

in:)ﬁr%rgnggti%% clg&% bl¥: Vérég(izggdar ”irr"i‘{X dc%ta %g%lnlaé?/%g)\_[g\gﬁg?gctpe Sauré%g[%leﬁent

ermined recor a. For exampie, | € constructe

arlf® 188 YRt area: 5,56 1018k DS derAidseiernditon Y 52cording #RE case,

backup data of an important file. 15 Next, the finalizing operation of the

thie I EinDs/ veasededng ehRarHesPOD willbe epladRd ke Maghors 161
the finalizing operation of the recording / reproducing apparatus 200. For

1s Gh ebteanpiepwded tedseronputs an instruction for finalizing (the step
S31in FIG. 14: YES), as shown in FIG. 16, the recording / 20
reprodéitiappdrahss Dovsentrme aratrclspaeh Mas agemap area has

finalized yet (step S51: NO) and finalizes the optical disc t 2).
topiRg aRER rfi,l,lmea dﬁﬁaofrr%&%ﬂ{ﬁﬁﬂ@%ﬁ%@é%@%ﬁ%ﬁ?&éﬁé the

defect manag t information 120 twice r tadl '
T SR O R AT s

thJeOQl{é'i’?Qe$53)- The recording of the defect management information 120
may be performed once, or three times 12 February2007 64 or more.

Inciderviaiinche-dejest npaduesnant inforeaatie baot kechideddnséieto be in
definite defect management area 106 or 107 is the
the recorded condition, the pits may be formed, not only by writing
arbitrary data but also by writing the predetermined record data.
For example, it may be constructed such that the flag unit area is set
to be in the recorded condition by recording the backup data of an
important file.

Next, the finalizing operation of the recording / reproducing
apparatus 200 will be explained. FIG. 16 shows the finalizing
operation of the recording / reproducing apparatus 200. For
example, when the user inputs an instruction for finalizing (the step
$31 in FIG. 14: YES), as shown in FIG. 16, 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
S852). During finalizing, the recording / reproducing apparatus 200
records the defect management information 120 twice repeatedly or
redundantly into the definite defect management area 106 or 107 on

the optical disc 100 (step S53). The recording of the defect

management information 120 may be performed once, or three times
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defect management information 120 stored in the DMI generator 360. 12 February 2007

Then, the finalizing operation is completed. 5 Next, a reproduction
operation of the recording / reproducgag apparatus 200 will be explained.
FIG. 17 shows a reproduction operation of the recording / reproducing
apparatus 200. When the user inputs an instruction of starting to U
reproduce (the step S32 in FIG. 14: YES), as shown in FIG. 17, the 10

recording / teproducing appayratus 200 confirms that the optigal disc 100 is
Ornﬁaﬁankm%ﬁ%ﬂéﬁ’sf .eNéﬁa%ﬁ& BRBAREL o o AL on 120
re%;e%cl:: é’ﬁdﬂéﬂ %*1%“8%%9%%%%%%%8 a1 fhe.aptical dise 109 giep, 31782? is the
e récording / reproducing appare{ﬁjs reproducesathe record data

derbile e g he AsfsFhANAY9 26 18R 408 Ragie DA tbedefathr 360.

management information 120 stored in the defect management device

THe, afiiberhiackend #09.cAa Hoschihed midveedccording to the recording /
reproducing apparatus 200, it records the defect management information

120 iNezxiie termoradudéieont nperagementfatbe 104 @rdi®E onreproducing
optical 20 disc 100 before finalizing the optical disc 100, and it records the,
appAgsatanageniEitlinksrneaRhf medinto efrfitesBemss mdivageosastion

area 106 or. 107 on the gptical disc 100 when finalizing the optical disc

PR RS SHECH S M (L L5 W PR B IAOLE yer, the
recording rodyging ratus. 200 reads th t man t
informatioﬁ?%ogrrétr%?he%%%r%po% yuggfeg?g mgxﬁ%%glrgg{?t%rgaa? 1@%@% g to

re®Rda% 0PtIGH disco 0@ M ith resgctild ReRRIArY200K o Gl AN PRUCRY, the

disc 100 which is already finalized, the recording / reproducing apparatus
red00dbagy theplei@¢acinanagement if@0atnfirms that the optical disc
100 is not a blank disc (the step S71: NO), and reproduces the record
data recorded in the user data area 108 on the optical disc 100 (step
S72). The recording / reproducing apparatus 200 reproduces the
record data while performing the defect management on the basis of
the defect management information 120 stored in the defect
management device 477 of the backend 400.

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

management area 104 or 105 on the optical disc 100. With respect
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120 from the definite defect management area 106 or 107 on the optical 12 February2007

disc 100. This makes it possible to realize the recording or 5 reproducing
of the record data while performing thés appropriate defect management
with respect to both the optical disc 100 which is not finalized yet and the
optical disc 100 which is already finalized. Particularly, by providing flag
area 111 (161), itis possible to select the in-use temporary defect

nag ment afro rallt ofte rar defect mana
g T R S O e e

aress 1 ) releat vely Easity ah

re 98@{23}’11 %z'%ﬁﬁ’rétt'ﬁs%é't?ln?a@sr%ﬂ@ Eﬁ‘&f@gﬁ‘fﬁ‘é%g téﬂ@@ﬁ%ﬁﬁ@non

information 120" relatively easily and efficiently. This makes it possible to

126d¢e6A PheceRsgilpadietdee GiPAh3etaldhe tineof1omling thediss the
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defect management information 120 is recorded into the definite defect

repapdyeieht elrebha 08e6p107 datthevoptikal Besdavw inthd nammpgopriate
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only for the purpose o xplalnlng chnical ideas thereof. The shape,
sedi@Zet PeRYionn 1ddeebibiniyd0aFyoaledaseclivanaldanshin, anchihédi othe

various constitutional elements or the like are not limited to the drawings.
plurality of temporary defect management areas 104 and 105 (or 154,
155, 174, and 175) relatively easily and efficiently. Namely, it is
possible to read the effective defect management information 120
relatively easily and efficiently. This makes it possible to reduce a
processing load of the CPU 361 at the time of loading the disc, or
reproducing and recording.

According to the recording / reproducing apparatus 200 of the
present invention, it is constructed such that the defect management
information 120 is recorded into the definite defect management area
106 or 107 on the optical disc 100 in the finalizing, which allows the
compatibility between the write-once-type optical disc 100 and a
general rewritable-type optical disc.

Incidentally, the drawings used for the explanation of the
embodiments 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,
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In addition, in the above- described embodiments, the optical disc 100 is

explained as one example of the recording medium, and 5 the recorder or

the player associated with the opticabélisc 100 is explained as one

example of the recording / reproducing apparatus. The present invention,

however, is not limited to the optical disc and the recorder or the player

for it. The present invention can be applied to other various information

recording medja for high density, 10 yecording or high transfer rate; and. a
CORRHLT b AHRYIET e Adia, e JHEtar i CREE noT el

o116 APQVSMaNIIoNEd STRRAIMERTTe ANEL VBKIOYS - SRARGRS may be made,

If desired, without departing from the essence or spirit of the invention
whichrgan heitoieaddroRethehelaindeyagdithe e Rttt saeailicatignt ¥ optical
information recording medium, a recording apparatus, a reproducing
diappbb&is, expdedrdiicy asethom cex sapoatuoifh ¢ nectiead rdnd @ vondputer, and
program ~J for making these functions, all of which involves such i
thenargezdaie ansbhiptarde® o seseitiitede WWdmithesosidcaldisred &t 1s

2Q invention. Industrial Applicability An information recording.medium, a
xR A5 R I L e TEF S G At S B
TESSROIIENG, 25 %E’S’%raﬁ%%v%%%P“?Eh%%tf‘iﬁ%r}é@é?g@aﬁ?@ 6@%%%!‘813(; and

medium, a computer prbgram for recording or reproduction control, and a

thlatAbg FRANUBHY2RQ7 (A4 sHciyte fpcluding.a cpatiol signale AlliofVRich be

are according to the present invention, can be applied to a high-density
apifliedl ghsethueh &8 anopiifahdiaci ernegoetidise antiaafagrieisdptealsity

re(tjzlcfx?c’l?r;]g or high transfer rate; and a recorder or a player for the
media.

The present invention is not limited to the above-mentioned
embodiments, and various changes may be made, if desired, without

departing from the essence or spirit of the invention which can be

read from the claims and the entire specification. An information

-recording medium, a recording apparatus, a reproducing apparatus,

a recording method, a reproducing method, and a computer program
for making these functions, all of which involves such changes, are
also intended to be within the techmical scope of the present

invention.

Industrial Applicability

An information recording medium, a recording apparatus for
and method for an information recording medium, a reproducing
apparatus and method for an information recording medium, a

computer program for recording or reproduction control, and a data

12 February 2007



further they can be applied to a DVD player, a DVD recorder, and the 5 12 February 2007

like. Moreover, they can be applied to an information recording medium,
an information recording / reproducingapparatus, or the like, which are
mounted on or can be connected to various computer equipment, for
example. 12 February2007 685 10 CLAIMS 1. An information recording
medium comprising: 15 a data area for recording therein record data; a
lurality of te rary defect management.areas for temporarily recordin
S SR C B Bt HORTERBh i S ALNHRLS BES 4O ag Byt che
pilgbeatoHnabREI e iopdieHTRan oL 28 ARIRGUI R dise, such
temporary defect management area in which the defect' management
adnipsmadenthatikeffectivpnisiecomied, am saih pwalitoptienlp@aiy, and
defect management areas, the distinction information being recorded as a
futydeeaf th epmbinditoapatierh taf anVEa péhiebednMBcoeded derditiot the
and 25 an area left to be in an unrecorded condition according to a _
likeedeidonrriceilchis Satdfad ared nh etk Hreiapn2 0070159 2t Ipe recording
information recording medium according,to claim 1, wherein said flag

g H e e S B IR AR 1EGCORA M85, BB 9L GiRFnARRALRER NG the

liﬂ?dévum(ﬂfce{){glrr]gcflou%%@ozﬁ or can be connected to various computer

equipment, for example.
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wherein the distinction information is indicated as an entire flag areal@yFebruary 2007
that each of the plurality of flag unit areas is in the recorded condition or
in the unrecorded condition. 10 4. The information recording medium
according to claim 3, wherein backup data corresponding to the record
data is recorded into at least one flag unit area in the recorded condition
out of the plurality of flag unit areas. 8% 5. The information recording
medium according to claim 2, wherein each of the plurality of flag unit
areas corresponds to the smallest recording area of said information
recording medium. 6. The information recording medium according to
claim 1, 20 wherein said flag area is disposed on an inner circumferential
side of said information recording medium. 7. The information recording
medium according to claim 1, further comprising a control information
recording area for recording 25 therein information for controlling at least
one of recording and reading with respect to said data area, 12
February2007 70 said flag area being disposed in said control information
recording area. 8. An information recording medium comprising: 5 a data
area for recording therein record data; a plurality of temporary defect
management areas for temporarily recording therein defect management
information in said data area; and a flag area for recording therein
distinction information for 10 distinguishing a temporary defect
management area in which the

CLAIMS

1. An information recording medium comprising:

a data area for recording therein record data;

a plurality of temporary defect management areas for
temporarily recording therein defect management information in
said data area; and

a flag area for recording therein distinction information for
distinguishing a temporary defect management area in which the
defect management information that is effective is recorded, from
said plurality of temporary defect management areas,

the distinction information being recorded as a type of a
combination pattern of an area set to be in a recorded condition and
an area left to be in an unrecorded condition according to a

predetermined rule, in said flag area.
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defect management information that is effective is recorded, from sai
plurality of temporary defect management areas, said flag area being
divided into a plurality of flag unit areas, a combination of a recorded
condition and an unrecorded condition of 15 the plurality of flag unit areas
indicating the distinction information. 9. The information recording medium
according to claim 8, wherein the plugdity of flag unit areas are all in the
unrecorded condition, in an initial state and during first use of one of said
20 temporary defect management areas. 10. A recording apparatus for
recorging recqrd data.onto an infgrmation rgcordin meg{ium comprising:

2. () QLR A G R R B Rl oot 1

whETRN A AL 23 DRaRgRme s;g@&mgn@eﬁyg? derdiytherein

efect management information-in said data area; and (i) a flag area for

12 February2007 71 recording therein distinction information for
distinguishing a temporary defect management area in which the defect

3. managa@enh fhdaiagien thedds éftectiva dgiasardec:didingaidplughiityn 2,
of temporary defect management areas, said flag area being divided 5

w hetcearplohalitd iftiing tinit areferm atinbinktidn dicatecbraedavoraitive flag
and an unrecorded condition of the plurality of flag unit areas indicating

argfe bistibaforriptorhahenp Sariéenfiddad b areampridndhe regorded
recording device for recordin t%e record data into said 10 data area; a

co éf&B’r?dlrQEfo]Faiﬁ YEREE SO ﬁéec iRy it defect management

information into any one of said plurality of temporary defect

4. The information recording medium according to claim 3,
wherein backup data corresponding to the record data is recorded

into at least one flag unit area in the recorded condition out of the

| plurality of flag unit areas.

5. The information recording medium according to claim 2,
wherein each of the plurality of flag unit areas corresponds to the

smallest recording area of said information recording medium.

6. The information recording medium according to claim 1,
wherein said flag area is disposed on an inner circumferential side of

said information recording medium.

7. The information recording medium according to claim 1,
further comprising a control information recording area for recording
therein information for controlling at least one of recording and

reading with respect to said data area,

gjz February 2007
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management areas; a distinction information generating device for
generating the 15 distinction information on the basis of the recorded
condition and the unrecorded condition of said plurality of temporary
defect management areas; and a third recording device for recording the
distinction information generated by &aid distinction information
generating 20 device into said flag area. 11. A recording method of
recording record data onto an information recording medium comprising:
(i) a czradaréapr argardiegnBedinnregdcedn cf@tiﬁ, (Do br@alitp rmation
temporary defect 25 management areas for temporarily recording therein

re #adh&8ement information in said data area; and (iii) a flag area for
12 February2007 72 recording therein distinction information for
distinguishing a temporary defect management area in which the defect

8. ManageMeth IR{GATIANIR LS RAIN eu Ry @eorgfd s{ipgn said plurality

of temporary defect management areas, said flag area being divided 5

into agolisabiya®t Hafhunit aseding adivkbiiatieacel-d résesded condition
and an unrecorded condition of the plurality of flag unit areas indicating

the diatinpliondhftymatfont saig seeosdingafesthodwanggsingn4 fisteas for
recording process of recording the record data into said 10 data area; a
temmoraridrornag ke ss e reiprdiedant cereagamBbrigfprmation in

information into ang one of said plurality of temporary defect management
saéﬁleggta area; an

a flag area for recording therein distinction information for
distinguishing a temporary defect management area in which the
defect management information that is effective is recorded, from
said plurality of temporary defect management areas,

said flag area being divided into a plurality of flag unit areas,
a combination of a recorded condition and an unrecorded condition of

the plurality of flag unit areas indicating the distinction information.

9. The information recording medium according to claim 8,
wherein the plurality of flag unit areas are all in the unrecorded
condition, in an initial state and during first use of one of said

temporary defect management areas.

10. A recording apparatus for recording record data onto an
information recording medium comprising: (1) a data area for
recording therein ;che record data; (ii) a plurality of temporary defect
management areas for temporarily recording therein defect

management information-in said data area; and (ii1) a flag area for

12 February 2007
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a distinction information generating process of generating the 15 12 February 2007

distinction information on the basis of the recorded condition and the

unrecorded condition of said plurality of temporary defect management

areas; and a third recording process of recording the distinction

information generated by said distingtion information generating 20

process into said flag area. 12. A reproducing apparatus for reproducing

record data recorded on an information recording medium comprising: (i)
reeogdingresher abeordingimerton thinfuonpdien (ifiox pidigkipeuishing a

temporary defect 25 management areas for temporarily. recording therein
be BREER T o SRRRAGATRASH iﬁr@f}dlaaréaffa;t ST Reg et

infFSHLADZ00T 73 sprdng therei dStnGln RINELON ey oty of
IStinguishing a temporary detect management area In which the defec

tegafﬁeﬁs?wﬁuf&fprmammvﬁ@%yg, isreeordad f&%hsq«igiﬁa(ljgrahtmed

temporary defect management areas, said flag area being divided 5
intetoaa plualihiyf flef dhilbaraast amameinatioguesh pitesoisirdofoaditiotorded
and an unrecorded condition of the plurality of flag unit areas indicating
cotith tlistinatioh aforemationnskad reprotivicing af gdrated coalptising: Bdigsunit
reading device for reading the distinction information 10 recorded in said
argag srstcald@maciig disatn sbroseleMEEHEsive one of said plurality of
temporary defect management areas, on the basis of the distinction

infornS&ion" el DPE PR AP RIS A& e cond reading device for
read'%gftlrll'gtd%ec%tr 91?391%'9?@& for recording the record data into said

data area;

a second recording device for recording the defect management
information into any one of said plurality of temporary defect
management areas;

a distinction information generating device for generating the
distinction information on the basis of the recorded condition and the
unrecorded condition of said plurality of temporary defect
management areas; and

a third recording device for recording the distinction
information generated by said distinction information generating

device into said flag area.

11. A recording method of recording record data onto an
information recording medium comprising: (i) a data area for
recording therein the record data; (ii) a plurality of temporary defect
management areas for temporarily recording therein defect

management information in said data area; and (iii) a flag area for
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15 information recorded in the effective temporary defect management

area selected by said selecting device; and a reproducing device for
reproducing the record data recorded in said data area, on the basis of

the defect management information read by said second reading device.

20 13. The reproducing apparatugaccording to claim 12, wherein said
selecting device selects the temporary defect management area in which
the effective defect management information is recorded by judging in

reméh%ndah@wﬂh&F@éw&éw&nm@#%@thé’%ré@&é@cﬁ@éﬁhhﬁ a

LT, S B AR, T
R S DT Ao Ay o

te RIEBS {04 ISTBROLRIIY AecArding thereil defesh ianage ey ieImatigiviiied

said data area; and (iii) a flag area for recording therein distinction
infopmaliandoitgisvigdiagingai teanporaly detechanagemenst asea dvorded

which the defect management information that is effective is recorded,
cofrdmtisaidaudtadity e tempedagoaeltcomargbmaniaratisysaibl flag unit

area being divided into a plurality of flag unit areas, a combination of a
axpesh gt cadirgibh asd siA AL i BBRdtRIN of the plurality of flag unit

areas ind'catigg t(tﬂe distinction.information, said reproducing method
comp?i@fﬁ!g a "rgﬁéﬁaﬁibogr%@%g%ﬁ@ﬁiing the distinction

inforn&aﬂ%t recording process of recording the record data into said
data area;

a second recording process of recording the defect
management information into any one of said plurality of temporary
defect management areas:

a distinction information generating process of generating the
distinction information on the basis of the recorded condition and the
unrecorded condition of said plurality of temporary defect
management areas; and

a third recording process of recording the distinction
information generated by said distinction information generating

process into said flag area.

12. A reproducing apparatus for reproducing record data recorded
on an information recording medium comprising: (i) a data area for
recording therein the record data; (ii) a plurality of temporary defect
management areas for temporarily recording therein defect

management information in said data area; and (iii) a flag area for
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recorded in said flag area; a selecting process of selecting effective one o
said plurality of temporary defect management areas, on the basis of the
distinction information read by said first reading process; 20 a second
reading process of reading the defect management information recorded
in the effective temporary defect m gagement area selected by said
selecting process; and a reproducing process of reproducing the record

ref r@%ﬁfﬁ%f’r‘%?lz%sri&ﬁaidd?@%ﬁa%rﬁ%nonitﬁ?o B lAned feﬁi”‘c‘%‘ﬂ%ﬁ%ﬁﬁ%g a

ormation read by said second reading process. 12 Februa

teﬂﬁa?3551%?8@@&@E:Péqg{ggiﬁ@&lpﬁﬁ%cﬁ@t{%@hi‘él‘i%@%%QHE?ﬁagement

provided for the information recording apparatus according to claim 10,
infaithetiputehprooianefifaktig dhecorapuietddncliorms edidasilapalofy of

the first recording device, the second recording device, the 5 distinction
teinforratiodgéactatingiegive emtl treethind seddrdiag dondee bidng divided
_ computer program for reproduction control to control a computer provided
intgr Melhriviabonob ey hpPEP@Bs 20XBROIME OIS a2regprded

t king th - functi least. f .
ARG Qebtoe e SNt RGBT balbheh I RH gt
' cg: : - ising: 15 a dat
B B RN SO, orary et
managerestpFean ioh sempiaibueesidipgitierein defect management

information in said data area; and

a first reading device for reading the distinction information
recorded in said flag area;

a selecting device for selecting effective one of said plurality of
temporary defect management areas, on the basis of the distinction
information read by said first reading device;

a second reading device for reading the defect management
information recorded in the effective temporary defect management
area selected by said selecting device; and

a reproducing device for reproducing the record data recorded

in said data area, on the basis of the defect management information

read by said second reading device.

13. The reproducing apparatus according to claim 12, wherein
said selecting device selects the temporary defect management
area in which the effective defect management information 1is
recorded by judging in which condition of the recorded condition and
the unrecorded condition at least one of said plurality of flag unit

areas is.
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a flag area for recording therein distinction information for 20
distinguishing a temporary defect management area in which the defect
management information that is effective is recorded, from said plurality
of temporary defect management areas, said flag area being divided into
a plurality of flag unit areas, a combination of a recorded condition and an
unrecorded condition of 25 the pIurayE/ of flag unit areas indicating the
distinction information.

14. A reproducing method of reproducing record data recorded on
an information recording medium comprising: (i) a data area for
recording therein the record data; (i1) a plurality of temporary defect
management areas for temporarily recording therein defect
management information in said data area; and (iii) a flag area for
recording therein distinction information for distinguishing a
temporary defect management area in which the defect management
information that is effective is recorded, from said plurality of
temporary defect management areas, said flag area being divided
into a plurality of flag unit areas, a combination of a recorded
condition and an unrecorded condition of the plurality of flag unit
areas indicating the distinction information,

said reproducing method comprising:

a first reading process of reading the distinction information
recorded in said flag area;

a selecting process of selecting effective one of said plurality of
temporary defect management areas, on the basis of the distinction
information read by said first reading process;

a second reading process of reading the defect management
information recorded in the effective temporary defect management
area selected by said selecting process; and

a reproducing process of reproducing the record data recorded
in said data area, on the basis of the defect management information

read by said second reading process.

12 February 2007
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15. A computer program for record control to control a computer
provided for the information recording apparatus according to claim
10, said computer program making the computer function as at least
one of the first recording device, the second recording device, the
distinction information generating device and the third recording

device.

16. A computer program for reproduction control to control a
computer provided for the information reproducing apparatus
according to claim 12, said computer program making the computer
function as at least one of the first reading device, the selecting

device, the second reading device, and the reproducing device.

17. A data structure comprising:

a data area for recording therein record data;

a plurality of temporary defect management areas for
temporarily recording therein defect management information in
said data area; and

a flag area for recording therein distinction information for
distinguishing a temporary defect management area in which the
defect management information that is effective is recorded, from
said plurality of temporary defect management areas,

said flag area being divided into a plurality of flag unit areas,
a combination of a recorded condition and an unrecorded condition of

the plurality of flag unit areas indicating the distinction information.



